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Special Report

OUR MILLIONTH FILTER SHIPPED THIS YEAR...
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FOR EVERY APPLICATION
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wide variety of
band pass filters for multi -channel
telemetering. Illustrated are a group
of filters supplied for 400 cycle to
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A wide variety of carrier

filters are

available for specific applications.
This type of tone channel filter can
be supplied in a varied range of band
widths and attenuations. The curves
shown are typical units.
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Curves at the right are that of our
miniaturized 90 and 150 cycle filters
for glide path systems.
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CARRIER
FILTERS

produced the bulk of filters

a miniaturized (1020 cycles)
range filter providing high attenuation between voice and range frequencies.
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Dimensions:
(3634) 1114 x 1314 x 2-3/16".
(2000, 1) 11/4x13/4x15/s".
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AIRCRAFT
FILTERS
used in aircraft equipment for over
a decade. The curve at the left is

3834
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Dimensions:
(4682A) 1112 x 2 x 4"

Dimensions:
(7364 series)
(9649) 11/2 x
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FREQUENCY

FREQUENCY

15/8 x 15/e x
2 x

5

discriminators provide
exceptional amplification and linearity. Typical characteristics available
Q

are illustrated by the low and higher

frequency curves shown.
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full data on stock UTC transformers,
reactors, filters, and high Q coils, write
for Catalog A.
For

01

.30
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These high
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(6173) 1.1/16 X 1318 X 3".
(6174A) 1 x 11/4 x 21/4".
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0.01% regulation accuracy!

PROVED

1000 VA capacity!

BY USE!

Sorensen Model 1001
electronic AC Voltage Regulator

specifications
95-130 VAC, 10, 50-60ít
110-120 VAC, adjustable

Input
Output
Load range
Regulation
accuracy

Distortion
P. F. range
Time constant
Tube complement

0.1000 VA
±0.01% against line and -±0.01% against load
guaranteed at room temperature, for a resistive
load, an input variation of -x-10% and over a
2 -to -1 load change. For all other conditions within
the specifications the 1001 has a proportionate
amount of accommodation.
3% RMS maximum
0.95 leading to 0.7 lagging
second
6SL7GT (1), 6L6GA (1), 5Y3GT (1), 2AS15
0.1

(1)

-

Even greater capacity with similar accuracy will be available this
fall when the Sorensen Model 2501 Regulator
goes into production.
accuracy, 2500 VA rapacity

general catalog available

-

REGULATORS
150VA to 15000VA capacities, 115
volt and 230 volt output, 400 -cycle regulators, 3 -phase regulators

AC VOLTAGE

CHANGERS

FREQUENCY

-

60 cycle

and 400

cycle, accuracy

- Regulated low -voltage, high -current
- Regulated high-voltage, low -current power supplies
NOBATRON-RANGERS - Wide -range variable
- Magnetic amplifier supplies with various
and capacities
DC sources

NOBATRONS

In the short time the Model
1001 Regulator has been on
the market, more than 300 of
the instruments have been sold,
mainly for meter calibration
applications and for use in
standards laboratories.

-

to

B-NOBATRONS

B

DC sources

TUBELESS

DC

SUPPLIES

outputs

AIRBORNE FREQUENCY CHANGERS

-

&

INVERTERS,

MILITARIZED

REGULATORS, FILTERS, TRANSFORMERS, AND RELATED EQUIPMENT.

As a result, it can now be said

that the
and proved
Model 1001 gives hairsplitting

precision with the rugged
dependability of operation

For your copy write Sorensen & Co., Inc., 375 Fairfield Avenue,
Stamford, Conn. In Europe, Sorensen A.G., Gartenstrasc '!
Zurich 2, Switzerland.
,

associated with voltage regulators of "ordinary" regulating
accuracy!

SORENSEN
375 FAIRFIELD AVENUE,

2

Want more information?

Use post card on

last page.
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STAMFORD, CONN.

October, 1954
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ELECTRON ICS

THIS INTERESTING QUARTERLY
MAILED FREE TO ANY PART

WILL
OF

BE

THE

WORLD
For almost a century Muirhead & Co.. Limited
have manufactured precision electrical instruments, and to-day the range of products
includes measuring instruments for education and industry, synchros and remote
control systems, and facsimile transmitters

8 MeV LINEAR ACCELERATOR FOR X-RAY THERAPY

PICTURE TRANSMITTER AIDS PEST CONTROL

and recorders.

MUIRHEAD RESISTORS ON EVEREST

THE

USE OF MAGSLIPS

IN CONJUNCTION WITH

WEIGHING MACHINES

TECFM IQUE

A JOURNAL OF INSTRUMENT

Each

issue of

"Technique"

-

EIJOINEE3JN3

-"

contains details of the newest
Muirhead products and of
scientific developments in
which Muirhead instruments
have played an important part. If you think
this publication would interest you, we shall
be pleased to place your name on our mailing
list. Write under your business letterhead
to the address given below.

MUIRHEAD
PRECISION

ELECTRICAL

INSTRUMENTS

MUIRHEAD & CO. LIMITED
ELECTRONICS

-

October, 1954

BECKENHAM

Want mare information?

Use post card on

last page.
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Month
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175

FIGURES OF THE MONTH
Month

Latest
Month

July '53

June '54

July '54

316,289

544,142
99,404

306,985
57,838

347
837,655
15,854
226,350
132,668
141,904
336,733

32

438,061
8,622
150,002
57,100
39,447
191,512

June '54

July '54

351,885
537,494

368,634
411,197

Year
Ago

Previous

(Source: NBC Research Dept.)

PRODUCTION
RETMA)

Television sets, total
With UHF
Color sets
Radio sets,

With

- -

674,459
22,986
172,197
87,620
78,434
336,208

total

F -M

Home sets
Clock radios
Portable sets
Auto sets

RECEIVER SALES
(Source: RETMA)
Television sets, units
Radio sets (except auto)
.

July '53
340,406
366,666

TV Homes, total

June '54

July'54

31,031,315
$21,694,400
681,937
$13,933,845

24, 208, 512

$18,082,753
514,346
$10,102,903

June '53

1,344,636

May'54

June'54

1,001,905

960,112

,---Quarterly Figures-,
INDUSTRIAL

Year
Ago

Previous

Quarter

Latest
Quarter

TUBE SALES
(Source: NEMA)
Vacuum (non -receiving)
Gas or vapor
Phototubes
Magnetrons and velocity
modulation tubes
Gaps and

T/R

boxes

1st '53
$10,400,000
$3,300,000
$700,000

4th '53
$9,467,331
$4,854,222
$405,000

$13,073,095
$10,500,000
$1,707,730
$1,700,000
*4th quarter 1953

FIGURES OF THE YEAR
Television set production
Radio set production
Television set sales
Radio set sales (except auto)
Receiving tube sales
Cathode-ray tube sales

1st '54
$8,971,335
$4,589,239
$405,000°

$16,135,274
$1,517,426

31,036,000

(Source: FCC)

TV stations on air
TV stations CPs-not on air
TV stations -applications
A -M stations on air...
A -M stations CPs-not on air
A -M stations -applications
F -M stations on air
F -M stations CPs-not on air
F -M stations -applications

Aug. '53

July'54

Aug. '54

253
270
521
2,476
117
177
579

409
169

2,592

413
165
14
2,603
113
163
561

18

12

7

5

16

121
167
559

10
6

COMMUNICATION AUTHORIZATIONS
July '53
40,655
41,473
13,869
17,951

Aeronautical
Marine
Police, fire, etc.
Industrial

283
586
1,635

July '54
40,708
46,621
15,926
21,867
6,925
120,409
8,093
305
592
1,661

May '54
342,600-r

June '54
339,300-p

June '53

40,154
46,299
15,697
21,598
6,891
123,287
7,054

6,069
110,862

Land transportation

Amateur

3,877
191
463
1,222

Common carrier

EMPLOYMENT AND PAYROLLS
(Source: Bur. Labor Statistics)
Prod. workers, comm. equip.
Av. wkly. earnings, comm...
Av. wkly. earnings, radio...
Av. wkly. hours, comm.....
Av. wkly. hours, radio

June '53

417,800
$66.66
$64.64
40.4
39.9

$67.42
$66.08
39.2
39.1

-r
-r
-r
-r

$68.51
$67.49
39.6
39.7

-p
-p
-p
-p

STOCK PRICE AVERAGES
(Source: Standard and Poor's)
Radio-tv & electronics
Radio broadcasters

Aug. '53

July '54

Aug. '54

280.0
274.8

351.2
377.3

354.8
381.3

p -provisional;

r -revised

TOTALS FOR FIRST SEVEN MONTHS
1954 Percent Change
1953
-24.0
3,152,1 32
4,150,525

1953 Total

7,214,787
13,368,556
6,375,279
7,064,485
437,091,555
7,582,835

Aug. '54

July '54
30,717,000

BROADCAST STATIONS

Citizens radio
Disaster
Experimental

SEMICONDUCTOR SALES
Germanium diodes
Silicon diodes

Month

Aug. '53
24,895,000

(Source: FCC)

RECEIVING TUBE SALES
July '53
(Source: RETMA)
26,462,069
Receiv. tubes, total units
Receiv. tubes, value.... $18,243,030
634,200
Picture tubes, total units
Picture tubes, value.... $15,155,870

Latest
Month

Previous

TV AUDIENCE

RECEIVER
(Source:

Year
Ago

7,941,001
3,1 16,306
3,383,862
269,622,417
5,831,271

1

October, 1954
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-32.9

5,324,620
3,174,394
2,822,090
89,917,572
4,471,584

+

1.9

-16.6
-29.5
-23.3

-

ELECTRONICS

INDUSTRY REPORT
electronics-October

1954

PUSHBUTTON starts machine that trims and bends resistor leads, inserts them in
printed circuit boards and crimps them
tion. Printed circuit assembly comprises nearly 50 percent of completed vertical tv chassis
wiring
as

.

in posi-

.

Automatic Production Speeds TV Receiver Output
Machine -assembled eight -tube
circuits appear in 21 -inch
television sets
COMPLEX machines 30 feet long, into

which resistors and wire jumpers
are automatically fed, deliver assembled printed circuit boards at
Admiral Corp.

How-The electronically con-

copper circuit pattern to insure now on the market use the autogetting good contacts by dip sol- matically produced eight -tube cirdering.
cuits. Tubes are mounted horiWhenever any part fails to feed zontally for removal from the rear.
from its chute, a red light goes
on at that machine and the entire
line is automatically halted until
Electronic Industry
adjustments are made.

Future-Two other machines,

one approximately 100 feet long,
are under construction and will be
in use in early 1955. It is expected

trolled machines, designed and
built by the firm's engineers,
utilize printed circuit boards that that eventually the robots will be
are photo -etched and stamped at able to insert items such as tube
one of the company's plants. As sockets and tubes.
This means
the boards automatically move that some components will be refrom machine to machine down the designed for automatic feeding.
30 -foot line, fifty resistors and
According to the company, prowire jumpers are machine -inserted duction has been increased so
in each board, some singly, some much with the new machines that,
two and three at a time, depend- rather than displacing personnel,
ing on spacing. Before the re- it has been necessary to hire more
sistors are inserted, the machines women employees to complete final
trim and bend the wire leads to hand assembly of the printed cirsize. After insertion, dies crimp cuit boards. Two new vertical the leads precisely against the chassis 21 -inch tv table models
ELECTRONICS

-

Booms In California
Growth mirrored in record
WESCON attendance is
backed by new L. A. survey
GROWING importance of the electronics industry on the west coast

was pointed up at the recent Western Electronic Show and Convention and by a new survey of Los
Angeles electronic manufacturers.

WESCON-More than 23,000 engineers, technicians and members
of allied industries registered for
the 1954 show in Los Angeles, exceeding last year's registration by

October, 1954
5
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INDUSTRY

REPORT-Continued

10,000. More than 2,800 attended
the technical sessions at which 115

papers were delivered. Equipment
ranging from silicon transistors to
computers was exhibited by over
600 manufacturers in 522 booths,
about 150 more than were used in
1953.

Survey-Backing up the growth
of the WESCON were the survey
facts recently published by the Los
Angeles Chamber of Commerce.
They show that billings of electronic firms in the Los Angeles
metropolitan area have grown
from $95 million in 1946 to $750
million last year. Capital investment of firms in the area has also
grown rapidly.
Last year the electronic industry in Los Angeles county invested
$26.5 million, $17.3 million in
seven new plants and $9.1 million
in 34 expansions of existing facilities. This compares to total expenditures of $4.6 million in 1952

and $4.3 million in 1951. In the Radio Control System
first seven months of 1954, the
electronic industry ranked second
Tractor -Trains
in the area in the number of new Guides
expanded plants, with 32 projects
representing a capital investment Pushbutton unit on belt
cuts order -filling costs
of $12.9 million.
Companies-According to the in large warehouses
survey, there are 374 firms occupy- OLD-TIME MILKMEN did very little
ing 424 plants in metropolitan Los driving. Only an occasional whistle
Angeles that manufacture elec- was necessary to keep horse and
tronic equipment. They have a wagon moving down the street in
combined total of 7.7 million sq ft step with the milkman as he cut
of plant facilities and manufac- across lawns and back yards. With
ture 172 different electronic prod- modern in -plant material -handling
ucts. The total number of workers tractor -trains, however, the driver employed by these firms is 60,900, loader must often spend half his
representing 75 percent of elec- time running back to the controls.
tronic employees in the west and
A new electronic control system
an annual payroll of $231 million. has solved this difficulty. A wareBreakdown of some of the 374 houseman loading groceries and
firms in the Los Angeles area supplies onto a tractor -train need
shows that 161 are research and
development firms, 19 are engineering and design companies and
22 are service and testing firms.

Radio -controlled tractor built by Barrett -Cravens of Northbrook, Ill. houls
trailers in 5 -acre warehouse of Supervolu Stores, Inc., in Hopkins, Minn.

Larger Color Picture Tube Bows
tv tube
with 250 square inches of picture
area is compared with its 15 -inch
predecessor. It will be used in a new
color tv receiver that employs 28
tubes including the picture tube.
Cost of the tube is $175 and sets
using the new tube will retail between $800 and $900. Sampling
NEW RCA 21 -inch color

of the picture tube to other manufacturers is scheduled to begin
Nov. 1.
Initial sets using the tube will
employ modified 19 -inch chassis containing 39 tubes. A few thousand
of these sets will be made and are
expected to be on the market before
the end of the year.

touch the tractor controls only occasionally. To move from dry
cereals to soap powders, for example, he merely pushes one of
three buttons. Three different tone
signals whistle the tractor to start,
turn right or turn left. When his
finger is removed, the tractor
brakes to a smooth halt.
Can Use It?-So far, only
about two dozen radio -controlled
tractors have been put into service, eight of them in one warehouse. Time studies now in progress indicate that there may be as
much as 20 percent savings in an
order -filler's time.
Cost of the radio system and

Who

(Continued on page 8)
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HIGHLY SENSITIVE...COMPACT IN SIZE!

SYLVANIA PHOTODIODE
G]DD

The Sylvania 1N77A is a highly sensitive compact junction photodiode.
Its useful sensitivity covers the visible spectrum and
extends into the infrared region where it peaks at approximately 15,000 Angstrom Units.

DETAILED DRAWING

.093

±

005
DIA.

Consider these advantages:
1

0/O

D/AJ. T//l/At/ED

LEADS

RED DOT

Hermetically sealed in glass.

2 Extreme stability in operation.
3

Uniformly high sensitivity (8.5 volts min. to 17.0
volts max. across a 100 k -ohm load).

4

Low dark current (200 µa @

MIN.

-50 volts.

The high sensitivity and compact packaging of the
1N77A should provide the answer to many light -sensing
application problems. Still more reasons why it pays to
specify Sylvania.

about the complete line of
Sylvania diodes write to Dept. 4E-1610 at
Sylvania.
FOR FULL DETAILS

SYLVANIA
Sylvania Electric Products Inc.,

LIGHTING
ELECTRON ICS

-

October, 1954

1740 Broadway, New York 19, N.

Y.

In Canada: Sylvania Electric (Canada) Ltd., University Tower Bldg.
St. Catherine Street, Montreal, P. Q.

RADIO

ELECTRONICS
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electric tractor together is $4,000
but the radio gear itself sells for
about $1,400. The manufacturers
believe such control equipment can
be applied satisfactorily to fork
trucks, bridge cranes and other
devices subject to remote operation.
Radio System-Although design
details have not yet been revealed,
it is known that the radio control
operates under FCC low-power
rules without necessity for a
license. The mobile receiver uses
the rubber -tired tractor and trailers as antenna.

Color Set Makers Size

programs available this year to
help sell color sets, sizeable gaps
in a prospective color set owner's
viewing schedule remain. As with
black -and-white tv, these gaps will
be taken up by color programs of
local stations.
So far, outside of the networks,
only about 10 stations have equipment for originating live color programs. Only about 10 color film
scanners have been delivered for
color film use. The four scanner
manufacturers, DuMont, GE, Phil co and RCA, are stepping up their
production schedules, however. It
is expected that as color sets trickle
into local markets, more local stations will order color cameras and
Local-Although there may be a film equipment or convert present
total of 100 hours of network color equipment.

programs. Already 31,000 of the
59,000 channel miles of tv facilities now in service have been re engineered and re -equipped to
carry color programs. Color tv can
now be transmitted to 65 cities
across the nation.
At present 145 stations in these
cities are receiving network tv
service and about 95 of them are
getting color in addition to black and -white. AT&T estimates that
by November most of its principal
routes will be equipped with color
and that by the end of the year it
will be able to transmit color programs to about 95 of the 202 cities
now linked for black -and -white tv.

Up Color Broadcasting
Networks and network routes
are set for color programs
but local stations lag
IT has been almost axiomatic in

new black -and -white tv markets
that when programs were poor or
sparse so were tv set sales. Good
shows sold sets. Manufacturers
who will have color receivers on

the market this fall are therefore
taking a hard look at the color program plans of networks and stations for this year.

Programs-NBC has the most
ambitious lineup of color programs
among the networks. It has scheduled 493. hours of color programming for the fall season. By the
first of the year it will have facilities for color origination available
for 60 hours of color programs a
month.
CBS has 77 separate color shows
now scheduled through April 6 of
next year for about 40 hours of
color programs.
Du Mont's WABD goes on the
air in September with one color
program a week. This will be
stepped up later to three weekly
programs. This firm's Pittsburgh
and Washington, D. C. stations expect to be equipped for color this
year. All of its initial programs
will be taken from color film.
Network-AT&T will have its
routes ready for network color

TELEPHONE, tv receiver and vidicon camera combine as

Intercom TV Makes Its Debut
intercom
system became a commercial reality when Kay Lab recently demonstrated its new unit. It is designed
around a 17 -inch tv receiver, a
vidicon industrial tv camera, a
telephone handset and the necessary switching equipment. Approximate cost of a two -station
installation is $5,000, with additional stations costing proportionately less per unit.
TELEVISION -TELEPHONE

Operation-When the telephone

is lifted from its hook, the caller's
image appears on one-half of both

his and the called party's screen.
The answering party's image appears on the remaining half of
each screen. Either user can make
the entire screen available if desired, for uses such as viewing
signatures, blueprints and documents. When the telephone is not
(Continued on page 10)
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Sprague

PULSE TRANSFORMERS

for digital computers
BASIC CHARACTERISTICS OF
TYPE 10Z PULSE TRANSFORMERS

Pulse

Duration

Type 10Z pulse transfcrmer at left
customer specifications. Unit at right

is
is

color -coded to
stancard.

As a new line of reliable comporents for
digital computers, Sprague has introduced
and is in production on pulse transformers
of a new type. This transformer line is principally directed to high speed, low power
computer circuits, with some designs also
finding application in blocking cscillator
circuits, memory ring driving circuits, etc.
Two major type are offered: a miniature
transformer, Type 10Z, for 0.05 to 0.5
41,

microsecond pulse circuits, and a larger
transformer, Type 20Z, for handling pulses
up to 20 microse onds in length. Intermediate sizes and plug-in units are also available for special customer requirements.
Basic data on tle high reliabiLty miniature transformer is tabulated at right.
Complete details are in Engineering Bulletin M 502. A copy will be sent you on
letterhead request to the Sprague Electric

Company,

35

Marshall Street, North

Adams, Massachusetts.

Applications

flipflop circuits
buffer circuits
gating cir
pulse amplifier circuits
cuits
other circuits with pulse
lengths up to about 0.5 microseconds.

Physical
Description

Hermetically sealed. Housed in corrosion -resistant can with glass -to metal solder -seal terminals at each
end. Can length is 3/4" and diameter
is 1/2". Transformers can be mounted
and supported by lead wires in most
applications.

Ratios
Offered

Ratio 1:1
Cat. No. 10Z3
Ratio 2:1
Cat. No. 10Z5
Ratio 3:1
Cat. No. 10Z4
Ratio 4:1
Cat. No. 10Z2
Ratio 5:1
Cat. No. 10Z1
Special Ratios Available

---

Maximum

Repetition
Rate

For a pulse length of 0.1 microsecond, pulse repetition rates up to 2
megacycles per second can be em-

ployed.

Pulse

Amplitude

Normally used in circuits whose pulse
amplitude varies up to 60 volts.
Maximum working voltage, 300VDC.
Flash tested between windings at
600VDC. May be life tested at 450
VDC between windings, 85°C, for 250
hours.

D -C

Rating

May be operated between -55°C and

Temperature

+85°C. Higher temperature units
available on request.

Sprague, on request, will provide you
with complete application engineering
service for optimum results in the Jse of
pulse transformers for computers.

WORLD'S LARGEST
CAPACITOR MANU:ACTURER

.05 to 0.5 microseconds.

Insulation
Resistance

20,000 megohms minimum between
windings, measured at 25°C and 180
Volts DC.

PRAGUE

Expert For The Americas: SF ague Electric International Ltd., North Adams, Mass. CABLE: SPREXINT

ELECTRON ICS
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be made. The system is seen as
being especially applicable as a
surveillance aid. A unit installed

in use, the monitor can be used
for regular closed-circuit tv, subscription tv or as a standard tv set.

Use-The tv intercom

at electrically controlled gate stations could eliminate the expense
of full-time guards. The cost of
maintaining a single guard position at large installations is, estimated at $20,000 annually.

is de-

signed primarily for applications
in industry, for interplant conferences and other uses where
savings in time and expense can

INDUSTRY'S FRINGE PAYMENTS INCREASE
OLD AGE INSURANCE, UNEMPLOYMENT COMP, WORKMAN'S COMP, ETC.

'47
\PENSION & OTHER AGREED -UPON PAYMENTS

.49
PERIODS, ETC.

PAID REST PERIODS, LUNCH

r

'51
PAYMENTS FOR TIME NOT WORKED.,

'

'53

PROFIT SHARING PAYMENTS, BONUSES, ETC.1

0

15

10

5

PERCENT OF TOTAL

20

PAYROLL

PAYROLLS for electrical and electronic manufacturers increase as

Fringe Benefit Costs Grow Heavier
Electronic firms are among
the top five manufacturing
groups in fringe payments
ELECTRONIC

pay envelopes reflect

part of labor costs for manufacturers in the field because of inonly

creasing payments made in the
form of fringe benefits. Today these
benefits, measured against total
payrolls in the industry, represent
18 percent of wage costs, 35 cents
per payroll hour or about $700 extra
per year for each employee.

Trend-There has been a steady
rise in fringe benefits in the electrical machinery industry classification, which includes electronic
firms, since 1947, as is shown in
the chart. In 1947, according to a
survey by the U. S. Chamber of
Commerce, fringe payments in the
field represented about 13 percent
of total payroll, 18 cents per payroll
hour and $390 per year per employee. In 1951 benefits had jumped

to 16.4 percent measured against

total industry payroll, 28 cents per
payroll hour and $616 per year per
employee.
Main increase in benefits between
1951 and 1953 was in the employers'

share for pensions and other
agreed -upon payments such as accident and medical care insurance
premiums, hospitalization, death
benefits, life insurance premiums,
separation pay allowances and
tuition refunds. Other increases
were in paid rest periods, lunch
periods and payments for time not
worked. Bonuses and profit-sharing payments showed a slight drop
for the industry in the period.

Where-Amounts paid in fringe
benefits vary with a manufacturer's
location in the U. S. Producers in
the North East, from Pennsylvania
to Maine, paid 18.4 percent of payroll in fringe benefits for the highest percentage in the country.
Manufacturers in East North
Central States paid 16 percent of

payroll and those in the West spent
15.2 percent in fringe benefits.
Size of the company affected
benefit payments randomly. According to the survey, those companies
in the field with between 500 and
999 employees paid 18.1 'percent of
total payroll in fringes. Companies
with under 500 workers and others
with between 1,000 and 2,449 workers paid 17 percent. Firms with
2,500 to 4,999 employees paid 16.2
percent and those with 5,000 and
over paid 16.9 percent of payroll in
fringe benefits.

Comparison-Total fringe payments made by other manufacturing industries show wide variation.
Electronic and electrical manufacturers ranked sixth among 12 industries in benefits paid. Petroleum
companies led all industries surveyed with fringe payments equal
to 28 percent of total payroll.
Transportation equipment manufacturers were lowest with 14.8
percent. The fact that there is
variation in the amounts paid by
each industry group may not mean,
however, that one industry is
ahead or behind another because, in
many cases, the employer and the
workers may prefer to have income reflected entirely or chiefly
in the pay envelope.

U.S.

Navy Encourages

Automatic Production
Bureau of Aeronautics adopts
new policy giving preference
to mechanized electronics
DIVISIONS

of Navy's Bureau of

Aeronautics concerned with the
design and procurement of electronic equipment have been directed to encourage electronic
contractors, through development
and production contracts, to utilize
mechanized production techniques.
According to the new policy,
BUAER intends, whenever practicable, to select new designs for
electronic equipment that have the
increased mobilization potential of
mechanized production. The automatic production of equipments
(Continued on page 12)
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Magnets for rotors orstatos
...any design orsize you may 'wake
The use of Alnico permanent magnets in rotor and stator assemblies
of motors, generators, magnetoes and tachometers has revolutionized the designs of these devices. Whatever your need may be
-from a tiny rotor for a timing device to a large slab for power
generators-Arnold can take care of your requirements, either for
experimental samples or production quantities.
Let us work with you. You will have the advantage of working with
leading producer of rotor magnets, whose manufacturing and
testing facilities-the 'mast modern in the business-give you the
best assurance of high quality standards and uniform performance.
a
"MAGNETIC MATERJALS CATALOG"

Write for your copy
Contains handy data on various types of
Alnico Magnets, partial lists of stock
items, and information on other permanent magnet materialls. Also includes
valuable technical data on Arnold tape wound cores, powder cores, and types
"C" and "E" split cores in various tape
gauges and core sizes.

THE ARNOLD ENGINEERLNG COMPANY
SUBSIDIARY OF ALLEGHENY LUDLUM

General Office
CISFRICO

ADDRESS DEPT. E-10
ELECTRONICS

-
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with high mobilization requirements will be particularly encouraged where it will substantially
reduce the lead time required for
mobilization production schedules.

although a half -dozen of these
claim to do the lion's share of the
business. The industry is concentrated near New York, Chicago

Aim-Purpose behind BUAER'S
new policy is to develop sufficient
capacity in the electronics industry to produce the large volume
of military -quality equipments
that will be required in the event
of a global war. The Bureau feels
that progress in the field of mechanized production has now advanced sufficiently to warrant its
use in field equipment for the fleet.

What Is It-Basically a plastic
lighting panel is a -in. sheet of
clear methacrylate plastic in which
is embedded a tiny light bulb
equipped with a red filter. The
panel is then painted an opaque

Status-So far the only product
in current production for BUAER
that uses mechanized techniques
is the sonobuoy under a contract
with Willys Motors. This contract,
however, is drawing to a close and
it is reported that the company is
contemplating moving out of this
field. The machines in its pilot
plant are owned by BUAER and
no decision on their disposition
has yet been made.
Advances-National Bureau of

and Los Angeles.

black with the lettering and indicators done in translucent white.
The panel is thus black and white
by day and red by night. Such
a panel is transilluminated.
Red light is chosen to illuminate
the panels since a pilot may look
at a dim red light and preserve
his night vision. Military specifications require that the light
source may be dimmed over a 7 to
1

ratio.

Industry Proposal Spurs UHF -TV
RETMA committee would
add low -power stations
to aid tv coverage
on how to help uhf
television may taper off fast if
industry plans for modifying Commission rules get the green light
in Washington. A special committee of Radio -Electronics and
Television Manufacturers Association suggests two new classes of
television stations. Such stations
are expected to improve television
CONTROVERSY

coverage for both vhf and uhf.

Definitions-One type of station,
defined by the committee as a
satellite, would operate unattended on the same television
channel as the primary or controlling station upon which it depends for all its program and
identification material. Such a
station has been commonly called
a booster-a term now deleted by
the committee.
The other type, a Special Serv(Continued on page 14)

Standards is continuing to develop
components for use in Tinkertoy
production. A self-adhesive tape
capacitor, manufactured in much
the same manner as the NBS tape
resistor, has been developed. It
can be applied to one side of a
wafer.

Defense Needs Spur

Lighting Panel Sales
that permit military pilots to read their
instruments without losing their
dark adaptation or night vision
sustain about a $10 million industry filling largely defense needs.
PLASTIC LIGHTING PANELS

Market-A new B-52 bomber requires 175 panels-covering for
the most part electronic equipment. Another 30 to 40 panels are
installed on government-furnished
equipment mounted in the plane.
Plastic lighting panels are expensive since they must be made to
exacting tolerances. Twenty-nine
firms are reportedly in the business,

Receiving antenna made up of eight zigzag rods receives weak television signal
37 miles from the WJTV transmitter in Jackson, Miss. Signal is amplified and
rebroadcast from low -power RCA transmitter attached to similar high -gain
antenna to fill holes in coverage area of this uhf television station
October, 1954
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Now it

is possible for progressive manufacturers to produce their own
precision electronic components. For example, the Automatic Lead Wire
Welding Machine, shown below, was recently designed and built by Kahle
to produce 12,000 3 -piece leads per hour for miniature receiving tubes.

Although this machine, Model 214E, is designed to make standard welds,
it is but one step from a machine to produce leads for electronics' latest
wonder...the transistor. In addition, Kahle has produced a fully automatic
Filament Making and Tabbing Machine, Model 2036, that produces from
1,200 to 3,000 filaments ,per hour depending upon wire diameter.
These machines reflect Kahle's ability to design and build special-purpose
machinery to ,nee; any given specifications. Regardless of your current

production problems, learn ...wit out obligation ...how Kahle's more than
40 years of practical experience can benefit you.

For specific information, write Kahle ... now.

ELECTRON iCS

-

Octoh_v, 1154

Want more information?

Use pos.' card on

www.americanradiohistory.com

last page

13

INDUSTRY REPORT-Continued

ices station (usually referred to
as a satellite, in current parlance)
would operate on a normally allo-

cated television channel, but with
relaxed rules and regulations permitting a favorable economic operation. Such a station might start
with reduced power and antenna,
depending solely or in part upon
other stations or sources for programs.

> Equipment Market-Experts are
guessing that a satellite packageincluding 100 -ft tower, antenna,
10 -kw transmitter and housingmight come not lower than $10,000
and probably not more than $15,000. In a couple of years there
might be a hundred of them. Some
uhf stations might need two, three
or four to fill pattern holes.

Besides guessing that they will
be useful and maybe plentiful, the
manufacturers are silent on how
many relaxed -rule stations the
country can absorb. It depends,
they say, on how far the rules
relax. For example, a 100 -watt job
complete might run in the vicinity
of $50,000. By contrast, a full rules 1 -kw station costs about
$200,000 and operating costs
are commensurate. Relaxed rules
might make television economically feasible for communities under 100,000 population.
Low -power stations operating
with experimental licenses on the
same or different frequencies from
the mother station have been in
existence for some time. Reports
of satisfactory service indicate
that the new proposal is sound.

Airline Orders Boost Radar Sales
Storm warning gear for big
transports looms as multimillion -dollar business
SALE of

airborne storm -detecting

radar to commercial airlines may
become a major part of the nonmilitary radar business. Both
domestic and overwater carriers
are interested in the equipment,
which warns pilots of impending
storms while providing a map
of terrain features below. Big advantages are increased safety and
added payload since extra gas
need not be carried for flying long,
circuitous paths around storm
centers. The pilot can see the

Radar displays may become road maps
for civilian pilots

storm's center and select the
shortest route around it.

Overseas-Panagra, which flies
to Latin American points, has had
a Bendix 9,000 -mc set installed
aboard one of their new DC-6B's
since April. The line plans to buy
five more sets for installation
aboard its new DC -7's. Delivery
is planned for 1955. Cost is $35,000 per plane, installed.

Other overwater carriers are
looking into storm -detection radar.
These include Air France, BOAC
(British), KLM (Dutch) and Sabena (Belgian). In addition, many
private firms with their own executive fleets are enthused.

Other Lines-The board of
United Air Lines has earmarked $4
million for storm-detection radar
on their new DC-7's. This action
follows four months during which
an RCA 5,400 -mc set was flight tested aboard a United Air Lines
plane. According to RCA, four
other carriers-Braniff Airways,
National Airlines, Pan-American
World Airways and Trans -World
Airlines-have also requested
equipment for flight evaluation.
Delivery is promised for this year.
The RCA unit operates in the
C -band, which some experts claim

best for weather -monitoring

is

purposes. The unit weighs 150 lb
and has a 75 -kw transmitter.
Military-Meanwhile, the Sperry
Gyroscope Co. has announced the
APN-59, a lightweight radar for
installation on Air Force cargo
and troop-carrying planes. The
Sperry radar, it is claimed, combines terrain clearance data, collision warnings and search and surveillance functions with its navigational and storm warning duties.

Rebuilt Picture Tube

Sales Increase
Growing portion of total picture tube sales is being made
up of reworked glass envelopes

rebuilt picture tubes are
being used in U. S. tv sets. Last
year over 1.2 million reworked
tubes were sold. The trend so far
this year indicates that 1954 sales
will go considerably higher.
Companies-It is estimated that
nearly 40 firms of all types are engaged in rebuilding tv picture
MORE

SALES TREND IN REWORKED
500
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tubes. Bulk of the business, however, is being done by about 5 companies in the field.
Many of the major new tube
manufacturers have been in the
rebuilding business at one time or
another. Some major tube makers
have glass allowance programs in
effect whereby they pay service organizations for burned-out tubes.
The fact that major glass envelope
manufacturers no longer produce
(Continued on page 16)
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Barry Engineers
Report on
Design Methods

SHOCK, VIBRATION and NOISE

Technical articles written by Barry
engineers over the past several
years on the protection of electronic
apparatus against damage by vibration and shock, are now available.
The information presented covers
both the theoretical and the practical aspects of shock and vibration
protection-for aircraft, naval, mobile, and industrial equipment.
Engineers who wish copies of these
reports may obtain them by asking
for them by number; requests
should be addressed to Mr. A. S.
Chivers, Barry Corporation, Watertown, Mass.
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DO YOU WANT

Designing for Shock Resistance

By Charles E. Crede and Miguel
C. Junger. Reprinted from "Machine Design", Jan. 1951.
Bulletin R-511

Shock Testing of Airborne Equipment

By Charles E. Crede. Reprinted
from "Tele -Tech", July -August
1951.

Bulletin R-518

By Charles E. Crede. Reprinted
from "Machine Design", Dec.
Bulletin R-521

Toned -Down Noise Tunes Up

Operation
By Charles E. Crede. Reprinted
from "Steel", Feb. 25, 1952.
Bulletin R-523

Place

By William C. Gallmeyer. Reprinted from "Steel", May 18,
Bulletin R-535

Shock or Vibration Isolators?

By J. Markowitz. Reprinted from

"Product
1953.

Engineering"

Bulletin R-536

June,

Mock-ups for Vibration and
Shock Testing

By Charles E. Crede.

from "Product
July, 1953.

Reprinted
Engineering"

Bulletin R-537

Vibration Isolators speed up plant
changes

By Harold Wrigley.

Reprinted
from "Plant Engineering" Jan.
1954.

e.

for shock and vibration
protection of military
airborne equipment.
BULLETIN 532. Vibration isolator Type 915,
for isolating vibration
and noise caused by
high-speed motors or

BULLETIN 536. Series
M64 ALL-METL vibration isolators and Series
AOMA and NOMA
mounting bases, for military airborne equip-

motor -driven equipment.

533. Medium -impact shock machine Type 150-400
VD, for qualification
and acceptance shock
tests up to 77g.
BULLETIN 534. Series
M44 ALL-METL vibration isolators and Series
TOMA mounting bases,
for military airborne
equipment under extreme operating conditions.
BULLETIN

Mounting Keeps Vibration in its

1953.

CATALOG 523-A. Air -

damped Barrymounts

How to Evaluate Shock Tests

1951.

DATA?

ment under extreme
operating conditions.
BULLETIN 537. Series
262/633 vibration iso-

BULLETIN 535. Com-

ponent shock machine
Type 20 VI, for qualification and acceptance
shock tests up to 210g.

-

NO LAGGING!"
"LOOK
Increasing profits through the
use of the new Leveling Barry mount for industrial machinery.

reciprocating

or

machines.

Here are complete engineering data, application information, and pointers
to profits in every field of shock and vibration isolation. Write TODAY
for your free copies of the ones you need.

Bulletin R-541

THE

The Role of Shock Testing Machines
in Design

BARRY

CORP.

707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS

By Charles E. Crede.

Reprinted
from "Mechanical Engineering"
July, 1954.

lators, for isolating vibration and noise caused
by medium -speed motors or motor -driven
machinery.
BULLETIN 538. Series
670/297 shock and vibration isolators, for isolating shock caused by
impact -type machines,
and vibration and noise
caused by heavy rotating

SALES REPRESENTATIVES IN

Atlanta

Baltimore
Philadelphia

Chicago

Cleveland

Phoenix

Rochester

Dallas
St. Lock

Dayton

Detroit

Son Francisco

Los Angeles

Seattle

Minneapolis

Toronto

New Tory

Washington
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sumer is unwilling to pay the full
price for a small screen. This is
especially true, according to tube
companies, where the tube is to be
used in a second set in the home.
Rebuilt tubes also find a market
in some new tv sets that are on
the market. According to one re builder, at least four major tv set
producers use reworked picture
tubes in their current lines.

some of the smaller-sized envelopes indicates that a few manufacturers may be reusing glass envelopes for such replacement sales.

Cost-Main reasons for the success of the reworked tube business
are price and the growing replacement and second -set markets.
Prices of reworked tubes vary
from 60 to 90 percent of the cost
of a similar new tube. This price
differential has become important
especially to the small -screen replacement market where the con-

How-There are many degrees

of quality in rebuilt tv picture
tubes. In some only the envelope

itself is reused. The old tubes are
taken in, washed out, refaced with
phosphor and the guns are replaced. In other rebuilding operations only the gun or a defective
part in the tube is replaced or repaired before the tube is put back
on the market.
Currently the dominant sellers
in rebuilt tube lines are in the 16
to 19 -inch size bracket. But re builders expect that soon the 21 inch rebuilt will be the volume
seller, as it is now for new picture
tubes.

HOW THE VOICE OF AMERICA COVERS THE GLOBE
MEDIUM
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SHORT-WAVE RELAYS beam programs to powerful transmitters overseas, as
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Uncle Sam's Radio Voice Increases in Volume

VOICE OF AMERICA

Education and Welfare building
will feed 77 transmitters. Thirty
of these are located in continental
United States and are used as
short-wave relays. Transmitting
facilities within the U. S. are
rented by the Voice and private
firms in the international broadcasting business collect $1.9 million annually.

000,000.

Outlets-The Voice operates one million -watt transmitters in Munich, the Philippines and Okinawa.
Cost of these monster transmitters
is estimated at a dollar a watt.
Other high -power facilities are lo-

Equipment buying and rental
mean business for broadcasters and manufacturers
is probably the
world's biggest broadcasting network-if not in number of outlets,
certainly in total kilowatts of signal on the air. The voice broadcasts 75 separate programs daily,
amounting to 31 program hours in
38 different languages to a worldwide audience estimated at 400,-

Nerve Center-New $700,000
studios in Washington's Health,

cated in Salonika, Tangier, Ceylon,
Honolulu and aboard the U. S.
Coast Guard Cutter Courier anchored off the island of Rhodes in
the Eastern Mediterranean. The
Voice has spent $15 million on
capital equipment in the last five
years.
In addition to this equipment
the Voice rents facilities from the
BBC regularly and from local
broadcasters overseas whenever
additional coverage is required or
when Russian jamming temporarily dislocates normal operations.
(Continued on page 18)
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a2-11.1ri MOTOR SPEED CONTROLS
for Adjustable, Constant-Speed Operation
of D -C Motors from A -C Lines
Introduced by General Radio Company in 1949, the
VARIAC® Motor Speed Control won immediate
acceptance as a new and unique system for varying
speed of d -c motors operating on a-c lines.
Separate selenium rectifiers for field and armature, with a VARIAC continuously -adjustable auto transformer ahead of the armature rectifier, provide
a unique combination of characteristics. This is a true
adjustable armature -voltage speed control in extremely simple and compact form.
VARIAC Motor Speed Controls feature:

Very Fast Start-Stop-Reverse-ample capacities permit heavy
loads to be started, stopped and reversed repeatedly, without damage
Extra -Smooth Torque-satisfies the most critical requirements
for low torque pulsation-excellent for such applications
as precision grinding
Effectively Eliminates Need for Gears, Step Pulleys, and other
types of mechanical speed changers. Any speed desired can
be obtained

Cost-Simple Installation
with minimum maintenance-no tubes to replace

Low Initial

Long Life

Very Wide Speed Range-continuously-adjustable from rated
speed to zero. Full rated torque can be delivered even at zero
speed continuously without overheating.
No Electron Tubes
selenium rectifiers require no warm -up -motor starts immediately when the power is turned on
Excellent Controlled -Starting Characteristics-delicate equipment can be started without jerk. Heavy machines can be
started very quickly.

Available in 9 Models for d -c motors from 1/15th hp and less
to

-

1

% hp

Prices shown do not include motor. Standard
motors for each control are sold separately and are
obtainable from General Radio. Prices and specifications on request.
We sell direct. Prices shown are NET,

f.o.b. Cambridge or W. Concord, Mass.

Type 1701-AK

. ,

Type 1701 -AM

$75

For shunt-wound d -c motors.
Toggle switch selects speed

range; either 0 to rated or
twice rated. All controls

0 to

on panel.

.. $75

..

Type 1701 -AU
$75
high-speed shunt motor performance from universal motors,.
Speed rarge 0 to rated. All controls
on panel..

Similar to Type 1701 -AK
(above)
except speed
range 0 to rated, only.
All controls on panel.

For

Type 1703-A

.. $97.50

Type 1700-B

For d -c shunt or compound wound motors. Dynamic braking
for extra fast stopping. Speed
range 0 to rated. All controls
on panel.

..

$170

For d -c shunt or compound wound motors. Dynamic braking

for extra fast stopping. Speed
range 0 to rated. All controls
on panel.

131/2" x 15" x 61/2"

Type 1702-A

..

$245

Type

For d -c shunt or compound wound motors. Dynamic braking.
Speed range 0 to rated. All controls on panel.

i

1702-M..$350

Type 1704-A. .$470

Identical with Type 1702-A (above) except for push button operation at remote
control station.

control station.

Type

1705-A..$495

Identical in size and appearance with
Type 1704-A (above). For d -c shunt and
compound motors. For push button operation at remote station. Speed range
0 to rated.

To meet the requests of many manufacturers and users
who want to incorporate these versatile units into their
own equipment or machines, four models are now supplied
in stripped -down form.
They consist of the basic components mounted on a panel
and wired to a terminal strip; all necessary leads are

Since 1915
'Electronic 2ippara!us
for Science an? Industry

GENERAL RADIO Company
275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A.
1

90 West Street NEW YORK 6
805513th St., Silver Spring, Md. WASHINGTON, D.C.
920 S. Michigan Avenue CHICAGO 5
1000 N. Seward Street LOS ANGELES 38

i

For d -c shunt or compound -wound
motors. Speed range 0 to rated. For
push button operation at remote

I
u

I

I

brought out.
All of the standard functions of the mounted models,
Including fusing, dynamic braking and start-stop -reverse
can be incorporated easily in the external circuits in
the users equipment.
Illustrated is the Type 1700 -BW for 1/4-1/3 hp
motors. Unit Price: $135.00. Other models available

are for 1/6, 3/4 and 1 hp.
Quantity prices on the stripped -down units are available upon request.

Write for the VARIAC MOTOR SPEED BULLETIN

1
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Transistor Developed For UHF
New pnip design presents
potential threat to tv

tube manufacturers
PRESENT-DAY TRANSISTORS

cannot

be used in many television receiver circuits because of fre-

quency limitations inherent in
their design. A new transistor developed by Bell Labs oscillates at
440 mc and is expected to eventually oscillate at 3,000 mc, which in
effect will remove the frequency
limitation from the transistor
business.

Construction-The main difference between this and conventional junction transistors is
incorporation of a layer of chemically pure germanium termed an
intrinsic barrier. This layer is

Heart of intrinsic barrier transistor os
seen through microscope. Input and
output electrodes are connected to the
indium dots on opposite sides

located between the usual pnp
layers to form a pnip configuration. Besides decreasing capacitances between the transistor input and output areas, the intrinsic
layer permits the transistor to be
operated at much higher voltages.

Traffic Control Saves $3 Million
Newly available frequency
permits replacing cables
with coded radio signals
is going all-out for an
electronic solution of traffic problems that many other big cities
have encountered. The direct solution is synchronization of all important intersections to speed incoming morning traffic and outgoing evening flow of vehicles.
Sufficient cables to do the job would
cost $7,500 an intersection. So
Chicago will use coded radio signals.
CHICAGO

Basic Problem-During most of
the day, inbound and outbound cars
will receive equal consideration,
with cross -traffic given its chance,
too. Control signals to program this
operation will be sent out from a
central station.
Once the special morning and
evening signals have been sent,
they will generally require no
further attention-except in bad
weather. Roadside neon signs will
show the optimum speed for which
the system is set so the motorist
can proceed without stops. Need

for exact timing control becomes
evident when it is understood that
the distances between traffic signals
are not identical. A steady traffic
pace can be kept only if each individual light receives the code that
ties it in with the rest.
Pilot Run-For a start, the city
will equip eleven heavy-traffic intersections with antennas, receivers, decoders and traffic-light controllers. Two other intersections, 8
miles from the transmitter, will be
similarly equipped.
At present, Chicago has 1,200
signalized intersections. Plans call
for an eventual total of 3,000. Of
these, some 450 will need the
special steady -pace signals. Connected by cables the control system
would cost $3,375,000. Using radio,
costs drop to about $480,000.
How It Works-Top pace for
rush-hour traffic is expected to be
30 mph. When fog, sleet or snow
occur, the optimum speed must be
reduced, but smooth flow will be
possible only with exact, individual
timing of lights. Information to
set this timing will be sent out as
a series of coded pulses. Each re-

ceiver will pick out only the pulses
assigned to it. The radio signals
will emanate from the tower of the
Board of Trade in the Loop. Transmissions will radiate on a newly
available frequency of 27.255 mc.
On -the -air time will normally
amount to 0.2 second out of each
hour.
Because other cities at great
distances, and medical and industrial radio equipments can use frequencies in the same band, the
Chicago signals must be highly
coded to avoid traffic snarls from
other transmitters.

Receiving Tube Makers
Push Volume Sales
Manufacturers concentrate
bulk production and sales on
four entertainment tube types
FACTORY

sales of receiving tubes,

averaging about 40 million units a
month so far this year, are made
up largely of entertainment tube
types for the home market. In
June, for example, of the 31 million tubes sold, approximately 80
percent were accounted for by
sales of major entertainment receiving tube types. Of these, about
20 percent were represented by
four tube types, the 6CB6, 6SN7GT
& GTA, 6AU6 and 12AÚ7, with
total sales of 5.6' million units, as
shown in the chart.
Market-The initial equipment
market is the main one for the top
tube sellers shown. Renewal sales
are also substantial, although only
MILLION -A-MONTH TUBE SELLERS
6CB6
1.1=INITIAL EQUIP

D=RENEWAL
6SN7GT-GTA

D.OTHER
6AU6
1

ENTERTAINMENT TYPES

(Continued on page 20)
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6AN5WA
High Transconducance

Power Pentode

OB2WA

5814 WA

108 Molt Regulator

Low Mu Dual Trioce

5684/6AK5 W /609é
6101 /tJ6 WA
Medium Mu )ual Triode

Ts

5651 WA
Voltage Reference Tube

be

5726/M.5W,6097
Did Di,die

Sharp Cutoff Pentode

5670WA

6100/6C4WA

Mediun Mu Dial Triode

Low Mu Triode

these are the

for exacting military and commercial applications

RAYTHEON

RELIABLE MINIATURE TUBES
These tules have earned the right to

-

-

your confidence
and specification
by the:demonstrated ability to stand up uncer the toug= est
service conditions . . . They are ft;b'e rugged, reliable.
They are subject tc rigid quality co.i:rol .. . Many or them
meet 1000 dour life tests at elevated len?eratures .. .
All of them met the latest miLtary Zeliable Tub.
specificatior.s ... Specify then with co: fidence.

RAYTHEON MANUFACTURING COMPANY
For Applic2tion Information Write Or Calf The t589 Fifth Avenue, New York 17, New York, Pier
RAYTHEO

46

eATnIE

ELECTRONICS

-

keg MINIATYßE TU1ES
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Avenue, Chicago 39, Illinois, NAtion 2-2770
ue los A sge es 7 California Richmond 7-4321
VAKES ALL THESE,

SEMICONDU

UBE

Want more information? Use post card on last page.
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the 6SN7, a relative oldtimer, has
shown replacement sales exceeding 50 percent of initial equipment
volume. Sales to other markets,
which include government and export sales, represent only 30,000
units monthly for each of the four
types.
Use-The 6CB6 and 6AU6 are
sharp -cutoff pentodes of miniature
type, used in tv sets as an i -f amplifier and as an r -f amplifier in vhf
tv tuners.
The 6SN7-GT, a medium -mu
twin triode, is largely used as a
horizontal oscillator in tv receivers.
The 12AÚ7, a medium -mu twin

triode, is a miniature type used in
tv sets, as a phase inverter or
amplifier in a -c/d-c radio equipment and in many diversified applications such as multivibrators
or oscillators in industrial control
devices.

Future-There are signs that
new tube types may take over as
sales leaders. Several manufacturers have introduced receiving
types designed for application in
tv sets that use series -connected
heaters. If series -string .tv goes
over, the 6CB6 may be replaced by
the 3CB6, the 6SN7GTA by the
6SN7GTB, the 6AU6 by the 3AU6
and the 12AU7 by the 6AU7.

Amateur Radio Sales Make Gains
Volume of transmitters and
receivers sold increases as
more hobbyists enter field
COMPANIES

in the amateur radio
manufacturing field

equipment
have experienced substantial increases in sales in the past few
years. This is pointed up by the
fact that in the last year alone,
the number of transmitters authorized to operate in the amateur radio
service increased by 12,000 for one
of the largest gains on record.
Since 1951 the number of
amateur transmitters authorized
has increased from some 90,000 in
1951 to 123,000 in June of this
year. Receiver sales have shown a
similar rising trend. Manufactur-

ers estimate that receiver sales
have far exceeded transmitter
sales because of larger export
volume and sales in the hi-fi field.

Why-Some of the main reasons
for growing sales of transmitters
and receivers for amateur use in
the last 4 years are the changes
made in amateur rules by the FCC.
License requirements were relaxed
with the establishment of the novice
class, which is the most elementary
type of amateur operator license
available, and the technician class
which lowered code requirements.
Since July 1951, when the novice
class was established, over 22,000
such licenses have been issued. In
the technician class more than 7,000
licenses were issued in the period;

AMATEUR RADIO BUSINESS GROWS
130
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New amateur receiver made by Hamrnarlund uses printed circuits in r -f
section and sectionalized mechanical
construction

the number of extra -class licenses
at the close of 1953 was 1,300, an
increase of 400 over the previous
year.

Equipment-There are approximately 30 manufacturers of amateur transmitters and about the
same number in the amateur receiver field. Transmitter and receiver kits account for the majority
of sales in the field. However, some
manufacturers note that there is
a tendency now for more amateurs
to buy factory -made equipment because of television interference
caused by some home-made sets.
New development in the factory made amateur equipment is the use
of printed circuits in receivers. The
short-wave set shown uses a tinplated copper-on-XXXP-phenolic in
the r -f section. Sectionalized
mechanical construction similar to
plug-in unit construction found in
some military equipment is also
being used.

Renegotiation Changes
Help Manufacturers
Fewer government contracts
are subject to review as Congress passes revised bill

manufacturers who
have had government contracts
subject to renegotiation may gain
some relief under the revised Renegotiation Act recently passed by
Congress. Under the new bill a
manufacturer with an annual income from government contracts
of $500,000 or under is not subject
to renegotiation. Previously, the
minimum was $250,000. The new
minimum applies to fiscal years
ending on or after June 30, 1953.
Changes-The revised Act also
eases other provisions of the 1951
bill. It exempts from renegotiation, under certain conditions, contracts for standard commercial
articles as defined in the bill. This
applies when cost figures supplied
by contractors show that competitive conditions prevent excessive
profit. It also applies if the Renegotiation Board does not find ex -

ELECTRONIC
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of the Utmost Importance to Engineers
Doing Research and Design
Work in the Entire Audio
Frequency Range.

Burnell and Co., Inc.
is

proud to announce the development
of an entirely new product-

,7iir....7. c.kCi_.y2.
.
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Rmaz

Variable Toroidal Inductor

a

(patentappliedfor)

ROTOROID will prove to be a valuable aid in the solution of many
engineering problems in research and design and opens new possibilities for production which were previously impractical or impossible.

-

-

R'oToRoiD
... is a continuously variable, stepless toroidal inductor which can
provide a 3:1 range of maximum to minimum inductance in 180°
rotation of a shaft.

... employs no mechanical resistance contacts and is therefore
free of noise and wear.

... requires no DC saturating currents and thereby eliminates the
need for circuitry.

An outstanding feature of ROTOROID is that,
at maximum inductance, it provides the full Q
of the toroid it contains. Thus, the user is at
once able to take advantage of the high Q characteristics of toroids while at the same time
having available a variable inductor not previously available in a toroid.
Applications: Virtually unlimited. Just a few of the
many possible uses of ROTOROID are:

... is applicable 'over the entire audio range (from approximately

Tunable Audio Oscillators
Variable Z Devices
Servo Systems

300 cps). ROTOROID is not limited to any stock value of nominal
inductance. It is available in any value of inductance now available
in regular toroids.

..

Telemetering
Adjustable Selective Networks
Variable Phase Shift Networks
Variable Filters
Electro-Mechanical Control Systems

hermetically sealed and is virtually vibration and shockproof, can be chassis or panel mounted.
.

is

Write Department C for further information.

Burnell & Co., Inc.
Yonkers 2, New York
PACIFIC DIVISION:

720 Mission Street, South Pasadena, California

FIRST IN TOROIDS
ELECTRON ICS

-
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Want more information?

Use

Availability: Immediately available:

ROTOROIDS VTI-A and VTI-B which are
equivalent in electrical characteristics to Burnell
toroids TC -16 and TC -3 in cases 21/4" in diameter, 3-1/16" long. Soon to be available: two
miniature types, VTI-C and VTI-D, equivalent to
Burnell toroids TCO and TC -6.

RELA TED NETWORKS

post card on last page.
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cessive profits within six months
after cost figures have been filed.

Effect-The changes in the Renegotiation Act as applied to the
electronic industry may be beneficial chiefly to small manufacturers since most of the larger firms
in the field have had annual income from defense contracts in
excess of $500,000. Sylvania, for
example, estimates that about $60
million or 22 percent of its 1953
sales are government sales subject
to renegotiation.
Even under the old Act, however, most major electronic manufacturers were not required to
make refunds because profits were
not excessive. It is estimated that
less than five percent of all Navy
contracts renegotiated have been
subject to substantial refunds.
However, many large companies
continue to make provision for possible renegotiation refunds in
their financial statements.

Magnetic disc recorder can be converted to standard 45 -rpm phonograph
with plug-in cartridge and spindle
adapter button

tronics industry has been a leading choice for many of them. About
eight watch manufacturers are
now connected with the industry
in some degree. Two of the latest
entries are U.S. Time and General
Time.

Make Electronic Items
for diversification in the face
of sliding markets and foreign
competition has led major watchmakers in the U.S. to move into
new business fields. The elecNEED

products
made by watch firms range from
guided missile components to magnetic recorders. U.S. Time recently introduced a magnetic disk
recorder and player to retail at
$59.95, aimed at the mass home
market. Under development for
the past year in the firm's electronic division, the recorder utilizes a new magnetic recording

Country
Argentina
Belgium
Brazil
Colombia
Cuba

Denmark
Dominican Re?.
England
France
French Morocco
German Fed. Rep.
Italy
Japan
Mexico
Netherlands
Philippine Is.
Spain
Switzerland
Thailand
Venezuela

3

10,000

30

110,000
2,000

130
21

135,000
1,400
5,000
500,000
108,000
1,000
60,000
50,000
10,000
75,000
8,000

176

....

none
none
none

Transmitters
1

2
4
1

5

5

$7.00

1

40
45

none

l

$8.40
$12.00

8

..

....

17
32

$15.00
$20.00

7

28

..
130
4

21

3i/

....
....
....

none
$19.03
$14.00

600
4,000

16

..

....

30,000

84

none

3
1

8
2
6
2
1
1

2
1

3

financial activity among
companies in the electronic field
was evident in the past month as
eight firms made profit reports and
eight companies announced security transactions.
Following are the net profit reports of nine electronic manufacturers for the fiscal periods indicated:

Scanning
Lines
per Frame Price of Sets
$1,000 (21 -in.)
625
625 & 819 $300
525 & 625 $900-1,100 (21-in.)

525
525
625
525
405
819
819
625
625
525
525
625
525
625
625
525
625

Net Profit
Company
1954
195:3
Acme Electric 12m
$190,785 $239,602
Admiral 6m
2,558,850 4,762,152
American Bosch Arma
6m
1,411,965
851,569
American Electronics
6m
CBS 6m

OVERSEAS TELEVISION TODAY
Estimated Hours Annual
Total Sets a Week Fee
30,900
none
35

Financial Roundup
INCREASED

Products-Electronic

More U.S.Watchmakers

head structure and disks composed
of iron oxide coating on a plastic
base. Recording time is 3i minutes.
Tracking is achieved by placing a
grooved metal disk over the center
portion of the coated plastic record. A stylus on an extension
of the pickup arm rides in this
groove. The company also plans to
enter the tape recording field.
General Time, through its Stromberg division, plans to introduce
an electronic time system to supplement its present industrial timing equipment line. Their move
into electronics was prompted
more by the trend in an established product than as a diversification move.

$165 (17 -in. Crosley)
$290
$165 (17 -in. Crosley)
$185
$285

$230
$275
$165 (17 -in. Crowley)
$290
$375
$240

$500

Source: Voice of America. Reliable figures are not available for U.S.S.R. and her satellites.
Hours per week refer to total unduplicated program hours over all stations. Price of sets is based
on price of cheapest set generally available

Cornell-Dubilier 9m
Daystrom 3m
Sperry 6m

138,325
50,704
5,177,449 4,793,370
1,012,000 1,258,000
405,767 324,219
11,773,813 7,997,470

-

Securities
AT&T registered
with SEC covering $250 million of
30 -year debentures due Sept. 15,
1984 to be offered for sale at competitive bidding. Proceeds will be
used for advances to subsidiaries,
purchase of stock by subsidiaries
and associates, plant expansion and
improvement and for general corporate purposes.
Ketay Instrument registered with
SEC covering 300,000 shares of
common stock, 10 cents par value,
to be offered for sale to the public.
Net proceeds of 200,000 shares will
be applied to payments in full of
outstanding obligations of $1.5
(Continued on page 24)
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Five thousand, when compared to the national debt, is a mall number. But when
one company has manufactured over
5000 different types of special capacitors,
this number becomes impressive. Yet,
Hammarlund has done just that, in addition to turning out a line of standard
variable capacitors. The majority of these
special types were designed by us to meet
customers' specifications others were
built to customers' designs. Some were
quite large and intricate, while others
were tiny enough to do a big job in miniature devices. They all have one thing in
common: They are all built to Hammarlund's rigid quality standards-built to
give optimum results.

-

If you have a problem calling for a special capacitor, it will pay you to check
Hammarlund first. For among these 5,000
special capacitors there probably is one
to meet your specification. If this is the
case we have the dies; tool costs are nil
and delivery is prompt. If, however, none
of our existing "specials" can fill the bill,
our experienced engineering staff will be
happy to work with you to design a
capacitor that will.
For detailed information on special and
standard capacitors, write to The Hammarlund Manufacturing Co., Inc., 460
West 34th Street, New York 1, N. Y. Ask
for Bulletin 105.

eiJIMAGAC3,1n,Unb
SINCE 1910

ELECTRONICS

-
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million and the balance will be
added to corporate funds. Proceeds
from remaining 100,000 shares will
go to those for whom the stock is
being sold.
Storer Broadcasting borrowed
$12 million on 4.5 -percent notes
from four banks and will use the
proceeds to repay a bank loan,
finance the acquisition of Empire
Coil and for working capital.
Electronics Corp. of America
offered 200,000 shares of $1 par
value common stock at $12 per
share. Proceeds will be used to reduce a $15 -million bank note due
Oct. 1, 1955 and the balance will be
added to general funds to finance
growth and expansion.
IBM plans to borrow $100 million
on 3I percent notes maturing on
May 1, 2055. Funds will be used for
working capital and other corporate purposes.
Kendon Electronics offered 150,000 shares of common stock (par
10 cents) at 25 cents per share. Net
proceeds are to be used to pay for
the development of sample picture
tubes and receivers, for further
development work and for general
corporate purposes.

Standard Coil Products registered with SEC covering 189,655
shares of its common stock, $1 par
value. Proceeds will go to the account of the selling stock holder.
Atomic Instrument offered to its
common stockholders 31,657 shares
of common stock, par $1, at $6 per
share on the basis of one new share
for each four shares held. Net proceeds are to be added to working
capital and principally applied to
the financing of increased business

MEETINGS
SEPT.

on

29-30: IRE Symposium
Industrial Electronics,

Mellon Institute, Pittsburgh,

Pa.

Fifth Annual
Meeting of the IRE Professional Group on Vehicular
Communications, Rice Hotel,
Houston, Texas.
SEPT. 30-OCT. 2: Second Annual
and
International
Sight
Sound Exposition, Palmer
House Hotel, Chicago, Ill.
OCT. 3-7: The Electrochemical
Society 106th Meeting, Hotel
Statler, Boston, Mass.
OCT. 4-6: National Electronics
Conference, Hotel Sherman,
SEPT. 30-OCT. 1:

Chicago.

5-7: AIEE Middle Eastern
District Meeting, Abraham

OCT.

Lincoln Hotel, Reading, Pa.
6-7: First National Annual Meeting of the IRE Professional Group on Nuclear
Science,
Hotel
Sherman,
Chicago.
OCT. 11-15:AIEE Fall General
Meeting, Morrison Hotel,
Chicago.
OCT. 14-15: National Conference on Industrial Hydraulics,
OCT.

Automatic Production, Sheraton Hotel, Chicago.
OCT. 14-16: Annual ConvenEngineering
Audio
tion,
Society, Hotel New Yorker,

New York, N. Y.
14-17: Audio Fair, Hotel
New Yorker, New York. N. Y.
OCT. 14. 21, 28, Nov. 4, 11,
18: IRE, AIEE Symposium

OCT.

On Automation, Philadelphia

Electric Auditorium, Philadelphia. Pa.
OCT. 18-20: Radio Fall Meeting,
Hotel Syracuse, Syracuse,
N. Y.

18-22: Fall Convention of
Motion Picture and Television
Engineers, Ambassador Hotel,
Los Angeles.
OCT. 21-23: Eighth New England Conference of the American Society for Quality Control, Ten Eyck Hotel, Albany,
N. Y.
OCT.

22-24: First Annual New
England High Fidelity Music
Show, Hotel Touraine, Boston.
OCT. 26-28: The Second National Conference on Tube
Techniques, Western Union
Auditorium, New York, N. Y.
Sponsors, Department of Defense.
OCT. 27-30: Thirtieth Annual
Convention, National Association of Educational Broadcasters, Hotel Biltmore, New
OCT.

York, N. Y.
Nov. 4-5: East Coast Conference on Airborne and Navi-

gational Electronics, IRE,
Hotel
Sheraton -Belvedere
Baltimore, Md.

Symposium On
Nov. 8-10:
Modern Advances In Microwave Techniques, Engineering Societies Bldg., New York
City.
Nov. 10-11: Conference on Elec-

tronic Instrumentation and
Nucleonics in Medicine, Morrison Hotel, Chicago, Ill.
Nov. 12-13: National Symposium on Quality Control
Methods In Electronics, IRE
and American Society for
Quality Control, Hotel Statler, New York, N. Y.
Nov. 18-19: Sixth Annual Electronics Conference, Kansas
City IRE, Hotel President,
Kansas City, Mo.
Nov. 29 -DEC. 2:

First Interna-

tional Automation Exposition, 244th Coast Artillery
Armory, New York, N. Y.
DEC. 8-10: Eastern Joint Computer Conference & Exhibition, Bellevue -Stratford Hotel.
Philadelphia, Sponsors, IRE,
AIEE, ACM.
JAN. 17-19, 1955: Fourth Biennial Conference On High Frequency Measurements, IRE,
AIEE, URSI, NBS, Washington, D. C.
MAY 2-5, 1955: Third Annual
Semiconductor Symposium of
the Electrochemical Society,
Cincinnati, Ohio.

and developments.

Electronic inspection machines

Industry Shorts
Sales to the industrial field will
take an estimated 18 percent of
the national electronic distributor
volume for 1954, according to
RCA.

Production of large etched circuits for digital computers and
other electronic assemblies has
been increased to 150 per week by
Bendix computer division.

now are being used to check pre-

cision -ground exhaust valves for
Ford's new overhead valve engine.

Over 315,000 people attended the
National Radio Show in England,
an increase of 20,000 over last
year's attendance and the highest
since 1949.

Electronic industry's ratio of research and development expenditures to sales is 5.4 percent compared to the national average of
2 percent.

National average ratio of cost of
production equipment to yearly
sales is approximately 70 percent
compared to 9 percent for the electronic industry.
Fifteen million feet of threeinch wide magnetic recording tape
has been ordered by the Air Force
under a $220,000 contract with
Audio Devices.

Tests made on sample quantities
of receiver tubes returned to Magnavox as defective showed that
about 40 percent were good.
October,

24

www.americanradiohistory.com

1954-

ELECTRON ICS

NOW

a molded boron -carbon resistor

The inherent superiority of a boron -carbon
resistor is now available with added
advantages of a fully insulated unit. The
IRC Type MBC I .; watt, I% resistor
offers significantly better characteristics
plus protection against damage during
assembly. Send coupon for detailed information.

Eliminates Possibility
Of End -Cap Trouble

COMPARATIVE ADVANTAGES

-

MOLDED vs. UNMOLDED BORON -CARBON RESISTORS

Change On

50%

40'

LESS

Load Life

At 500 Hours

Eliminates Danger
Of Mechanical Damage

MOLDED
UNMOLDED

100% AS EFFICIENT

Temperature
Characteristics

60%

Shelf Life At

BETTER

Room Temperature

75%

BETTER

75

100

Moisture

Improves Electrical
Characteristics

Test Reaction

0

25

50

125

150

175

Costs No More
Than IRC Unmolded Type
With Protective Sleeve

200

Per Cent Difference

INTERNATIONAL RESISTANCE COMPANY
403 N. Broad Street, Philadelphia 8, Pa.

Please send Technical Bulletin describing Type
MBC resistors

Name

_

Title

INTERNATIONAL RESISTANCE CO.
Philadelphia 8, Penna.

Company

In Canada.

Address

International Resistance Co., Ltd., Toronto Licensee

City

ELECTRON ICS

-
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a molded deposited carbon resistor

The added advantages of molded insulation
are now available for 1/, Watt Deposited
Carbon Resistors. New Type MDC is a 1%
precision film resistor combining high
stability, small size and low cost. The molded
plastic housing provides complete mechanical
protection, minimizes the effect of moisture
and improves load life characteristics.

ewltAI!l:3t
is"-

Improved Load Life
Characteristics with MDC

Better Insulation Resistance
Better Moisture Characteristics

COMPARISON SURFACE TEMPERATURE RISE VS. LOAD

Molded

vs. Unmolded Deposited Carbon Resistor

120

se
C,°

oc

.eb

5

Complete Mechanical
Protection With Molded MDC

ee°

Gosh°'

ó 60
ñ

o\a,e'

E

\aeJ

eP

40
V

0
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SEND COUPON FOR DATA BULLETIN

0
0

0.2

0 4

1.0

0 8
0.6
Load Applied in Watts

INTERNATIONAL RESISTANCE CO.

Voltmeter Multipliers
Boron &
Deposited Carbon Precistors
Insulated Composition Resistors
Power Resistors
Controls and
Potentiometers
Low Wattage
Wire Wounds Germanium Diodes

403 N. Broad Street, Philadelphia 8, Pa.
In

Canada: International Resistance Co., Ltd., Toronto,
Licensee

Send Technical Bulletin B-9 describing Molded
Deposited Carbon Resistors:
Name

Precision Wire Wounds Ultra HF
and Hi -Voltage Resistors
Low

Value Capacitors

Selenium

Rectifiers
Insulated Chokes
Hermetic Sealing Terminals

26

rj1

Title

Y
Iffilig11111
1114-1.

Want more information?

Company

Addre,
City

Use post card on

last page.
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IRC encapsulated precision resistors
k;
The presence of extreme climatic conditions,
unusual ambient temperatures or salt
water are offset by a new IRC encapsulating
technique. This IRC development uses an
epoxy resin compound for both the winding
form and the seal. A special molding
process avoids air pockets and assures even,
complete distribution of the resin. Designed
to operate at 125° C. and to meet the military
requirements of salt water immersion,
these units exceed MIL -R -93A specifications
in 1%, 0.5%, 0.25% and 0.1% tolerances.

Also available for

MIL Applications

Type WW15M-MIL-R-93A Style R815
k!

Type

WW16M-MI -R-93A
Style RB16

Type WW17M--MIL-R-93A
Style R817

.

IRC TYPE WWJ Precision Wire Wounds
In 6 MIL -R-93A styles, plus
miniature type WW10J
IRC Precision Wire Wound
Resistors offer full coverage
of requirements for exacting
accuracy in critical
applications. IRC's
superior winding skill and
care is the result of over
25 years experience.

Type

WW18M-MIL-R-93A
Style RB18

Type WW19M-MIL-R-93A
Style RB19

SEND COUPON FOR DATA. BULLETIN

Voltmeter Multipliers
Boron &
Deposited Carbon Precistors
Insulated Composition Resistors
Power Resistors
Controls and
Potentiometers
Low Wattage
Wire Wounds Germanium Diodes

INTERNATIONAL RESISTANCE CO.
403 N. Broad Street, Philadelphia 8, Pa.

Olt

C.

Precision Wire Wounds Ultra HF
and Hi -Voltage Resistors
Low

Value Capacitors

Selenium

Rectifiers
Insulated Chokes
Hermetic Sealing Terminals

Canada, International Resistance Co., Ltd., Toronto,

In

I

Licensee

Send Technical Bulletin

D-1

-

October, 1954

Title

Company

I

Want more information?

Type WWJ Precisions

Name

Address

City

ELECTRONICS

D-3 Encapsulated Precisions

Use post card on

www.americanradiohistory.com

last page.

-

-

State
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N OW
3 new

wire wound resistors

IRC's new power wire wounds are lower cost
per watt than any other power type.
At 4, 7 and 10 watts, they offer savings of

4 WATT

several cents each in any application
requiring compact, low cost, efficient power
resistors. Types PW-4, PW-7 and PW-10
resistors assure safe operation in circuits
where stability and low wattage
dissipation are needed.

Type PW-4 allows safe operation
with hot -spot temperatures up to
165°C. Fully insulated housing will
not burn or support combustion.

250

7 WATT

TEMPERATURE
RISE VS. LOAD

200

Types PW-7 and PW-10 allow
safe operation with hot -spot temperatures up to 275°C.

150

100

10 WATT

50

UNUSUAL DESIGN AND ASSEMBLY
TECHNIQUE PROVIDES LOWER
COST PER WATT.

o
0

20

40

60

80

100

SEND

Percent of Rated Load

COUPON

FOR

DATA BULLETINS

INTERNATIONAL RESISTANCE CO.

Voltmeter Multipliers Boron &
Deposited Carbon Precistors
Insulated Composition Resistors

403 N. Broad Street, Philadelphia 8, Pa.

In

Canada: International

Resistance Co., Ltd

,

Toronto, Licensee

Power Resistors Volume Controls
Low Wattage Wire Wounds

Please send

Bulletin P-1 on PW-4 Resistors
Bulletin P-2 on PW-7 and PW-10
Resistors.

Name
Title

Precision Wire Wounds Ultra HF
and Hi -Voltage Resistors Selenium Rectifiers Insulated Chokes
Hermetic Sealing Terminals

Company
Address
City

State

October, 1954
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NOW
a new wire wound potentiometer
The mechanical and electrical features of Type 2W
Rheostat -Potentiometer are designed for
current and future electronic circuits. This modern,
2 watt unit offers maximum application
adaptability plus typical IRC superior performance.
Electrical operation is improved by one-piece
center terminal and collector ring, and direct
contact between collector ring and contactor.
Advanced mechanical design anchors winding
securely to strip, locks element into position,
and assures accurate location of terminals.

Equivalent To JAN -R-19
Style RA20 Specification

IMPROVED DESIGN FEATURES
-3

Better Heat Dissipation

New IRC Design
Smaller and More Compact

Greater Dust Protection
11101>

11/4r,

Increased Mechanical Rotation
Increased Electrical Rotation

lip>

More Resistance Values
2

Watt Power Rating

Double and Single Taps Available

Based On 60.C. Rise
Above 40"C. Ambient

SEND COUPON FOR DATA BULLETIN

INTERNATIONAL RESISTANCE CO.

Voltmeter Multipliers
Boron &
Deposited Carbon Precistors
Insulated Composition Resistors
Power Resistors
Controls and
Potentiometers
Low Wattage
Wire Wounds Germanium Diodes

Precision Wire Wounds Ultra HF
and Hi -Voltage Resistors
Low

Value Capacitors
Selenium
Rectifiers
Insulated Chokes
Hermetic Sealing Terminals

403 N. Broad Street, Philadelphia 8, Pa.
In Canada: International Resistance Co., Ltd., Toronto,
Licensee

I

In(

Send Bulletin describing Type 2W Potentiometers:

Name
Title
Company

y

Address

City

ELECTRON ICS

-

October, 1954

State

29

www.americanradiohistory.com

N OW
a new

rectifier source
TYPICAL ADVANCED
APPLICATIONS

IRC Miniature MICROSTAK Selenium
Rectifiers are available in a variety of
types for many standard and special
applications, in sizes as small as .060"
diameter. IRC's processing technique makes
possible uniform, high grade, long -life, low
capacitance cells with performance
characteristics not available elsewhere.

VOLTAGE REGULATION
R,

Regulated
V

VI

A.C.

A.C.

BALANCED MODULATOR

Cell thickness to ± .001. Less than 1%
unbalanced voltage on bridge circuits.
Hermetically sealed types available.

MODULATION

SIDE BAND

INPUT

OUTPUT

CARRIER

INPUT

LOGARITHMIC CONVERTERS

SEND COUPON FOR BULLETIN SHOWING CHARACTER-

ISTICS, SPECIFICATIONS AND TYPICAL APPLICATIONS.

Voltmeter Multipliers

INTERNATIONAL RESISTANCE CO.

Deposited Carbon

403 N. Broad Street, Philadelphia 8, Pa.

Boron &
Precistors
Insulated Composition Resistors
Power Resistors Volume Controls
Low Wattage Wire Wounds

In

Canada: International Resistance Co., Ltd., Toronto, Licensee

Please send Technical Bulletin SR -1 describing MICRO STAK Selenium Rectifiers.
Name

Precision Wire Wounds

Ultra HF

and Hi -Voltage Resistors
Insulated
Selenium Rectifiers
Hermetic Sealing
Chokes
Terminals

Title
Company
Address
City

State.

October, 1954
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NEW

NEW

non-linear resistors

hermetic sealing terminals
New IRC Feed-Thru Terminals are
designed for assured hermetic
sealing for electrical and electronic components. IRC's exclusive
molding technique bonds KEL-F*
to metal in a superior, consistent
hermetic seal. Molded bodies
are chemically inert to solvents,
acids, alkalies, etc., and have
high resistance to thermal shock
(-70°C. to -1-190°C.) HS -1
Terminals meet the sealing requirements of MIL -T-27.

New IRC VARISTORS are voltage sensitive and provide
sharp variation of resistance
with appliedvoltage. Designed
to meet most needs for non-

linear resistors, they are
available in 5 convenient cell
sizes, and a complete choice

of enclosures

including

hermetic seals.

'

SEND

FOR

4 SEND

TECHNICAL DATA BULLETIN

FOR TECHNICAL

DATA BULLETIN

*Trademark-M. W. Kellogg Co.

INTERNATIONAL RESISTANCE CO.

INTERNATIONAL RESISTANCE CO.
403 N. Broad St., Philadelphia 8, Pa.
InCanada: International Resistance Co., Ltd.,

4C3 N. Broad St., Philadelphia 8, Pa.
In Canada: International Resistance Co., Ltd.,
Toronto, Licensee

Toronto, Licensee

Please send me Technical Bulletin SR -3

Please send me Technical Bulletin HS -1.

Nome

Title

Name

Address

Title

Address
State

City

UlkmAven,

t!w Cü+uút

- - -- -

State

Cifs'

St -wv-

NEW

Ulieutm tfw CiittLlit

resistor engineering guide

New sizes of IRC Insulated Chokes
now provide 4 types
CL1/2,
CLA, CL1 and CL2. The wide
range of size and charac-eristic
combinations available with these
4 types permit accurate s2ecificatioru to space and electrical
requirements. Insulated housing
guards coil from physical damage
and prevents shorting.

-

SEND

FOR

TECHNICAL DATA

'

BULLETIN

New IRC 1954-55 RESISTOR
ENGINEERING GUIDE gives digested specifications and approximate prices for 138 different
resistor types including 56 JAN or
MIL equivalents. Data on Insulated
Chokes, Selenium Rectifiers, Germanium Diodes and Feed-Thru
Terminals also included. Widest
coverage of condensed resistor
information available.
SEND

FOR

Canada: International Resistance Co., Ltd.,

DATA BULLETIN

Toronto, Licensee

Toronto, Licensee

Please send ere the IRC Resistor Engineering Guide.

Please send me Technical Bulletin H-1.

Name
Name

Title

Title

Addn-ss

Address
City

L

TECHNICAL

INTERNATIONAL RESISTANCE CO.
403 N. Broad St., Philadelphia 8, Pa.
In Canada: International Resistance Co., Ltd.,

INTERNATIONAL RESISTANCE CO.
403 N. Broad St., Philadelphia 8, Pa.
In

w

NEW

low cost insulated chokes

4

Sot

W kose sen

*

-State
CvLuLit

Sat -W-._.

City

J

L.

ELECTRONICS- October, 1954

State

MUM" tie Cúuµit Sce JVv\
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se1Te
serve

-will
art any

It

Everyone Cán Count on

VEEDER-ROOT
...

that's
REPORTER AT LARGE
what you might call this new Veeder-

Root Reset Magnetic Counter ... adaptable to remote counting from machines
or processes to central boards or instrument-clusters, wherever you want to
what can
pu: them. NOW

...

your imagination do with these few
facts? For the full facts, write:
SPEEDER

-ROOT INCORPORATED

"The Name That Counts"
HARTFORD 2, CONNECTICUT
Chicago 6, III.

Montreal

Want more information?

S. C.

Cilices and Agents in Principal Cities

'Aids
32

New York 19, N. Y.
Greenville,
Dundee, Scotland
Canada

2,

Euyy on Ewe"

Use post card on last pago.
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modern new

¡IN%

Sf) Uri

plant

Skokie, Illinois
(Suburb

provides advanced

FACILITIES for
DEVELOPMENT and
PRODUCTION
of the FINEST in ..

www.americanradiohistory.com

of

Chicago)

modern
new

exit'Mill®
plant

Incoming Inspection

Vitreous Enamel Production

Incoming materials are carefully

To get the properties needed, Ohmite
found it necessary to develop and make
its own exclusive enamels. Ball mill,

checked against rigid specifications.
Below, metal sample is being checked
on Rockwell Hardness Tester.

e4t
+ 4
t
+`T'

'}att!

es

eI

.

below, pulverizes ingredients.

¡¡
<
>.'

+c...

r "_13$85x1'- _

Fast Shipment from Stock
Ohmite maintains the world's largest
stock of wire -wound rheostats and resistors for immediate shipment.

advanced

TION FACILITIES
i' e ànúfacturing ompäny move
Severs
s ago, i'
to its modern new plant in Skokie, Illinois-a north suburb
of Chicago. This new plant has provided Ohmite with
the greatly increased facilities needed to meet its continuously
expanding sales volume.
The new Ohmite factory and offices-covering an area of
128,000 square feet-are completely air conditioned. The plant
contains the very latest in equipment and facilities-for
efficient production of quality resistance and other electrical
control products.
"

s

-11(_::.,.

_,

,3....F .. _._ -,

Resistor Firing

Rheostat Firing

Tool and Die Shop

Modern, continuous, conveyor - type
furnaces rotate resistors being fired.
This prevents "pile-up" of the vitreous
enamel
assures a uniform coating.

Gradual heating and cooling in this
continuous, rotary -type furnace provides a superior coating of vitreous
enamel and prevents internal cracking.

Ohmite designs and builds most of its
own tools, dies, gauges, fixtures and
special machines in the well-equipped
machine shop shown above.

...

www.americanradiohistory.com

Precision Resistor Testing

Humidity Chambers

X-ray Diffractometer
nd R ,. Fl,o*r-, , n , r,n+- ,. .

Each resistor is given a voltage breakdown test and the resistance value is
measured. Ohmite resistors can be
made to 'tolerances as low as 0.1 %.

equipment, using program controlled cycles, Ohmite products are
tested under a wide range of temperature and humidity conditions.

These instruments make 'possible the
determination of crystal structure as
well as elemental composition of materials and products by means of x-rays.

a

In this

The new Ohm ite research, development, and testing laboratories
use the finest scientific instruments and equipment. Here
Ohmite products are tested and retested under the most gruelin
conditions to detect potential sources of trouble. And these
same laboratories are used for the development of new materials,
new processes, and new designs-to build Ohmite products that
set new standards of long life and trouble -free performance.

r

Special equipment

is

available for

microscopic ana.ysis of structure usiig
metallograph. Thermal expansion of
ceramics and vitreous enamels can
be determined with interfercmetsr
equipment.

)1JU

-11

Jefa

MANUFACTURING COMPANY
3610 Howard Street, Skokie, Illin.is
(Suburb of Chicago)

Testing Resistance Values
Resistcrs from the production lines are
checked -or continuity resistance value
and tolerance. Starrlayd Ohmite tolerance is
where number of turns

-5%

and alto', permit.

Microscopic and
Pe-rographic Equipment
-he Ohmite laboratories contain this
equ pment for the optical examination
of materials and products.

www.americanradiohistory.com

RHEOSTATS
RESISTORS
TAP SWITCHES

Standardization Laboratory
The instruments shown here are
used to check and standardize
the many pieces of Ohmite electrical test equipment.

modern
new

oIN1girI

Power Panel
This power panel provides AC

or DC in a wide range of currents, voltages and frequencies
-permits testing Ohmite products under operating cond.tions.

plant

_A:-

-=

1

-

_ -_

Vacuum Chambers
Vacuum chambers of this type
are used to deposit an extremely
thin film or coating of evaporated metal.

FIRST

ä

in
TAÌL
resis-ance

Special Purpose Furnaces

products

High temperature globar furnace; muffle furnace for enamel
testing; hydrogen atmosphere
sintering furnace.

MANUFACTURING COMPANY
3610 Howard Street, Skokie, Illinois
(suburb of Chicago)

RHEOSTATS
RESISTORS
TAP SWITCHES
Write on
Company
Letterhead for
Catalog and
Engineering
Manual.

www.americanradiohistory.com

STABILINE

Type EM4102R

If you want to maintain constant output voltage
with zero waveform distortion or constant voltage to
large industrial loads, you will find the STABILINE Type
EM the answer.
STABILINE automatic voltage regulators Type EM not only stabilize and regulate the voltage output and exactly reproduce the
input waveform, but feature:

-

outstanding efficiency comparable to the most conservatively designed
fixed -ratio transformers
fast correction rates for voltage changes wide input voltage ranges
adjustable operating sensitivity
adjustable output voltage settings
!rx

Send coupon below

for full details.

r

See the Superior

Electric's

Mobile

Display when it
in your area

is

COMPANY
210 Clarke Ave., Bristol, Conn.
THE SUPERIOR ELECTRIC

I

Please send Bulletin S351 on STABILINE
automatic voltage regulators.
Nome

COMPANY

Position
Company Name

210Clarke Ave., Bristol, Conn.
Manufacturers of: Powerstat Variable Transformers Stabiline Automatic
Powerstat Light Dimming
Voltage Regulators Voltbox A -C Power Supplies
Superior 5 -Way Binding Posts
Equipment
Varicell D -C Power Supplies

ELECTRON ICS

-

October, 1954

Company Address

Zone

City

Want more information?

Use post card on

www.americanradiohistory.com

last page.

State
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1939

Ist

In 1939, -hp- designed and manufactured
the first commercial RC (resistance -capacity)
oscillator. Today, this type is recognized as
the most versatile, practical, dependable and
convenient of all oscillators. Through the
years, -hp- RC oscillators have become world-

famous for their high stability, accuracy,
wide frequency range and compact size.

17 OSCILLATORS FOR EVERY NEED
Instrument

Primary Uses

-hp- 200AB

Audio tests

-hp- 200CD

Audio, ultrasonic tests

-hp-

2001

Frequency Ronge
20

Interpolation and frequency

cps to

6

measurements

-hp- 2001

hp-

201

B

Telemetry, carrier current tests

High quality audio tests

cps to 40 kc

cps to 600 kc

5

250 cps

kc

6

to

100 kc

cps to 20 kc

20

Output

Price

watt/24.5 y

I

mw/20

160

mw/10 y

100

mw/20

160
3

$120.00
150.00

v

225.00

v

350.00

w/42.5 y

250.00

-hp- 202A

Low frequency measurements

.01

y

465.00

-hp- 202B

Low frequency measurements

/i

cps to

50 kc

100

mw/I0

y

365.00

-hp- 202D

Low frequency measurements

2

cps to

70 kc

100

mw/I0

y

275.00

-hp- 204A

Portable, battery operated

2

cps to 20 kc

-hp- 205A

High power audio tests

20

cps to

20 kc

5

watts

405.00

High power tests, gain measurement

20

cps to

20 kc

5

watts

440.00

5

watts

565.00

-hp

205AG

-hp- 205AH

-hp

High power supersonic tests

I

cps to

kc

to

I

kc

100 kc

High quality, high accuracy audio test

20

cps to

20 kc

-hp- 230A

Carrier test oscillator

35

cps to

35 kc

-hp- 233A

Carrier test oscillator

50

-hp- 234A

Carrier test oscillator

160

-hp- 650A

Wide range video tests

10

206A

cps to 500 kc
cps to 160 kc
cps to

10

me

mw/I0

20

2.5 mw/S v

-j-15

dbm

175.00

565.00

+14 dbm/600 ohms

275.00

3w/600 ohms

475.00

+14 dbm/600 ohms
IS

mw/3 y

300.00
490.00

'Open circuit Internal impedance 600 ohms. Data' subject to change witl out notice. Prices f.o.b. factory.

34

Want more information?

Use

Modern -hp- oscillators give you the
broadest usefulness, highest quality
and greatest value of any oscillators
ever built.
They are the ultimate product of 15
years experience in designing and manufacturing 50,000 quality oscillators.
This total of 50,000 is a record unequalled in quality oscillator manufacture.
Seventeen -hp- oscillators, for all types
of applications, provide complete coverage of all frequencies 0.01 to 10,000,000 cps. They are uniformly characterized by their flat frequency response,
ease of adjustment, low distortion, high
stability, accurate calibration and trouble -free operating reliability.
Brief details of these universally -used
instruments appear at left. For complete data, ask your -hp- sales engineer,
or write factory direct.

post card on last page.
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ELECTRON

1CS

...world's most complete line

50,000th -1954
Today, -hp- RC oscillators are the

accepted standard in science and industry. The 50,000th -hp- oscillator
-the golden commemorative instrument pictured here is an -hp200CD, popular member of the
world's largest oscillator family.
-hp- 200CD covers all frequencies
5 to 600,000 cps. Output is 10 volts
into 600 ohms. For the'entire frequency range response is .,_ 1 db,
and distortion less than 0.5%. Price,

-

S150.00.

wx,sF,

+we..$

HEWLETT-PACKARD COMPANY
Service engineers serving all principal areas

Mill Road Palo Alto, California, U. S. A.
Export Division: 275 Page Mill Road, Palo Alto, Californi,
Cable "HEWPACK"
3183A Page

ELECTRONICS-October, 1954

Want more information? Use post card on last page.
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Ketay offers a complete range of sizes and types of rotating components . . synchros, servo motors, and
resolvers. Specifications for 116 of them are contained in an illustrated brochure, available upon request.

Ketay leadership is the resulr of sound, imaginative engineering. From the
design of a specialized component to the fabrication of complete systems,
Ketay engineers create the "standards of tomorrow".

...

leader in the development and manufacture of
Synchros, Servo Motors, Resolvers, Amplifiers, Airborne
instruments, and Automatic Controls.
Ketay leadership is the result of a combination of research,
experience, and outstanding manufacturing facilities.
Some of these facilities are pictured here.
Ketay has produced many firsts in automatic controls.
For example, in Synchros, Ketay was first to produce
miniaturized Synchros so remarkable for their high
accuracy and unmatched reliability. Ketay was first to
produce high temperature and corrosion resistant Synchros.
Today, Ketay produces literally hundreds of different

Costs, quality, and stringent delivery schedules, are best controlled when critical manufacturing is done "on the premises"
under close supervision.
Ketay plants are fully equipped with modern machines and equipment. This
Heald Borematic Depairtiment is but one of many such divisions at Ketay.

...

MAGNET

C

4MPLIFIER

ètay

RESOLVER AMPLIFIER

Executive Offices:
555 Broadway, N.

Manufacturing Corporation

Y.

ELECTRO -MECHANICAL ASSEMBLY

Components for complete systems including gear trains and amplifiers of conventional and miniaturized types
are available to meet the most demanding of design requirements.

36

Want more information? Use post card on last page.
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12, N. Y.

New York Division
Electronic Instrument Div.

October,

1954-

ELECTRONICS

FUEL

TOTALIZING INDICATOR

FUEL FLOW TRANSMITTER

Electronic control devices are among the many instruments Ketay manufactures for aircraft, missiles, marine,
ordnance, and civilian application: Special designs to meet the limitations of space and operating conditons.

¿lay

Inspection of all parts, sub -assemblies, as well as completed instruments, is a
fetish at Ketay. For instance, all bearings are inspected with specially developed equipment in air conditioned work space. This is just one of the many
techniques that assure maximum performance when Ketay units are specified.

electro -mechanical devices some of which are illustrated on
these pages. Currently, original Ketay developments are
providing instrument performance far above present
standards-many of which were set by earlier
Ketay developments.
Ketay successfully applies its production facilities and
experienced research personnel to specific problems for
the leaders in automatic control.
Your interest will be well served by
learning fully of the products and
services you may obtain from Ketay.

Pacific Division:
12833 Simms Avenue, Hawthorne, Calif.

Precision of manufacture is vital in every Ketay unit. To assure continuing reliability for its products, Ketay employs the very latest facilities and techniques.
Typical is this "gear room" where modern gear cutting machinery produces
gears to the finest of tolerances.

Kinetix Instrument Div., Pacific Div.
Research & Development Div.

1

TACHOMETER GENERATOR

PANCAKE SYNCHRO GYRO PICKOFF

SYNCHRO OVERLOAD TRANSFORMER

Many specialized units have been designed by Ketcy ^ngineers and are in quantity production. Custom engineered units for specific application are also availah:o.

ELECTRON ICS

-

October, 1954

Want more information?

Use post card on
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MANUFACTURED IN

PRECISION

PRODUCTION QUANTITIES

CERAMICS

FOR PRECISE ASSEMBLIES

ALUMINA, STEATITE, ZIRCON, MAGNESIA, STUPALITH®
PORCELAIN, FORSTERITE, CORDIERITE

,16

LEAD-ho

16 Double

PITCH

ALUMINA CORF

Thd's/in.

e>

.041

DIA. 2 HOLES

.--.018

'IIdIIdIIAtlII11111hJ11 lli¢, 'I

2Is

I111111111MWqIpIIInIl1 ÌI141I 'I

GROOVES TO PASS .015 WIRE CUT
TO 2ND COMPLETE THREAD MUST
NOT BREAK THROUGH INTO HOLES

0
.015 SLOT CUT 093 DEEP

GRIND

1/4-28 T. PA.-THREAD ENTIRE LENGTH
V -THREAD

000'

60

.177

STEATITE SHAFT

CONCENTRICITY .0005

GRADE

L

-SA

T. I. R.

1
000

.906

2.250

ß."0 3

STEATITE TUBE

*'

-DDD

GRADE

L

-5A

I

.670

± .010

.M±w

DIA. HOU
COLNTNSNK.D37±..

X

45'

VITREOUS ALUMINA SEAL NOSE
.125 t 003 THICK
LAP SURFACE TO 2 LIGHT BANDS

STEATm SUPPORT STATOR MOUNTNG

AIL DIAAETERS TO
WITHIN 305
.

STEAM
.125

DIA. HOLE
COUNTERSINK

CIO=

X

END

NAD

MOT GROUND

Id

CONCENTRIC

E.I.R.

GRADE I -SA
FLAT ROTH 00E3

45

Stupakoff
CERAMIC áz
DIVISION OF c7/ee

38

CARBORUNDUM Woonr,Eaity
Want more information?

Use post card on

last page.
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Temperature Sensitive Resistors
Used for compensation, measurement and control of temperature,
these units decrease in resistance in the order of 3% per degree
centigrade rise.
Volume Resistivity Range: 10 to 7500 ohms cm3
Manufacturing Tolerances: Resistance-± 5%
Temperature Characteristic- ± 5°
from -60° to 30° C.

Available in rods (.010"-.500" dia.); tubes (.020"-.500" OD x ID
up to 75% of OD); discs, bars, washers and simple shapes.

Kovar-Hard

Glass Seals

The use of hard glass offers superior thermal endurance; high
dielectric strength, particularly at high temperatures; and chemical
stability. Used in combination with Kovar, Hard Glass produces
an exact thermal coefficient match between metal and glass,
maximum bond strength, and chemical interfusing between metal
and glass for vacuum -tight interface between metal and glass.
Thin section, light weight, flexible eyelets can be used. Bulletins
453-A and 145.

Assemblies
Assembly line problems and sub -assembly scrap loss can be
minimized or eliminated by using Stupakoff Assemblies. Alumina,
low -loss Steatite or other ceramics are combined with silver,
copper, brass, stainless steel, monel or Kovar. Ceramics are
metallized where required for electrical connection or mechanical
assembly. Critical tolerances are precisely held.

Printed Circuits on Ceramic
These compact RC circuits, printed on high -K ceramic plates,
protected from abrasion and humidity by a tough plastic coating,
provide stable, moisture -proof circuitry ideal for miniaturized,
ruggedized electronic applications. Bulletin 1151-A.

MANUFACTURING COMPANY
LATROBE, PENNSYLVANIA

ELECTRONICS

-

October, 1954
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1. The Place of Mechanical Design
The function of mechanical design is not new to Bud Radio.
For over 25 years we have made electronic components and
devices involving the designing of housings, wiring systems
and other equipment to improve appearance and add utility
not only to our own products but to those of other producers.
Economical fabrication, precise design engineering and

2. Designing
the Chassis
Bud regularly makes more
than 100 standard sizes and
types of chassis for our own
account besides constantly
supplying special types for
other manufacturers of electronic devices. Every facet of
chassis construction from selection of metal to careful
finishing is checked to insure
a superior product. The processes of forming, stamping and welding are performed on the most modern machines by experienced
workman before passing through rigid inspection.

3. Making Small Parts
Each day thousands of small parts pass through the Bud plant.
Fabricated by machining, stamping and other methods, these products must meet specified standards as do all Bud products. Their
mechanical and electrical properties assure proper working qualities when combined with other parts.

4. Shielding and Potting Components
Boxes, shields and containers of various sizes
and shapes comprise a large part of the
standard Bud line of sheet metal products.
Used for a multitude of electronic and electrical

applications, these products have found wide
acceptance In business and industry. Our long experience and
skill in producing this type of component assures true-to -specification results while large volume production guarantees lower prices.
Long or short runs of special sizes and designs receive equal
attention.

5. Moving Parts
In constructing electronic devices Bud makes and selects only
those component parts which will impart smooth motion and con-

trol. Coordination between these parts and the balance of the

assembly provides proper working qualities. Careful inspection
before and after assembly and careful testing are standard procedures at Bud.

6. Power to Impart Motion
While Bud produces no motive power, our primary function is to
provide housing for controls for motors, generators, etc. Sturdily
built housings give protection to these sensitive controls.

7. Assembly Methods and Devices

variety of plugs and jacks are fabricated by Bud. Precision made of highly conductive materials such as brass and silver
while bakelite and other insulation is used. Accurate machining
and heavy plating where required assures long, trouble -free
service. A large number of plugs and jacks of varied sizes are
A wide

manufactured.

8. Wiring

and Soldering
Simple and complicated wiring operations are regularly performed both
for our own electronic products and
on a contract basis. These operations are accomplished on either subassemblies or complete devices. We
provide all the components, including chassis and housings or
wiring is done on parts supplied to us. The latest soldering tech-

niques are employed using non-corrosixe fluxes and solders.

9. Designing the Cabinet
Employing sheet steel and
aluminum Bud makes large
and small cabinets as stock
items and for numerous manufacturers of electrical and
electronic equipment. Complete engineering and manufacturing facilities enable us

large
economically to
rigid specifications. Special
louvres, mounting strips and
panels are furnished when desired. Careful finishing operations assure attractive appearance.
to produce small and

quantities

These and many other facets of mechanical design are a port
of the daily operations at Bud Radio. We have an impressive
list of customers purchasing thousands of parts every year.
We invite inquiries for any electronic components and sheet
metal products. Send us your blueprint for estimates, there's
no obligation. We shall be glad to send you our catalog illustrating our own comprehensive line; some parts of which may
fit into your own products with little or no change.

RADIO, INC.

BUD
2118 EAST 55TH ST.
40

prompt delivery combine to provide our customers with
utmost value, outstanding performance and high quality
service. Proper mechanical design assures that components
as well as housings will be available at a relatively inexpensive cost and with reasonably short delivery. What
better source of supply than BUD Radio Inc. with 1500 stock
items in our catalog?

Want more information?

Use post card on

,.8UP
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DEPT. L

last page.
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PROPERTY AND APPLICATION DATA ON THESE
VERSATILE ENGINEERING MATERIALS: "ZYTEL,"

"ALATHON," "TEFLON," "LUCITE."

NO.

11

1954
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Miniature Wire Insulated with Du Pont TEFLON"
Speeds Soldering Operations, Saves Equipment Space
Abrasion -resistant "Zytel"
nylon resin used for five
key parts in dictating machine
Five key parts, molded of Du Pont
"Zytel"* nylon resin, provide improved
performance, simplified assembly, and
lower production costs in one modern
dictating machine.
"Zytel" used as play-back and microphone lock lever gives superior abrasion -

Parts of "Zytel" nylon resin in modern dictating machine. Play-back lever (1), microlock lever (2), microphone hook lever
(3), recorder coil bobbin (4) and microphone
switch lever (5) all utilize one or more of the
useful properties of Du Pont "Zytel".
phone

resistance to these moving parts. These
parts of "Zytel" operate without lubrication and give long service life.

Dielectric Properties
The lightweight but tough recorder coil
bobbin of "Zytel" nylon resin has good
insulating properties. Because terminal
fittings can be riveted directly to this
coil, assembly time has been reduced.
The microphone hook lever features
"Zytel" molded directly on metal to
simplify assembly. The temperature
resistance and compression strength of
Du Pont "Zytel" are useful properties
for the microphone switch lever.

A Material with Many

Properties
These five parts are mass-produced to
close tolerances by economical injection molding. They illustrate why versatile
"Zytel" nylon resin is used for many
specialized parts having different property requirements.
"Z vier is the new trade-rnark for Du

Poni nylon resin.

"T e fl on provi'd es exce Ilen t therma
stability and dielectric properties

1

Du Pont "Teflon" tetrafluoroethylene resin has exceptional insulating properties for
miniaturized electrical equipment. Where terminals are small and closely fitted,
soldering hook-up wires is usually a difficult operation. However, hook-up wires
made by the Tensolite Insulated Wire Co., Inc., Tarrytown, N.Y., are coated with

This Inverter Control Assembly, which regulates output of DC to 400 -cycle AC converters, used in
aircraft, contains miniature Tensolite wire coated with Du Pont "Teflon". The equipment, which
utilizes two Regohm Circuit Controllers, was developed by Electric Regulator Corp., Norwalk, Connecticut. It easily withstands ambient temperatures encountered-from -70°C. to 85°C.-and operates
efficiently at high altitudes, the manufacturer states.

Flashlight case molded of
Du Pont ALATHON®
The simple flashlight case is an interesting new application of Du Pont
"Alathon" polyethylene resin. The
battery section, end cap, and lens retaining ring are all molded of "Alathon",
which gives the flashlight improved
dielectric properties, extra strength, resiliency and corrosion -resistance.
Because Du Pont "Alathon" has outstanding dielectric properties, the contact points leading to the flashlight
switch don't have to be insulated. Short
circuits are avoided, which may appreciably lengthen battery life. And"Alathon"
is warm to the touch even in coldest
weather.
"Alathon" combines lightness with
resiliency. If the flashlight is accidentally
dropped, there's no danger that the
threaded connection or case will shatter
or dent. Resilient "Alathon" cushions
(Continued, column 1 back side)
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heat-resistant "Teflon" so that operators
can work more quickly with soldering
irons. Heat won't burn or melt the insulation of "Teflon" to cause loss of time
and equipment. The insulation is uniform, and space -saving.

Saves Space
Insulation of "Teflon" also saves space
in miniaturized equipment. It occupies
about one third the space of other types
of insulation for hook-up wire. In addition to space -saving advantage, wire
coated with "Teflon" has exceptional
stability.

Excellent Dielectric Properties
"Teflon" tetrafluoroethylene resin has
excellent dielectric properties. The dielectric strength is high, and losses are

very low. Volume resistivity is unaffected by moisture. These dielectric properties are especially important
when wires and terminals are
in close proximity.
(Continued, column 1 back side)
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Miniature Wire (Continued)
Many Electrical Applications
for "Teflon"
Du Pont "Teflon" has many applications in the electrical field-coaxial

spacers and connectors, high frequency
tube sockets, bases for subassemblies
and stand-off insulators. For further
information on the thermal, electrical,
and mechanical properties of this unique
Du Pont engineering material, mail the
coupon below.

Flashlight Cases (Continued)
blows, minimizing damage to the bulb
filament. The manufacturer, Gits Molding Corp., Chicago, Ill., thoroughly
tested the case made of "Alathon" and
guarantees it "unbreakable", if not wilfully abused.
This engineering material offers other
advantages. It resists corrosion. The
end cap and barrel of "Alathon" form
a virtually waterproof seal.

Investigate Du Pont engineering
materials in your product
development programs
One of the family of these versatile
engineering materials is often a key factor in product improvement or new
product design.
The wide range of properties available with "Alathon"* polyethylene
resin, "Lucite"* acrylic resin, "Teflon"*
tetrafluoroethylene resin, and "Zytel" * *
nylon resin are helping solve industrial
design problems.

Construction well along on
$3,000,000 Polychemicals
laboratory in Wilmington
Du Pont is building a $3,000,000 Sales
Service Laboratory in Wilmington,
Delaware, to expand the present facilities of its Polychemicals Department.
This new laboratory is to provide sales
and engineering services to customers
in the plastics and other industries.
The laboratory will have the most
modern equipment available for developing technical data on the use and
processing of Polychemicals Department products. Its facilities for providing technical services, especially in the
field of plastic engineering materials
such as "Alathon" polyethylene resin,

"Teflon" tetrafluoroethylene resin,

"Lucite" acrylic resin, and Du Pont
"Zytel" nylon resin, will be several times
those of the present laboratory in
Arlington, New Jersey.
Parts of the new laboratory will be
equipped especially for study courses on
the utilization of new plastic engineering
materials. Space for exhibits of these
materials and products made from them
is to be provided in a two-story reception area.
Large portions of the laboratory will
be equipped for demonstrating new processing methods and for testing. Total
floor space: 62,000 square feet.
Preliminary work on the site is now
under way and construction is expected
to be completed late in 1954.

INFORMATION?
Clip the coupon for additional data on
properties and applications of these
Du Pont engineering materials.
NEED MORE

E. I. DU PONT DE NEMOURS & CO. (INC.)
Polychemicals Department,
Room 2210, Du Pont Building, Wilmington 98, Delaware

Please send me more information on the Du Pont engineering materials checked:
"Zytel";
"Lucite". I am interested in evaluating
"Alathon"; E "Teflon";
these materials for:

NAME

POSITION

COMPANY
STREET
CITY

STATE

TYPE OF BUSINESS
*"Alathon", "Lucite", "Teflon" are registered trade -marks of E. I. du Pont de Nemours & Co. (Inc.)
**"Zytel" is the new trade-mark for Du Pont nylon resin.

www.americanradiohistory.com

POINTERS ON
PROCESSING

Forming by
Extrusion

Du Pont "Zytel" nylon resin, "Teflon",
"Alathon" and "Lucite" all can be
formed by extrusion techniques. Basically, screw extrusion consists of placing
the granulated material in a hopper
where it is moved down and forward

D

...r..

.. iw

Components of typical screw extruder which

might be used to extrude "Zytel" nylon resin.

along a one-piece heating barrel by
means of a rotating screw. The screw

then forces the softened material

through a die, forming it into shapes
such as tubing, rod, bars, and other
shapes. This operation varies in a minor
degree with the material being processed. Screw extrusion is applicable to
"Alathon", "Lucite" and "Zytel".
A typical extrusion machine for"Zytel"
nylon resin has these features: (see cut)
1. electrically heated barrel
2. metering type screw
3. screen and breaker plate

Extrusion of "Teflon" is best carried out by the ram extrusion method. A
reciprocating ram in a cylinder compacts
successive charges of "Teflon". The
powder is introduced through a hopper
at the back position of the ram. Preforming takes place at a cold section of
the cylinder and the compacting material moves through the heated section of
the cylinder where it is sintered.
Extrusion has certain economic advantages where continuous lengths of
material are desired. For example, a
coating of "Zytel" nylon resin used as
a primary insulation on small wire can be
applied at speeds up to 1600 feet per
minute with suitable take-off equipment.

"PIG -TAILORING
.

.

.

.

a

if

revolutionary new mechanical process for higher

production at lower costs. Fastest PREPARATION and ASSEMBLY

of Resistors,
components

Capacitors,

for

TERMINAL

Diodes

all other axial lead

and

BOARDS,

PRINTED

CIRCUITS

and

MINIATURIZED ASSEMBLIES.

-

"SPIN -PIN"
Accurately Measures, Cuts, Bends,
Ejects and Assembles both leads simultaneously to individual lengths and
shapes
3 minute set-up
No accessories
Foot operated
hour
training time.
PIG -TAILORING provides:
PIG -TAILORING eliminates:
The "PIG -TAILOR" plus

-

1.

2.

3.
4.
5.

6.
7.
8.

9.
10.

-

Uniform component position.
Uniform marking exposure.
Miniaturization spacing control.
"S" leads for terminals.
"U" leads for printed circuits.
Individual cut and bend lengths.
Better time/rate analysis.
Closer cost control.
Invaluable labor saving.
Immediate cost recovery.

PATENT

-

-

1

Diagonal cutters!
Long -nose pliers!
Operator judgment!
9O% operator training time!
Broken components!
Broken leads!
Short circuits from clippings!
65% chassis handling!
Excessive lead tautness!
Haphazard assembly methods!

1.

2.

3.
4.
5.
6.
7.
8.
9.
10.

Write for illustrated, descriptive text on "PIG -TAILORING" to Dept. MD

PENDING

BRUNO -NEW YORK INDUSTRIES CORPORATION
DESIGNERS
4 6 0
WEST
ELECTRON ICS

-

A

ND

MANUFACTURERS OF ELECTRONIC EQUIPMENT
NEW YORK 1, N. Y.

34th STREET

October, 1954

Want more information?

Use post card on

last page.
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New Brush
Direct Writing

Oscillographs
Same signal recorded at
chart speed of 250 mm.
per second for optimum

resolution.

Typical signal recorded
at chart speed of 10 mm.
per second.

WIDEST RANGE OF
RECORDING CHART

SPEEDS AVAILABLE
From 10" per day to 10" per second
ITH THE NEW BRUSH 4- and 6 -channel oscil-

I!.l

LII'i

hlÍ
1

BRUSH ELECTRONICS COMPANY, Dept.

K -10-B

3405 Perkins Avenue, Cleveland 14, Ohio

Gentlemen:
Please send bulletin on new oscillographs.
Cl Please have your representative call.

lographs you have a choice of up to 16 chart
speeds-from 10 mm. per hour to 250 mm. per
second. This permits excellent resolution of a
great variety of signals-with economy in chart
paper. From the various speeds available, you
select the slowest speed that will give desired
resolution of recorded signal.
The chart drive is electrically controlled; thus
speeds can be changed instantaneously, from either
local or remote locations. The high accuracy of
the chart drive system provides a linear time base
for all recordings at all speeds. With ink writing,
the trace is uniform regardless of type of signal
or chart speed. Electric writing is also available
for unusual operating conditions.
Get all the facts-send the coupon today, or call
your nearby Brush representative. Brush Electronics Company, Cleveland 14, Ohio. In Canada:
A. C. Wickman, Ltd., Toronto.

Name
Position

INDUSTRIAL AND RESEARCH INSTRUMENTS
ACOUSTIC DEVICES
PIEZO-ELECTRIC MATERIALS
MAGNETIC RECORDING EQUIPMENT
ULTRASONIC EQUIPMENT

Address
City

COMPANY
formerly

BRUSH ELECTRONICS

Company

11(11101111

State

L
42

The Brunk Development Co.
Brash Electronic. Company
6 an &Aerating naif of
Cleve& Co.A.rati.N.

Want more information?

Use post card on

last page.
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Really

IleReliable
SEMI -CONDUCTOR PRODUCTS

for all your rectifier,
diode and transistor needs

0

.I .
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sizonn
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mina 1111e6
11111111 111

116

I.

1111

111111 11111
Outstanding performance
Uniformly dependable
Long life

Rigid quality control

Constantly improved

conducts continuing laboratory research to maintain highest standards for existing types of selenium rectifiers, silicon and germanium diodes and transistors-and to develop new units, including those to meet special needs where necessary.
As rapidly as possible we publish bulletins on our products and they are always available upon request. Sometimes, though, we find the printing presses simply cannot keep
up with our progress ... So, for the best and most up-to-date facts about RADIO RECEPTOR
semi -conductor products we suggest you submit your specifications. Our engineers will
gladly make recommendations incorporating the very latest information at their command. Just address Section E-3.
RADIO RECEPTOR CO.

e(e
ELECTRON ICS

-

IN

RADIO &

ELECTRONICS
SINCE
I

October, 1954

1922

Semi -Conductor Division
RADIO RECEPTOR COMPANY, INC.
SALES DEPARTMENT: 251 WEST 19TH STREET, NEW YORK 11, N. Y.

Telephone: WAtkins 4-3633, Factories in Brooklyn, N. Y.
Want more information?

Use post card on

last page.
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CENTURIES OF MISSILE

at

These are our key people

...

production supervisors and field

integrated team of engineers,

Navy missiles, with competence born of that experience. Backing up

representatives who have made

these key people are more than 2,000 skilled workers, experienced

an

significant contributions to Uncle Sam's growing missile might.

in meeting today's exacting missile requirements.

Since 1946 when Bendix-Pacific began its activity in the guided
missile equipment field, more than 500 man-years of experience has

Bendix-Pacific offers a strong, seasoned combination of engineering
a proven source for
experience and manufacturing know-how
complete missile electronic and hydraulic systems as well as for

been accumulated by these people. They

will produce many of the

hydraulic and electronic systems for tomorrow's Air Force, Army and

...

components. Inquiries will be treated in complete confidence.

Bendix Aviatiot Corporation
600 Sherman Way, North Hollywood, California

PACIFIC DIVISION
11
44

Bence-

Want more information?

Use post card on

1701

"K"

last page.
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Washington Office:
W., Washington 6, D. C.

St. N.

October, 1954

Dayton Office:
1444 Cory Dr., Dayton 6

-

ELECTRON ICS

EQUIPMENT EXPERIENCE

-Pacific

East Coast Offices

Export Division: Bendix International

475 5th Ave., N.Y. 17

ELECTRONICS

205

-

E.

42nd St., N.Y. 17

October, 1954

Canadian Distributors:
Aviation Electric, Ltd., Montreal 9

Want more information?

Use post card on

www.americanradiohistory.com
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Ktnvon
TRANSFORMERS
Engineered and Built to Meet the Most Rigid

HERMETICALLY SEALED

OIL- FILLED

Military and Civilian Requirements
Kenyon's engineering staff and production department have
had more than fifteen years' experience in designing and
building units which exactly meet the most rigid and unusual
specifications. Your inquiries are invited.

Miniature-Molded-Cased-Hermetically Sealed Oil-FilledA-Line-T-Line-Toroids-The Kenyon Twins, M -Line to meet
all Mil -T-27 Requirements; C -Line for all commercial requirements.

KENYON TRANSFORMER CO., INC.
840 Barry Street, New York 59

7\

K
KENYON TWINS

tall
MILITARY

46

Want more information?

Use

post card on last page.
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Phase Angle at 6.3v, 60 cycles is 21° ± 5°, at 30 cycles is
nominally 20°, at 100 cycles 26°.
Contacts are SPDT, break -before -make, and are rated up to
100 volts maximum,

Dwell Time

I

ma maximum.

approx. 170°. The nominal value of dwell time
changes only slightly from 30 cycles to 100 cycles.
Coil demand at 6.3 volts, 60 cycles, is approximately 37 milliamperes, coil resistance approximately 165 ohms D.C.
Noise with all 3 contacts at one megohm impedance, and with
wide band amplifiers, will have an effective value of 50 microvolts or less. The offset of narrow band amplifiers will be very
much less. The specification of noise requires careful definition, users should refer to the detail specifications and bulletin 103.
Temperature may be any value from -65°C to 85°C.
The nominal phase angle will vary from about 17 degrees
at -65°C to 25 degrees at 85°C.
Vibration from 10 to 55 cycles will not damage the chopper up to as high as 30 G. At these higher G values there
will be some modulation of the phase angle.
Frequency of operation may be any value from 25 to
110 cycles, to maintain full performance, balance, etc.
Humidify may be any value, except of course for
external condensation on the header.
Shock values as high as 50G will not damage the
chopper.
Altitude may be any value, as the unit is hermetically sealed.
is

AIRPAX

_
DESIGNERS

PRODUCTS

MIDDLE RIVER
ELECTRONICS

-

October, 1954

-

COMPANY

Want more information?
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PERFECT
(2

[Y

//

7p,

é

MA.
N

i

TlMì
YOIK-

UNDER

ERN ELIç,

TYPE

2003
FREQUENCY

STANDARD
The Type 2003 contains, in

addition to the tuning fork,
all circuit components which
are selected or

-

critical.-The

tube and remaining compo-

-

three resistors and two
capacitors
are external
and can be laid out and integrated with your equipment.
nents

.01

--

TUNING FORK STANDARD, hermetically sealed.
inches long. 11/2 inches diameter.
41/2
SIZE
tube, 3 resistors,
capacitors.
Choice of 12AT7, 6201, 5751, 6BF7,
TUBE
6BG7 or 6021.
to 5
POWER REQUIRED, 75 to 300 V at
m.a.
6.3 V at 300 or 350 m.a.
AVAILABLE
in 400 or 500 cycles
ACCURACY guaranteed to .002%,
15' to 35- C.
SIMPLE EXTERNAL CIRCUIT,
2

Also

TYPE
2007
"---1-

1

1

Write for descriptive literature,
specifying Type 2003.

Manufacturer of high precision
frequency and timing instruments
controlled by tuning fork oscillators.

x 11/2")

COMPLETELY SELF-CONTAINED

INCLUDING VACUUM TUBE

Time
Products,
American
lac.
580
Fifth Avenue

OPERATING UNDER

48

New York 36, N. Y,

PATENTS

OF

THE

WESTERN

ELECTRIC

Want more information? Use post card on last page.
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General Ceramics
complete services...

offering

ENGINEERING -DESIGNING -PRODUCTION

basic components...

on these

ELECTRICAL INSULATORS
FERRAMIC® CORES
SOLDERSEAL TERMINALS

GENERAL
CERAMICS CORPORATION

ELECTRICAL INSULATORS

1.

STEATITE

- For

low power loss at high

frequency. High dielectric strength

through wide temperature range. Low
thermal expansion.
PORCELAINS-An economical high voltage material of great hardness. Low
thermal expansion. Wet or dry process.
ALUMINA-Characterized by great
hardness and chip resistance. Will withstand very high temmeratures.
ZIRCON Has low loss properties that
vary inversely with frequency. An excel-

-

lent high frequency material having
good thermal shock resistance,

General Ceramics Ferramic Cores are
available in standard toroid, cup core
and TV components. Standardization simplifies design problems, speeds delivery
and lowers costs. The types illustrated
are supplied in many grades of Ferramics for specific applications.

3. SOLDERSEAL TERMINALS
Featuring high mechanical strength, resistance to thermal shock and permanent
hermetic sealing. Installation is easy and
fast. Terminals are made of glazed Alumina Ceramic with lugs and eyelets hot
tinned brass. Metallized areas are silver
fired on ceramic, copper electroplated
and tin fused for soft soldering.

Makers of STEATITE,

ALUMINA, ZIRCON,
PORCELAIN, SOLDERSEAL
TERMINALS, CHEMICAL
STONEWARE, FERRAMIC
MAGNETIC CORES

For complete information on standard components, and recommendations on specific applications, call or write today; there is no obligation.

CERAMICS CORPORATION
65100
Telephone VAlley

GENERAL OFFICES and PLANT: KEASBEY, NEW JERSEY
ELECTRONICS

-

October, 1954

Want more information?

Use post card on
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These successful uses

of

PHELPS 0006E BONDEZ

.. .

magnet wire

UNLI M ITED NEW
COILS
TRANSFORMERS

Random -wound, Layer or Paper -section for

potentiometers, telephones, brakes and clutches,
clocks and timers, hearing aids, instruments, speakers,
relays, television, radio and other applications.
Paper -section, Random -wound, Oil -filled, Aircooled and High Voltage for distribution, current,

X-ray, television, radio and other applications.

MOTORS

Windings for shaded pole, series fields, instruments,
induction and others.

Agyathe °sae
50

Want more information?

itonexäteeigetietz
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FLY -BACK COIL

TV YOKE COIL

PANCAKE COIL

APPLICATION ev
c

3

Redesigning? BONDEZE may provide one answer
to your overall cost reduction program!
BONDEZE is Phelps Dodge magnet wire
with a special thermo-plastic film applied
over the insulation. It offers a quick, economical means of bonding wires together,
turn to turn, through single application of
heat or solvents.
*BONDEZE

is

a Phelps

BONDEZE offers unusual opportunities
for redesign of windings and in many cases
influences finished product design with
overall savings to the user.
Any time magnet wire is your problem, consult
Phelps Dodge for the quickest, easiest answer.

Dodge Trademark

PHELPS DIIBIIECIIPPER i/JllL7S
CORPORATION

INCA MANUFACTURING DIVISION
FORT WAYNE,.:JRDIANA
ELECTRON ICS

-

October, 1954

Want more information? Use post card on last page.
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skill of theirs is reflected in improved heating and
quenching techniques
in specially developed
deoxidizing anneals ... in e) pert and precise control of every technical proce is of the entire manufacturing cycle. Sometimes, i tdeed. there are as
many as 127 distinct operat_ons between melting
crucible and the finished wire strip, or rod.

...

There are several excellent nickel -chrome
combinations on the market. But there is only one
Nichrome*.
What is it that makes this alloy the universal
standard by which engineers judge the properties
of heat and corrosion resistance? There is always
at least one extra ingredient added to the nickel
and chrome. That is ... the supreme mastery of the
Driver -Harris specialists, gained in their 55 years
of melting and drawing experience. This hard-won

In recognition of its unique properties, the
United States Patent Office in August, 1908,
granted solely and exclusive_y to us :he trademark
NICHROME. There is only one Nichrome, and it
is produced by Driver -Harris.

Driver -Harris Company
HARRISON, NEW JERSEY
BRANCHES: Chicago, Detroit, Cleve and, Louisville.
Los Angeles, San Fran:isco
In

Canada:

The B. GREENING WIRE COMPANY, Ltd.,

Hamilton, Ontario.
MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD
*T. M. Reg. U. S. Pat. Off.
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gPeeild

iss

Shall

TYPE BC -30

(2 -watt)

TYPE BC -25
(1

STABLE-Typical

average change

after 1000 hours load life test 0.20/0

ACCURATE-Within

1, 2,

5% or

all standard types.

L 0W

T.C.-200
T.C.

p.p.m. per °C
above 20K.

100 p.p.m. per °C below 20K.

RUGGED_ Epoxy

resin coating re-

mains elastic, cannot crack or chip.

Shallcross Borohm resistors are unusually stable, a:curate, and long-lived as a result of Shallcross' basic research on carbon films and manufacturing processes.
Complete control of the quality and distribution of the
boro -carbon film on specially formulated ceramic rods
assures minimum film variation within each unit, as
well as from unit to unit.
Automatic machine handling of resistors throughout
the carbon deposition process prevents contamination.
Rigid automatic control of rod and gas temperatures
during deposition eliminates soot formation in the carbon film. Resistance for a given size rod is therefore
both predictable and reproducible.
Borohm resistors have negligible voltage coefficient,
consistent temperature coefficient, and stability proven
by temperature cycling, moisture resistance, and load life
tests.
For detailed information as to sizes, styles, ratings,
and performance test data results write for the rew
Shallcross Engineering Bulletin L-33.

1929-Our 25th year-1954

SHALLCROSS MANUFACTURING COMPANY
Representatives in principal U.

S.

-watt)

cities, Toronto, Canada, and Vancouver,

B. C.
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522 PUSEY AVE.
COLLINGDALE, PENNA.

SPECIFY

_. MAGNETIC SHIELDS
SPECIFY

HERE'S WHY

..

.

...

Shielding is a vital element in circuit design, and the Magnetics, Inc. "Performance -Guarantee" on your shields is
your assurance that they have been designed and manufactured to meet your performance specifications. You then
know,whether your shields have been made from Mumetal,
A.E.M. 1750, or from any other commercially available
magnetic or non-magnetic material selected to meet your
needs, they will make money for you on the assembly line
by eliminating waste.
You also know that these Performance -Guaranteed Magnetic Shields cost no more-indeed, despite the fact that you
have a guarantee of performance, they are sold at prices
standard in the industry. Let our Engineering Department
design your shields and production engineer to your cost
requirements ... one more important Magnetics, Inc. service to our customers.

How Do You Like Your Shields?

...

Painted, lacquered ... or unfinished? Painted ... to match
any equipment shade you select? From any commercially
available material to meet your performance and cost
needs? That's exactly how they're furnished by Magnetics,
Inc.... to meet your specifications.
WANT THE COMPLETE STORY?
rite us . . . on your company
letterhead . . . we'll be delighted
to answer your questions. No obligation, of course....

mRcnEricS inc.
DEPT. E-14 BUTLER,

54

Want more information?

Use post card on

last page.

www.americanradiohistory.com

PENNSYL'ANIA

October, 1954

-

ELECTRONICS

HERE'S

WHY...

The Magnetic,, Inc."Pcrformance-Guarantee" on molybdenum perrttalloy Powder Cores is a revolutionary concept in the communications and electronics industries,
and opens the way to substantial savings in your production and assembly operations. The guarantee of performance h your .specifications is your assurance that
these Powder Cores are standarized to meet your circuit

requirements.
These Performance-Guaranteed Powder Cores cost no
more-inde_d, despite the fact that you have a guarantee
of performance, they are sold at prices standard in the
industry. Y_xt can't afford not to investigate Magnetics,
Inc. molybdenum permalloy Powder Cores.
Keep in Mind These Aduantages of Powder Cores
1.

Low hysteresis and eddy current losses;

2.

High electrical resistivity;

...

3. Constant permeability over widely varying flux

densities;
4. Magnetic stability with dc magnetization.

/'ANT IdE

COMPLETE STORY?

_igation, of

course....

..

.

Write ue ... on your company letterhead ... we'll be delighted to
send yoi literature, delighted to answer specific questions. No ob-

111111711mAB/)ET/CS inc.

`Manufachred under a license agreement with Western Electric Co.

ELECTRONICS

-

DEPT. E-13

October

1954

Wont more information? Use post card on last page.
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KEPCO
VOLTAGE REGULATED

POWER SUPPLIES
6.3 V.1

REGUCURRENT

CATION

RIPPLE

0.1500

0-200 Ma.

0.5%

20 Mv.

0-1200

0-20 Ma.

0.1%

10 Mv.

0-1000

0-500 Ma.

0.5%

20 Mv.

200-1000

0-500 Ma.

0.5%

20 Mv.

0-1000

0-50 Ma.

0.1%

10 Mv.

0-600

0-3 Amp.

0.5%

10 Mv.

1020
780

0-600

0-2.25 Amp.

0.5%

10 Mv.

770

0-600

0-1.5 Amp.

0.5%

10 Mv.

0-600

0-750 Ma.

0.5%

10 Mv.

760
750

0-600

0-300 Ma.

0.5%

10 Mv.

0-150 Bias

0-5 Ma.

VOLTS

0-600
#1

e2

0-600
0-600

0-600
0-150 Bias
#1

#2
VOLTS

CURRENT

REGULATION

RIPPLE

750

0-600

0-750 Ma.

0.5%

10 Mv.

760

0-600

0.5%

10 Mv.

770

0-600

0-600

0.5%
0.5%

10 Mv.

780

0-1.5 Amp.
0-2.25 Amp.
0-3 Amp.

10 Mv.

0-300 Ma.

0.5%

0-200 Ma.
0-200 Ma.

0.5%
0.5%

0-200 Ma.

0.5%

0-5 Ma.

200-500
200-500

200-500
MODEL

5

0-200 Ma.
0-200 Ma.

0.5%
0.5%

0-200 Ma.

0.5%

0-400

0-150 Ma.

0-400
0-150 Bias

0-150 Ma.

0.5%
0.5%

0-400
0-150

0-150 Ma.

0-5 Ma.

0.5%

0-5 Ma.

AC. CT.

MODEL

1520
10 Amp.

1220
1350

1250
10 Amp.

10 Amp.

615

Mo.

10 Mo.

10 Amp.

5

Mv.

10 Amp.

5

Mv.

10 Amp.

5

Mv.

10 Amp.

5

Mv.

5

Mo.

6

Amp.

5

Mo.

6

Amp.

6

Amp.

5

Mo.

5

Mv.

10 Amp.

5

Mo.

10 Amp.

5

Mv.

5

Mv.

5

Mv.

10 Amp.

500R

800
815

510
245

2400
400

0-400

0-150 Ma.

0.5%

5

Mv.

10 Amp.

141

KEPCO Voltage Regulated Power Supplies are

100-400

0-150 Ma.

0.01%

1

Mv.

10 Amp.

2000

conservatively rated. The regulation specified for
each unit is available under all line and load
conditions within the range of the instrument.

0-350

0.3 Amp.

0.5%

10 Mv.

730

0-350

0-2.25 Amp.

0.5%

10 Mv.

0-350

0-1.5 Amp.

0.5%

10 Mv.

0-350

0-750 Ma.

0.5%

10 Mv.

720
710
700

100-325
0-150 Bias

0-150 Ma.
0-5 Ma.

0.5%

tions from minimum to maximum current.

0-300
0-150 Bias

0-150 Ma.

0.5%

0-5 Ma.

*REGULATION FOR BIAS SUPPLIES: 10 milli-

0-150

0-50 Ma.

0.5%

volts for line 105-125 volts. 1/2% for load at 150

3-30

0-30 Amp.

0.5%

0.1%

1-13

0-10 Amp.

0.5%

10 Mv.

DC POWER

SUPPLY SPECIFICATIONS

REGULATION: As shown in table for both line
fluctuations from 105-125 volts and load varia-

volts.

5

Mv.

5

Mv.

5

Mv.

5

Mv.

5

Mv.

10 Amp.

5

Amp.

131

315
150
3030
3200

tAll AC Voltages are unregulated.
MANUFACTURERS OF ELECTRONIC EQUIPMENT

RESEARCH

WORKMANSHIP

DEVELOPMENT

Workmanship

is

of a quality with the highest existing production standards

and best instrument electronic practices consistent with the intended use of
the item as a continuous duty voltage regulated power supply. Oil filled

LABORATORIES
131-38 SANFORD AVENUE

56

FLUSHING 55, N. Y.

INDEPENDENCE

paper condensers and resistor -board construction are included in the design.
1-7000

Want more information?

FOR NEW POWER SUPPLY CATALOG
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ELECTRON ICS
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r

FOR ELECTRICAL

u .e7 d i*one
AND ELECTRONIC ENGINEERS
TRIFLUORO

Published by TECHNICAL SERVICE, Chemical Manufacturing Division, The M. W. KELLOGG Company

OCT.-NOV. 1954
ETHYLENE
POLYMERS

Hermetic -Seal, Shock-Resistant Tube

Sockets of KeI-F Polymer Cut Heat,
Moisture "Fade-Outs"at High Altitudes
KEL-F polymer plastic, molded
into a special metal base permitting
complete enclosure of an electronic
tube, provides this premium socket
with a hermetic seal that defies
heavy shock loads, extreme thermal
cycling and aging. Tube "fadeouts", due to moisture condensation and collection, are eliminated,
tube altitude "ceilings" have been
raised significantly.
Positive electrical insulation is
maintained under all thermal and
moisture service conditions because
of the high dielectric strength and
low RF loss characteristics of
KEL-F polymer.
The high impact and compressive
strength of KEL-F polymer helps
the socket withstand shock loads
up to 100 G's without cracking or
chipping of vital insulation.
The Elco Corporation, Philadelphia, Pa., injection -molds the complex socket from KEL-F polymer
Grade 300. A metal tube cover with
a silicone rubber gasket completes
the assembly.

MOLDING
POWDERS

FLUORO
CARBON

PLASTIC

DISPERSION
COATINGS

For farther information ask for
Application Report E-128

Electronic "Memory" Drum Insulated

with Kel-F to Eliminate Carbonization,
Wear Damage

... Extend

Two obstacles to efficient operation

-carbonization shorting and insulation "wiping" onto vital contacts-are

eliminated through the use of KEL-F
plastic as insulation in this special
commutator.
High dielectric strength and heat
resistance assure positive insulation
under all operating temperature and
humidity conditions, prevent formation of carbonization tracks between
îi. Registered

trade-mark Jor

1 br

11.

Ii

Kellogg Company's fluo ro.a rbon Polymers.
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TRIFLUORO
CHLÜRG
ETHYLENE
POLYMERS

Service Life

drum contact points. Zero \cater absorption cuts moisture "shorts", arcing.
W. S. Shamban & Company of
Culver City, Calif., transfer -molded
this new commutator of unplasticized
KEL-F polymer Grade 300 for use in a
special digital -type converter manufactured by Genisco, Inc., Los Angeles,
California.

For further information ask for
Application Report E-129
(SEE REVERSE SIDE)

KEL-F

OILS
WAXES
GREASES

CONTINUED FROM PRECEDING PAGE

Paper -Thin Insulator of KEL-F

Polymer Solves Space, Precision

"Specs" Problem in Microwave Cavity
Found to be the only high -frequency
dielectric capable of being machined
to close tolerances in this .009" thick
insulator, KEL-F plastic effectively
prevents pulse leaks between cavity
and probe. These units, producing hundreds of watts peak power output,
depend largely on the insulator for
their 0.0005% per °C temperature
coefficient.
The fluorocarbon's high dielectric
strength over a wide temperature range
and its dimensional stability assure
complete insulation in the limited space
provided. Zero water absorption of this
fluorocarbon guards the insulator
against any changes caused by moisture.
The precision insulator is machined
from KEL-F polymer rod and installed
in microwave oscillator assemblies by
C.G.S. Laboratories, Inc. of Stamford,
Conn. C.G.S. obtains its rod stock
from the Resistoflex Corporation,
Belleville, N. J. who extrude it from
unplasticized KEL-F polymer.
For further information aale for

Application Report E-127
de

oft
Leading miller.º, extrudera and fabricators specialize in the production of materials and parts made of "Kel-F" ... each
month this column will spotlight scierai
of these companies with their principal
services and products.

Booker & Wallestead, Inc.
Minneapolis, Minn.
Injection molding
Compression & transfer molding
(Specialize in short runs)
H

& R Industries
Nazareth, Pa.

TRIFLUORO
CHLORO
ETHYLENE
POLYMERS

Extrusion & injection molding
Machining & forming
Rod, tube, tape & strip
Resistor sleeving

Electronic Wave Products, Inc.
New York, N. Y.

Sealing of film
Forming
Container liners; gaskets

Reiss Manufacturing

Corporation
(Rway Synthetic Products Div.)
New York, N. Y.
Extrusion, compression & transfer
molding
Machining & forming
Rod, tube & sheet
Gaskets & diaphragms
Valve seats

OFF THE PRESS

Recent Significant KEL-F

Polymer Developments
Blending equipment is

..

.

KEL-F polgmer

M'a ire!!

produe l x, tnolderx
now coated with eatorx.

"baked -on" KEL-F polymer dispersions to eliminate wasteful sticking
of special plastics during processing.
Chemical inertness and non-stick
qualities of coating have cut maintenance and contamination.
Switch seals of

molded of fluorocarbon polymer to
provide a hermetic seal that will
withstand high altitudes and temperatures.

machined from KEL-F
polymer rod stock are used in a
special valve required in nuclear research. Non -porous, tough plastic
effectively keeps active Helium isotope from diffusing through the seat.
Low "cold flow" keeps seats smooth
and undamaged even after many
"high torque" closings.

egarding

any teen

Registered trade -mark for The M. W. Kellogg Company's fluorocarbon Polymers.
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ESIGN AND

on

PRODUCTION NEWS, ask for detailed
APPLICATION REPORTS, write

Technical Service
C1

1C

MANUFACTURING

Valve seats

for high -frequency components
are compression molded of fluorocarbon polymer for electrical insulation as well as maximum visibility
of contained parts. High impact
strength and resistance to aging
eliminates need for special protective
or reinforcing shields or guards.

and labri-

For,,

the plunger type are now

Corers

.. .

Re'rixe'd -- D[JYEItS GUIDE"

DIVISION

M.W. KELLOGG
O. Box 469, Jersey City 3, N. J.
or offices in Boston, Chicago, Dayton,
.

Los

Angeles and New York

PULLMAN

O¡le

tin,q ie Gomm,

iluifman

Admiral
Magnavox
J
GREAT NAMES IN

RELY ON

COMMUNICATIONS...
CRYSTALS

"

These

companies-and many others

in the

field-depend

in

leadership position

on Midland crystals for completely

their products.

reliable frequency control

in

THAT FACT IN ITSELF

testimonial enough to the kind

is

of performance Midland Quality Control has built into
millions of crystals for every communications use.

xtd
ectiy

KuttPue t (ault enAtat
Mutt

it luto to

,

C01uK.K

ue

íet.al, crt.

ki.#1 Átucuitret,

co>t4t,t

MANUFACTURING COMPANY, INC.
3105

WORLD'S

ELECTRON ICS

-

October, 1954

LARGEST

PRODUCER

Want mcrc information?

Fiberglas

Kansas

City,

Kansas

QUARTZ CRYSTALS
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Miniature TV Tri-color cathode gun
solves designer's dilemma
Sometime this year, a fortunate few thousand TViewers who
can pay the freight will relax at home and watch their
favorite stars cavort in color. Back of each screen is a
triumph of engineering magic-a tri -color cathode ray gun,
actually 3 cathodes-one for each primary color.
To bring color TV within pocketbook range of all of us,
the heart of future guns will be a miniaturized version of the
present disc cathode. The tubular nickel shank of this
new disc cathode has been shortened from .312" to .220"
and the outside diameter decreased from .121" to .090",
resulting in a number of improvements adding to the efficiency of the assembly.
Cathode surface area is reduced. Smaller and shorter heaters
used. Less power required (300-450 milliamps instead of the
600 required in older guns).
Lower heat radiation, due to less power, offers a constant
heat as well as a cooler continual operation.

A smaller shank and cap which will not dish -in offers better
transmission of electrons to the TV screen.
Smaller guns permit a more compactly assembled 3 -gun unit.
By moving guns closer together, the deflection of the electron
beams is more closely controlled.
Miniaturization of the guns means a smaller neck on the
finished TV tube. The 3 -barrel color tubes take little more
space than black and white types, and vital space is conserved
for set manufacturers.

The advantages of the present larger disc cathode for
monochrome guns-wide choice of material for cap and
shank; close "E" dimension control-are also incorporated
in the new design.
If you're interested in more information on materials used
in the new disc cathode, and details on Nickel and Nickel
Alloy Tubing, mail coupon today for a blueprint and Data
Memo 5 and 19. There's no obligation.

r
Superior Tube Company, 2500 Germantown Ave., Norristown, Pa.
Electronics Division.
Please send:
Blueprint
and Nickel Alloy Tubing.

Data Memo

5

and 19 on Superior Nickel

«.Severiór

'.0

Name
Company
Addreee
City

The big name in small tubing
Zone

State

All

analyses .010" to

Certain analyses
58
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Airporf1

1Traffic Cop"

General Electric developed this unique radar system to track,
position and control plane traffic with maximum safety.
It provides many advantages over conventional systems. The special shape
of the antenna radiates a beam 12,000 ft. vertically and from 30 to 60 miles
horizontally, providing control of all planes in proximity to the airport.
Within the pattern of this beam all aircraft are easily detected.
The Special Products Division of I -T -E was asked by General Electric to
undertake the production, design and fabrication of this antenna to rigid
tolerances. Although 10 feet wide and 12 feet high, the finished product
deflected only 1/4 inch in actual use when covered with ice and
subjected to a 90 knot wind.
This is another of the many ways in which I -T -E technology and
specialized fabricating background helps solve production problems
for industry. Special Products has an experience in a wide variety of fields.
Their engineers might have the solution to your problem.
Why not send for Publication SP-100 E-10 today,
It shows what has been done to help others.

RADAR ANTENNA SYSTEMS
design, development and fabrication

JET ENGINES
manufacture of major hot -end components

THERMODYNAMICS
design, development and fabrication of
equipment to operate on advanced theories

GUIDED MISSILES
advanced fabricating techniques

TITANIUM
proven welding, forging, forming, spinning
techniques with this hard -to -work metal

SPINNING
combining spinning and drawing to an almost
limitless variety of designs in c wide range

of metals

TECHNOLOGY
ABILITY
FACILITIES

SPECIAL PRODUCTS DIVISION
I

-T -E CIRCUIT

BREAKER COMPANY

601 East Erie Avenue

Philadelphia 34,

Pa.

Progress through Problem Solutions
ELECTRONICS

October, 1954

Want more information? Use post card
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interested in

zoo

send for 8 page Bulletin

7=4*mm

IN

goo

PERFORMANCE
WHEN BUILT BY

NOTHELFER

*HIGH
EFFICIENCY

8 page

NOTHELFER Transformers are superior because they are vacuum -pressure impregnated,
and all joints over 10 amperes are silver soldered. Bus leads of over 100 amperes are
silver-plated, conservative copper and steel.
Laminations, oriented and most silicon steels
are annealed in accurately controlled nitrogen

Bulletin gives

atmosphere electric furnaces.
We also manufacture air and iron core reactors, and saturable core reactors.

complete information.
Send for it!

From 10 VA to 300 KVA Dry -Type
only. Both open and encased. 1, 2,
and 3 Phase. 15 to 400 Cycles.

WINDING LABORATORIES
ESTABLISHED 1920

MEMBER

60

9

ALBEMARLE AVE. TRENTON, NEW JERSEY

Manufacturers of Electrical TransformersTesting Equipment
MEMBER
Want more information?

Use post card on

last page.
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Vac-tite Headers

win part of the race for you

with mechanical designs to solve
your problems.

Here are just a few Hermetic Vac -Tite*

seals that eliminate extra production

operations and save you money!
Unit Header with Studs. Attached-Saves.spate;

1.

shaped to fit enclosure or can; eliminates

extra welding and soldering operations.

2.

Weld Seals-Has the proper projections for
leak -tight welds.

3.

Lock -Ring

"Safety" Seal-Simple,

installing headers that

is

sure method for

not dependent on solder

alone for mechanical security; removable.

4. Threaded Bushing Seal-Firm mechanical connection
has maximum shock and

vibration resistance and

adaptability for positioning and adjustment.
S.

Taper Tab Headers & Terminals-Quick, solderless
connections adaptable to many applications.

6.

Termi:tal Strip-Pre-mounted terminals offer
advantages of a conductive surface for heat
dissipation, arc -resistance of glass, one piece assembly.

7.

Attached Bracket Seal-Supports entire assembly
on built-in structural member.

toa

for engineering assistance, data, prices

HERMETIC SEAL PRODUCTS CO.
31 South Sixth Street, Newark 7, New Jersey
is HERMETIE's exclusive vacuum proof
compression construction glass-to -metal seal.

*VAC-TITE

ELECTRON ICS

-

FIRST AND FOREMOST IN
October, 1954

Want more information?
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Miniature

Slip Rings

Brushes

and

by

Iron Fireman
New type slip ring and brush assemblies to meet the

precise requirements of modern control systems! Iron

Drawing of typical assembly.

Fireman has developed a new production technique
Send for informative catalog

which makes possible these improved features:
-pc

Low cost

* Extremely low static and dynamic friction
$r High dielectric strength between adjacent circuits
-)c Multiple circuits in unusually compact assemblies

e

Matched color coded leads

TYPICAL APPLICATIONS
TORQUERS
POTENTIOMETERS

RESOLVERS
COMPUTERS

This catalog contains completi data on
Iron Fireman miniature slip rings and
brushes. Write for your free copy today.

TELEMETERS
SYNCHROS

Custom made to your requirements
We will design and produce slip rings and brushes to

meet the exact requirements of your project.

Other Iron Fireman Electronic and aircraft components
Vertical Gyros
Fire & Heat Detectors

Special Motors
High Speed Relays

°Iron Fireman
2800
62

S.

E.

Sensitive Relays

Choppers

9TH AVENUE, PORTLAND 2, OREGON

DIVISION

Want more information?
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ENGINEER

ELECTRONICS

EVERY

HAS

DESIGNED

COILS

TO

UTILIZE

MOLDITE CORE "TMNRDS"
Consistently dependable, Moldite core
"Standards" are in demand wherever electronic
engineering requires the finest in precision manufactured cores with absolute uniformity
from first to last.
MOLDITE CORE "STANDARDS" OFFER.
HIGH QUALITY
ECONOMY
AVAILABILITY

INTERCHANGEABILI

UNIFORMITY

FLEXIBILITY

"The right Moldite core for the right coil;'
is a byword at National Moldite whose precision
production facilities have given the industry a
superlative core or coil form for every electronic
application.
Design with Moldite Core Standards in Mind.

ER

LINE OF MOLDITE ECONO

OLDED

YGI

COIliR1IS

cosRE

NOW

A

CORES
MOLDED
OLDED COIL FORMS
(iron and phenolic)
MAGNETIC IRON CORES
FILTER CORES
THREADED CORES
SLEEVE CORES
CUP CORES

e

CATALOG

eri,i.67,,myrue
NATIONAL

Send for our new Catalog #120
THE MOST COMPLETE LINE OF

COMPANY

CORES IN THE INDUSTRY!
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FORMS

FFRRIIES

MO
Robert
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Co.

614 Central Avenue

2750 W. North Ave.

East Orange, N. J.

Chicago 22, III.

Arnold Andrews
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1335 South Flower
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Buenos Aires
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1410 CHESTNUT AVE., HILLSIDE 5, N. J.
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COMMON CHARACTERISTICS OF ALL
20288 MOTOR GENERATOR UNITS

TYPE

Pinion Data
O.D. of Case

10T.96P. 20° P.A.
1.000 inch
2 37/64 inches
5 ounces
400 cycles

Overall Length
Weight
Frequency
No. of Poles (Motor)

6

No Load Speed (Min.)

6500 rpm
1.1 gram -cm,

Rotor Inertia

ELECTRICAL CHARACTERISTICS
OF TYPICAL TYPE

2028B MOTOR GENERATORS

TYPE NO.

20286

-

MOTOR

EXCITATION
FIXED

INPUT

CONTROL

PER
PHASE

STALL
TORQUE

GENERATOR

in high efficiency

High torque to inertia ratio to give

FIXED

INPUT

1000
rpm

0411110

26

26

2.3

0.4

25600

26

1.8

.51

0412120

26

26

4.0

0.6

38500

26

2.2

.68

0413120

26

26

1.8

0.3

19200

26

2.2

.68

0460600

115

115

4.0

0.6

38500

115

2.6

1.00

0470600

115

P -P

4.0

0.6

38500

115

2.6

1.00

volts

volts

watts

Oz -n

rad/sect

volts

watts

phase or single ended tube operation

impedance winding for direct

plate to plate operation available

High generator output voltage with

excellent signal to noise ratio

shift

in

generator

All metal parts corrosion resistant

Extremely wide operating temperature
range

of efficiency
in small servo motors
A new line of units has been added to the Kollsman "Special Purpose
Motors" family combining precision machining, advanced electrical
design and the latest in new materials. This new line consists of
Induction Motors and Induction Generators supplied separately or
combined in a single case one -inch in diameter. The new motors
have been designed to give the maximum torque per watt ratio
with the minimum rotor inertia. The generators have been designed
to give the maximum output voltage with the minimum residual
voltage and phase shift.
One of the principal features of the Kollsman "Special Purpose
Motors" is the interchangeability of parts which permits numerous
electrically different combinations of motor and generator windings
within the same case.
Another unusual feature of the new line is the integral gear head
unit. Contained within a single case is the gear train and motor; or
gear train, motor and generator. Gear ratios as high as 300:1 can
be supplied.

Other models of one inch O.D. units
TYPE NO.

kll s m a n
O

80-22 45th AVE., ELMHURST, NEW YORK

64

volts

Input per phase only 1.8 watts

Available for 115 volt -115 volt two

Zero degree phase

-

a new peak

fast response

High

PER

AT STALL

OUTSTANDING FEATURES OF
TYPE 2O28B MOTOR GENERATOR
New methods of manufacture result

OUTPUT

Theoretical EXCIAcceleration TATION

2103
2101
2131

DESCRIPTION

Induction Motor
Geared Induction Motor
Geared Motor Generator

Latest catalog and/or com-

plete specification drawings
will be sent upon request.

INSTRUMENT CORP.

GLENDALE, CALIFORNIA

Want more information?

SUBSIDIARY

OF

Use post card on

ec

td2/Ld

last page.
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ICROWAVE
NALComplete

coverage of

the range 950-10,800 mcs /sec.

ERATORS
with Polarad single dial operation

Four new Microwave Signal Generators covering the range 950-10,800 mcs/sec. All with
famous Polarad single dial operation. Each provides the maximum working range possible in
one compact signal generator. And, additional Polarad Signal Generators are available to cover 12.8 to 39.7 km c.
These features on all MSG units assure fast and simple operation: direct reading, single dial frequency control that tracks reflec-

...

...

...

tor voltages automatically
direct reading attenuator dial
conveniently placed controls, in logical sequence
high visibility
on the face of each instrument.
Polarad Signal Generators are built to the same high standards required for military equipment. They are practical for the factory
assembly line-engineered ventilation assures continuous and stab'e operation of all instrument functions. Components are readily
accessible for easy maintenance. And laboratory accuracy is guaranteed under the most rigorous operating conditions.
Write directly to Polarad or 'your nearest Polarad representative for details.

'xgi

*to.,

ibn+.

Li
L

Á
_

MSG -3

MSG -1
950-2400
MCS/sec.

Frequency Range

6950-10,800
MCS/sec.

4450-8000
MCS/sec.

2150-4600
MCS/sec.
(Frequency set by means of

a

single directly calibrated contro

)

±1%

±1%
.2 MW

Frequency Accuracy

±1%

±1%

Power Output

1MW

1MW

.2 MW

120 db

120 db

120 db

120 db

±2

±2

±2

±2

Attenuate( Range
Attenuate( Accuracy
Output Impedance

Input Power

db

db

db

db

50 ohms

50 ohms

115V±10%

115V±10%

115V±10%

60 cps

50-1000 cps

50-1000 cps

50 ohms

50 ohms

115V±10%
60 cps

Internal Pulse Modulation:
Pulse Width
Delay

0.5 to 10 microseconds
3 to 300 microseconds
40 to 4000 pulses per second
Internal or external, sine wave or pulse

Rate

Synchronization
Internal FM:

Linear sawtooth
40 to 4000 cps
Internai or external, sine wave or pulse

Type
Rate

Synchronization
Frequency Deviation

Eatera.l Pulse Modulation:
Polarity

±6

MCS

±6

MCS

MCS

Positive or Negative
40 to 4000 pulses per second
0.5 to 2500 microseconds
(For multiple pulses) 1 to 2500 microseconds

Rate
Pulse width

Pulse separation

Output Synchronizing Pulses:
Polarity

Positive, delayed & undelayed
40 to 4000 pps
Greater than 25 volts
Less than 1 microsecond

Rate

Voltage
Rise time

She

±2.5

±2.5 MCS

'Approx. weight

17" long

x 131/4"

high

x 151/2"

deep

I

60 lbs.

17" long

I

x

15" high

x 191/2"

deep

1100 lbs.

'Also available-MSG 4A: 6,960-11,500 MCS/sac.
"THE FINEST SIGNAL GENERATORS

OF THEIR

KIND"

ELECTRONICS CORPORATION

100 METROPOLITAN AVENUE,
BROOKLYN 11, NEW YORK

REPRESENTATIVES

Albuquerque

ELECTRONICS

-

Arnprlor, Canada

October, 1954

Atlanta

Boston

Chicago

Cleveland

Fort worth
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'..
ML -5575/100 compared with competitive high

vacuum rectifiers having conventional design

features and identical peak ratings.

Conditions: Bridgetype rectifier circuit.
Waveform: Square, where
= Forward Volts x Amperes
Anode Dissipation

2

Filament Volts, each tube: 20.

Anode Amps.

Anode Amps.

Compare

1.3
1.2
1.1

Machlett

1.0

0.9
0.8

High Vacuum
Rectifier Tubes
with any
other make

0.7
0.6
0.5
0.4
0.3
0.2

/f!el

1.3

111V11111.11.111 1.2
ML5575 100

operating at peak rated
current uses only /3 of
anode dissipation

MI.,.

1.1

rating.. 0.9

1

Competitive Rectifier
Boperating at 65% of peak
anode current uses entire
anode dissipation rating.

i2E1J,
IMO

C,1.,.
............
11/11111119.%/11111113111

1.0

0.8

0.7
0.6
0.5
0.4
0.3

0.2

0.1

0.1

o

o

1200 1600 2000 2400
400
800
Forward Voltage, Voltage Required to Draw Electrons to Anode

ML -5575/100 operates at 100% of current rating with 300% safety factor
for anode dissipation. Competitive high vacuum rectifier tube
operating at 65% of peak anode current is at limit of anode dissipation.

Machlett High Vacuum Rectifier Tubes give maximum
rectification efficiency and high working load capacity with no
increase in anode dissipation requirements, because .. .
unique Machlett catenary type filament, eliminating need for
electrostatic shielding, gives .. .

Highest Operating Efficiency
Coolest Running Anode
Highest Working Power Level
Highest Overload Capacity
Longest Life
For particle precipitation, chemical recovery, hold -off diode
application and general high voltage requirements, a broad
range of Machlett High Vacuum Rectifier Tubes are available.
Included among the higher power tubes are:
ML -102A
ML -5575/100
ML -5576/200
ML -199'

75 PKV, 0.75 max anode amps;
100 PKV, 1.00 max anode amps;
150 PKV, 2.00 max anode amps;
110 PKV, 10.00 max anode amps;

750
750
1000
1500

watts anode dissipation.
watts anode dissipation.
watts anode dissipation.
watts anode dissipation.

*Thoriated Tungsten Filament.
For complete data write to:

MACHLETT LABORATORIES, INC.
Springdale, Connecticut

eve2
66
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ELECTRONICS

HS-HERMETIC SEALED

MP-MOLDED PLASTIC
QL-VACUUM IMPREGNATED

Designs for ALL Requirements...
for Chassis Mount or Printed
Circuits

Write for Additicna' Information

fnunication
çcessaries
m po ny
Hickman Mil s, Missouri

434.1,05
3.5111144

Kansas City Phones:
IOC R«

./

A

-552

1

FREQUENCY

4-10-1.10
ELECTRONICS

-

October, 1954
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for increased reliability in

r

FREQUENCYSHIFTreception

specify NOR THERN RA DIO..

Long-time stability cycle per
megacycle
Variable to ANY frequency
part
from 2 to 4 me within
per million
1

1

In addition to accomplishing these new highs in stability with variability, the Type
173 Model
is so easy to operate that it can be handled by completely unskilled personnel: frequency is continuously displayed.
1

-------------.
......-.--

It is excellent as the basic control oscillator for diversity receivers, HF transmitters, and other communication devices, or as a laboratory standard. It also provides both a crystal -controlled BFO and a time base 100 kc crystal oscillator as a
secondary standard; stability of the latter is 1 part in 5 million. The power supply

for this model

is housed in a

separate panel.

Nf

FREQUENCY SHIFT
DIVERSITY CONVERTER

for use with either single -receiver frequency diversity systems or two -receiver
space diversity systems

provides solid copy of
The Type 174 Model
signals which are 14 db below white noise level-making it
the outstanding unit of today. By means of plug-in units, any reasonable
number of channels is available between the frequencies of 425 and 3315 cps for either frequency or space diversity operation. For standard FS operation, the plug-in networks provide
shift adjustments from 100 to 1000 cps shift. Normal Input Level: -40 to +10 VU (Zero VU
60 VU.
MW into 600 ohms). Satisfactory operation on fades to
1

-

-

1

RADIO DUtriL.r"LN
N0277=323
147
22nd ST., NEW YORK 11, NEW YORK

IT,

inc.

WEST

Pace -Setters in Quality Communication Equipment

Write
for
complete

information.
68

Frequency Shift Keyers
Master Oscillators
Diversity Receivers
Frequency Shift
Converters

Multi -Channel Tone
Systems
Tone Keyers

Demodulators
Monitors

Radio Multiplex
Systems
Tone Filters
Line Amplifiers

C.._._..-

Twinplex Equipment

Want more information? Use post card on last page.
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FOR LOW

LOW PRESSURES

Model KC -2
2.0 Cu. Ft./Min.
(57 Liters)
Model KC -15
15.2 Cu. Ft./Min.
(430 Liters)

Model KC -46
46.0 Cu. Ft./Min.
(1300 Liters)

Model KC-5
4.9 Cu. Ft./Min.
(140 Liters)

Kinney Compound Vacuum Pumps produce low absolute pressures of 0.2 micron

(McLeod) or better completely unassisted. They are quick starting, high pumping speed
units, designed to answer every requirement of the laboratory or pilot plant. All four
of these pumps can be effectively gas -ballasted for handling water -vapors.
Write us about your vacuum problems. Competent vacuum engineers in all our
district offices are ready to help you. Send coupon for details. Kinney Mfg. Division,
Boston 30, Massachusetts.

KINNEY MFG RDIVISION
NEW

3565

WASHINGTON

^s

¡_

ELECTRON ICS

-

October, 1954

YORK

THE

AIR
STREET

BOSTON

30

MASS.

O

Name

Company

Please send Bulletin V54 describing the complete

line of Kinney Vacuum Pumps.

Address

Our vacuum problem involves

City

Want more information?

Use post card on

last page.
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INTOFederal5

....BUILT

P r M MICROWAVE
... this unique

23 -year background
of world-wide microwave experience
and dependable performance!
PTM and Other Microwave Milestones

by IT&T System Companies:

PTM's unequalled record
in microwave pioneering
and progress assures you

-

-

iß

tiiicmirave

ßim1ited ema/ éeßt
No other radio relay system can match the breadth
of the experience built into Federal's Pulse -Time
Modulation Microwave
culmination of over
two decades of research, engineering, manufacturing and installation by associated companies of the
world-wide International Telephone and Telegraph
Corporation.
Here is the multi -channel system that is outstanding for its advanced design-featuring modern telephone techniques
streamlined circuitry
.
fewer tubes ... simplest, smallest RF equipment ...
highest RF output... easy, economical maintenance.
Here is the system that is engineered to do a complete communications job for pipelines, railroads,
utilities, telephone operating companies and many
others ... and do the job dependably!
Over 6,000 route-miles of Federal PTM Microwave have already been installed in the U. S.
Whatever your requirements, Federal is ready to
help you plan microwave links and networks of
any length or channel capacity
to deliver a
"turn -key" installation
all from one reliable
source of supply. For details, write Dept. H-413.

...

...

..

...

...

FIRST public demonstration or UH communication (across the English Char_ael, 1031).
FIRST commercial UHF link (Lynrpne, England
to St. Inglevert, France, 1933'.
FIRST multi -channel radiotelephone link (St -an raer, Scotland to Belfast, Nor :hern Ireland, 1936).
PIONEER laboratory develoxnent of pulse systems of modulation PTM pulse time modulation), PCM (pulse code), PALL (pulse amplitude),
and PWM (pulse width).
FIRST public demonstration of PTM multiplex
microwave point-to-point catnmuaication (New
York City, 1945).
FIRST public demonstration of PTM multiplex
microwave broadcasting (New York City, 1946).
FIRST commercial -type PTM microwave radiotelephone installation in: Easter Hemisphere
(the Netherlands, 1947); Wester Hemisphere
(Canada, 1948).
FIRST private -line microwar_ installation (Keystone Pipe Line Co., United states. 1949).
FIRST PTM microwave link for at aviation 2ommunication system (Mexico City Airport, 1949).
FIRST television across English Channel, using
portable microwave links (Calais -London, 1)50).
FIRST microwave television link _o carry simultaneous sound (United States, 195:).
FIRST long-distance intercity microwave television link in Eastern Hem sphere (ManchesterEdinburgh, 1952).
PIONEER development of " Microstrip"-a substitute for wave guide. Announ_ed tc. industry, 1953
(United States).
-1
-1

Federal PTM Microwave-First in "FIRSTS"

Federal Telephone and Radio ComparrgI
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
PTM ANDTRANSMISSION
WIRE
SALES
100 KINGSLAND
[INOfIANY ROAD, CLIFTON, N.J.
N. J.
In Canada:
Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q.
Export Distributors: International Standard Electric Corp., 67 Broad St., N. Y.

70
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MICROWAVE
MOVIES
16 mm. color prints on
"PTM" available without
charge. Write to Film
Distributing Dept.

October, 1954
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Behind every piece of tape

NEW
PRESTO

PRESTO

SR -11

R-11

equipment are these
PRESTO

"extras"-

painstaking craftsmanship,
Complete

studio console tape recorder.
Never before so much quality, operational

ease and value at such a modest price.
Embodies the famous PRESTO R-11 tape
mechanism, matching amplifier power
supply in sturdy well -designed console cabinet. Three motors for complete flexibility;
15" and 71/2" per sec. speeds.

-

A lape recording mechanism of truly modern
design in engineering and operation. Mech-

years of experience...

anism includes three -head assembly, solenoid operated brakes and employs the
exclusive Capstan drive unit. Tape reels
mounted directly on heavy-duty torque
motors.

quality control ...and
advanced production
facilities that guarantee
instruments of absolute

PRESTO

PRESTO

R-7

PB -17A

separate
recording, reproduction, and erasing heads.
Built around a sturdy, three -motor drive
eliminating friction clutch, the RC -7 contains the same high -quality components
found in PRESTO'S fine studio equipment.
Heavy-duty construction throughout.
Rugged, portable tape recorder with

precision and lifelong

dependability.

Reliable, long-playing tape reproducing
mechanism. Automatically reversible for

continuous playback for background music
in eight hour cycles. Frequency response
uniform from 50 to 8000 cps. Tape speed:
33A" per sec. Reels up to 14" diam. (4800'
of tape-) with dual track.

RECORDING CORPORATION

PARAMUS, NEW JERSEY
Export Division:
Canadian Division:

25 Warren Street, New York

7, N.

Instantaneous Recording Service,
42 Lombard Street, Toronto

WORLD'S LARGEST MANUFACTURER

OF

PRECISION RECORDING EQUIPMENT

PR ES T.O

900-A
portable use or
rack mounting. Composed of individual
record and reproduce (monitor) amplifiers
on a common chassis; separate power supply; three -microphone input, 250 ohm low
level mixer; illuminated V.U. meter. Output of reproduce amplifier, 500 ohms, plus
20 db maximum. May be used with any
.model PRESTO tape recorder.

PRESTO

AND DISCS

TL -10

MAIL THIS COUPON TODAY

Precision tape amplifier for

Presto Recording Corporation
Tape Equipment Sales Div.
Paramus, New Jersey

Turntable -driven tape reproducer. Unique,

low-cost unit that adapts any 16" turntable
for reproduction of tape at 71/2"/sec. or
15"/sec, with exceptional accuracy. No
pre -amplifier required; plugs into standard
studio speed input equipment.

Please send full information and prices on
the following Presto tape equipment:
SR -11 Tape Recorder
R-11 Tape Transport

D

PRESTO
CDR -200
PRESTO

CAPSTAN
DRIVE UNIT

A-920

900-A Tape Amplifier
I

NAME

I

COMPANY

More compact than the 900-A. In carrying

case or for rack mounting. Consists of
microphone preamp, a reproduce preamp,
power amplifier and power supply all on
a common chassis. Two small speakers
mounted behind front panel for playback.
Single mike input: 250 ohms. Playback
output: 15 ohms, 10 watts.

-

Heart of all Presto tape recorders and reproducers. Motor, capstan and flywheel,
pressure pulley and pressure pulley solenoid are mounted on independent cast
aluminum chassis. Positive, very quiet tape
drive with minimum of parts.
www.americanradiohistory.com

R-7 Tape Recorder

PB -17A Tape Recorder

TL -10 Tape Reproducer
A-920 Tape Amplifier
CDR -200 Capstan Drive

ADDRESS
CITY
I

STATE

-ZONE

DATA RECORDING UNLIMITED
To push aside previous technical limitations
today's most far sighted engineers and scientists are solving their data problems with

Ampex Magnetic Tape Recording.

BROADER FREQUENCY RESPONSE

0 to 100,000 cycles/sec.

AMPEX MAGNETIC
TAPE RECORDERS

-

Ampex was first to build tape recordhas accuers for data and control
mulated broadest experience in their
application
and today builds more
types than any other manufacturer.

-

Model 303-Pulse width data, hundreds of low-frequency channels simultaneously.

Response is zero to 5000 cycles on the Ampex 306
100 to 100,000 on the Model 307

and 0 to 70,000 on the Ampex 311.

hundreds, if desired

MORE CHANNELS AT ONCE

Up to 14 parallel tracks are standard

-

Model 306

CONVERTIBLE DATA

-

0 to 5000 cycles, high
instantaneous accuracy by FM -carrier
technique.

and on magnetic tape each can handle as many as
100 channels of data by modulation techniques.

takes any final form needed

Magnetic data is convertible to oscillograph traces,
scope readings, computor feeds, control signals,
punched cards and any electrical form.

ACCURACY UNDER EXTREMES

-

shock, altitude, corrosiveness, etc.

Model 307
100 to 100,000 cycles,
direct recording system.

Tape has recorded accurately in rough riding
military tanks, in the cold and low pressure

of high altitude aircraft and
in corrosive conditions at sea.

REDUCED COST

Model 500

-

Model 700

-

Most stable tape motion ever achieved, 100 to 100,000
cycles.

an inexpensive, reusable medium

Usually the magnetic tape consumed
less than film, paper or discs
to record "equivalent" information
and in addition,
tape is reusable and requires no special processing.

will cost

-

For further details on any model or any aspect of performance,
write today to Dept. E-1845

AMPEX

BRANCH OFFICES: New York; Chicago; Atlanta;
San Francisco; College Park, Maryland
(Washington D.C. area)

CORPORATION

DISTRIBUTORS: Radio Shack, Boston; Bing Crosby

934 CHARTER STREET

Enterprises, Los Angeles; Southwestern Engineering &
Equipment, Dallas and Houston; Canadian General
Electric Company, Canada.

REDWOOD CITY, CALIFORNIA

72

tracks.
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Seismic drum type, 26

Specialized and combination re-

corders-Numerous other specialized and combination types have been
developed by Ampex under government and private contract. This wide
variety of experience is available to
help solve your special instrumentation problems.

October, 1954
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¿'Investigate!

The Nerv
EESONA

Pìy-A s M)li-Profit

Plans

,

Two plans or purchasing or leasing modern

INDING MA CHINER i'

Presented by UNIVERSAL WINDING COMPANY
PROVIDENCE, RHODE ISLAND

Full details on the other side .
www.americanradiohistory.com

. .

NOW!

Two quick,

practical ways to Modernize and Economize!

2 NEW LEESONA

Pay -As -You -Profit Plans
-

in lost proWhy let lack of adequate coil winding machinery cost you money
duction and higher operation and maintenance expenses? Universal's two new Pay without
As -You -Profit Plans provide the benefit of modern coil winding machines
jeopardizing cash, capital position or borrowing power. Take your choice of two
Plans.

-

I. LEESONA LONG-TERM PURCHASE PLAN
Advantages of Plan I include:

II. LEESONA LONG-TERM LEASE PLAN
Advantages of Plan II include:

Your Cash Position Safeguarded. Purchases under
this plan need not impair your company's cash position.

You Conserve Your Cash. As under Plan I, you
put new, cost-reducing machinery to work for you immediately with little immediate outlay in cash.

Immediate Operating Economies.

You get the
most up-to-date equipment on the market, thus assuring operating economies at once
without waiting
until the complete purchase price has been accumulated out of earnings.

-

Immediate Expansion Opportunities without

-

No Impairment of Working Capital. Your company's financial statement shows no increase in liabilities.

Freedom From Debt, through leasing, assures that

bringing in outside capital, which would dilute the
equity of present ownership.

your business can be operated without the restrictions
ordinarily imposed by creditors. Your company's
future borrowing power is unaffected and its financial

Simplified Procedure. The Universal Winding Com-

structure is simplified.

pany handles the entire transaction for you. You need
not enter into extended negotiations with any moneylending organization.

You avoid the risk of the obsolescence factor.

Under the Long -Term Purchase Plan you may extend
your payments over any period up to five years depending on the amount involved. Terms include an
initial down payment, with the balance paid quarterly
over the desired period. Five percent interest is charged
on the unpaid balance only.

-

Under the Long -Term Lease Plan you pay the first
year's rental upon date of shipment and the remainder
in quarterly installments. At the end of five years, if
you wish to keep the machinery you may either lease
it for an additional period, at a small percentage of its
original value, or purchase it outright at its then fair
market value.

Adding up, here's a real opportunity to get the up-to-date, cost-cutting coil winding machinery you need and get it fast, with practical, simplified financing!
Take advantage of the Pay -As -You -Profit Plan that best meets your needs. Contact your
Universal Representative or write direct to UNIVERSAL WINDING COMPANY, P. 0. Box
1605, Providence 1, R. I., or 9 South Clinton St., Chicago, Ill.

-

)
4.414-liti4*---->'

UNIVERSAL WINDING COMPANY
P. O. BOX 1605, PROVIDENCE 1, RHODE ISLAND
Saks Offices: Providence

www.americanradiohistory.com
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Not a riddle, but a fact
. . . the above statement. We
mean simply this. The mechanical design of a waveguide structure
, its size, shape and weight, are
of equal importance to its electronic
properties and performance.
Thus accurate design and production
planning to suit the finished
end product is highly important.
We at Budd Stanley exist solely to
produce the finished structure
exactly as
you design
you specify it. And we
are uniquely qualified to do so.
Our long experience in microwave
components and specialized tooling and manufacturing facility is
devoted solely to producing
microwave components to your
simple or
design
in light or heavy
complex
manufactured
metals
and tested to your specification.
But check for yourself. A phone call,
letter, or wire will put our entire
staff at your service.
Why not call us in today?

..

...

...

...

...

BUDD STANLEY CO. INC.
43-01 22nd Street

Tel. STillwell 6-1706
ELECTRON ICS

-

October, 1954

Long Island City 1, N. Y.
Cable address: "BUDDSTAN"

specialists in microwave application

Want more information? Use post card on last page.
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DEFINITELY DEPENDABLE!
Aerocom's Dual Automatic Radio Beacon
Reliability is built into every part of this
dual 1000 -watt aerophare unit. Ruggedly
constructed and conservatively rated, it
provides trouble -free unattended service,
and at truly low operating and maintenance cost. It operates in the frequency
range 200-415 kcs, using plug-in crystal
for desired frequency.
Uses single phase power supply, nominal 220 volts, 50 or 60 cycles. Consists of

1 kw transmitters with keyer (2
keyers if desired), automatic transfer unit
and weatherproof antenna tuner. Each
transmitter housed in separate standard
rack cabinet, with controls in rack cabinet
b'tween the transmitters.

two

3090
74

S.

WV.

Nominal carrier power is 1000 watts.
High level plate modulation of final
amplifier is used, giving 30 %-35 % tone
modulation. P -T switch interrupts tone,
permitting voice operation. Operates in
ambient temperatures from -35°C to 50°C,
humidity up to 95%.

Standby transmitter is placed in operation when main transmitter suffers loss
(or low level) of carrier power or modulation, or continuous (30 sec.) tone. Audible
indication in monitoring receiver tells
when standby transmitter is in operation.
Antenna may be either vertical tower
or symmetrical T type.

37th AVENUE
Want more information?

MIAMI, FLORID A
Use post card on

last page.
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REED MAGNETIC AMPLIFIERS
se24:e4.

MAFS

hi9412e÷unaneeC4N.i-40/ det"_--"_

3P/1G7.--__

TWO CYCLE RESPONSE TIME

-

DRIFT -FREE

quirements.

The Freed MAFS series of Magnetic Amplifiers is characterized by

-

FAST RESPONSE

input signal.

cycles

2

of

The MAFS series includes the units described below. Engineering and development facilities
are available for the design and development of Magnetic Amplifiers having special per-

1

°

-supply Voltage
and Frecaency

115V., 60

1155V.,

400

Full
Power

Output
15 watts

5

Max.

Signal

Voltage
Output

Req. for

10

reversible

.IV. AC
110,000 ohms
input impedance)

57.5V. AC
phase

.IV. AC
C10,000 ohms

57.5V. AC
phase

reversible
115V.. 400

50

full output

115V. AC
phase

reversible
115V., .400

115V. AC
phase

reversible

Max.
Power
Gain

'

1.5 x 10"

-

Typical Motor Load
No Load
Mfr. and
Stall
Type No.
Torque
Speed
Diehl
5.5 in -oz
3500 RPM

Kearfott
R

.IV. AC

1

x

10'

FREED

Type No.
MAFS-1

.IV. AC

(10.000 ohms
inpft impedance)

R

5 x

10,

5300

MAFS-2

2.4

5300

MAFS-3

111-2

Bendix
CK-3000

1

-

HIGH TEMPERATURE MAGNETIC
Designed to operate

amW.ent temperatures as h gh
200°C.; AC or DC control signals.
in

-

14

3700

DRIFT -FREE

MAGNETIC

FIERS

rigid drift -free require-

For

AMPLI-

MAFS-4

Engineering and Production Facilities Combine to Produce Trans-

formers aneli Instruments of Top Performance.

OTHER FREED PRODUCTS
TRANSFORMERS
High F:delity
High Level Pulse
High Q Toroids
Power

Miniature
Transistor
High Q Reactirs
High Temperature
Slug -Tuned
Miniature Audio
Hetmehcally
Charging Reactors
Sealed
Sub.miniatare
Precision /eaetors
Step-down
Precision Filters

INSTRUMENTS
Comparison and Limit Bridges
Low frequency

"Q" Indicators

Incremental Inductance Bridges

Uni'ersai Bridges
Null Detectors and V.T. Voltmeters
Power Supplies
A.0

Bridges and Accessories

Differential Voltmeters
Harr-ionic Distortion Meters
Wide Band Amplifiers
Decade Amplifiers

Decade Inductors
Decade Capacitors

FREED TRANSFORMER CO., INC.
1722 WEIRFIEID

as

ments of control systems; designed to
meet specific requirements.

SEND FOR LATEST DETAILED BULLETINS AND CATALOGS

FREED RESEARCH

AMPLI-

stage response time; AC or CC control
signals; RC feedback network; for control system stabilization can ba used
directly preamplifier not needed.

AMPLIFIERS
1.5

110-2

Kearfott

MAGNETIC

FIERS
AC or DC control signals;
high gain; may be used with magnetic
or vacuum tube preamplifiers f needed.

-

input irrpedance)
(10,000 ohms
input impedance)

-

PUSH-PULL

FAST -RESPONSE MAGNETIC AMPLIFIERS
High gain; half -cycle per

DRIFT -FREE

FPE 25-11
5 x 1Ce,

-

SATURABLE TRANSFORMERS
Controlled with dual triode; plate supply can be either DC or AC; no retti.
fiers; AC or DC control signals.

PHASE REVERSIBLE A.C. OUTPUT WITH ZERO DRIFT OF NULL POINT

FAST -RESPONSE MAGNETIC AMPLIFIERS

standard units are hermetically sealed and meet MIL -T-27
Specifications.
All

power frequency delay for 100% response to step

formance characteristics.

Freed Magnetic Amplifiers, Saturable Transformers and Reactors
are designed for efficien operation and long life. They can be
used wherever reliable, rugged
and maintenance free systems
are required.
The sypes of amplifiers listed are
designed to control AC servomotors.
Development facilities are available for the design of magnetic
amplifiers to meet spec.fic re-

sr., BROOKLYN (RIDGEWOOD) 27, N. Y.

www.americanradiohistory.com
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Filte

s

Magnetic Voltage Regulators

INSUROK® T-725
is a great laminate...
but can you punch it?

Sure

I can ... but

it

pays to let RICHARDSON
handle the whole job!

If you are having difficulty punching laminated parts, why not turn

TYPICAL ELECTRONIC PARTS
PUNCHED FROM INSUROK T-725

the job over to Richardson? You'll save the expense of excessive
spoilage, enjoy excellent workmanship, and eliminate the need for
maintaining your own production facilities. Richardson has the
skilled personnel, the knowledge of punching techniques, and the
equipment to fabricate the laminated plastics part you need, in any
volume. Find out how easy and economical it is to let Richardson
take over the fabrication of your electrical parts, or have their
experienced engineers assist you in your design problems. Phone
or write Richardson, today
!

SALES OFFICES IN

PRINCIPAL CITIES

74e RICHARDSON COMPANY
FOUNDED 1958

2797-M Lake Street, Melrose Park, Illinois (Chicago

76

Want more information?

District)

Use post card on

last page.
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ECIFIC TUBE DESIGN SERVICE SPECIFIC TUBE APPLICATION SERVICE LOCAL LABORATORY -TESTING SERVICE
AST -TO -COAST WAREHOUSING S
NON-STOP ORDER AND DELIVERY SERVICE SPECIFIC TUBE DESIGN
:

ECIFIC TUBE DESIGNSERVICE

AST -TO -COA
ECIFIC TUB

SP

BE

OUSIIh

NEW

G -E

LONG -LIFE

RECTIFIER TUBES*!
ING
SERVICE
AST -TO -COAST WAREHOUSING
ECIFIC TUBE DESIGN SERVICE

SE

SPEC
S
S

* 5AU4
* 5U4 -GA
>k

NEW 5U4 -GA

5Y3 -GT

Sturdy, resist shocks, dissipate heat

efficiently... yet prices are unchanged!

improvements you can SEE in the new
5U4-GA apply to all three new G -E rectifier
tubes for television. G -E Design Service brings
you, at no price increase, two rectifier tubes that are
completely re -engineered, plus one brand-new
type, the 5AU4. All are much nore dependable
than present types, so help reduce your TV
production -line rejects. The new tubes are
longer-lived-they cut down on service
call-backs, increasing the reputation of your sets.

T

HE

Recent introduction of new 6BQ6-GA and
25BQ6-GA sweep tubes, and this announcement
of new G -E rectifier types, are only the first
steps in an extensive General Electric program
to design and build greatly improved receiving
tubes for TV. Manufacturers of sets are asking
for better tubes
G.E. is devoting every
resource to the task of supplying them!

...

You can

SEE

the improvements over prototype (Id-)

The 5U4 -G prototype, though it did a good electrical job,
was subject to damage from shocks and vibration. G.E.'s

new 5U4 -GA withstands hard usage, gives long service.
Arrows (above, right) point to reasons why:

1.
Substantial mica supports brace the tube structure at both
top and bottom, instead of at the top only.

2.
Glass bulb now

ter

is

30%

is

straight -side, compact, and strong. Diame-

less than 5U4 -G.

3.
New double -fin plate construction improves heat dissipation.

Keep in touch with G.E. for new -design tubes
that will mean new high quality, new value,
new reliable performance in the receivers you
design and manufacture! Address

4.
Base construction now is button -stem, with the leads passing
through widey spaced individual seals at bottom of glass

envelope. Adds strength, gives shorter leads and greater
lead separation, and brings about better heat conduction
.. , which in turn reduces electrolysis and air -leakage.
New G -E 5U4 -GA has same base diameter and layout
as prototype 5U4-G-is fully interchangeable.

Tube Department, General Electric Company,
Schenectady 5, New York.

Progress k Our Most important Product

GENERAL

ELECTRIC

www.americanradiohistory.com

LOCKIN
TERMINALS

specially designed to

MEET

MIL -T-27

TWIST TEST
Photograph showing Lock-in Features of
these
Terminals

NOW

you
can get terminals
especially designed to
meet the new MIL-T-27
Twist Test right from stock, for
immediate delivery. Heldor's four
types of lock -in terminals lick "twist
test" troubles . . . they can't turn,
twist or loosen. They can be revised to meet your
special requirements. They incorporate the basic
advantages of all Heldor Bushings, plus increased electrical
insulation due to an increased length of steatite.

Available in four types:
#5.218, 7/32"; #5-500, 1/2"
#5-873, 7/8"; #5-1125, 1.1/8

CANS &
COVERS

Use them with Heldor Cans and Covers.
You'll effect further and very substantial
economies when you avail yourself of Heldor's complete
"package"
cans and covers with these new Lock -In terminals
already installed, and the final assembly and hermetic sealing of
your components in the cans.

-

Write toda for samples and prices based

on your requirements!

built to

meet

MIL

-T-27 and

commercial
Specifications.

HELDOR MANUFACTURING CORPORATION
HELDOR HERMETIC SEAL COMPANY, INC.
Paterson, N. J.
238 Lewis Street
78

Want more information? Use post card on last page.
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30 Waldes Truarc Rings Save Space and Time...
Simplify Assembly and Disassembly
Potter's New Digital Magnetic Tape Handler

Solenoid Mount and Capstan Assembly

liM_ylil

/

Prime requirements: fast starts, fast stops, fast tape
speeds, great accuracy. Using Truarc rings, this new model
starts and stops the tape within 5 milliseconds, lies tape
speeds up to 60 inches per second.

/,

/

-.

J

Miniature Truarc E -Rings on
continuously running capstans
and screws. Rings permit rapid
fast replacement of worn rubber

diameter shaft and on
eliminate projecting bolts
assembly and disassembly,
capstans.
.040

Reel Shaft Assembly

Truarc E -Rings snap quickly 'nto place, act as shoulders
for the ball bearings with a min'mum of friction. Additional
Truarc Rings are used as spacers on shafts, can be located

Truarc Standard Rings (Series 5170) hold the reel shaft
assembly firmly in place and permit the use of quick -lock
hubs so that the reel tapes can be _hanged in seconds as
they are finished.

accurately to extremely close tolerances.

Potter Instrument Company, Inc., of Great Neck, L. I.,
uses 30 Waldes Truarc Retaining Rings in their new
Model 902 High Speed Digital Magnetic Tape Handler.
In addition to solving a variety of fastening problems,
Truarc Rings facilitate the rapid acceleration and fast
stopping needed in these machines.
Wherever you use machined shoulders, bolts, snap
rings, cotter pins, there's a Waldes Truarc Retaining

Ring designed to do a better, more economical job.
Truarc Rings are precision engineered, quick and easy
to assemble and disassemble. They save time and
increase operating efficiency.
Find out what Waldes Truarc Retaining Rings can
do for you, toward saving costs and improving your
product. Send your blueprints to Waldes Truarc
Engineers for individual attention without obligation.

For precision internal grooving and undercutting ... Waldes Truarc Grooving Tool!

SEND FOR NEW CATALOG
Et06

WALDES

Waldes Kohinoor, Inc., 47-16 Austel PI., L. I. C. 1, N.Y.
Please send me the new Waldes Truarc Retaining
Ring catalog.

TRilli
REG u

S.

WALDES TRUARC RETAINING
U
S. PATENTS, 2.382,947. 2

RINGS

,

AND PLIERS

Title

PAT. OFP

RETAINING

WALDES KOHINOOR, INC

(Please print)
Name

Company

RINGS

ARE

PROTECTED

BO

ONE

OR

MORE

OP

THE

FOLLOWING

let 948. 2.118.952. 2 420.921. 2 428 341 2.439 785. 1.411 848. 2 455.185.
2.483.380. 2.483.íe3. 2187.801. 2.407 803. 2.491 306 2.509. OBI AND OTHER PATENTS PENDING

ELECTRON ICS

-

October, 1954

Business Address

LONG ISLAND CITY 1, NEW YORK

Want more information?

City

Zone

State

L

Use post card on

last page.
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Where precision is essential...
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industry turns to PLASKON® Alkyds

Oscillator Turret

THE HEWLETT-PACKARD COMPANY of Palo Alto, California, as a manufacturer of electronic equipment,

has found that PLASKON Alkyds molding compounds can and do meet all of their exacting specifications!
In the VHF Signal Generator pictured above, for
instance, a material was needed that could guarantee
absolute dimensional stability to a component part,
thus assuring the instrument's unfailing accuracy.
It had to be strong enough to hold silver inserts
without loosening during a life of 50,000 cycles. It
had to have a low coefficient of thermal expansion,

80

Want more information?

be readily molded and offer high resistance to heat
and arcing.
According to Hewlett-Packard, glass -reinforced
PLASKON Alkyd molding compound is "the only
plastic that met all our requirements." In other instruments, H -P has had equal success with PLASKON
Products using both mineral -filled and glass -reinforced alkyds.
We pass this "success story" on to you, with the
thought that what PLASKON Products can do for
others, they can do for you too.

Use post card on

last page.
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Transformer Terminal

"PLASKON Alkyd molding compounds'
fast cure has cut our costs considerably,"
says Ralph E. Lee, production engineer
at Hewlett-Packard. "We also get appreciable savings by molding parts such as probe
body insulators which formerly had to be
machined. PLASKON Alkyd molding compounds' outstanding electrical properties
result in higher quality for our components
too."
1. PLASKON Alkyd molding compounds
give these transformer terminals high in-

sulation and moisture resistance.
2. Transformer bobbins have high strength,
even when walls are molded as thin as .040".

2. Transformer Bobbin

Probe body insulator has a resistance
of at -least 100,000 megohms between ter-

3.

minals, with dimensional stability over
long periods at 150°F.
4. Through using PLASKON 422 Alkyd
molding compound H -P cuts costs by
building only one cavity mold for coil cases
instead of many.

3. Probe body

4.

ELECTRONICS

-

October, 1954

Insulator

For further information on PLASKON Plastics and
Resins address BARRE TT DIVISION, Allied
Chemical & Dye Corporation, 40 Rector
St., New York 6, N. Y. Hanover 2-7300 irnicd

Coil Case

Want more information?

Use post card on
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Where Can YOU Best Use
These Properties?
Near -perfect
Radar Transmission
Ease

...the foamed -in -place plastic
that places no limits on
your ingenuity!

of Fabrication

It's "poured -in -place"

Great Strength
with Light Weight
Excellent Electrical Properties
6 lb/cu ft Lockfoam tested
at 9.375 KMC
Dielectric Constant 1.05
Loss Tangent .0005

Good Thermal Insulation
"K" Factors
.018 at 8 lb/cu ft
to .025 at 11 lb/cu ft

Wide Range of Densities
From 2 to 35 lb/cu ft

Great Versatility
50 different formulations

available

The magnificent range of physical and electrical
properties of Nopco Lockfoam-plus its unique pour-in -place
versatility and convenience-is rapidly finding many
applications in electrical and electronic manufacturing,
as well as in aviation.
For Nopco Lockfoam literally "goes where you want it"
-fills exactly the configurations of any cavity into which it
is poured. It is ideal for fabricating lenses for
electronic devices. It is ideal as a space -saving,
vibration -free potting material for holding
electrical components of circuits in a fixed
position. It is sure to find many other
practical uses.
You'll surely want the full story. Write
today for the Nopco Lockfoam booklet.
Plastics Division

NOPCO

AIRPLANE RADOMES,
for both military and
civilian planes, are but
one of the first conspicuous uses which
have taken advantage
of Nopco Lockfoam's

CHEMICAL COMPANY
Harrison, New Jersey
Cedartown, Ga.

excellent electrical

properties, its strength/
weight ratios, and the
simplicity and economy
resulting from its pour in -place technique.

82

Richmond, Calif.

NEW LOS ANGELES BRANCH. To aid West Coast.
manufacturers with complete field service on Nopco
Lockfoam, our new office at 4858 Valley Blvd., Los
Angeles 32, is now ready to serve you. Drop in and
get acquainted, or write.

Want more information?

Use post card on

last page.
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liliJl

CUT IRON CORE COSTS

cte

with Stackpole
"PREFERRED TYPES"
SERIES...
FOR

ENGINEEREDCONOMY
Made to well-known Stackpole quality
standards, these new "EE" Cores are
available only in commonly needed grades
and sizes. They're ready for
delivery from stock ... at low prices ... and
without the usual set-up charge for
custom -engineered cores.
Mechanical specifications conform to
the latest MPA recommendations. Electrical
standards fully meet 8 out of 10
requirements of radio, TV, and
communications equipment.
Write, wire, or 'phone for details.
Electron'c Components Division

»,11\11

c;:,STACKPOLE CARBON COMPANY
St.

Marys, Pa.

E
ELECTRONICS- October,

1954

Want more information? Use post card on last page.
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MICRO SWITCH Precision Switches
PRINCIPLE

A

GOOD DESIGN

OF

-------'""-"
B
High Temperature
Basic Switch

A

3

2

23

Long -life

16

Subminiature Switch
4

.._.----+
iñ

.

D 1-1-._
Sealed Toggle Switch
3

E

29"
25
-2 32

1

Subminiature
Push Button

1A-32

-

-"'"--...- ?

Switch

e

21

it

32

MICRO SWITCH

Subminiature
Rotary Selector Switch

There are uses unlimited for these
small MICRO SWITCH precision switches
in electronic devices and instruments
A This subminiature switch is capable of operations
in excess of 20 million. It is an improved type of the
basic subminiature switch and is available with either
solder post or turret type, wrap-around terminals.
B The high temperature basic switch will operate satisfactorily in a temperature range of from -50° to
+1000°F. Originally designed for jet aircraft applications, it is equally useful for any application which
requires a high -temperature switching component.
C The subminiature rotary selector switch uses from
2 to 8 single -pole, double -throw subminiature switches
to control from 2 to 16 electrical circuits. It permits 2

to 8 switching positions with spring or manual return
to neutral position.
D This sealed toggle switch is supplied with an external panel seal and an internal bushing seal below
the bat handle. It has a bushing for panel mounting
and may also be supplied with keying tab.
E The subminiature push button switch assembly is
composed of two single -pole, double -throw subminiature
switches. The plunger provides an unusually good snap
make and break. Available with red or black plastic
buttons and either solder post or turret -type, wraparound terminals.

MICRO SWITCH engineering service, fully experienced in every type of switch use, is
available at 16 branch offices to consult with you on your switch application problem.
A call to the branch office near you may save time and money. There is no obligation.
MICRO SWITCH provides a complete line of
extremely reliable, small -size, high -capacity,

snap -action precision switches and mercury
switches. Available in a wide variety of sizes,
shapes, weights, actuators and electrical char
acterlstics. For all types of electrical controls.

MICRO SWITCH
A DIVISION OF

MINNEAPOLIS -HONEYWELL REGULATOR COMPANY

84

OMEIWEt

FREEPORT, ILLINOIS

1

Want more information?

Use post card on

last page.
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Mi/i/ary Equipment Designers:

GET POWER GAIN

lOtol AND

UP
WITH GL»G283 U -H -F TETRODE!

Wide frequency range a feature!
Tube will operate anywhere between

low audio bands and 900 mc at full inputabove 1,000 mc at reduced input.
GET 150 w of useful CW powerdependably, with 300 w plate dissipation to
back up performance! Apply this output, as
oscillator or amplifier tube, at any frequency
from kilocycles up to 900 mc! Type GL -6283
meets both these design needs
does so
efficiently, with a 10 -to -1 or better power

...

gain (depending on the circuit) that
spells real economy.

,--111111K_
R -F
FIELD

Forced -air-cooled; compact; easy to plug
in or remove-these are GL -6283
installation advantages. The tube is
ideal for voice -communication
transmitters
coded -communication

GENE

EL

/1,071t-'

T

CTRIC
JBE

...

transmitters which control pilotless
planes and guided missiles ... other
military circuits calling for a tube
with low -to-medium power that's versatile,
efficient, and rugged.
G -E Tube Design Service developed the
GL -6283 with your power needs directly in
mind. Full ratings, performance curves,
and descriptive facts will be rushed on
request. Wire or write Tube Department,
General Electric Co., Schenectady 5, N. Y.

*

*
*
*

Gives

a DEPENDABLE

R -F

EFFICIENCY IS
DESIGNED IN!

Note how radiator area of G.E.'s GL -6283
is

completely external to r -f field (termi-

150 w of useful CW output.

300-w plate dissipation means extra margin of operating safety.

Forced -air-cooled for convenience. Only 23 cu. ft. per
min. required.

Installs in seconds. Just grasp tube by handle and lower
into cavity.

*
*
*
*

Wide areas for spring -finger contacts assure good
electrical connections.

Compact-less than
approx pound.

21/21'

wide, 41/2 high.

Weighs

1

Sturdy, shock -resistant, with strong internal supporting
members.

Long-lived. Durable ceramic construction; high -efficiency
ceramic -to -metal seals.

73-ogress /s Our Most /mporfant Produc/

GENERAL

...

nals and tuned circuitry)
so that the
r -f paths are short and uninterrupted.

ELECTRIC
www.americanradiohistory.com

Wires TIGHT mean

SAFE, SURE LIGHT

thanks to

Specially designed EVERLOCK lock washers
help keep R -B -M foot dimmer, headlamp, and horn
switches in ever -ready operating order. With their
exclusive deep -bite, alternating chisel edges, EVERLOCK
lock washers hold the vital screws and connecting wires
fast and secure.

Wherever permanent, vibration -proof fastenings are indicated
-call on EVERLOCK. With EVERLOCK, you can fasten it and
forget it. In sizes and materials to meet any specifications.
Write for information or contact your nearest EVERLOCK
Representative
Special EVERLOCK Lock Washers used on
Switches Manufactured by R -B -M DIVISION,
ESSEX WIRE CORPORATION, Detroit, Michigan

R -B -M Foot
Dimmer Switch

A Full Line of EVERLOCK
LOCK NUTS and LOCK WASHERS

SEND FOR FREE CATALOG TODAY

R

R -B-M

"EVERLOCK"

IS THE REGISTERED

TRADEMARK OF THOMPSON-BREMER & COMPANY

hOMr SON-6REMEk

öc

CQAAP'iºti

520

N. DEARBORN STREET,

SUBSIDIARY OF AMERICAN MACHINE AND FOUNDRY

26

-B -M Headlamp Switch

Horn Relay

Want more information?

Use post card on

COMPANY

last page.
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IN ROOM AIR -CONDITIONERS G -E d -awn

-oval improves

power factor and reduces running current.

RATINGS of G -E drawn -oval capacitors range from
volts d -c, and 330 to 660 volts a -c.

1

to 10 uf, 600 to 1500

G -E drawn -oval capacitors

save space and cost less
If you use fixed paper dielectric capacitors,

G -E drawn -ovals
offer you an opportunity to save up to 20% on weight, and as
much as 10% to 20% on cost. The oval -shaped container,
developed by General Electric, offers more capacitance per dollar
than similarly rated rectangular capacitors. And, by conforming
to the natural shape of the winding, it results in a smaller, lighter
unit, too. They're available in ratings from I to 10 uf, 600 to
1500 volts d -c, or 330 to 660 volts a-c, 60 cycles.

IN ELECTRIC TYPEWRITERS AND BUSINESS MACHINES,
the compact G -E drawn -oval is used with split -phase

Capacitor -run motors.

G -E drawn -ovals feature: A double -rolled seam, between case
and cover that makes a mechanically strong, hermetic seal which
stays leak-proof even under severe operating conditions; a choice
of eyelet, fork -type, or quick -connect (solderless) terminals;
silicone bushings between terminal and cover, that effectively
maintain a high insulation resistance despite long operation and

wide temperature variation.
FLUORESCENT LAMP

IN

General Electric drawn -oval capacitors are being used in room
air conditioners, business machines, fluorescent lighting ballasts,
and industrial and military control systems. If you would like
specific application assistance, contact your local General
Electric Apparatus Sales Office. General Electric Company,
Schenectady 5, New York.

-

October, 1954

drawn -ovals

General Electric Co.
Section C 442-19
Schenectady 5, New York
Please send me Bulletin GEA -5777.
Name

Position

ELECTRIC

Company
I

ELECTRONICS

G -E

CAN YOU USE THIS VERSATILE CAPACITOR?

73-ogress Is Our Most important Product

GENERAL

BALLASTS,

(left) improve power factor.

Want more information?

Use post card on

City

last page.
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RUGGEDIZED INSTRUMENTS

-to military

specifica-

tions, available in 21/2",
31/2" and 41/2" sizes in D -C, movable iron A -C, rectifier type
A -C and thermo instruments. All have sealed, externally operated zero correctors-shock-resisting, flat plastic windows-and
connection terminals molded into internal rubber.

-extremely compact and
rugged relays which operate on values as low as 1/2 microampere or % millivolt, direct
from thermocouples, resistance bulbs or other generators of
minute current. Handle substantial wattage at 110 volts on
non-chattering magnetic contacts. Available with single or
double contacts, fixed or adjustable, manual or solenoid reset.

ULTRA -SENSITIVE RELAYS

"MOTOR LOAD

%"

METERS

-WESTON "per -cent

load" ammeters and wattmeters make it easy for operators to secure optimum production from lathes, milling machines, automatics, grinders, etc.
Prevent overloading-reduce tool breakage-assure uniform
quality with fewer objects. Other scale calibrations available.

RECORDING POTENTIOMETER

-ideal for built-in needs
because of its extreme

compactness plus ruggedness and simplicity. Ranges changed
simply by inserting required range standards. Chart speeds
changed by simple screwdriver adjustment. Plug-in amplifier
removed in a jiffy since no soldered connections are used.
Literature on any of the above instruments sent on request.
WESTON Electrical Instrument Corporation,
614 Frelinghuysen Avenue, Newark 5, New Jersey.
8106
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SEALTRON SEALS
quality high, price low.
PLUS COMPLETE SERVICE FACILITIES.
production facilities and improved manufacturing techniques, we have been able to lower the unit cost
of our Hermetic Seals. This in turn is passed on to you in the
form of hermetic seals of the highest quality, but at a lower price.
Strong believers in modernization, we at Sealtron are well aware
of the fact that our progress is your benefit.
Due to our expanded

of inquiries and orders at Sealtron.
Our flexible engineering and production facilities are geared to
give you prompt service and delivery at all times.
Prompt Delivery. No hold up

Design and project engineers look to Sealtron for
tailor-made, highly specialized forms of hermetic seals and seal
assemblies. Our fully staffed and experienced engineering department will design hermetic seals to fit any product specification.
Design Service.

mount studs, inserts
and brackets into complete packages. We will also stamp or form
brackets and panels. Eliminate your specialized operations. Cut
down overhead and release personnel for other work.
Seal-Assembly Service. We will solder seals,

SEALTRON, manufacturers of the world's most complete line
Hermetic Seals
over 1600 types.

...

SEALTRON

of

CORPORATION

S EALT R O N

READING ROAD AT AMITY, BOX 72A, CINCINNATI 15, OHIO
ELECTRON ICS

-
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Ucinite

EQUI FLEX
vibration
isolators

Cup type, size

3....10

Cup type, size

lbs.

1..

.

.

%z

lb.

Standard Equiflex mountings come in two basic

types... the Square Plate and the Circular Cup. Both

...

types are available in three different sizes
size 1
for light loads or small equipment, size 2 for medium
loads or medium duty equipment, size 3 for heavy
loads or heavy duty equipment.
Equiflex mountings withstand 100 hour salt spray
tests, take 15G shocks without damage and will keep
equipment captive up to 30Gs. Extra -damped mountings are available in which each multiple coil spring

Square plate type,
t/4 lb.
Size
1

....

shrouded with polyethylene or Teflon tubing.
Equiflex vibration isolators can be supplied to
cover load ranges from % to 35 lbs.
is

Greatly prolonged service life.
Wide temperature range.
Controlled damping.
Can be loaded in any direction or
position.

ELECTRICAL ASSEMBLIES

Absence of drift or permanent set.
Equiflex action or 1:1 ratio of radial and axial spring rates.
Integral single unit assembly with
safety washers included and attached.

The
UCINITE CO.

Specialists in
ELECTRICAL ASSEMBLIES,

Newtonville 60, Mass.

RADIO AND AUTOMOTIVE

Division of United -Carr Fastener Corp.

90
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How many ways can

you

use

PLASTIC Spp NUTS?
I

ROUND
HEAD

HO

QUICK, EASY ASSEMBLY
Nut

is

pressed into

;pare

hole punched ¡a sheet aetal.

i
SQUARE
HEAD

United-Carr's new self-locking, plastic nut
is designed for blind application and can be
used with all types of metal finishes without

scratching or chipping the surface. Its plastic
fingers provide rigid anchorage yet will not mar
paint, polished metals or even porcelain.
Inexpensive sheet metal screws cut their own
threads and expand the nut's fingers as they are
driven, locking both nut and screw tightly in

place. Screws can be removed and replaced
several tunes without damage to the nut.
DOT plastic snap -in nuts are electrically nonconductive and provide a high degree of insulation agahist heat transfer. For all practical purposes, they also provide an effective vapor seal.
Available in several styles and sizes. Write for
full information and samples or contact your
nearest United -Carr representative.

UNITED-CARR FASTENER CORP.
CAMBRIDGE 42, MASSACHUSETTS
MAKERS OF

ELECTRONICS

-

October, 1954
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FASTENERS
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SERVES INDUSTRY
THROUGH

coordinated
CAPACITIES
G

Over

2200

scientists, engineers, draftsmen, testers and
other technical personnel in
the GPE Companies work in
the fields covered by this chart.

The producing companies of General Precision Equipment
Corporation are engaged in the development, production and
sale of advanced technological products. These products all
have a broad common base: 1) they represent precision equipment in some form; 2) they derive from similar fields of technical competence; 3) they save labor, increase productivity,
or achieve results which cannot be attained with even limited
use of on -the -spot manpower.
A general view of the technical capacities of the GPE
Producing Companies is given in the chart. But the chart
cannot show the very close interrelation of these capacities
nor the highly flexible application of facilities, techniques
and capabilities which exists among these companies. This
is achieved through GPE's basic operating policy-Coordinated Precision Technology.
GPE Coordinated Precision Technology operates in all
areas-in research, development and manufacture. The record
of the GPE Producing Companies in solving advanced technological problems and meeting the demand for high speed,
precision, reliability, light weight and compactness at competitive prices is the result of this coordination, the constant
application of the newest and most highly advanced techniques, and unremitting insistence on highest quality.
Perhaps the most conspicuous advantage of GPE Coordinated Precision Technology is that the concept and development of equipment and systems, and of solutions to the
underlying technical problems, are not restricted by being
confined to the specialized techniques of a particular field.
In short, GPE Coordinated Precision Technology permits
each company to seek the optimum solution for the customer
by the application of all relevant techniques within the total
capacities of the entire group. Address inquiries to:

THE

NW

GOLD STREET, NEW YORK

38,

HE

COMPANIES
ES

PRECISION

MECHANICS
and CERAMICS

ELECTRICAL

EQUIPMENT
and COMPONENTS

ELECTRONICS

HYDRAULICS
and LIQUIDS
HANDLING

PROFESSIONAL and
INDUSTRIAL
TELEVISION EQUIPMENT
INSTRUMENTATION

SERVOS and CONTROLS

AUTOMATIC COMPUTERS
and COMPONENTS

ULTRASONICS

RADAR and MICROWAVE

MOTION PICTURE
and SOUND EQUIPMENT

GENERAL PRECISION EQUIPMENT CORPORATION
92

of

E PRODUCING

OPTICAL DEVICES

NEW YORK

PRODUCING COMPANIES
ea ótt

1.44-

INTERNATIONAL PROJECTOR
CORPORATION-BLOOMFIELD, N.J.

J. E.

M<AULEY MFG. CO.

CHICAGO

GENERAL PRECISION LABORATORY

INCORPORATED-PLEASANTVILLE, N.Y.

www.americanradiohistory.com

THE HERTNER ELECTRIC

COMPANY -CLEVELAND

KEARFOTT

COMPANY, INC.
N.J.

LITTLE FALLS.

One of a series telling
how the producing companies of
General Precision Equipment Corporation
are contributing to America's progress.

precision technology
D

D OD

o

DDD

DOD

co

DOD

DoD

ODD

ODD

ODD

DOG ODD

COD

ODD

Co

D

ODD

ODD

D

D OD

OD DOG

D COO

OD ODD

DOD

DOD

DOD

CDC

DOD

ODD

o

D

ODD

D

DOD

DOD

ODD DOD
OD

D

CO

DOD

D

ODD

ODD

DD D

DDD
DDD

DOD

Manufacturing

D

D
D

Manufacturing and product development
Manufacturing, product development and research

Pilot manufacturing, product development and research

" 1411.L

y

Xffle*

AMPIO CORPORATION
CHICAGO

/LINK/
V/A770R INC

LINK AVIATION. INC.

EINGHAMTON.

r

I

gffee4

ASKANIA
RlIpLA11211 COtlIAR1

THE STRONG ELECTRIC

ASKANIA REGULATOR

CORPORATION-TOLEDO

COMPANY-CHICAGO

www.americanradiohistory.com

ELUDWORTH MARINE
NEW YORK

LIERASCOE, INCORPORATED
GLENDALE. CALIFORNIA

G.E.'s 1LATEST

CUSTO1 BUILT
143 PO

ER

C O

NTR

I

B

UT1

O N

TO

PROVIDE

TO

COMBINATIONS!

ir

Smallest unit size yet developed!

it

Most reliable performance of any rectifier

within this category!

K

Hermetically sealed for lifetime use!

following germanium rectifier stacks, each occupying a volume of only 1.62" x 2.5" x 6.00", are typical of
the 143 standard stacks in G. E.'s new rectifier line.

The

D.C. OUTPUT (55°C Resistive Load)

CIRCUIT

Half Wave

2 amps @ 280 volts or 3 amps @ 190 volts

Full Wave Center Tap

2 amps @ 280 volts or 3 amps @ 190 volts

Full Wave Bridge

Three Phase Half Wave

94

1

1

amp @ 565 volts or 3 amps @ 210 volts

12 amps @ 420 volts or 4.5 amps @ 140 volts

Three Phase Bridge

1.3 amps @ 575 volts or 2.6 amps @ 280 volts

Three Phase Star

1.8 amps @ 280 volts or 3.6 amps @ 140 volts

Want more information?

Use post card on

last page.
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PROGRESS

THE

l'Lu

OF

POWER...

IMMEDIATE DELIVERY

General Electric leads the industry again! Announcement of this revolutionary G -E Stacked Germanium Rectifier opens up new avenues of
power progress that were heretofore thought impossible to travel. Now,

the amazing total of 143 power combinations has been provided with this
one product! Your specifications requiring series or parallel stacks in
single or polyphase circuits are custom -completed at G -E's factory.
This unit is smaller, weighs less, is more reliable, lasts longer, has
better power ratings than any other dry rectifier made any place by any
other company. AND, G.E. offers you immediate delivery.
Designed and built to deliver new power performance, the G -E Stacked
Rectifier is 75% less by volume and weight than any other comparable
dry type rectifier. And, rectifier losses are reduced to one-third or less of
those encountered with any other type of rectifier. You can count on extreme reliability ... tested for compliance to 10,000 -hour standards. Note
also that there are no forming or aging effects.

**GENERAL
ELECTRONICS

-

October, 1954

Want more information?

WRITE US TODAY

!

GET

ALL THE FACTS ON THIS

IMPORTANT NEW PRODUCT!
General Electric Company, Section X4104,
Electronics Park, Syracuse, New York

ELECTRIC
Use

post card on last page.
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Now ... the answer to high -resolution recording of test data
Recorder
... the Extended Range

Closeup of indicating scale. Upperpointer shows
millivolts within the span; lowerpointer indicates
millivolts to be added. Total reading: 4.58 mv.

DESIGNED especially for recording variables
which change over a wide range, this new ElectroniK instrument records on a chart effectively
55 inches in width. It has five equal measuring

spans. Whenever the variable being measured
reaches either the upper or lower limit of one of
these ranges, the instrument automatically steps
to the adjoining range and continues recording.
Two indicating pointers show the range in use
and the value within the range. Connected to
each pointer is a pen; one draws a purple record
showing the range, the other draws a red record
of the variable itself. To get the complete reading, you simply add both pen or pointer indications.
The complete range is 10.2 millivolts, in five
REFERENCE DATA: Write for

Data Sheet No. 10.0.18, "Extended Range

steps with an extra 0.2 millivolts on
the high end of each span to provide an overlap
that facilitates measurements near the change2 -millivolt

over point. Pen speed of 4 % seconds full scale
affords rapid response to quickly changing variables.

You'll find this new instrument particularly valuable in strain gage measurements and in dozens
of other uses where high resolution aids interpretation of data. Your nearby Honeywell sales engineer will be glad to discuss your specific application ... and he's as near as your phone.
MINNEAPOLIS -HONEYWELL REGULATOR CO.,

Industrial Division, Wayne and Windrim
Avenues, Philadelphia 44, Pa.
Recorder."

HoneywellAF
BROWN INSTRUMENTS
-fiTtt tA,Cele£4.
96
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OVEN: KARP ENCLOSURES
ARE YOUR MOST ECONOMICAL BUY
Karp customers, large and small, from coast to coast,
know that Karp's complete "package"ready for components-means lower costs.
Over 300 different jobs go through our plant
every day. This volume allows us to apply
mass production techniques to every jobwhether simple or complex, long run or short
-and we pass the savings on to you.
We have over 3000 stock tools and dies and
can usually eliminate your new tooling costs

igr

entirely. Our press and brake equipment is
fast, modern, adapted for quick set-ups. We
employ the latest spot, gas, arc and heliarc
welding techniques. Our unmatched finishing
and sub -assembly facilities give you a com-

plete "package" ready for your componentseliminating the many hidden costs of extra
handling. That's why you, no matter what
your needs, can enjoy the luxury of Karp's
quality and service.
We will prove to you that your sheet metal
requirements in aluminum or steel can be
individualized and yet be low in cost. We
will prove to you that our complete "package" service will lower your costs. Send us
samples, sketch or prints and a prompt quotation will follow.

:

*1-4

:.e

-

-,

1 r*

-r

Ilk -4,

e

le,

r

r

KARP METAL PRODUCTS CO.
Division of

H &

215 63rd

B American Machine Company
STREET, BROOKLYN 20, N. Y.

P/i2Gi,e24lUGe1

fir

iefiect ate dei74 ac,fivn

in aluminum
FACILITIES FOR ENGINEERED SHEET METAL FABRICATIONS:
any type finish
spot, arc, gas or heliarc welding
long run or short

or steel

Modern plant -3 city blocks long
Thousands of dies available
Most modern of sheet metal
ENGINEERED SHEET

ELECTRON ICS

Kin FABRICATION

-

October, 1954

fabricating equipment

Air Force Certified Welding Facilities
Air-conditioned spray room... complete
baking facilities
Complete sub -assembly facilities
U. S.

Want more information?

Use post card on last page.
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rYncje
Do

what other electronic and electrical manufacturers

have done for years: Turn your fine -wire problems and

requirements over to Hudson Wire. You will be served promptly,
satisfactorily, economically, by craftsmen backed by over
50 years of fine -wire specialization.

ir

BARE WIRES
Coppers

Tin

Brasses
Bronzes

Cadmium
Oxygen-free Copper
Silver

Phosphor -bronze
Nickel -silvers
Zinc
Lead

TEXTILE -COVERED WIRES
Nylon
Celanese
Silk

Fuse

Stainless Steel
Brush Wires

Cotton
Rayon
Fiberglas

Available on bare or enameled
wire, single- or double -coated

INSULATED WIRES
Iver-plated
Coppers, Brasses, Bronzes
echo -tinned Copper
tended and Bunched
,.plated

Jl

Aluminum and
Silver-Plated
Tape for Voice Co
Flat-Wire Ribbons

MATERIALS

TYPES

Copper
Aluminum
Iron
Copper -clad

Instrument
Tubing
Litz

Multiple and
Twisted

Steel

COVERINGS

Plain and Heavy
Enamel
Form var
EZsol (Liquid
Nylon)
Cement -coated
Enamel
Dow -Corning
1360 Silicone

FOR BARE & SPECIALTY WIRES

Hudson Wire Company
Ossining, N. Y.

FOR INSULATED WIRES

Winsted Division
Hudson Wire Company
Winsted, Conn.

Cassopolis Division
Hudson Wire Company
Cassopolis, Mich.

Research and development facilities to

solve your problems. Exceptionally flexible
production to provide "custom" service.
Lowest cost with highest quality.

HUDSON WIRE COMPANY
98

Want more information?

Use post card on

last page.
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ONE SOURCE

TO MEET ALL
YOUR FUSE NEEDS!

.. .

Constant research and engineering over the past
39 years have resulted in a most complete line of BUSS
fuses: dual -element (slow blowing), renewable and
one time types ... in any size from 1/500 amperes up
plus a companion line of fuse clips, blocks and holders.

-

To make sure that BUSS fuses meet the highest
standards of dependability ... every BUSS fuse
normally used by the Electronic Industries is tested in
a sensitive electronic device that automatically
rejects faulty fuses.
Many manufacturers and service organizations
have standardized on BUSS fuses to simplify their
and to
buying, stock handling and records
safeguard their good -will and reputation. You too,
will find it good business to let BUSS meet all your

-

fuse needs.

Let BUSS save you engineering time
If you should have a special problem in electrical
protection, BUSS places at your service the
world's largest fuse research laboratory and its staff
of experienced engineers to help you determine
the right fuse for the job and if possible, one
available in local wholesalers' stocks.

Makers of a complete line of fuses for home, farm, commercial, electronic and industrial use.

_ _
USETRO
TRUSTWORTHY NAMES IN
ELECTRICAL PROTECTION

IN

la

I

M

- - - - II

la

a _

l

BUSSMANN Mfg. Co. (Div. McGraw Electric Co.)
University at Jefferson, St. Louis 7, Mo.
Please send me bulletin SFB containing facts on BUSS
small dimension fuses and fuse holders.
Name

la

i

Title

Company

FOR MORE

INFORMATION

MAIL THIS COUPON
ELECTRONICS

-

October, 1954

Want more information?
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CTC Components shown include: A. capacitor; B. standard and insulated terminals; C. coil form kit; D. RF choke kit; E. coil forms

and coils; F. coil kit; G. RF chokes; H. diode clips; I. panel hardware;
J. standard and custom terminal boards; K. ceramic board.

One big family with a single thought

-

Whether you need terminals, clips,
coils, chokes, capacitors
or any of a
number of electronic components
you can be sure they're right if they're
made by CTC.
One continuing basic idea governs
the manufacture of every CTC product. And that idea is: quality control.
We could not guarantee our products
as we do without a constant check of
numerous details that determine reliable performance. Our quality control
engineers see to it that these manufacturing standards are consistently maintained right through to periodic microscopic inspection.
Pictured here are a number of components available at CTC including our
three kits. These items come in standard forms and are also custom engineered to meet your particular require-

-

ments. We would be glad to give you
complete details, including specifications and prices, on any or all CTC
units
as well as information on how
CTC components can be specially designed to solve your individual electronic components problems.
You will find it well worthwhile to

-

use components that are guaranteed.
Write to Cambridge Thermionic Corporation, 437 Concord Avenue, Cambridge 38, Mass. West Coast manufacturers contact: E. V. Roberts, 5068
West Washington Blvd., Los Angeles
16 and 988 Market Street, San Francisco, California.

-

100

CAMBRIDGE THERMIONIC CORPORATION
makers of guaranteed electronic components,
custom or standard
Want more information?

Use post card on

last page.
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"Easy to Wrap" says Jones & Laughlin.

heat -resistant

IRVINGTON

r[[1L,[2Z° 105 Tape
COILS FOR 6600 -VOLT STATORS are easily and thoroughly insulated at the coil repair shops of Jones & Laughlin Steel Corporation
by wrapping with strong, flexible Temflex 105 Tape. With its excellent elongation, this tape can be readily hand wrapped over coil bends
and high modulus of elasticity makes
and other irregular surfaces
it equally adaptable for use in taping heads to produce close, careLook to
fully lapped wraps.
USING THE SAME BASIC FORMULATION AS TEMFLEX 105
for Insulation LeadershiF
TUBING which is approved by Underwriters' Laboratories for conINSULATING VARNISH
tinuous operation at 105° C. ip air and 90° C. in oil Irvington
VARNISHED CAMERI(
Temflex 105 Tape withstands R6olonged baking cycles and continuous
VARNISHED PAPER
high -temperature service.
VARNISHED GLASS COTE
INSULATING TUBING
USE TEMFLEX 105 TAPE for insulating coils, cable, bus bars
and
CLASS "H" INSULT TIO
for corrosion protection of piping and other equipment located underground or in corrosive atmospheres.

-

-

IRVINGTON

-

-

-

WRITE FOR TECHNICAL DATA SHEET
T.M. Reg. U.S. Pat. Off,

IR1/INGTON
DIVISION
I I

OF

MINNESOTA MINING

ARGYLE TERRACE, IRVINGTON 11, N.

ELECTRON ICS

-
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J.

&

5ÄóR

MANUFACTURING COMPANY

PLANTS: IRVINGTON, N. J.; MONROVIA, CALIF.; HAMILTON. ONTARIO. CANADA
Want more information?

Use

post card on last page.
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today and tomorrow
The assurance that copper is in abundant supply and can be used without
restrictions is the "go ahead" for industry. You can now rate PERFORMANCE
over AVAILABILITY when choosing materials. By using copper and its alloys,
brass and bronze, your product is easier to fabricate, better and more durable.

SHORT

TONS

We can get more copper than we now have. Although industry and government have been consuming more copper than in any previous
peacetime period, production has kept pace with this increased
demand. And producers are not working at full capacity
!

More copper keeps on coming. Eleven major new projects in the U. S. will start
producing in the next 3 years. These mines will add 250,000 tons to
our annual production-more than 1/4 of all the domestic copper
mined during 1953. In addition, recent improvements in mining
techniques now make it possible to obtain copper from ores considered commercially unworkable in the past.

Copper is virtually indestructible. At least

1,400,000

out of every 4 pounds of copper used in today's products, when scrapped, can be re -used in the
future. Every day we are adding to our "copper capital". The more
the more we have!
copper we use
3

...

Copper or its alloys provide these advantages

of electricity
commercially available.

Best conductor

102

Does not rust

...

high
corrosion resistance.

transfer agent
of all commercial metals.
Best heat

Want more information?

Use post card on

..

.

Easy to machine, form,

last page.
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stamp, poiish, plate, etc.

Welds readily
excellent
for soldering and brazing.
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Source-American Bureau of Metal Statistics Year Book 1953

Copper has a new ability to serve you. Many of your problems are being solved in the laboratories of the copper and brass
industry. Whether it's a new alloy, a different temper or a special
property
copper can help you develop new ideas. Copper
can bring old methods up to date. Call a supplier of copper and
brass and convert your thoughts to action!

* "Copper ... is fortunately available in

ample supply to meet any foreseeable
demand"

...

'

3

CO' t : ,
h

-

_

'

-

-

BRASS

Research Association
ELECTRON ICS

-

For information about U.

S. copper supplies including free copies of this Government report and the new booklet,
"Copper
Today and Tomorrow", send

...

attached coupon to:

%

u

Foreword, U. S. Dept. of Commerce
B.D.S.A. Copper Quarterly, August 1954

October, 1954

Want more information' Use post card on last page.
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Copper & Brass Research Assn.,Dpt. W
420 Lexington Ave., New York 17, N. Y.
NAME
COMPANY
ADDRESS

CITY

STATE
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Automatic voltage stabilization
for sensitive control components
You can eliminate the variable of erratic line voltage on
voltage -sensitive elements of automatic control equipment.
Do it simply and economically with the Sola Constant Voltage
Transformer.
The Sola stabilizer is a static-magnetic regulator which
differs from regulators depending solely upon saturation of
core materials; or electronic types employing tubes. Their
characteristics, listed below, make them ideal for controlling
input voltage to voltage-sensitive electronic and electrical
control components.
1. Regulation within i-1 %, with primary voltage
(transient or continuous) variations as great as 30%.
2. Response time less than 11/2 cycles.
3. No moving or wearing mechanical parts, nor vacuum
tubes; requires no manual adjustments.

L//"l\

4.

Completely automatic, continuous regulation.

5.

Self -protecting against short-circuits on output.

6. Current -limiting characteristic protects load equip-

ment.
7.

Isolates the input and output circuits.

Forty-three Sola stock units are available in a wide
variety of ratings, voltages and types. In addition, custom designed units can be manufactured (in production quantities) to meet specific requirements.
The experience of the world's largest manufacturer of
constant voltage transformers is available to you. We invite
you to discuss your voltage stabilizing problems with a Sola
Sales Engineer.

TRANSFORMERS
r'Igap"t

WRITE FOR LITERATURE. Sola Constant
Voltage Transformers are completely described in a 24 page manual. Write for a copy of
7J -CV -200 on your letterhead, please.

LIGHTING TRANSFORMERS for All Types of Fluorescent and
CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Electrical Equipmee.t
BOSTON: 272 Centre Street,
Mercury Vapor Lamps.
SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Illinois, Bishop 2-1414
PHILADELPHIA: Commercial Trust
LOS ANGELES _^b: 2025 Sunset Boulevard
NEW YORK 35: 103 East 125th Street
Newton 58, Massachusetts
in Other Principal Cities
Representatives
Street
MISSOURI:
406
West
34th
KANSAS CITY 2,
Building
CLEVELAND 15: 1836 Euclid Avenue

104

Want more information?

Use

post card on last page.

www.americanradiohistory.com

October, 1954

-

ELECTRONICS

A

MESSAGE

RESULTS OF

TO

AMERICAN

AN INTELLECTUAL REVOLUTION

INDUSTRY

.

.

ONE

OF

A

SERIES

.

"The Western Miracle" Continues...

More Automatic Controls for Industry

Within recent weeks three

new monthly technical magazines devoted to automatic control
systems for industrial processes and machinery
have offered the public their first issues. One of
these is CONTROL ENGINEERING,a McGrawHill publication.
What has caused this surge of interest in the
design and application of automatic control systems? What does it portend for the future of
American industry? More important, what does
it promise for the American standard of living, of which industry is and must be the
servant? And what is the role of CONTROL
ENGINEERING in this development? It is to
those questions that this statement is addressed.

A New Intellectual Revolution
It is frequently asserted that we are now in
the throes of a new industrial revolution. The
revolution is described as the eliminating of
wasteful applications of human labor to repetitive tasks through new technology which makes
it possible to transfer those tasks to automatically controlled machinery.
It is perhaps more accurate, however, to say
that we are the beneficiaries of a new intellectual
revolution in the application of science to industry. This new intellectual revolution points the
way toward giant strides in the continuing proc-

ess of taking dull and laborious work off the
backs and minds of men and transferring it to
machines operating in large batteries under
automatic control.
The practical engineering work required to
convert this intellectual revolution into a fullscale industrial revolution, however, in large
part still remains to be done. It is to this task
that CONTROL ENGINEERING will be devoted. Its role is that of bridging the gap, in
engineering and economic terms, between the
new conceptions of automatic control of industrial processes and their practical workaday
application. These conceptions run the full
gamut from systems of control for automatic
factories making heavy industrial products to
highly personalized systems of automatic control to warn people when they are approaching
the broiling point in sunning themselves at the
beach or becoming too drowsy to drive their

cars safely.

Enter the "Feed -Back" System
Enough work has been done to move these
conceptions out of the realm of interesting
dreams and into the realm of practical possibilities, and in some cases into the realm of practical realities. Crucial parts of this work were
done during World War II when weapons were
successfully equipped with "feed-back" systems

www.americanradiohistory.com

that automatically corrected mistakes made by
the weapons in locating their targets.
The principle of the "feed-back" system is as
ancient as the personal monitor that tells us not
to run into each other as we walk along the
street. It feeds back to our locomotion machinery the warning of a collision ahead. But the
application of the principle to weapon control
and then to more general machinery control
required superlatively imaginative and skillful
scientific development.
When a "feed-back" system that monitors an
automatic process and keeps it lined up precisely is teamed up with a computing machine,
capable of making lightning calculations that
control both what goes into the process and
what is done with the product, the horizons of
automatic control become broad indeed. But in
large part they still remain horizons. A vast
range of practical engineering work remains to
be done to realize anything like the full potential
of automatic control of industrial processes and
machinery.

More and Better Jobs
There are those who view the surge of interest
in automatic control with alarm. They conjure
up a situation in which automatic processes will
at once expand the ranks of the unemployed
and reduce many of those still working in industry to the status of robots or automatons.
A look at the record of the American economy
record of amazing growth, steadily improving job opportunities and a constantly rising
standard of living demolishes the basis for
such fears. The introduction of new and more
efficient industrial machinery and processes obviously cannot be accomplished without creating
some disturbance for some individuals and
some companies. But consistently the longer
range effect of such local and temporary disturbance has been more jobs and better jobs for
Americans.
It is no accident that, while the proportion of
industrial wage earners in our population is
virtually the same as it was in 1920, the pro-

portion of professional and salaried workers has
doubled. The proportion of unskilled workers,
furthermore, has dropped by half. This has been
an essential part of a continuing process by
which drudgery has been transferred to machines while the workers who formerly did the
drudgery have been graduated to jobs calling
for greater competence and providing better pay.

Higher Living Standard
A British historian, H. J. Hancock, has referred to this general process as "the Western

miracle"-that of providing an ever higher
and higher standard of living for more and
more Americans. The key element in this miracle
has been more and more reliance on power driven machines to get the day's work done.
In the nature of the extremely complicated
apparatus involved, full development of systems which have passed through the "think
stage" into the status of practical possibilities
will be a time-consuming process. It will also be
a very exacting process, calling for a tremendous application of engineering skill and ingenuity. However, the engineers who are concentrating on this difficult, workaday phase of
the development of apparatus for automatic
control will be inspired by the knowledge that
they are making a crucial contribution to technical progress which holds great promise of
good for the American people.

-a

-

This message is one of a series prepared by the
McGraw-Hill Department of Economics to help

increase public knowledge and understanding
of important nationwide developments that are
of particular concern to the business and professional community served by our industrial
and technical publications.
Permission is freely extended to newspapers,
groups or individuals to quote or reprint all or
parts of the text.

PRESIDENT

McGRAW-HILL PUBLISHING COMPANY, INC.
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GATES RADIO

OMPf.tr£

Eimac 3X2500F3's featured in
Gates models BC -5B and BC -10B

the world over.

EIMAI 3X2500F3's
IN GATES 5/10KW AM TRANSMITTERS
GATES

TRANSrIVER
BC

`B

BC -DB

MODULATOR

PA

Eimac
3X2500F3's
2 Eimac
3X2500F3's

Eimac
3X?500F3
2 Eimac
3X250013's

2

EITEL-McCULLOUGH, INC.
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Data
Relay Requirements Fulfilled More Easily
By Greater Diversity of Phil -trot Relays
New Phillips Home Plant
NEW FEATURES

PROVIDE MORE NEARLY

PERFECT RELAYS

EXACTING

FOR

THE MORE

REQUIREMENTS

of the more recently developed relay manufacturing techniques is the' method of utilizing
aluminum time delay blocks in multi -contact
time delay relays. These provide time delay
features in a multi -contact relay, at the same
time keep the unit weight as light as possible.
One

COMPLETE FLEXIBILITY OF ALL COMPONENTS

New methods developed at Phillips mean that
relays for special or for complex control problems, which formerly have required complete
engineering from "scratch'; in many cases now
can be produced much faster and at little or no
increase in price over standard models.
Coils in a wide assortment of winding types
and characteristics at Phillips are now almost
completely interchangeable during relay assembly. Relay functions calling for varying marginal and timing values are easily fulfilled, as
are requirements of operating values, timing
sequence and release constants.
WIDE CHOICE OF SPRING

AND CONTACT COMBINATIONS

The "custom" addition or omission of springs
is accomplished just as easily. And variations
of contact forms and of special contacts themselves are standard practice at Phillips.

PROGRESS is synonymous with Phillips. The
company, beginning operations in 1946, is the
leader in its field, with millions of dollars worth
of Phil-trol Relays functioning in hundreds of
different applications. More and more Design
Engineers rely on Phillips for their relay and
actuator needs, because they know that Phillips
quality of product is maintained by unparalleled excellence of all Phil-trol components.
They have learned, too, that the Phil-trol line
provides a broader selection of relay types, and
greater flexibility within each type-permitting
wider latitude in product design. Phillips
management, ever mindful of the company's

responsibility as a leading relay supplier, has
continued to develop more, improved and
strategically located manufacturing facilities.
In July of this year Phillips moved into its
new, modern, daylight -type home plant and
offices (shown above) in Joliet, Illinois. In
August, a new plant at Santa Monica, California, began operating. The modern, fully airconditioned and air -cleaned plant at Santurce,
Puerto Rico, producing high -quality aircraft
Relays for more than two years, is being
further expanded. Phillips future plans include
additional expansions as customer needs indicate.

POWER RELAY SERIES COMPLETE

Requirements of aircraft and mobile equipment
for relays to withstand severe shock and vibration have caused important advancements in the
design and construction of Phil-trol relays.
There are many types of Phil-trol power relays
which exemplify the benefit of Phillip's extensive
experience in this field.
The type 27QA as illustrated is unexcelled in
this field. The type 27QA has been universally
accepted by leading aircraft designers as the
ideal relay to withstand vibration and shock. It
is utilized by almost all leading commercial
aircraft in use today.
A comprehensive Phil-trol engineering service
is maintained chiefly to consider and recommend, without obligation whatsoever, whether
or not there is a "standard" Phil-trol relay
which will precisely fulfill rigid specifications
with substantial savings in cost.

Phil-4rol Type 27QA Relay

M«U

hillips Control Corporation
A

106

THOR

ec MOLES

This type 27 relay is available in I, 2, 3, 4, or 5 pole models, with
single or double throw. Operating voltage up to 230 D.C., resistance
up to 13,400 ohms. Minimum operating current is .001 amps.
Available in dust cover, or hermetically sealed (as shown at right).

CORPORATION

Want more information?

SUBSIDIARY

Use post card on

last page.

www.americanradiohistory.com

JOLIET
LINOIS

October, 1954

-

ELECTRONICS

for Relay Users
Phil-trol Sales -Engineering Offices

Twin Contacts Give Phil-trol Type 8
Relays Exceptional Reliability

COAST -TO -COAST

59 W. Washington St., Joliet, Ill.
Tel. Joliet 3-3431
833 Ellicott Square Bldg., Buffalo 3, N.Y.
Tel. Madison 3306.

2044 Graybar Bldg., 420 Lexington Ave.,
N.Y. 17 , N.Y. Tel. Murray Hill 5-9103.
Western Savings Fund Bldg., Broad and
Chestnut, Philadelphia, Pa.
Tel. Kingsley 6-2480.

311-315 Georgia Savings Bank Bldg.,
84 Peachtree St., N.W., Atlanta 3, Gad
Tel. Cyprus 7381.

L
END VIEW

Demands for reliable and fast -acting relays
for applications where more rapid opening
and closing of contact is required, resulted
in the design of the Phil-trol Type 8 Relay.
This series of relays features high sensitivity with immediate response, excellent
adaptability for marginal operation, with
fast, positive and reliable closing and opening. Then, to assure that these characteristics will maintain, the Type 8 Relays are
given "Y" springs, providing them with
twin contacts which are operative in every

12812 Puritan Ave., Detroit 27, Mich.
Tel. University 1-7311.

SIDE VIEW

12417 Cedar Road, Cleveland 6, Ohio.
Tel. Erie View 1-0054.

circuit function. Long -life bronze bearings
assure the maximum precision of operation.
These units physically are compact and
light in weight. Their coils may be single or
double wound and, if desired, equipped for
slow release or for slow operation. They
operate up to 230 volts D.C. Come in 3
different forms with maximum pile-up of 10
springs. Their dimensions are 1W wide x
long. For heavy-duty service and long
life these relays are unexcelled.

5410 Wilshire Blvd., Los Angeles 36, Calif.
Tel. Webster 3-6405.

2910 Nebraska Ave., Santa Monica, Calif.
Tel. Van Nuys, State 9-4887.

216 First Ave., N., Seattle 9, Wash.
Tel. Eliot 6981.
180 University Ave., Palo Alto, Calif.
Tel. Davenport 3-3288.
3014 So. Cherry Way, Denver 20, Colo.
Tel. Skyline 6-2555.

2"

'Most All Phil-trol Relays Are Now Available Hermetically Sealed
Advancements in hermetic sealing pioneered
at Phillips produce an utterly complete protection of proper relay function. Techniques
known only at Phillips are acknowledged
to deliver hermetically sealed relays superior to any other similar products in
the field.
In general, Phil-trol Relays are mounted
on the proper base assemblies, with
INFRARED soldering used to affix the

glass header. Hydraulic crimping then
closes all seams of metal housings to completely enclose the relays, and seams are

permanently soldered. Then each enclosure
is exhausted to a few microns of pressure,

removing all trace of moisture or of gas. It
next is thoroughly flushed with chemically dry
nitrogen. Again exhausted. Then once more
pumped full of dry nitrogen to at least one
atmosphere of pressure. The evacuating tube
is now pinched off and solder -sealed. A
coat of finishing paint over primer still
further protects and "dresses" each unit.
Phil-trol Relays protected by Phillips unique
hermetic sealing are available for virtually
every circuit purpose and requirement. The
20445 Phil-trol Sealed Relay shown here
accommodates the type 27QA Relay. It has
studs and individual terminals. Terminals
are rated at 25 amperes.

®
PHILLIPS CONTROL CORP., Dept. E.

Let

Phil-trol Progress
Help Solve Your

Relay Problems

I

Plants at Joliet, Illinois,
Santa Monica, California,
and Santurce, Puerto Rico.

ELECTRONICS

e
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Gentlemen: Please send me your General Catalog
am personally interested in Phil-trol Type 27 Relays
Phil-trol Type HQA Relays
Phil-trol Hermetically SealedtRelays
I

1

Name

Company
Street

7one

City

MOB

-

11111

Joliet, Ill.

Want more information? Use post card on last page.
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TIMER COMBINATIONS

Re -Cycling

Timers

Time Delay Timers
tlCº G93f:X111991

,t;

MODEL

C

Running Time Meters

J..

HOURS

Interval Timers

-..._._..

PERHAPS YOUR TIMER WILL BE THE

661st
4

How

do you know we can supply you with the timer
that will do your job best? Because we have 19 years
of experience in developing new timers to meet our
customers widely varied requirements. If one of our
standard timers won't do it -or one of the 660 combinations we have thus far developed from our 17 basic
units -our engineers will develop the 661st combination, for your specific needs.

INDUSTReL

that Control
the Pulse Beat of Industry

!'inners

108

TI4ERBI

We manufacture a complete line of timers in these
broad classifications:
TIME DELAY TIMERS
RE -CYCLING TIMERS

INTERVAL TIMERS
RUNNING TIME METERS

And since we maintain large stocks of our 17 basic
units, we can assure you of rapid deliveries -and of

good deliveries even on special orders. Automation?
We're in it up to our ears... just put your problem up
to one of our timer specialists. Your inquiries will receive prompt attention.

INDUSTRIAL TIMER CORPORATION
131

Want more information?

OGDEN STREET, NEWARK 4, N.J.

Use post card on

last page.
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New design possibilities opened by outstanding

dielectric strength of

Du

-

A new product of Du Pont research-"Mylar" polyester film
offers you a balance of physical, electrical, chemical and thermal
properties never before available in a plastic material.
Shown above is the testing of the unusual dielectric strength of
this remarkable new film. "Mylar" resists electrical puncture at
4000 volts per mil.
Versatile "Mylar" opens new possibilities in the design of electrical equipment. It is already being used to advantage as slot,

SEND FOR FREE BOOKLET:

To help you evaluate the advantages of "Mylar" for your product, this free booklet gives you

the property specifications of
"Mylar"... shows how this new
film can be used to improve electrical products. Write E. I. du
Pont de Nemours & Co. (Inc.),
Film Department, Room 4 -EM,
Wilmington 98, Delaware.

phase and wedge insulation in motors; layer insulation in capacitors; conductor insulation in transformers; under -lead insulation
for coils; and as a barrier tape for wire and cable_ Why not see
how "Mylar" can help you improve or develop a product?

Film Department 4E
E. I. du Pont de Nemours & Co. (Inc.)
Wilmington 98, Delaware
Please send me more information about Du Pont

DU PONT MYLAR®

"Mylar."

Polyester Film

Name
Title
Firm

CU PONS

Street & No

RE,¡. U.5.PAT.C3ií

BETTER THINGS FOR BETTER LIVING

ELECTRON ICS

-

October, !954

...

City

THROUGH CHEMISTRY

Want more information?

Pont MYLAR

Use post card on

last page.
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MB cycling system runs

vibration tests automatically
Versatile electronic

"brain" for

saves manpower and manhours

MB Vibration Exciters

- performs

a variety

of cycled shake -tests unattended!
A vibration test that involves a continuous cycle of changes from
10 to 500 cps along with constant displacement or constant acceleration can now be done with great simplicity, accuracy and
minimum supervision. Simply set up the specimen on an MB

Shaker

-

-

set the controls for the desired actions and let the
cycling system take over.
This electronic unit varies shaker frequency at any sweep
speed, and between any two preset frequency limits. It controls
the exciter's amplitude or acceleration within ±10% for a dead
mass or resonant type of loading and for cycled tests to satisfy
MIL -E-5272 and other specifications.
For maximum flexibility of operation, this cycling system also
provides for automatic transfer of constant amplitude to constant
"g" at any preselected frequency setting.
The system can be operated manually when desired. It's also
protected against control failure or conditions of extreme load
resonances through use of an automatic structural strain control.
SHAKE TESTING PAYS
Vibration testing tells how well a product will bear up in service, reveals design faults, determines fatigue strength.
Designed for heavy duty service, MB vibration exciters such as the
Model C-5, rated at 750 pounds force, and the Model C-25 rated at 3500
pounds force, deliver maximum performance, pure table motion and
dependable operation.
Send for detailed specifications on MB cycling systems. Also for
Bulletin which gives data on vibration exciters.

MB MODEL

T-25

MC CONTROL

CABINET

with automatic cycling system

developed to control the action of
vibration exciters to a specified
cycle of events, and with little or
no supervision.
4

set up on the Model
C-5 MB Vibration Exciter-and also
one on Model C-25 two of the
models which can be automatically
controlled by MB's cycling systems.
A VIBRATION TEST

-

BULLETIN TELLS MORE

THE11MANUFACTURING

COMPANY,

Contains specifications, operating information and helpful hints on usages of the
complete line of MB Exci-

INC.

1060 STATE STREET, NEW HAVEN 11, CONN.

ters. Write for Bulletin
1-VE -5.

PRODUCTS AND EQUIPMENT TO CONTROL VIBRATION
110

Wont more information?

Use post card on

TO MEASURE IT
last page,
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Capacitars are held between
die -cui card zoard strips.

NEW PACKAGING METHOD
FOR DISC CERAMICONS®
Pallet -Pak, ERIE's exclusive new packaging method
for Disc Ceramicons, answers the need for mechanically pre -aligned capacitors that can be fed into
automatic assembly machinery. Hand assembly is
also improved because of the ease of handling and
the physical uniformity of the capacitor.
ERIE is constantly searching for new ways to
assist manufacturers in reducing production costs.
Pallet -Pak is a development by ERIE Industrial Engineers with this purpose in mind.
The many other advantages of Pallet -Pak are
noted at right. Write for our Pallet -Pak Bulletin
with complete illustrations and advantages of

ADVANTAGES FOR
INVENTORY AND STORAGE

Known number in strip
makes inventory control

Strips are placed in carrier
insert which =its in pallet.

this new packaging method that is currently
available on a portion of ERIE Disc Ceram icon

easier.
Count empty stripsmultiply by number for
usage control.
Markings all face one
direction for easy
identification
Drawer type disposable
pallet for storage and
shipping.

production.

Slips, carrier, and pallet form
one complete shipping unit.
Straight leac wires-no tangling-units easily
removed by pulling from strip.
Unform lead leng-h.
Carrier insert scts as tote -tray for easy han-

as three pallets
can be shipped in this mjlAs many

tiple drawer-type carton.

.11111::

.sm:ee

ding.
Index holes in strip 11/2" center to center for
use in lead forming and cutting equipment.
Index holes are above carrier sides-rods
can be inserted through holes and entire lot
lifted easily in one operation.
Assurance of uniform quality, resulting from
continuous product on flow.

RIE

tea,,

1

...

ELECTRONICS
CORPORATION
Main Offices and Factories: ERIE, PA.

ERIE RESISTOR
D

RESISTOR CORP.

DIVISION

Camden, N. J.
Detroit, Mich.
Sales Offices: Cliffside; N. J.
Chicago, III.
Toronto, Ontario
Fort Wayne, Ind. Los Angeles, Calif.
Cincinnati, Ohio
Manufacturing Subsidiaries:
HOLLY SPRINGS, MISSISSIPPI
LONDON, ENGLAND
TRENTON, ONTARIO
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AMERICAN AIRLINES
THE WORLD'S FIRST SCHEDULED

10 YEARS AGO,
On October 15th, 1944, businessmen found a new way to
send their wares to market when an American Airlines
DC -3 flew the first flight of the first scheduled airfreight
service. Though the event could not compete with the war
headlines of the day, it did make news-and good news-to
those seeking better methods of distribution.
In the first full year of operation alone, American Airlines delivered more than 2,500,000 pounds of cargo consisting mainly of fish, flowers and pharmaceuticals. Succeeding years saw impressive gains in both volume and
variety as well as American's introduction of the first all
cargo aircraft to be employed in scheduled freight opera-

tions. Today-with ponderous as well as perishable products moving daily by air, the amount of freight carried
by American in 1954 is expected to exceed 100,000,000
pounds-again establishing American as the leading carrier of Air Cargo.
With service to leading industrial centers throughout
the United States, American Airlines Airfreight is an industry -wide offering whose full potential can only be
measured by the imaginations of those who explore and
employ its services. American Airlines, Cargo Sales Division, 100 Park Avenue, New York 17, New York.

r

N
AMER/CAN

Q/RL/NE
,t

AMERICANA/RUNES
mw
Afrline
1m,ericas oCeading-

112
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October 15th, 1944-An American DC.3
makes the FIRST scheduled cargo flight.

KIS'OIY gut poi the Fret pies!
I NA uG uRA TED
AIRFREIGHT SERVICE

áM(RICANA/RLINfS,N,.

VOLUME OF CARGO CARRIED
FROM

'944

(figures

in

EW

AMERICAN AIRLINES AIRFREIGHT

THROUGH 1954

98.7

*100.

1953

1954

85.4

millions of pounds)
66.3

72.3

70.6

1950

1951

51.1

27.9
13.2

2.5

*estimate

ELECTRDNICS
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1945

1946

1947

1948

1949

Want more information? Use post card on last page.

www.americanradiohistory.com

1952

113

Filling a need not filled before ... a whole series of
MECHANICAL CONSTRUCTION COMPONENTS
directed specifically toward trying to simplify the problems of mechanical construction in the
following field:

To Mount, Connect, House,

Fasten and Monitor Electronic Circuitry

Here for the first time is a complete coordinated series of Mechanical Construction Components
not only to enhance product utility, but also to facilitate designing so that your production is
simplified and your product becomes easier to make.

You have to provide for IN -OUT CIRCUITS

1.

Alden Detachable Line Cord
to bring the power in

Alden Point -of -Check Back Connectors
Organize all in -out leads with Alden Point -of Check Back Connectors. You'd probably like to
make every in -out lead
Reduce all problems to just a
1 Ci=`.rpaccessible. With Alden
plug mounted in your equipBack Connectors all wirment.
ing can be spread out
across a central pointof -check so each lead is
individually accessible for color
coding and check,

Provide power take-outs with
Alden Mini -space AC Outlets

Tiny tell -tales spot

trouble instantly-Indicate operation normal.
abnormal operation, or
In certain stage-or give

-

World's sma,lost outlets
take a minimum of
space, can be fitted in
wherever a power takeout Is needed or would
Improve customer appeal
of your product.

e` \s
.

j

Give customer choice of de-

sired length for his Installation.

Provide front Panel Point -of-Check

access for

Assemble fast-just eyelet. rivet or screw right

into mounting panel.

Blind rat's nest wiring of
conventional connectors is
avoided.

tiny, brilliant indicator
light gives visual check

402 ACE with easily ac-

202 FLAC
Available in SV or POT cordage-right
angle and straight plug sockets. Write
for sample 202 FIAC.
462.2

cessible tabs for quick
soldering 402 ACFL pre wired with
leads tailored to
yourspecificatlons.
Write for
samples.

462-1 Two -contact Unit. Back Connectors. available for 5 to 15
amps in a whole series of
styles to meet a host of problems, and give new flexibility
and accessibility in wiring.
Ask for samples of 462 Series.

internal

checks. Especially designed for front panel
mounting, yet take tiny
amount of space and are
simple to Install In production.
110 BCS Alden Mini Test Jack-Whole serles
of tiny Insulated jacks
to test critical voltages
from front panel.
86L Alden Pan -l -Lite,
of on -off and sequential

stages.

440-4FB Tiny Alden

Fuse -lite Fuseholder
spots blown fuse --light
glows and warns of
power failure In any
unit. Write for samples.

You have to provide INTERNAL CONNECTORS
Here for the first time you have an integrated series of connectors - that can be completely prewired with leads tailored to your specifications - ready to drop abroad your equipment as a low-cost sub -assembly.
2.

INSIDE ALDEN CONNECTORS
Unique Alden Top-Connec ed Contacts provide: Individual strain
relief for each lead.

R

W1

8101M/F

SINGLE LEAD
DISCONNECTS
Circuit -breaking con-

TWO TO SEVEN

Speaker
Connector
Series

LEAD

Beautiful detachable
terminal connectors
that do away with

terminal strips,
make connections

nectors that make
Ideal miniature hi voltage disconnects.
Phenolic or polyethylene insulation. UL

detachable and

eliminate major soldering and cabling
and operations for

chanically
crimped
to Alden contact.

2.

connection.
3. Molded clip
pockets restrict
all strain on
wire to direction
of greatest mec

TWO TO

Wire connec-

tion is so der
bonded for perfect electrical

h a n

i

cal

strength.
Bare #22 gage stranded copper
wire will break before solder connection gives.
100'", molded insulation surrounds
each clip and lead.

.)011(

ELEVEN
LEAD

For cables having
several connectors,
prevent misconnects
by specifying Alden
Non - Interchangeable Connectors.
Each connector can
have individual pin

pattern to mate

500 Series

only with proper
socket.

ONE TO FIVE LEAD

MINI

Compact inexpensive

Shielded
Series

tubing around wiring and greatly
increasing arcover distances over conventional design.

LEAD

ments.

directly into the

-

Series

Excellent miniature
connectors for radio

Metal Seal
Series

connected contacts
the leads are drawn

Non -interchangeable

TV antenna lead HA Series and
Ins and low -voltage
connections on instru-

With Alden top -

solid molded insulation of the clip
pockets eliminating the danger of
insulation pull back doing away
entirely with the need of insulating

TWO AND THREE

DIAL LIGHT SOCKETS
Prewlred to your specifications with
unique solderless contacts that provide Insulation strain relief and give
"biting" contact with bulb base.
These 4 detachable mounting styles
meet about 90(2 of your needs.
raanre+s

you.

safety collar.

1. Wire Is me-

-

fer
gr.
201M/F

connector with UL
safety collar for carrying AC power or
signal, for making

ONE TO FIVE LEAD

Plugs. Connectors and
Sockets that answer
most needs for 1 to 5
shielded leads. Metal
seal socket grounds plug
upon insertion.

211

214

C

83UL Single Lead
Snap -in

82ML Double Lead
Cup Mounting

85UL Double Lead
Snap -in

for every purpose
Completely prewired-Phenolic,
Injection
TUBE CAPS

DUO -DECALS.
Have only 3 parts:

SERIES

breakdown exceeds
that of tube base.

Quality phenolics, completely insulated for radio receiver, transmitter
or TV tubes.

"Top Connected'
contacts, leads,
molding. Voltage

chassis connections.

81L Single Lead
Clip Mounting

90

It

ä

-R TUBE CONNECTORS

Quality equipment for
instruments, TV, radar.
Magnat, duo -decal, di,
heptal. 1005£ insulation
each clip and lead.

ISL
SERIES

Integrally molded
with insulation, lead
ainde grid in one

t
environmental and electrical econditions.

REQUEST SAMPLES OF ANY OF THESE CONNECTORS.

COMPLETELY MOLDED CABLES
Combining the unique Alden Top -connected Contacts with a new Alden technique of
molding connector insulation right around the wire insulation, complete cables can
be made to your specifications comprising any combination of multi -wire connectors
and plugs, all molded into completely replaceable cable units. The homogeneous
bonding of wire and cable insulation provides the ultimate answer for corona, dust
and moisture seals to give new freedom from maintenance in the field of cabling.
This is a natural wherever a high quality cabling job is wanted or where tricky
environmental conditions must be overcome. Outline your problem and let us work
with you.

NA -ALO

New Alden Technique solves hi -

voltage and corona problems

This 20,000 volt Anode Cable for color TV comprises nylon Tube
Cap. High -voltage Disconnect and Anode Clip, molded by New
Alden technique to form integral unit with joints sealed against
leakage and corona discharge.

ALDEN PRODUCTS CO. 1127 N. Main St., Brockton 64, Mass.
www.americanradiohistory.com

Provide for CIRCUITRY MOUNTING

3. To

is a Terminal Card Mounting System that lets you mount your circuitry in space -saving vertical planes and reduces circuitry probratchet
lems to speedy sub -assembly jobs. Terminal mounting cards you can cut off any length, or order cut to your specs in volume
you
circuitry
right
on
cards.
Whatever
wired
mounted
in
chassis,
but
not
sockets
wrap
tube
or
-around
no
pliering
terminals that require
plan, the Alden Terminal Mounting Card System is a logical step because it saves space, speeds production, leads to automation of circuitry
mounting and paves the way for printed circuitry.

Here

...

...

JUMPER STRIP
Eliminates wiring
for common circuits

MINIATURE
TERMINALS

PREPUNCHED TERMINAL MTG. CARD

YOUR COMPLETED CIRCUITS
FOR PLUG-IN PACKAGE OR CHASSIS

CARD-MOUNTING
SOCKETS

651T

T 653T

i l't1

654T

652T

Held for soldering

No pliers-No twisting
NOT WANTED

Make speedy, flex-

Jumper strip eliminates wiring-can be used to lay out
prototype printed circultS.

ible wiring ter-

Used In printed circuitry Ter-

minals.

minals 652T and 654T form
solder eyelet.

4.

Sockets can be
wired on card before assembly Into
chassis.

Socket with pigtall leads that
drop into printed

Space -saving circuitry planes
mount compactly into chassis.

circuitry.

You probably want PLUG-IN CONSTRUCTION

Small circuits wired on Alden Terminal Cards become Plug-in Packages. Using only the basic components listed below, more than 117
tube and circuitry layouts can be accommodated with the Alden Plug-in Package Components.
Shielded

"20" Package

I_s

BAILS mount

through housing to Base.

LIDS center
card-mounted sockets.

HOUSINGS
can be used
for complete
shielding.

BASE pro-

vides up to 20
pins in variable layouts.

SOCKET for

or
chassis
rack mount Ing.

Open"20"
Package

Complete circuits can be divided function by function mounted in planes.

Plug into Alden

Plug into portable
carrying cases

Uni racks (stack-

ing)

Plug into standard relay rack
using Rack Adaptor

ALDEN BASIC CHASSIS

2", 4", 8" and 17" widths
With complete circuitry divided
function by function, the planes
of circuitry can be put into Alden
Basic Chasses to become plug-in

D

º

º

e

e

e

Rack Adaptor
go

In

units.

Portable Cases

In

Alden Uni -racks

You may wish to CONVERT DESIGNS TO PLUG-IN

5.

If you want plug-in advantages, it isn't necessary to completely re -design equipment already in existence. Let the Alden Serve -a -Unit Kit
make your equipment into a plug-in that's easy to service and replaceable in 30 seconds. Alden standard components are ready and waiting
and can be furnished to the exact dimensions you require.

©

Automatic Electronic Control
converted to plug-in

Alden Back Connectors

It's as simple as this

Alden Serve -a -Unit Lock

o

Alden Side Rails

-

Arrange Side Rails (1) and Lock
Frame (2) to accommodate your chassis. Mount Alden Back Connectors (3)
on your chassis in orderly accessible
row with interval between critical circuits. Mount mating back connectors
on Lock Frame which is drilled and
tapped to receive them. Insert Serve -a Unit Locks (4) by drilling simple
holes to fit the shank so the detachable
pilot head lines up with Lock Frame
holes designed to mate with its cam
action.

Lock Frame

Side Rails
Back

r

Connectors

Se Loc-a-Unit

Lock

-

Alden Lock Frame

REQUEST FREE "ALDEN HANDBOOK" TODAY
www.americanradiohistory.com
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NCORPORATEa

NEW

VIDEO
TRANSMISSION TEST EQUIPMENT
1041 -BR

New Telechrome equipment designed to provide test signals for
precise checking of video facilities.

STAIR STEP GEN-

(Variable)
lineary and grey
scale output
relationship
in linear or non-linear system. Built-in color carrier
ERATOR

AUTOMATIC

Checks

generator may

be

FREQUENCY
CONTROL
304A

added to

R

steps.

Back porch burst al-

SYNCH

lows

lock -in

GENERATOR

to

3.58

This equipment is now in use by
major networks, TV stations, and
the Bell Telephone System. This

COMPOSITE

MC

color equipment.

3038R

STAIR -STEP
GENERATOR
1071 -AR

WINDOW

WINDOW

(Variable)

GENERATOR

Determines ringing,

GENERATOR

smears, steps, low frequency

tilt,

phase

shift,

-

MULTI -BURST
FREQUENCY
GENERATOR

mismatched terminations, etc. in TV signals or systems.

1070-BR

balanced output.

110 ohm

MULTI -BURST

FREQUENCY GENERATOR (13 freq. selectable from .5 to
Checks wide

6

REGULATED
POWER SUPPLY

MC)

512AR

band

coaxial cables, microwave links, individual
units, and complete TV
systems for frequency
response characteristics. Produces six frequencies

type of equipment was recently
described by H. Gronberg of NBC
before the NARTB Engineering
Conference in Chicago. These units
are available individually or as an
integrated system with 75 ohm or

REGULATED
POWER SUPPLY
613BR

simultaneous-

ly plus white bar

OSCILLOSCOPE

reference.

Switchable
color burst on back

MODEL

for instantaneous

porch.

1521-A
1

CAMERA

(Polaroid Land Type)

-to -1 ratio photo -recording of these

or other test signals.
MODEL

608-A

HI -LO

MODEL 524-D

FILTER

CROSS

OSCILLOSCOPE

Full facilities
Ch

Chromaly.er

roma scope

Transmits,
receives,

Phase Slope

(Signal

(Envelope Delay)

Certification)

Curve Tracer

monitors,
analyzes
composite
color pictures

Literature on these and more than 700 addiinstruments for color TV by TELE CHROME are available on request.

The Nation's Leading Supplier of Color TV Equipment

tional

116

88

Want more intormat.on?

Use post card on

last page.
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Merrick Road

Amityville.
AMityville 4.4446

October, 1954

-

N. Y.

ELECTRONICS

1ANY SPECIFIED LENGTH
3/4" TO 3-V8" INCLUSIVE

NOTE-:

-283'

INTERNALLY THREADED I/4"-28 AND EMBOSSED TO PROVIDE
1"T06"02. RUNNING TORQUE WITH I/4"-28 MPA STANDARD
SHALLOW THREAD CORE AS DETAILED BELOW :

±.003"

THE FOLLOWING MPA STANDARD CORE THREAD FORM DRAWING AND

DIMENSION CHART IS THE RECOMMENDATION OF THE
CLEVELAND CONTAINER CO. FOR USE WITH TORKRITE COIL FORMS
CORE LENGTH

CORE

002"
006"

ó

.246"±:001"

I"

.012" MAX.

O.D.

.249" t .001"
.248" -1.001"
.248" ±.00I"
.247" ±.001"
.247" ±001"

3/8"
1/2"
5/8"
3/4"
7/8"

0.0357" PITCH

ORKRITE

THE MAKERS OF CLEVELITE* PHENOLIC TUBING
Torkrite coil forms eliminate torque and stripping problems and
are rapidly replacing other coil forms because Torkrite:
BY

withstands more than required
stripping pressure.
requires no revision other than
reduced winding arbor diameter.
is round and concentric; winds
coils at higher speed without
wire breakage or fallen turns.
permits use of lower torque since
it is completely independent of
stripping pressure.
recycling ability is unmatched.
is stronger mechanically because of heavier wall.
provides 1-6" oz. running
torque when used with MPA
standard shallow thread core.

no holes or perforations
thru tube wall which eliminates
cement leakage locking cores.
has smooth adjustment of core
without lubricant.
torque increases less after winding as heavier wall reduces any
tendency to collapse and bind
has

core.

maximum stability results as
core cannot move in relation to
winding after peaking as it is
engaged in internal threads.
embossings are evenly spaced,
with a lead at each end of the
form to permit easy insertion of
core.

INVESTIGATE this outstanding coil form.

Improved new Torkrite is now available in various diameter tubes.
Lengths from 3 4" to 3-1/8" are
made to fit 8-32, 10-32,
4-28 and
1

5/16-24 cores.

'Reg.

U. S.

Why pay more? For good
. .
.
Call CLEVELAND!

Quality

Pat Off.

111.

IhCLEVELAND
CONTAINERÓ
6201 BARBERTON AVE.
CLEVELAND 2, OHIO

áf,2111qi:

-;7;:rii

ül;li

PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N.Y., Jamesb,,rg, N. J.

ABRASIVE DIVISION at Cleveland, Ohio

CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario

REPRESENTATIVES
NEW YORK AREA R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J.
NEW ENGLAND
R. S. PETTIGREW R CO., 62 LA SALLE RD., WEST HARTFORD, CONN.
PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO
CHICAGO AREA
IRV. M. COCHRANE CO., 408 S. ALVARADO ST, LOS ANGELES
WEST COAST

Ir
h1i

ELECTRONICS

-

October, 1954

Want more information?

Use

post card on last page.
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...that's why

I

B N1 uses Sangarna

The amazingly complex IBM "702" electronic calculator is hailed as the fastest and
most flexible commercial data processing system ever devised. The central Arithmetical
and Logical Unit performs calculations and makes decisions at a rate of more than
10,000,000 operations in an hour. Data and instructions for processing are stored in an
electrostatic memory bank of cathode ray storage tubes. Output can be in the form of
punch cards at the rate of 100 per minute.
A machine like this needs components that assure maximum performance to meet its
exacting demands. That's why several different types of Sangamo Capacitors are used
in the 702.
If you need capacitors for demanding electronic applications, Sangamo engineers can
help you. You can choose from a complete line of paper, mica, electrolytic and button
type capacitors for every industrial, electronic, and radio application.

SANGAMO ELECTRIC COMPANY
MARION, ILLINOIS
118

Want more information?

Use post card an

last page.
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ELECTRONICS

Longer Life
at High Temperatures

Stability
Under All Conditions

Capacitors in the new

70 9
MMO
Mi0
ï5
VOC SURGE

140470

f'

.7..aee

ELECTRON ICS

-

October, 1954

>,

»Av...

/

Want more information?

dreee
Use post card on
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Your SPECIAL requirement
may be a STANDARD Hudson

cision drawn component

!

When you need closures CONSULT
Quality Metal Stampings
To Exact Specifications
Simple stamping or complex, multi operation sub -assembly, Hudson can
produce your parts, quickly and economically. For quotations on specific
components, send drawings mentioning quantities required. Call or write
today for the new Hudson catalog.
PRECISION DRANK CLOSURES
AND (DUALITY METAL
STAMPINGS EXCLUSIVELY

120

HUDSON

FIRST!

The HUDSON system of standardized production methods
makes it possible to supply even unusual closures, quickly
from stock. The HUDSON standard catalog line of cases and
covers includes hundreds of different shapes and sizes with
numerous optional features. Sizes range from large to miniature and unit costs reflect mass production savings. Check
with HUDSON today, for closures of brass, copper, aluminum, steel and MU metal.

HUDSON TOOL and DIE COMPANY
118-122 50. FOURTEENTH

Want more information?

Use post card on

ST.,

last page.

www.americanradiohistory.com

Inc

NEWARK 7, NEW JERSEY
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ELECTRONICS

E-

t"

WALSH
PRESSES
the

CONTROL
REVERSIBLE

Rockies

Rugged as

Some made in 1907 with rugged dependability are silt operating at a profit.
Wide selectior of sizes from 6-65
tons . . _ STOCK to 4 weeks de Avery.
24 HOUR REPAIR SERVICE
See Bul etin 3_3 for more details.

IA\t1 C.sS
5 or more gages for
the price of one-reversible and
eetsa length for new gaging sur-

S.

....give you

WALSH PRESS & DIE CO.

Chicago 44, Illinois
4709 W. Kinzie St.
EStebrook Lt -6700

faces at no additional cost.
THREAD REVERSIBLES
PLAIN REVERSIBLES
Complete details in catalog 53

a

SIZE CONTROL CO.

G

50e W. Washington Boulevard
MOnroe 6-6710

CFia3o, 12, III.

Divisions of
and MACHINE CO.
GAGE
AMERICAN
SIZE CONTROL COMPANY

SIMPSON ELECTRIC COMPANY
WALSH PRESS

REDUCE

A

DIE COMPANY

VACUUM TUBE FAILURES DUE TO FAULTY SOCKETS!

"Gripmaster" guards your product against costly field failures caused by jiggles, vibrations and centrifugal
know insertion and extraction pressures for vacuum tube
forces. Meet JAN and RETMA requirements
sockets ... 0 to 100 pounds."Gripmaster" ... $875.00... interchangeable gaging attachments made to your
exact specifications furnished separately. Size Control Co., 2500 W. Washington Blvd., Chicago 12, Ill.,

...

MOnroe 6-6710.

"BOREMASTER"
e

e

e

NEW

. .

e

LOW COST RING GAGES

Accuracy guaranteed ±.0003" with exact size etched on each ring. Individual accuracy one ten thousandth
of an inch in roundness, straightness and taper, non -accumulative. Use to set indicating bore gages
.
from $7.90.
inside micrometers

...

Complete "Gripmaster" and 'Boremaster" literature

..

... Write

Size Control Co., 2500 W. Washington Blvd., Chicago 12, III.,

MOnroe 6-6710.

MODEL

MULTI -TESTER

outsells all others combined!
More technicians are using the Model 260
than any other high -sensitivity VOM. Over half
a million Model 260's have been sold to
date! 20,000 Ohms per volt. You'll Find it
wherever quick, accurate, electrical checks
are needed. It's so handy, so dependable, so
sensibly priced. Ask your jobber to show
you the S:mason Model 260. Only $38.95,
including Adjust-A -Vue Handle.
Carrying cases from $6.75.
ADJUST A-Vut

Handle

MODEL
4f

AN'

the new vom with a 7" meter
20,000 Ohms per volt

DC.

5,000 Ohms per volt AC. 33 RANGES

DC VOLTAGE: 0-1.6, 0-8, 0-40, 0-160, 0.400, 0-1600, 0-400C volts

(20,000 ohms per volt sensitivity)
AC VOLTAGE: 0-3, 0-8, 0-40, 0-160, 0-800 volts (5,000 ohms per
volt sensitivity)
AF OUTPUT VOLTAGE: 0-3, 0-8, 0-40, 0-160 volts (0.1 microfarad
internal series capacitcr)
VOLUME LEVE. IN DECIBELS: -12 to +45.5 DB in 4 ranges.
Zero DB Power Level, .001 watt in 600 ohms.
DC RESISTANCE: 0-500 ohms (4.5 ohms center); 0-5,000 ohms 45 ohms center);
0-50,000 ohms (450 ohms center); 0-500,000 ohms (4,500 ohms center);
0-5 megohms (45,000 ohms center); 0-50 megohms (450,000 ohms center)
DC CURRENT: 0-80, 0-160 microamperes, 0-1.6, 0-16, 0-160 milliamperes,
0-1.6, 0-16 amperes (267 millivolts maximum drop)
MODEL 262 complete with 2 test leads with removable
alligator clips, 4,000 v. DC multiplier
Dealer's Net Price, including Adjust -A -Vue
Handle ..$59.50 Carrying Case..$9495
Accessory High Voltage Probe

for 16,000 volts DC..$11.30,
40,000 volts

DC..$12.50

WORLD'S LARGEST MANIUFACTURIR OF ELECTRONIC TEST EQUIPMENT

5217 W. Kinzie St. Chicago 44, Illinois, Phone: ESltebrook 9-1121
In Canada: Boch-Simpscn, Ltd., London, Ontario

www.americanradiohistory.com

A MESSAGE

TO

RADAR MODULATOR DESIGNERS

Performance proved .
to your exact specification
le.

Here's why Westinghouse Pulse Transformers are
performance proved -100% production line testing.

Every Westinghouse Pulse Transformer must
pass tests under simulated actual operating conditions. The pulse permeability test, for instance,
besides giving control over normal parameters,
includes pulse overvoltage tests and pulse exciting
current measurements.
Here's why they can be produced in quantity to your
exact specification-Wide core selection. The largest range of Hipersil® C core sizes in the world is

available to Westinghouse Engineers. Wave shape
performance need never be sacrificed by limited
core stocks.

YOU CAN EtE

Engineering experience. Westinghouse has for
many years been the leader in the design and manufacture of transformers of all types and sizes. Wide
engineering experience assures you of coordinated
parameters, circuit familiarity and advanced pulse

transformer designs.
Why not let us prove that your specialty transformer problem can be solved-to meet your precise
specification under any operating conditions.
Call your nearby Westinghouse Representative or, if you prefer, write direct for CS 44 -250 to Westinghouse Electric Corporation, 3
Gateway Center, P. O. Box 868, Pittsburgh 30,
7.70718
Pennsylvania.

SURE...IF

-

ITS

Westinghouse
www.americanradiohistory.com
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ORDER

NV CLEONICS DIVISION

NERAL

eroD

--,ó ._._._.

SPERRY Gy
ROSCOPE COMP

__..Za

...,c.ro,..
°AEAT NECk.

4

k.

¡

913919

ORDER NO,

ELECTRIC

i+l ñ?//,^`rq*le

cmRD`"ANNA

M6.

"

ANY

V-

a..`TrlTrPURCHASE ORDER

kVIS)ON

ALLEN B. Du MONT LABORATORIES. INC.

:EIVER

N. J.

35 MARKET ST., EAST PATERSON.

161ON

PueCNA oorw

PURCHASE ORDER

NO

Westinghouse Electric
Corporation
7519 Wilkem
ATe.. ISdtiAorr.

SIM4DN$ FASTENER

Feekra1 Telepl/rorre

il

Md.

3,

D2J-86kgy
DAT

rnap

and Radio COMOMtíoa

PURCHASE ORD
1-PURCHASE

:-seso

P.O.

AND ELECTRIC COMPANY, INC.
STS

..<.,.. «.,...

RAIN ST.. RELLE VILLE 9, N. J.

flete

To

SEPTEN$ER 16
A-$TF:jER

£tälonQaSlrul

frG.

IMPORT

rw! oro«
wrrurT

RADIO CORPORATION OF AMERICA

RCA
MICNIOAN 6 4

.r,bNDtl
R-A

VICTOR DrosstoN
EMU

S1S..

For Electronics:

1ac4C-b

URGNA$E ORDER

INDIANAOOSIO 1, IND.

D,r

Faster Assembly...
Better Design

.

r.INYD
A.I3
..ra

22242

ORDER

3

9-20-51
r

STROMBERG-CARLSON COMPANY

Why do leading electronic manufacturers order
and re -order Simmons' QUICK -LOCKS in quantity?
For good dollar -wise reasons:

ROCHESTER 3, N. Y.

PURCHASE ORDER

r
.tncxAsl OM«

INC.
MOTOROLA
eeav!
ONy 505m NINON!
MOON,

.*-.

IN ASSEMBLY-

-3

P

No.509201

NlitN

No special tools are needed for installation.

TELEVISIO

509201 P.3

Flexible mounting takes care of curved sheets
and misalignment.
Various material thicknesses can be handled.

PHILCO CORPORATION
PHtLAOEWRA

GrovnINMN4T AND INDUSTRIAL ONTRON

ld-

IN

I:cF í;,Y.FJkAT!9;u

?/

DlvlsroN:

;:vr:--EL aosr

P'

RAY(HEo

No. 4

S

MANUFACTURING

COMPANY

Tradam
A

-

gel

NUNerir
*N.r.

SIMMONS FASTENER CORPORATION

DDT:.

1750 No. Broadway, Albany 1, New York

.

WEST STREET,

Oerao-, MENT

No

5061

373

s

"."7'

Mr

your assembly costs
and can add unusual advantages to your designs.
Send for data and samples today.

ELECTRONICS

WALTHAM .54,
MASSACHUSETT

BELL TELEPHON%
PURCHASING

.-S,

QUICK -LOCK can help reduce

EXCELLENCE IN

RAYTHEON

PURCHASE

Ave(

LABORATORIES

16. N.
NEW YORK

CHELSEA

196379 e

A

Y

SPECIAL INSTRS}G

',Poo

TF

-1525

Simmons

NAME SAM No.

SYLVANIA

DESIGN-

Initial loads taken by helical spring. Increased
loads carried on solid supports.
90 -deg. rotation locks and unlocks fastener.
Stud is self-ejecting when unlocked.
Stud is self-aligning. Makes mounting and de mounting detachable panels simple.

NURCHASE ORDER NO.

/ oiÑ((T tUTH

purróaa4*
Order.

It, PA,

'

ELECTRIC PRODUCTS INC.
IPSWICH FIXTURE

1DDAvcaa
P

QUICK -LOCK
SPRING -LOCK
ROTO -LOCK
LINK -LOCK
DUAL -LOCK

JUST OUT!
ORDERPHONOQRAPI-1

PURCHASE
EMERSON

ana
RADIO

NEW 36 -PAGE CATALOG

CORPORATION

SEND FOR

Y.
11, N.
NEW YORK
No.
ORDER

DATR

Fasteners that improve products
and reduce assembly costs.

No.

REOUle1T10N

AGCOUNt

No

CT

122

Want more information? Use post card

WITH APPLICATIONS.

ITI

on

last page.
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ELECTRONICS

PRECISION' ENGINEERING
CUSTOM MANUFACTURING

POLAR PATTERN
RECORDING SYSTEM

gm e-

®®®

:OP'

®

i

Spherical radiation patterns for antennas
automatically drawn in standard polar coordinate form.

SPECIFICATIONS
Pen Positioning System
INPUT

1. Audio -f eq rency vol -age of fixed
frequency Eerween 500 and 2000
AmFli'ler bandwidth 35 cps
cps.
Maxim um seisìtivity 100 microvolts
for fu sal e deflection.
I

c tage of either polarity.
volt fc r full
Maximum sensitivity

2. Direct

1

PEN SPEED

PLOTTING

D

AMETER

ACCURACY

scale deflection.
15 inches per second.

12-1/2 in.

±2'/

of f.di scale.

Turntable Positioning System
INPLT

and/ x

1:1

TURNTAL

LE

SPEED

ACCURACY

syn.hro signals,

36:1

t0 cps,
Maximum - rpm.
vo is

115

4

size

5.

1/4 de1ree.

Pri nary Power
s, 61 cos, single phase, 350
watts
115

Size and Weight
24

x

29

..

x

40 in.

high, 25)

pounds.

Price: $

7500

FOE

Mineola

The polar cooEc sate pattern recording
described herein uses inventions of United
States Patents 2,602 924 cod 2461,264 owned by Airborne

PATENT

t3OTICE:

equipment

Instrument. Laboratory, Inc.

AIRBORNE

precision performance
Rugged construction

V

Simple

m

INSTRUMENTS

ointenon
perton,rancs

of Proyer
0 y eons
uses
to spe:ro1

LABORATORY

l4doptoble
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R, C AND L

ACCURATELY MEASURED

RESISTANCE, CAPACITANCE,

INDUCTANCE

and power factor measured quickly

and accurately on this self-contained and robust instrument.

Its industrial-

designed appearance fits well in modern surroundings and partners its

outstanding electrical performance.

UNIVERSAL BRIDGE TYPE TF 868
Resistance from 0.112 to
10M tt,
Capacitance from
II,;,F to IOCIaF, and Inductance from IIeH to IOOH.
Full data and prices

Single direct reading L.C.R.

dial-no multiplying factors
involved.

of any of the items listed below will

Continuously variable bridge
voltage and automatic detector sensitivity control.

be mailed immediately on request:

DEVIATION METER TF934
STANDARD SIGNAL GENERATOR TF867
ALSO
FREQUENCY STANDARDS
VACUUM TUBE VOLTMETERS
OUTPUT METERS
WAVEMETERS WAVE ANALYSERS Q METERS BEAT FREQUENCY OSCILLATORS
UNIVERSAL BRIDGE TF868
FM/AM SIGNAL GENERATOR TF995

FM

MARCONI
23-25

BEAVER STREET

INSTRUMENTS
NEW YORK

4

CANADA : CANADIAN MARCONI CO., MARCONI BUILDING, 2442 TRENTON AVENUE, MONTREAL
ENGLAND: Head Office: MARCONI INSTRUMENTS LIMITED, ST. ALBANS, HERTFORDSHIRE
Managing Agents in Export:

124

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2
Want more information?

Use post card on

last page.
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Recommends Materials Best Adapted
to your Vibration Control Requirements
Metal-Natural Rubber-Silicone

-Neoprene-Buna S-Buna

N-

and others are selected by LORD

Engineers to satisfy your specific en-

vironmental conditions and assure
the most economical solution of

veloping and evaluating new materials and processes to insure that the

your vibration control problem.

most complete line of vibration con trol mountings is at your disposal.

LORD research is constantly deDALLAS, TEXAS
28, CALIFORNIA
313 Fidelity Union
7046 Hollywood Blvd.

LOS ANGELES

DAYTON 2, OHIO
PHILADELPHIA 7, PENNSYLVANIA
410 West First Street
725 Widener Building

Life Building

NEW YORK 20, NEW YORK

DETROIT 2, MICHIGAN
311

630 - 5th Ave.
Rockefeller Center

Curtis Building

CHICAGO 11, ILLINOIS
520 N. Michigan Ave.

LORD MANUFACTURING COMPANY

Over 27,000 basic designs and
their variations are already
available from which to choose.

ELECTRON ICS

-
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Want more information?

CLEVELAND 15, OHIO
811 Hanna Building

ERIE, PA.

Ilead7uaderf or
VIBRATION CONTROL
Use

post card on last page.
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let EDO house your electronic equipment
Housing intricate electronic equipment for airborne or shipboard use
to withstand shocks and forces which might cause malfunction often
presents problems as difficult as the design of electronic systems
themselves.

to withstand...

SHOCK

MA

Tackling such problems for electronic manufacturers, ship and aircraft builders is a specialty of the Edo Corporation. Whether your
equipment must operate properly on jet aircraft or on board ship under
battle conditions, its reliability is improved if mounted in Edo -designed
and built cabinets or housings.

If you have a housing problem, why not talk it over with our versatile
engineering staff whose three -fold experience in the marine, aviation
and electronics fields is unique and at your disposal.

lye

SpRpY
ENVIRONMENTAL

TWO TYPICAL HOUSING PROBLEMS SOLVED BY EDO
AIRBORNE HOUSING. A volume producer of airborne radar
nacelles, Edo was asked to design a pressurized external store
housing capable of being flown in the trans -sonic speed range.
From wind tunnel tests to completed tooling and production,
Edo relieved the electronics manufacturer and the aircraft
builder of these design problems.

2. SEABORNE INSTALLATIONS. To house its own electronic

11.

equipment developed and manufactured for the Navy, Edo
engineers have perfected a series of standard electronic cabinets admirably suited to naval electronic equipment. Capable
of housing all standard electronic units, the Edo cabinets are
vibration -proof and spray -proof.

&I'deP CORPORATION
126

Want more information?

College Point, L.I., N.

Use post card on

last page.
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TLAJvkt,

waX-

wv

pc

fLte-wz-

. .

.

12L911.c, odt,

wí

for complete information regarding component type
Tuning Fork Resonators, or variously packaged Tuning Fork Frequency Standards.

Philamon Laboratories Inc.
5717

THIRD AVENUE, BROOKLYN

www.americanradiohistory.com

20.

NEW YORK

HYacinth 2-4800

can this "UNUSUAL GROUP"
solve your toughest technical problem?
IT COSTS NOTHING TO FIND OUT. And in the process, you'll learn why this
group has satisfied hundreds of clients, large and small.

THE GROUP? This is the Design and Development Group of the
Division
of Arthur D. Little, Inc.... one of many successful working
Mechanical
units into which ADL's scientists, engineers and technologists are grouped. With
its handpicked members, it typifies the integrated thinking and practical attack
to industrial research problems which have made ADL a leader in diversified
research and development.

WHAT

IS

Each member of this ingenious group is expert in a different field; yet,
all are alike in their grasp of the fundamentals of good engineering. They
know how to get new functions out of old principles. You'll know them by name
before your initial conference with them is over.
MECHANICAL DESIGN AND DEVELOPMENT GROUP
i -Automatic Control and Metals Engineering
3 -Turbine,
2 -Sonic and Mechanical Engineering
Compressor, and Power Machinery Engineering ..
4 -Machine Design and Thermodynamics
Mechanical
Engineering
5-Electrical
and
6 -Aeronautical Engineering and Mechanical Design
7 -Medical and Mechanical Engineering (Group
8 -Mechanical Design and Plant EngiLeader)
9 -Process and Development Engineering
neering
to -Electronic and Mechanical Engineering
11 -Tool and Die Engineering; Production Machine
Design.

..

.

.

.

.

HOW DO THEY WORK? First, a group meeting studies your problem from
every angle to determine what it can do toward the solution. A proposal comes
next, outlining the approach ... tells you how much time and money are
involved. Only when you say "go ahead" do you pay a cent.

.

.

.

...

...

...

..

At this point a project leader takes over. Depending on the scope of your
project he works singly, or with a group, but always supplemented by the
specific practical experience and general knowledge of the entire ADL staff.
The size of this team and the range of your problem determine the cost.

.

YOU'RE IN CHARGE! You have as close control over your ADL project
team as if its members were working in your own plant. The range of ADL work
on the project is up to you: concept, sketch, mock-up, detailed production drawings, prototype or complete processing equipment.
WHY DELAY? If you feel that new or improved equipment, products, and
methods can increase your profits, investigate what an ADL group can do for
you. For detailed information or preliminary discussion phone UNiversity 4-5770
(Boston) or write:
ARTHUR D. LITTLE, INC., MECHANICAL DIVISION
MEMORIAL DRIVE, CAMBRIDGE 42, MASS.

37

128

Want more information? Use post card on last page.
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THE NAME THAT GUARANTEES

IN MOLDED RESISTORS

When you specify Bradleyunits for your radio, electronic, or television circuits you are "playing safe"
with your reputation as an electronic engineer ..
because Bradleyunits cire ultra -conservatively rated.

mersion tests. Their differentially tempered leads
prevent sharp bends near the body of the Bradley unit. In every way, Bradleyunits aire a QUALITY
product . . . trouble free, accurate, and always

.

dependable.

All Bradleyunits are rated at 70C ambient temperature
not at the usual 40C. They do not exhibit
erratic resistance changes nor do they open circuit.
They will operate at full rating for 1,000 hours with
less than 6 per cent resistance change. Bradleyunits
require no wax impregnation to pass salt water im -

Let us send you our latest technical data sheets.

...

OTHER ALLEN -BRADLEY

Allen-Bradley Co.
1

10 W. Greenfield Ave., Milwaukee 4, Wis.

In Canada
Allen-Bradley Canada Limited, Galt, Ont.

QUALITY RADIO, ELECTRONIC, AND

TELEVISION COMPONENTS

J 2 -watt
Bradleyometer

Type

Type G

Va -watt
Bradleyometer

FERRITE CORES

ELECTRONICS

-
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CERAMIC CAPACITORS
Want morc information?

Use

post card on last page.
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ADJUSTABLE RESISTORS
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Zone Refining apparatus, showing tube and indurtion-heating coils. For transistors-tiny electronic
amplifiers-germanium is made extremely pure. Them special impurities are added in controlled amounts
for best transistor performance.

7

part in 70,000,000,000
To make the most of their revolutionary invention, the transistor, Bell
Laboratories scientists needed ultrapure germanium.
The scientists solved their problem
by devising a radically new refining
process. The germanium it yields
may well be the purest commercially
produced material on earth.
It has only one part in ten billion
of impurities harmful to transistor
performance. That's about the same
as a pinch of salt in 35 freight cars
of sugar.
Yet the new process, Zone Refining, is simple in principle. An ingot

of germanium is drawn through a
series of induction -heating coils that
melt narrow zones of the substance.
Since impurities are more soluble in
the liquid than in the solid form of
a metal, the molten zones collect

impurities. They are swept along
by the successive melts to the end of
the ingot, which is finally cut off.
Zone Refining is also being applied
to the ultra -purification of other ma-

terials useful to telephony. This
single achievement of research at
Bell Telephone Laboratories clears
the way for many advances in
America's telephone system.

BELL TELEPHONE LABORATORIES
IMPROVING AMERICA'S TELEPHONE SERVICE PROVIDES CAREERS
FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS

Want more information?

Use post card on

last page.
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TRUFLEX THERMOSTAT METALS

COMPOSITE METALS

ALCUPLATE

TRUFLEX thermostat metals are manufactured in
a wide variety of types, each with a different reaction to temperature. Uniformity of metal insures
accurate and consistent performance. Precision
parts fabricated to exact specifications.

Available in practically any combination of precious to
precious, precious to base or base to base metals. Combinations for electronics include aluminum-clad iron,
nickel -clad iron for anode materials.

Copper -clad aluminum for component cases or
cans, chassis, cooling fins, etc., light weight,
excellent conductivity. Copper surface is ideal for
soft soldering and electroplating.

COMPOSITE CONTACTS

WAVE GUIDE and COLLECTOR RINGS
RECTANGULAR WAVE GUIDES. Solid silver,
silver lined brass or aluminum. Sizes to government specifications.
COLLECTOR RINGS. Solid silver or precious
metal on base metal. All sizes.

COMPOSITE CONTACT MATERIAL

-

Precious metals and alloys bonded to base metals
available in following types
overlay, single and
double edgelay, single and double inlay, Top -lay,
ready for you to fabricate into contacts.

General Plate can supply all types of fabricated composite
contacts, buttons, rivets, contact assemblies made to
customer's specifications. These contacts give electrical
conductivity and long life at reduced costs.

emete/Ake
Aneece
that solve your Electronic Design Problems
General Plate Composite Metals, made by metallurgically bonding
one metal to another, are available in sheet, strip, tubing or wire in various
widths, thicknesses and diameters.
Silver, gold and platinum -group metals bonded on base metals give solid
precious metal performance at a fraction of the cost of solid precious metal.
The precious metal provides specific performance requirements such as
electrical conductivity and corrosion resistance while the base metal provides workability, strength, and solderability.
Composite base metals provide a new group of engineering metals with
properties not available in solid metals. Their use frequently results in
lower material costs as compared to solid metals.
In many electronic applications further economy results when General
Plate supplies fabricated parts ready for assembly into your product. General Plate makes an infinite variety of fabricated parts, such as electrical
contacts, collector rings and TRUFLEX thermostat metal parts to customer's exact specifications.
General Plate Engineers will gladly help you with your problems.

METALS & CONTROLS CORPORATION
GENERAL PLATE DIVISION
310 FOREST STREET

ATTLEBORO, MASSACHUSETTS

-

Alnifer ñ, Nifer h
Aluminum and Nickel -clad steel
for anode plates.
Alcuplate®
Copper -clad aluminum for component
cases, chassis, cooling fins, condenser blades, etc.
Alsiplate®
Silver -clad aluminum for lightweight
condensers, etc.

-

Composite Contacts and Contact Materials

-

-

-

-

-

stock, etc.

Rectangular Wave Guide Tubing

to government specifications.

Write for catalog PR700.
www.americanradiohistory.com

-Increased

strength and longer life at reduced cost.
Collector Rings
Fabricated from solid precious metals
or precious -clad base metals. Sizes ranging from fraction of an inch to few feet in diameter.
Truflex® Thermostat Metal -Sheet strip, formed elements and assemblies produced to specification.
Thin Gauge Metals
Beryllium copper, nickel, pure
beryllium, Haynes Stellite alloys, etc.
Platinum -Group Metals
Sheet, wire, tubing, parts of
all types. Complete assay and refining facilities for
platinum -group metals.
Silver and Gold Brazing Alloys-Available as sheet,
wire, powder and fabricated parts.
Bondwich
Solder -clad brazing shim for carbide tipped tools.
Bronco
Phosphor Bronze-clad copper for high conductive springs.
Conflex
Copper -clad spring steel for electrical and
thermal conductive springs at low cost.
*720 Manganese Age -Hardening Alloy
Corrosion resistant spring material for diaphragms, springs, finger

-

-

Wide range of sizes

PLUG-IN UNITS

EASY?
TYPE
,tsec

53A-DC to 10 mc, 0.035
risetime; 0.05 v/cm to 50

v/cm, caiibrated

$85

,

411C

*es*

TYPE 53B

-

Same as Type 53A

with additional calibrated ac sensitivity to 5 mv/cm....$125

44

ig

RIGHT!

But there's more here than convenience. There's
better performance than you've known...over ci far wider range
than you'd expect. This method of quick conversion provides for
the future, too ...offering adaptability to new work at the moderate cost of a new plug-in unit.
You'll save valuable engineering time and accomplish much
more with a Tektronix Type 531 or Type 535. The money you
invest will work harder, longer.

OSCILLOSCOPE CHARACTERISTICS
Balanced Delay Network

Wide Range of Triggered Sweeps
0.02 µsec/cm to

TYPE

53C-Dual-trace unit. Two

identical amplifier channels, dc
to 8.5 mc, 0.05

v'cm to 50 v/ cm.

Electronic switching triggered by
oscilloscope sweep...or free running at about 100 kc
$275
e.

12 sec, cm,

0.25 µsec signal delay in vertical amplifier.

continuously

variable.
24 calibrated sweeps from 0.1 µsec/cm to
5 sec/cm, accurate within 3%.
Accurate 5-x magnification.

Sensitive Horizontal Amplifier
0.2 v/cm to 20 v/cm sensitivity.

Versatile Triggering
Internal or external, with amplitude level
selection or automatic triggering.

High Writing Rate

Square -Wave Amplitude Calibrator

precision crt-permits
photographing single sweeps at the

10 kv on new

0.2 me to 100
DC -Coupled

Wide -Band Output Amplifier
DC -coupled

amplifier designed for

use

with all

Type 53 -Series Plug -In Units.

,

53D
high gain.
TYPE

-

TYPE 531

`«

-

41)

-$995

Unblanking

Beam Position Indicators

Electronic Power -Supply Regulation

plus price of desired plug-in units.

...

1

Your Tektronix Field Engineer or Representative will gladly arrange a demonstration
Call him today.
at your convenience

Prices f.o.b.

...

Portland (Beaverton), Oregon

Differential input,

Tektronix, Inc.

1

...

P.

Want more information?

Use post card on

831A
2-2611

O. BOX

CYPRESS

132

CRT

in 18 steps, accurate

µsec to 0.7 sec calibrated delay in 12
TYPE 535-same characteristics-plus delayed sweeps.
ranges, incremental accuracy within 0.2% of full scale. Conventional or triggered operation
units.
desired
plug-in
$1300 plus price of

DC to 350 kc at
my cm
pass -band increasing
to 2 mc et 50 my/cm. Full range
mv, cm to 125 v/cm
$145

-1

a

within 3%.

fastest sweep speed.

last page.
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Miniature Electric Motor. Tiny, powerful Carboloy
permanent magnet replaces wound electromagnet as
rotor. The magnet's self-contained power supply reduces battery drain, requires less power.

Search Radar Magnetron Tube. Two large Carboloy
Alnico permanent magnets supply the electron beam
control in this Raytheon magnetron. They help reduce
size and weight, with no decrease in performance.

Permanent magnets provide an economical way

to convert electrical energy to mechanical motion
below) ... and realize substantial cost and design
savings.

Carboloy® Alnico permanent magnets provide a
low-cost means of simplifying design and reducing
size in motors, radar magnetron tubes and hun-

Permanent magnets supply a uniform source
of stable, low-cost energy; help eliminate coils,

dreds of other products.
In the motor above, a tiny Carboloy permanent
magnet rotor supplies the motor action; in the
magnetron tube, two large Carboloy permanent
magnets provide electron beam control. Both are
examples of permanent magnets' inherent ability
to convert electrical energy to mechanical motion.
Thousands of other products utilize Carboloy
permanent magnets' other basic functions (see

wire and other operating parts. They are available cast, or sintered where closer tolerances
and more complex shapes are required.
"Designing -in" permanent magnets will improve
your product. Specially trained Carboloy Magnet
Engineers will work with you in both design and
application. Send coupon today, for complete
information and technical literature.

Basic functions of permanent magnets
Eddy Current Braking

1

2

Convert electrical energy
to mechanical motion

Convert mechanical motion
to electrical energy

Instrument Action
Motor Action
Acoustic Action
Electron Beam Control

Generator Action
Magneto Action

3

Convert mechanical energy
to thermal energy

4

Mechanical Holding

Control of Torque

{

Snap Action
Separation
Holding and Lifting

3 Sound Pick-up

Carboloy Department of General Electric Company
11139 E. 8 Mile Ave., Detroit 32, Michigan

CARBOLOY

would like the following:
Information on permanent magnets in
Permanent Magnet Design Manual, PM-101
E Permanent Magnet Standard Stock Catalog, PM-100
I

DEPARTMENT OF GENERAL ELECTRIC COMPANY

11139

E. 8

Mile Ave., Detroit 32, Michigan

Position

Name

the trademark for products of the
Carboloy Department of General Electric Company

"Carboloy"

Company

is

Address
City

Zone

State

L

ELECTRONICS
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7OSIZES
of

MALLORY

Silver Rivet Contacts
Stocked for immediate Delivery
If you use fine -silver headed rivet contacts, you
can save the time of designing, tooling and producing "specials", by ordering from Mallory's
standard stock list. Many manufacturers have
already found this a time -saving, economical
way to obtain contacts in production lots, for
experimental use, and for pilot runs or job orders.

The 70 different contacts that Mallory carries
in stock-ready for immediate shipmentrepresent the types and sizes most commonly
used in thousands of existing applications.
Included are both flat and radius -faced designs.

For the new equipment you may be designing,
it will pay you to use Mallory standard rivets
as a "preferred list" that will assure you prompt
delivery when you go into either pilot or fullscale production. It will pay you, too, to check
through this standard list for sizes applicable
to the equipment which you are now manufacturing. You will probably find a standard size
that is readily applicable to a contact you may
now be ordering on a special basis.
Our new folder 3-13A lists complete dimensions, part numbers and prices of Mallory
standard stock silver rivet contacts. Write for
your copy today.

K,)LIREMENTS
not

«E'

OR

contact
UNUSUALa
program,
call

Mallory

for

requirements stock
When desgnthstandard
expert assistance
manufacin
ssistan
to lend
to
glad
included
be
in our
'
eclat
assemblies
engineers
s
contact a
wendtsP
complete
recommending or comp
facilities.
ture contacts
lure
efficient production

Serving Industry with These Products:
Television Tuners
Switches
Electromechanical-Resistors

Electrochemical-Capacitors
Metallurgical-Contacts

Rectifiers

Expect more...
Get more from MALLORY

P.MYR.

i

CO, Inc.

Vibrators

Mercury Batteries

Special Metals and Ceramics

Welding Materials
P.

134

MALLORY

Want more information?

Use post card on

R.

MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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electronics

W. W. MacDONALD, Editor

OCTOBER

1954

CROSS

TALK

TELEVISION TRIO . . . Just
over the horizon are three developments which can, in combination,
bring about the production of
large-screen color television sets
at more reasonable prices-picture tubes employing a variety of
new principles, mechanized wiring
and assembly, and better tran-

sistors.
Tube designers are playing close
to the chest, but it is known that
substantial progress has been
made in the direction of simplification, involving such things as

printed phosphor grids, single
guns and external deflection. Several radio manufacturers already
using mechanized wiring and assembly methods for mass production are working hard to adapt
machines to more complex tv circuitry. And military use of transistors has now swelled production to the point where reliability
and price should be attractive.
TRANSISTORS ... Good as they
are, today's transistors are by no
means the last word.
Surface contamination still
seems to be the primary cause of
failure, even in hermetically -sealed
units. Oddly enough, point-contact types appear to be least subject to it but, in any case, cleaning
of surfaces in the laboratory returns many failed transistors to
ELECTRONICS

-

satisfactory performance.
One prominent engineer says the
manufacture of junction types is
"like whittling germanium down
to a shadow and then plating electrodes on the shadow." This suggests that a method of simulating
the action of a thin piece of germanium with a thicker piece operating in some other "mode",
casually mentioned in the literature about a year ago, might be
the next step.
LINK . . . As industry moves
closer and closer to fully automatic
control of its machines and processes the timetable will be determined largely by economics-how
much will it cost to install what
kind of control and how soon can
tangible gains in the marketplace
support it.
Meanwhile, it occurs to us that
two more or less packaged products can provide a link between
manual and automatic controltelemetering devices and industrial television. Both have a very

attractive future.
SHOPTALK ... Printer's errors
that we caught before putting a

recent issue to press included Phase
Investor and Sleep Front Sawtooth
Wave generator
One of our editors points out
that the industry's active Panel On

Electron Tubes may be abbreviated
to POET
A subscriber obviously keen
about clipping and filing items out
of ELECTRONICS, suggests that we
bind the book with "weaker
staples"

DEFINITION

... Military Air-

plane: Electronics with wings.

...

In this issue is
EXTRA
the third of three editorial
"extras" promised (p 129,
Jan.) for 1954.
Inserted between pages 192
and 193 is a 64-page special
report devoted to the mechanical design of electronic equipment, conceived nearly two
years ago and in process of
production for the past six
months.
In July we started a series
of articles spotlighting component design trends, which
will continue each month for
the balance of the year and
well into next spring. And
back in March we published
a four-color spectrum chart
now seen on many walls.
Extras for 1955 are currently under consideration.
More about these later
135
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Rotary solenoid with adapter switch

Adapter unit (at top) contains programming and selector switches

Automatic Circuit Tester
Final inspection costs can be cut and product reliability improved with test set that
automatically checks circuit wiring and components. Plug-in adapters are tailored to
particular units in production, for use with console containing universal test circuits
OTHER AUTOMATIC devices,
the circuit tester described in
this article is programmed in
accordance with the task to be
performed. Rotary switches are
permanently wired with the pertinent test data. To change from
one test program to another, the
set of switches is quickly exchanged. These same switches also
select the circuit to be tested, as
they are mechanically coupled to
drives in the circuit tester.
All portions of the tester not subject to change are contained in a
standard universal unit; programming devices and test circuits peculiar to the job are permanently assembled into a special plug-in unit.
Thus, the universal unit contains
all basic measuring circuits, power
LIKE

supplies and automatic controls.
The special adapter unit contains
all circuits and components needed
to adapt the universal unit to the
work, including portions to select
the circuit to be tested, designate
the type of test, establish test conditions, set required values and
tolerances and perform auxiliary
operations.
Since
unattended
operation
necessitates automatic control, the
drive causes the selector switch to
advance one step upon satisfactory
completion of each test, in accordance with information supplied by
the measurement element. The rate
of stepping is adjusted to the inherent speed of a given test. A
delay period before rejection is
provided, to allow for transient con-

136

ditions that may simulate defects.
The selector switch position is
known at all times and this information is available to the printing
device which records the test number of any reject.
Basic Test Circuits
The first of the basic test circuits is the continuity test diagrammed in Fig. 1A. This test is
designed to detect small discrepancies in wiring resistance and to
spot wiring errors and defective
connections. The resistance of the
circuit continuity to be measured is
Re,
Rd, Ra and Rb are conventional
bridge arms set to accept values of
R, less than 0.25 ohm and causing
a reject on all connections having
higher resistance. If a limit other
;

October,
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SELECTOR
SWITCH

10

f

-I-500V

=

DETECTOR
Ré

Rc
IN

EQUIPMENT

Re CONNECTED THROUGH
SELECTOR SWITCH

Re OR

UNDER TEST

e

2.5V
GUARD

I

< Rf

MEG

--+250V
o

+25V

t--+100V

h

Cfr

/

IN EQUIPMENT
UNDER TEST

(A)

-

+I00v

Rr

Rj CONNECTED BY

IN EQUIPMENT

SELECTOR SWITCH

UNDER TEST

(8)

(C)

FIG. 1-Simplified schematic diagrams of continuity -test circuit (A), leakage -test circuit (B) and resistance -test circuit (C)
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FIG. 2-Impedance-test circuit

FIG.

3-Circuit

of d -c

voltage -test circuit (A) and a -c voltage -test circuit

(B)

Speeds Production
By ROBERT J.

STAHL*

and

GEORGE R. WEST

Color Television Incorporated

San Carlos, California

than this generally suitable value is
desired, the bridge ratio is altered
by shunt R. or R,' depending upon
whether the limit is to be raised or
lowered.
A range of 0.1 to 5 ohms can be
covered in this fashion with an
accuracy of ±0.025 ohm through
use of a 1 -millivolt detector sensitivity. Switch Si removes excitation during selector -switch operation to avoid interruption of the
up to 100 -ma test current.
The leakage test is made with
high voltage in order to uncover
incipient breakdowns in addition
to wiring and component defects.
The circuit in Fig. 1B shows the
leakage between the conductor
under test and all other circuits
*

Now with Dalmo Victor Company

ELECTRONICS

-

(which are grounded during this
test by a special selector -switch

with the continuity and leakage
tests all values from 0.1 ohm to

section) as R,. Resistors R,, R,
and R. form the rest of the bridge.
The test voltage is determined by
Sî, and is normally 500 v as in
Megger practice, but reducible to
250 or 100 v where component ratings limit. Switch Si removes the
test voltage during selector operation.
The leakage limit can be lowered
from the normal 500 meg to as low
as 10 meg by R,, with all values
accurate to about ±5,000 meg
shunt. Transients introduced by
C, are made as short as possible by
keeping R, at a minimum.
The resistance test is designed to
measure components accurately
over a wide range; in conjunction

500 megohms can be covered. The
resistance being tested is designated as Rr in Fig. 1C, while R, is

October, 1954

the standard, selected in accordance with the limit value of Rr.
The other side of the bridge is
formed by Rk and R,,., with R,
selectable by S, to change from the
1 to 10,000 -ohm range to 0.01 to 10megohm range (the excitation voltage being simultaneously raised by
to retain maximum accuracy).
Through use of 0.1 -percent resistors in the bridge, an overall accuracy of better than ±0.5 percent
can be maintained.
The impedance test is arranged
so that a vector balance is not
needed, permitting the use of a

S
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the external-standard terminal to duration and thus protecting the
a known low voltage of similar work and the entire tester from
magnitude. Through use of 0.1 - damage.
percent resistors in the voltage diCapacitor C1 reduces transients,
viders, an overall accuracy better hum and noise, while the parallel-T
filter attenuates any 60 -cycle pickthan 0.5 percent can be held.
The a -c voltage test measures up. The chopper converts the 1-mv
performance. The circuit shown in d -c to 60-cycle a -c so that it can be
Fig. 3B permits both absolute and conveniently amplified by V2, V,
ratio determinations throughout and V.. This floating amplifier is
the audio range. The previously coupled to grounded equipment by
mentioned amplifiers and rectifiers T1.
Phase detector V5 develops a
convert the signal to the d -c required for the measurement ele- positive d -c output when the plate
ment. A basic sensitivity of 2.5 signal is in phase with the 60 -cycle
volts peak at the conventional 1,000 grid reference supplied by T2.
ohms per volt sensitivity avoids Phase reversal by S2 reverses the
most effects of stray capacitance in required input polarity and hence
reverses the sign of the tolerance.
the wiring.
Switch Ss selects either the abso- The output of V, is filtered by C2,
lute reference EST', or a rectified R1 and Cs and applied to V8.
external standard for measuring Cathode bias for V. is set by R2
Voltage Tests
relative to line voltage or oscillator so that relay K, is just closed by a
The d -c voltage test circuit level. Transformer turns ratio is 1-mv input, establishing optimum
shown in Fig. 3A is used to evalu- easily checked at this latter posi- adjustment between sensitivity and
ate circuit operating conditions. tion. A voltage range from 2.5 to stability.
An input polarity from an acThe unknown voltage Ed_, is sup- 1,000 volts can be covered with an
ceptable test develops a signal
plied through a multiplier R,, hav- accurary of -±--1 percent.
ing a 20,000-ohms -per-volt drop so
through the chopper which is in
Detector
that loading will be similar to that
phase with the Vs grid reference,
imposed by multimeters used by
The detector used in the test cir- producing a positive voltage which
technicians. Resistor R is set to cuits of Fig. 1, 2 and 3 closes a overcomes bias on V, and thereby
include the tolerance limit.
pair of relay contacts upon receiv- energizes K2. The output contacts
The selector is protected by Si, ing a 1-mv limit signal of selected initiate a complete stepping cycle
while Ss designates the polarity polarity. The simplified circuit in of the automatic equipment. Input
required of Ed_,. An external com- Fig. 4 shows both input terminals polarity from a reject test develops
parison voltage can be chosen by floating with respect to ground be- an opposite phase signal which can
produce no output from the phase
S, for ratio or differential measure- cause of basic test requirements.
ments (a limit system can be used
The 6AL5 limits the input signal detector.
to determine either). The range to 3.5 v while not affecting normal
Automatic Control
of 1 to 1,000 v may be handled with levels, due to bias furnished by the
normal circuits, while higher volt- two bias batteries. Current through
Figure 5 outlines the basic cirages require special dividers. V1 passes through the coil of over- cuit used to achieve automatic conLower voltages (down to 10 milli- load relay K1, opening contacts S1 trol. Rotary solenoids Ks and K.
volts) can be accommodated at de- in the basic test circuits if the over- are each coupled to respective secreasing accuracy by connecting load is of sufficient magnitude and lector switches in the adapter.

simple resistor, R, in Fig. 2, as the
standard. Inconvenient reactive
components are thus avoided in
most situations.
The separate
amplifiers and rectifiers supplying
the d -c detector inputs remove all
phase response from the system,
giving a null whenever the scalar
values of the two a -c bridge outputs
are equal. The division by the
permanent arms is R/ (R5 + R) _
1/\/2 so that balance is produced
when R, = Zm, provided Z, is a
pure reactance such as a capacitor.
Either the internal 60 -cycle supply or an external oscillator of
selected audio frequency may be
chosen by Ss. Impedances from 10
ohms to 1 megohm may be thus
measured with an accuracy of ±1
percent.

AMPLIFIER

T,
RELAY AMP

LIMITER

60 -CPS
PARALLELT

FILTER

6AL5

INPUT

C

0.05

K

(NO GND)

FIG.

4-Detector used

in bridge circuits of Fig. 1. 2

and

3. Note

that both input terminals are floating with respect to ground
October,
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R3

t
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DELAY

100V
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(TO ALLOW
FOR TUBE
WARMUP)

K3

FROM

PHASE DETECTOR

Sis
3

8

2

0

OUTPUT

g

O

h

PLATE

POWERRELAY
CONTACTS

RETURN

IMPEDANCE

-

8+

VOLT
TEST

D-C

SIB
I

A -C VOLT

GROUND

+60V

S

START
START

1FTOLERANIF
I( -TOLERANCE

NORMAL)

56K

+250r-

AUTO
RESET

iRI

Z1.0

r

er TO ADAPTER

RELAY AMPLIFIER

;.

2 12AX7
I.BMEG

Y

IMEG

6C4 r-

IOOV

+

0.2
10#C,
Rz

STEP
RELAY

5K

250V

+60V

ALARM

-

MEG

'COUNTER'
115

V

5 --Basic circuit used to achieve automatic control. Details such as range changing circuitry, safety provisions and manual provisions are not included

second.
As coupled switch Sic turns, its
circuit is momentarily broken, permitting a positive voltage through
R, to fire the thyratron and thereby

energize the count relay, causing
the counter to register the next
step number. This roundabout
method for obtaining the step number is used so that the counter
reading will always correspond to
the rotary -switch position, even if
the latter should lose a step for any
reason.
On the other hand, the grounding contact on the step relay, which
connects to the relay amplifier input, causes the step impulsing to
repeat until the cycle is completed.
This combination makes for high

-

.,l PONER -RELAY

HEATER

&3VA-Ck
FROM EQUIPMENT
UNDER TEST

H} CONTACTS
TO MASTER

UNIT

COUPLED TO ROTARY SOLENOID
IN MASTER UNIT

FIG.

Depressing the start button locks
start relay through the holding circuit and causes K. to step
to the first test position. The start
relay simultaneously connects the
ground return to K. through S1A
and connects the phase detector
output to relay amplifier V. so that
measurement can commence.
A positive (acceptable) signal
causes operation of the step relay
through relay K2. Energizing voltage is thus applied to the first
rotary solenoid, causing it to step
the switch to the next position.
Under usual conditions, stepping
occurs at a rate of about three per

TEST INPUT

SIGNAD

60S

in the

BLOCKING
rCAPACITOR

CIRCUIT

GRID

RELAY
47K

'STANDARD
INPUT

PLATE
CAT HODE

I+IOOV

TO ADAPTER

4,k COUNT

MEGI

0.1

ELECTRONICS

TEST

2021

T

_t

RELAY
AUTO
START

TEST
RESISTANCE

BR DGE
STANDARDS

reliability of stepping and indicating. If a test is unacceptable, so
that no positive voltage appears at
the relay amplifier input, all stepping ceases. However, if the count
relay does not operate at least once
every 5 seconds, replacing the negative charge on C, leaking off
through R2, the 6C4 conducts and
causes energizing of the alarm
system.
At the completion of the tenth
test, rotary switch S,A steps to position T, causing the pulse to be
transferred to the next switch,
stepping it from the original reset
position R to the first test position.
This avoids the necessity of employing separate stepping switches
or transfer relays and permits the
addition of an indefinite number of
selector switches.
Through
the series circuit
shown,, it is not possible for more
than one rotary switch to be
stepped to a numbered (or test)
position at one time.

Reset
At the end of the test series, the
adapter has the next test position
of the selector switch wired to the
auto reset terminal, dropping out
the start relay. This relay applies
a high positive input to the relay
amplifier so that the step relay impulses rapidly and continuously.

October, 1954

6-Typical wiring form to test a
resistance -coupled amplifier
FIG.

However, the return path from the
rotary solenoids is now through
switch S,B, instead of Si,. Since
the former is shifted one step
further than the latter, each switch
left on position T (or any other
position) is advanced in sequence
to R (reset). When all switches
reach R, within 2 seconds after the
completion of testing, a ground connection is completed to R,j removing the positive input signal and

stopping the operation until the
start button is again depressed.
A

Fig.

Adapter Design
form similar to that shown in
6

printed with the switch sym-

bols, is used in adapter design to
provide a combination of work-

sheet, schematic and wiring diagram. A separate sheet is used for
each selector switch.
In the example shown, the first
six tests check minus and plus
tolerances of the grid, cathode and
plate resistors of a standard resistance -coupled amplifier stage. Position 7 checks the upper impedance
limit on the cathode bypass capacitor. The plate voltage operating
limits are checked at positions 8
and 9, power being applied to the

circuit under test through the
relay connections indicated. Finally, the a -c signal at the plate is
checked at position -10.
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Receiver undergoing test at Philips' plant at the Eindhoven television development laboratory

TV Receiver
BELGIUM,

a country with two

languages, French and Dutch,
has adopted a bistandard television
system one using 819 lines and the
other 625 lines. Thus it is possible
to rebroadcast tv programs from
France on 819 lines and from other
neighboring countries on 625 lines
without using a line-converter'.
However, there are also locations
in Belgium where direct reception
of foreign television broadcasts is
possible; Dutch programs in the
North, German programs in the
East and French programs in the

Operates On

By W. WERNER
Philips' Gloeilampenfabrieken
Eindhoven, The Netherlands

N. V.

:

South. The same holds for other
regions along the French and Belgian borders. A receiver was
therefore developed which would be
capable of receiving four different
tv systems: the Gerber (named for
chairman of CCIR committee) the
French and the two Belgian.
Because f-m as well as a -m sound
has to be received, an interearriersound system was out of the quesGerber'

-MC SOUND
AMPL STAGE
7

TO SOUND

DETECTOR

FE
BUFSTAGER
12 -POSITION

TURRET -TYPE

334 MC OR
27.75 MC

CONVERTER
OSC

CASCOOE TUNER

4 -STAGE PICTURE
-F AMPLIFIER
I

I -F

FIG.

-

404 MC
IOR

7

5.5
neg
f -m
625

Belgian I

1-Diagram shows buffer sound

stage between tuner and converter.
Small trimmer capacitor switches resonant frequency of tuned circuits in buffer intermediate frequency sound stage

French

Belgian II

7

7

pos

pos
a -m
819

5.5

5.5
a -m
625

Sync signal

20.75 MC
TO VIDEO
DETECTOR

PIS CARRIER 38.9 MC

from 33.4 to 27.75 me

Channel width
Carrier separation
Picture modulation
Sound modulation
Number of lines

tion without resorting to complicated switching. In the French
system the separation between picture and sound carriers differs
from that for the other three systems. It would have been possible
to use a separate i -f amplifier with
greater bandwidth in the case
where the receiver was used for the
reception of a French channel. Because the video bandwidth for the
Belgian 819 -line system is limited
by the separation of 5.5 me between
the two carriers, it was decided to
use the same i -f picture amplifier

substantially as RETMA

613.15 me
11.15 me
pos
a -m
819
signal field
sync pulse of
40 percent

line duration
is used.
2:1
interlace
and
is
25
per
sec
a
frames
of
number
In all four systems the
Aspect. ratio = 4:3
',System adopted by: Norway, Sweden, Finland, Denmark, Western Germany,
The Netherlands, Luxembourg, Switzerland, Austria, Italy, Yugoslavia,

Turkey and Spain.
6-Exception: Paris and Lille transmitters have

1.1 -mc

channel width.

Table I-Specifications of Four TV Systems
October, 1954
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All four -system receiver controls located on front of chassis

Detail of chass s construction in four -system receiver

Four System Standards
Twenty-two tube receiver operates on Gerber, French and both Belgian television
systems. Same i -f picture amplifier is used for all four systems. Sound rejection is
necessarily better than 50 db since three of the systems employ a -m sound
for all four systems. Several tests
proved that the resulting degradation of the picture was far less than
would be expected from the reduction of the video bandwidth.
Because three of the four systems use a -m sound modulation, the
rejection of the accompanying

sound had to be at least 50 db. The
available video bandwidth thus became 4.25 mc. A separate i -f sound
amplifier had to be used; the sound
i -f being taken off directly after

the tuner.
Suitable i -f carrier frequencies
for an E- channel were found to

be 38.9 mc for picture i -f and 33.4
me for sound i -f. Keeping the i-f
picture carrier at 38.9 mc for the
reception of a French channel

would mean that the i -f sound -carrier frequency would become 38.9
11.15 = 27.75 mc.
It is not easy to design an f -m

-

8+
7MC

ii

TO
BUFFER 100 µµ F

HEPTODE
OUTPUT

ECH81

L0
20.75 MC

40.4MC

47)0

B+

2.2yµF-

FIG.

2

-Converter stage uses triode-

heptode ECH
ELECTRONICS

81

-

FIG. 3-Sound-detector stage uses diodes V, and
tuned to the 7 -mc sound i -f

October, 1954

V_

in

a radio -detector circuit
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Table

II -Channel

Channel

E 2
E 3
E 4
E 5
E 6

E 7
E 8
E 9
E10

Ell

Allocation in Gerber TV System
Mc

Picture
carrier

Sound
carrier

47- 54
54- 61
61- 68

48.25
55.25
62.25
175.25

53.75
60.75
67.75
180.75

182.25
189.25
196.25
203.25
210.25
217.25

187.75
194.75
201.75
208.75
215.75
222.75

174-181
181-188
188-195
195-202
202-209
209-216
216-223

81- 88
191-198
200-207

82.25
192.25
201.25

detector for a frequency of 33.4
mc. It was therefore decided to
convert the sound i -f to a frequency
of 7 me by using a second oscillator
with a frequency of 40.4 me for
reception of an E- channel and a
frequency of 20.75 me for reception
of a French channel. This frequency of 7 me was chosen because
the second oscillator frequency of
40.4 me then fell in the adjacent -

\lc

Picture
carrier

Sound
carrier

41.00- 54.15
54.40- 67.55
54.15- 67.30

52.40
56.15
65.55
164.00
173.40
177.15
186.55
185.25
190.30
199.70
203.45
212.85

41.25
67.30
54.40
175.15
162.25
188.30
175.40
174.10
201.45
188.55
214.60
201.70

Channel

F 2
F 3
F 4
F 5
F 6
F 7
F 8
F 8A

162.25-175.40
162.00-175.15
175.40-188.55
175.15-188.30
173.85-187.85
188.55-201.70
188.30-201.45
201.70-214.85
201.45-214.60

F 9
F10
F11
F12

Italian channels: E4, E4A, E5, E7A, E8A, E10
E4A
E7A
E8A

Table III -French TV System Channel Allocation

F8A used for Paris and Lille only; F2 not likely to be used.

87.75
197.75
206.75

Any twelve of the channels (Table II, III) can be accommodated in the 12-position turret -type channel selector of
the 4-system receiver by inserting appropriate coil strips.

Figure 2 shows the schematic
diagram of the converter. The tube
is a triode-heptode with the third
grid of the heptode-converter connected to the first grid of the triode oscillator.

In the a -m position of the
switches, the resistance in series
with the anode of diode V, and capacitor C is increased. The detected a -m sound is taken off
through the germanium diode,
which then functions as an interference limiter for pulses above
100 -percent modulation level.
Three of the four tv systems
under consideration have positive
modulation for the picture information. In the anode of the video -output tube the sync pulses are positive when the receiver is switched
for reception of the Gerber system.
Therefore, the video signal is applied to the cathode of the picture
tube. In the reception of a tv signal with positive modulation the

Sound Switching

Switching from f-m to a -m sound
takes place in the sound -detector
stage shown in Fig. 3. The triode
of a triple -diode triode PABC 80
(6T8) is used as an audio -frequency amplifier. Two of the diodes, V, and V2, are used in a ratio detector circuit tuned to the 7 -me
sound i -f. The third diode, V
serves as a delay for the sound
agc voltage applied to the first
sound i -f buffer stage.

FIG. 4-Positive and negative modulation of the picture information in the
four -system receiver requires switching

(lQ9QJ
0.47

arrangement shown

TO CRT
10K

F06

NEC

I-

CO

TOSYNC CLIPPER

o

sound trap provided in the i -f picture amplifier.
Nevertheless, it was not feasible
to put this converter directly after
the tuner, because too much oscillator voltage was still coupled into
the i -f picture amplifier resulting
in a 1.5 me interference pattern in
the picture. Therefore, a buffer
i -f sound stage was used between
the tuner and the converter. The
resonance frequency of the tuned
circuits in this stage is switched
from 33.4 to 27.75 me by adding a
small trimmer capacitor. Figure 1
shows a block diagram of this part
of the receiver.

E F

VIDEO

VIDEO

AMPL

DET

II

27K
I

áT

AGC

2.2K

AMPL

82K

50

80

0.01.
IOOK
ECC 82

IOOK

2.2K

i

220

1,500NµF

1 820µ4F

15K

560K

T
K. X 1,000

50K
CONTRAST

1,500µµF

-8

22K

THOR
FLYBACK
PULSES

AGC

120K

5 -The agc voltage, with negative modulation, is determined by the sync -tip
level of the video signal across the cathode resistor of the video -output tube

FIG.
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video-output signal is switched to
the grid of the picture tube. In
both cases no d -c component is
present in the signal on the picture
tube. Figure 4 shows the switch-

ing arrangement and Fig. 5 the
switching arrangement for sync
take-off.
The first sync clipper, Fig. 6, is
of conventional design for positive going sync pulses. For signals with
negative modulation the signal applied to the sync clipper is taken
off the anode of the video -output
stage, whereas in the case of signals with positive modulation the
sync clipper obtains its signal from
the cathode of the video -output
stage through a grounded -grid triode amplifier. This triode is one
half of a double -triode ECC 82
(12AU7) ; the other triode is used
as diode in amplified age circuit.
AGC Circuit

8+
220K

18K

1,500µµF

(--SYNC
HOR

56K
270µµF

1,500µµ F

FROM
VIDEO

AMPI
470K

2.7 MEG

470K

VERT
SYNC

.1- 42

220

TµµF

K. X1,000

FIG.

6-Sync clipper

MOR SYNC

FIG. 8-Horizontal output stage

circuit details

HOR HOLD

OA1

a,

0

'

i

10K

OUTPUT

1---

STAGE,

0.0027

0.01

ECL

80

00K

180

PµF

MOR

1,JJ500 µµ F

15K

5.6

625
B+

00

TQ0022

220K
3.

K

K

10K

2 7C

0.0 ,D42
625

50

1.8 MEG
The receiver is equipped with
1.6+
FLYBACK
amplified picture agc. With negaPULSES
K=X 1,000
tive modulation, the sync -tip level
the
signal
across
of the video
FIG. 7-Horizontal-sweep generator employs triode -pentode in multivibrator circuit
cathode resistor of the video -output
tube determines, the age voltage.
With positive modulation, age volt- ponding to peak -white in the pic- switching from 625 to 819 lines the
age is determined by the peak - ture. Contrast control is obtained boosted voltage increases from 500
white level. Figure 5 shows the by changing the screen -grid poten- to 650 volts. As this voltage is
also used for feeding the vertical circuit diagram. The EF 80 tial of the video -output tube.
sweep oscillator and the vertical (6CB6) age amplifier is used as a
Horizontal
Sweeps
output stage, a series dropping regrounded grid amplifier with its
sistor is switched in when the regenerator,
horizontal
-sweep
The
of
to
the
cathode
cathode connected
the video amplifier tube. It has a Fig. 7, is of conventional design. ceiver is operated on 819 lines.
The high voltage for the picture
short grid base (sharp -cutoff), due A triode -pentode is used in a mulis obtained in the conventional
tube
stabilizing
circuit
with
a
to the low voltage on its screen -grid. tivibrator
way
by rectifying the flyback
The
in
the
anode.
circuit
resonance
direct
is
-detector
The
video
coupled to the video -output tube. frequency is controlled by a voltage pulses. No switching is necessary
With negative modulation its anode obtained from a balanced discrim- in this part of the circuit. For 625
current at the sync tips decreases inator with two germanium diodes as well as 819 lines the high voltage
with increasing signal strength. by comparing the phase of the hori- is 14 kv at a load of 50 µamp. The
The corresponding voltage level at zontal -sync pulses with respect to internal resistance is 10 megohms.
The receiver contains 21 tubes,
the cathode of the age amplifier also a sawtooth voltage from the horifour
germanium diodes, one picture
When
decreases until the age amplifier zontal -output transformer.
and
a selenium rectifier for the
tube
819
lines
the
from
625
to
switching
durstarts drawing anode current
inductance in the stabilizing circuit B+ supply. The photographs show
ing the sync pulses.
The anode voltage of the age is reduced and the time constant the seven ganged switch wafers
amplifier is obtained by rectifying in the grid circuit of one of the and the four -position control knob.
Many engineers have been achorizontal flyback pulses by a diode triodes is altered.
The horizontal -output stage, Fig. tively engaged in the development
formed by the grid and cathode of
one half of a double -triode. When 8, is changed from 625 to 819 line of this receiver, in particular:
the anode current of the age ampli- operation by shorting out a series Messrs. Kerkhof, Berkhout, Jansfier increases with increasing sig- dropping resistor in its B+ supply. sen and Kollenburg of the televisnal strength the negative age volt- For 819 lines, the anode -supply volt- ion development laboratory.
age also increases. In case of sig- age is the full B+ voltage of 240
REFERENCE
nals with positive modulations, the volts. For 625 lines, this anode
(1) J. Haantjes and T. G. Schut, A line
for the International Exchange
age amplifier starts to draw current supply is reduced to 180 volts by converter
of TV Programs, Philips' Technical Reon those parts of the signal corres - the series dropping resistor. When view, May 1954.
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COMPONENT DESIGN TRENDS

Precision Potentiometers
Resistance elements made from deposited metallic films, conductive plastics or lossy
liquid dielectrics give infinite resolution, greatly increasing the scope of applications.
Other new design and construction techniques give increased life and reliability
potentiometers differ
from conventional radio volume controls by their inherent features of higher accuracy, freedom
from overt electrical noise, longer
life (usually 1 million cycles at 60
rpm or less), lower torque and more
rigid tolerances on both electrical
and mechanical parameters.
Precision potentiometers are generally used to convert mechanical
activity-usually rotation but also
translation-into an electrical voltage. Whereas volume controls,
variable resistors and rheostats, as
used in electronic circuits, are made
to loose tolerances either because
they need not be calibrated or because they operate under such
varying conditions as to make calibration meaningless, precision potentiometers are so incorporated in
the circuit as to serve a calibrated
purpose and to operate under sufficiently stable conditions so that
calibration is feasible.
PRECISION

Examples of Applications

Potentiometers can be used in
circuits to add, subtract, multiply
and divide. Wire -wound units made
by Helipot and others have long
been available with nonlinear windings which produce logarithmic,
hyperbolic, square root and trigonometric functions.

Previous Articles in Series
Part I: Fixed Capacitors Undergo Miniaturization, p 120, July 1954

Part II: New Variable Capacitors Extend Tuning Range, p 130, Aug. 1954
Part III: Fixed Resistors Show Stability
Improvements, p 132, Sept. 1954

Miniature Fairchild potentiometer with metallic -film element provides essentially
infinite resolution, is stable to 225 C and can be produced in a wide rangeof resistances for applications requiring high accuracy

Precision potentiometers are frequently used as mechanical amplitude modulators. For some applications it is desirable that the
wiper rotate continuously through
360 degrees in which case the winding may itself be continuous or
have an interruption making the
electrical contact angle something
less than the 360 -degree mechanical rotation.
Specialized uses of potentiometers as in analog computers have
led to the development of differential computing potentiometers. In
such a unit a linear winding is arranged to rotate as well as the
wiper, both through 360 degrees.
For example, instead of using terminal lugs, the Fairchild D -C-P differential computing potentiometer
provides external connections to
the winding ends and wiper by
means of three silver slip rings
molded on the body. This arrangement makes possible the measurement of two variables directly in a
single instrument. The voltage
output is proportional to the sum

or difference of the two input variables-the angular movements of
the body and of the shaft,
As the reliability of potentiometers increases, they are finding use
as information transmitters in
place of variable transformers,
variable capacitors and photoelectric devices. In such applications,
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Use New Materials
By FRANK ROCKETT
Research and Engineering Division
Airborne Instruments Laboratory, Inc.
Mineola, N.

Y.

Markite conductive plastic rotational and strip-type translational potentiometers provide long life and infinite resoluten. For strip -type unit, taps molded into back of resistive element (bottom) leave conductive track (top) clear for slider in center

potentiometers are frequently more
compact and weigh less than similar information transmitters. Circuits can be arranged to make full
use of their inherent accuracy and
to avoid cumbersome mechanical
lears, cams and linkages.
New resistance materials and
new construction techniques have

been developed in the past few
years to broaden greatly the scope
of applications for precision potentiometers. Some of these new designs will be discussed with a representative example in each case, to
give a quick picture of what is now

available to engineers for incorporation in electronic products.

TRANSLATORY

In a wire -wound potentiometer
the resistance to the slider varies
in small steps as the slider moves
from one turn to the next of the
resistive element. The amount of
this step change in resistance is the
resolution of the potentiometer, and
is inherently related to the size of
resistance wire used.
Metallic Film Units
Newly introduced film potentiometers employ a construction giving what is commonly referred to
as an infinite resolution. The film
units have therefore served to
broaden considerably the scope of
applications for potentiometers as
transducers for servomechanisms
and for telemetering.
With a resistive film there are
an infinite number of positions of
contact by the slider on the resistance element, with a corresponding
infinite number of outputs of electrical voltage. This assures freedom from hunting or oscillation of
a servo due to the inability of the
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FIG. 3-Sine-cosine potentiometer made

by Rawson Electrical Instrument
uses linear resistance card

Co.
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COMPONENT DESIGN TRENDS
Metal films thermally evaporated onto glass withstand up to 225C
Long -wear conductive plastic elements have integrally molded taps

Straight-line resistance elements translate linear motion into
voltage changes

Liquid resistance elements approach infinite resolution and have
flat response from 50 cps to me
1

balancing potentiometer to find a
null.
Illustrative of the properties that
can be built into a film potentiometer is the recently announced
FilmPot of Fairchild Camera and
Instrument Corp. This potentiometer is built in an unusually
small size, being only 0.75 inch in
diameter and 0.5 inch long. Within
this case a wide range of resistance
is possible. Currently available
units include resistances from 100
ohms to 1 megohm ±10 percent.
Independent linearity can usually
be maintained to 0.5 percent, can
probably be improved to half this
value by further control, and reduced to 0.1 percent by selection.
Noise is rated at 400 my or less;
units can be furnished with torques
as low as 0.1 oz -in.
Another outstanding feature of
the metallic film potentiometer deposited on glass is its ability to
withstand high temperatures. The
unit is electrically and thermally
stable to hot spot temperatures of
225C ; units with resistances to
500,000 ohms are capable of dissipating 3 watts at 100C and are
derated linearly to 0 watts at 225C.
Due to voltage breakdown limitations, rated dissipation decreases

linearly for higher -resistance units
to 1 watt at 1 megohm. The potentiometer resists corrosion even at
these high temperatures. Materials used in the unit are precious
metal alloys, glass and high -temperature plastics and lubricants.
Thermal and electrical stability
of a metallic film are better at lower
resistivities. The relationship of
resistivity to temperature coefficient of resistivity differs for film
materials; the curve presented in
Fig. 1 is for the material used in

commercial
potentiometer.
There is an intercept at which films
of 600 ohms per square have an
average temperature coefficient of
zero. Marked on the curve is the
range over which temperature coefficient of resistivity is within 0.03
percent of zero.
The state of the film potentiometer art indicates that quantity production of such units is in the foreseeable future. Prices are likely
to be within the ratio of their performance compared to the price and
performance of wire-wound units.
Using artificial or natural graphite depending on desired characteristics, manufacturers are developing precision adaptations of carbon
film potentiometers. Units from
Elektro-Sery Co. display a temperature coefficient of resistance of
±0.01 percent per degree C at
normal ambients, are rated for 2
watts to 50C and are derated to
zero at 65C. Terminal resistances
range from 1,000 ohms to 2 megohms, with tolerance of ±1 percent
if required ; independent linearity
is normally ±1 percent. Sufficient
pressure (25 to 50 grams) of the
gold wire wiper is used to keep
noise comparable to the inherently
low thermal noise of the controlled
composition resistance track, yet
the pressure is light enough to
achieve a rated life of a million
cycles at 100 rpm. Dual takeoff
from the buffed silver slip ring of
the rotor also contributes to low
noise, low inductance and low
torque (0.5 oz-in. per section with
one

ball bearings).

Conductive Plastic Units
For applications requiring long
wear and high resolution, potentiometers whose resistive tracks are
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of solid conductive plastic are integrally comolded by Markite Corp.
with terminals and taps to a rigid
mineral-filled phenolic insulator
support. The low coefficient of fric-

tion combines with extreme wear
resistance of the smooth track to
permit use of relatively high brush
contact pressure without incurring
excessive torque or short life. As
a consequence such units provide
quiet operation even in the presence of substantial vibration and
acceleration.
Manufacturer's tests at 600 rpm
showed an increase in resistance of
25 to 30 percent after 236 -million
revolutions; noise and linearity remained substantially unchanged.
As a consequence of these and of
customer tests, units are guaranteed for 5 -million revolutions at up
to 600 rpm with a resistance change
less than 3 percent and a linearity
change less than 0.1 percent. Resolution is better than 0.00004 inch.
Because taps are molded into the
resistive track below the surface
contacted by the slider, they introduce negligible tap dead space.
Units are rated at 0.75 watt per
linear inch of resistive track at
20C and half this at 80C. Standard
independent linearity is ±0.5 percent to 20,000 ohms, or ±1.0 percent to 100,000 ohms; overall resistances go up 100,000 ohms ±10
percent; torque with ball bearings
is below 0.5 oz -in. The plastic resists corrosion even in a moist
chlorine atmosphere. Temperature
coefficient of resistance from OC
to 100C is about -0.00035 ohm per
ohm per deg C.
An unusual application of such
conductive plastics is in function
generators for analog computers.
The extreme resolution and long life
of the potentiometer element are
desirable characteristics. In addition, the unit is not subject to
abrupt failure during computation
and, if worn excessively in one
region because of the nature of a
generated function, can be resurfaced with but slight change in
overall resistance.
Another approach to infinite
resolution is to use a liquid as the
resistive element, as in a water
rheostat. Depending on the mechancial arrangement, the unit can
respond to translatory or rotary
October,
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Typical assembly of ganged potentiometers, as made by George
Rattray & Co. Inc. All wipers mount on single shaft to avoid backlash. Clamp rings enable units to be phased individually

motion. As being developed by
Technology Instrument Corp., such
a potentiometer employs a lossy
liquid dielectric as the resistive element in which are mounted fixed
and movable electrodes as shown in

Fig.

2.

Liquid Potentiometers
Because capacitance to a movable
electrode in liquid varies in the
same manner as the resistance to
it from the fixed electrode, the time
constant of the potentiometer remains constant as it is varied, thus
providing broad bandwidth. The
voltage divider so formed is rated
for flat amplitude response and
zero phase shift from 50 cps to
1

mc.

In the unit responding to linear
motion, one or more electrodes
translate. The total excitation voltage is placed between the grounded
metallic can and insulated fixed
electrode. By shaping the electrodes and the can, linear or nonlinear functions can be produced.
In the rotary type, the excitation
is applied across two fixed vanes; a
third fixed vane acts as the take-off
electrode. The rotating vane thus
requires no sliding metallic contact.
By shaping the vanes the resistance
function of shaft rotation angle
can be varied.
A number of liquid dielectrics
ELECTRON ICS

-

Typical Fairchild servo application uses ganged precision potentiorneters at right for accuracy and general-purpose potentiometers
at left for gross control

have been tested successfully.
Methyl alcohol is commonly used
for its stable impedance level. It
produces no corrosion or electrolysis when used with aluminum electrodes at frequencies above 10 cps.
By selection of electrolytes, resistances from a few hundred ohms
to several megohms have been
achieved in units operable to 100
volts.
Sine -Cosine Potentiometers

Several types of potentiometers
are available whose resistances
vary sinusoidally with the angle
of shaft rotation. One such precision wire -wound potentiometer
provides two output voltages accurately proportional to the sine and
to the cosine of the shaft rotation
angle. The design in Fig. 3 is
based on a wire -wound linear flat
card mounted on a rotating platform. The ends of the winding are
connected to the excitation voltage
through slip rings. Four output
brushes are arranged in quadrature
on a circle of rotation on the winding. As the card rotates, each pair
of brushes traces the circle on the
wire, picking up a sinusoidal output voltage or resistance. This
construction results in the desired
output function from a simple
linear winding that can be wound
very accurately.

When the winding is excited by
direct voltage, the brushes give
output voltages that vary sinusoidally as the shaft is turned. The
peak value of the output is about
12 percent less than the exciting
voltage. The output voltages oscillate plus and minus in polarity and
are balanced about the potential at
the center of the winding. The potentiometer is thus a mechanical
generator of low -frequency sine
waves suitable for a variety of research problems.
If excited by alternating voltages
up to 155 volts at frequencies up to
1 mc, the excitation signal can
be modulated by shaft rotation. The
expected life of this potentiometer
is 350,000 revolutions maximum
recommended speed of rotation is
1 cycle per second; amplitude accuracy is -±1 percent maximum;
the output wave form is within 1
percent of the peak value at any
point of a pure sine or cosine wave ;
resistance within the brush circle
is 14,000 ohms -±-10 percent; the
winding is rated at 1.5 watts at
;

65C.

If, by analogy with the linear
potentiometer, resolution is considered as the change in resistance
from a reference point on the winding (center of the brush circle in
this case) to any single brush, for
each equal increment of brush rota 147
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COMPONENT DESIGN TRENDS
:

Flat -card windings give sinusoidal output
Carbon -film sine -cosine units operate at high speed with low noise

Starting torques can

be under 0.5 ounce -inch

New phasing adjustments improve performance of ganged units

tion the number of wires crossed
will vary from a maximum when
the brush is moving perpendicular
to the direction of the winding to a
minimum when it is moving parallel. However, the resolution which
is ultimately of interest is the angular magnitude of the finite steps by
which the resultant vector rotates.
The poorest resolution occurs when
the brushes are moving at an angle
of 45 degrees with the winding.
A miniature precision sine-cosine
potentiometer recently announced
by Computer Instruments Co. is a
carbon film unit. The track is laid
down by an evaporation technique
which, because of the control afforded, is used to produce both
linear and nonlinear functions.
The infinite resolution and comparatively low noise characteristics of
the film enable the potentiometer to
be operated at high speeds. As a
consequence the potentiometer is
guaranteed for a life of a million
cycles at 100 rpm. Some engineers
have used it to 3,600 rpm. Lowest
noise is achieved with these units
when operating as pure voltage dividers into relatively high-impedance loads. The potentiometer, 1A
inches in diameter by
inch in
length and weighing only 1 ounce,
can be excited with either direct or
alternating voltages.
Factors Affecting Torque

Because of the manner in which
precision potentiometers cooperate
with mechanical movements, their
mechanical
characteristics are
quite as important as their electrical characteristics.
The torque
necessary to rotate the shaft of a
potentiometer is of particular importance. Except in cases where a
torque resistor is used to add stiffness in the presence of vibration,
low torque is generally desirable.
Usual starting torques are less than

oz -in. per section. Half of this is
obtainable; it rarely exceeds 2 oz in., but with special seals or locks
may be 8 oz -in.
In achieving the inherent precision of a potentiometer, it is desirable that the torque also be free
from variations such as binding or
extreme differences between starting and running torque. The lower
the torque, the less the power required to drive a potentiometer and,
in general, the more compact the
equipment.
Torque is developed in several
ways-by the inertia of the rotating parts of the potentiometer, by
the friction of the shaft in its bearings (usually slip rings, although
in special applications ball bearings
may be used) and by the action of
the wiper or sliding contact. The
wiper must necessarily bear on the
resistance element with sufficient
force to assure positive electrical
contact, and thus a friction component at the end of an arm of
substantial length is developed.
To maintain low torque, parts are
precision machined and assembled ;
materials are used that are congenial in their friction relationship
and in their temperature, humidity
and other environmental behaviors.
The mounting position of the potentiometer may influence its torque;
the wear of parts due to operation
can either increase or decrease
torque. The assembly and alignment of a potentiometer in its
mounting and in relation to its
drive can vary the torque especially
if there is radial shaft play. To obtain low torque a combination of
small diameter resistance element,
small short shaft and a light contact wiper are used. Lubricants
on the winding may reduce torque
at some temperatures but usually
increase it at others. With stainless steel ball bearings, a starting
1
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torque of 0.1 oz -in. is possible.
The requirements of mounting
squareness, low radial shaft play
and the like are also important in
reducing torque. However, unless
the conditions under which the potentiometer is to be installed and
operated will preserve these refinements, the additional cost of extreme efforts to reduce torque may
be unjustified. For example, the
mounting squareness of the potentiometer cup on the mounting surface or base plate depends as much
on the care with which the potentiometer is mounted in the equipment
as upon the construction of the
potentiometer itself. If the shaft
is not square with the mounting
surface, there will be an increased
torque. In addition, the wiper arm
attached to the shaft will be out
of alignment, thereby causing a
change or deviation in linearity
which may disrupt the electrical
function of the potentiometer.
Concentricity of the shaft of a
potentiometer in relation to the
mounting place and specifically
with relation to the winding is
essential so that the winding and
pilot bushings have a common
center. Even small eccentricities
may offset the precision of the
potentiometer. Eccentricity causes
the indicated rotation to differ
from the true rotation by an angle
the size of which is a function of
the eccentricity. For example, a
precision potentiometer with a 2 inch radius and an eccentricity of
but 0.02 inch has a percentage error
due to eccentricity alone of -±0.18
percent. Thus the eccentricity
error can nullify the accuracy inherent in the precision winding of
a potentiometer.
Radial shaft play has somewhat
the effect of a fluctuating eccentricity. It not only causes a change in
linearity but a change in torque
and, in extreme cases, may vary the
electrical contact resistance at the
wiper arm. Hunting and backlash
in servomechanisms are frequently
traced to radial play.
Where more than one output is
desired from a single shaft, several potentiometers can be ganged.
For this purpose a variety of units
are available, including specially
cupped units that can be ganged in
any combination and are easily
October, 1954
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changed or replaced. As many as
twenty separate functions are obtained from a ganged unit having
a single shaft.
Ganged Potentiometers

Ganged units must be phased
relative to one another. This can
usually be accomplished by loosening the retaining bands on the
ganged unit and rotating each cup.
In this way each unit of a gang
is set so that its zero electrical position corresponds with the zero electrical position of other units in the
gang.
Some styles of potentiometers
can be ganged by removing one
cover plate. The adjacent cup then
completes the case so that there is
no waste space between cups; the
gang approaches a solid structure
with its consequent rigidity yet any
one cup can be replaced during
development or maintenance without dismounting the others. Where
the rotation of subsequent units in
a gang is produced by a drive
through a coupling such as an eccentric pin, backlash between units
can be held below 0.05 degree per
section.
In use, potentiometers may be
rotated at a variety of speeds. At
excessive speeds increased wiper
wear may produce arcing or loss
of contact, along with increased
noise. The life of the unit may be
shortened as measured in cycles of
operation; radial shaft play may
increase rapidly due to the higher
accelerations, with resultant misalignment. High temperature rise
may increase the overall resistance
(Temperature
of the winding.
coefficients of resistance wire are
in the vicinity of 0.002 percent per
degree C.) The wire of the resistance unit may fail due to the
pounding effect of the wiper arm.
If it is anticipated that a potentiometer will operate at high speeds,
special wiper assemblies and ball
bearings for the shaft are desirable.

Setup used at Helipott for recording linearity of single unit, ganged unit and large
tapped unit under test at left, by automatic comparison with master precision
potentiometer at right center. At top can be seen some of the trim potentiometers
that have been pre-set to insert voltage in series with master pot at 360 points to
give tester accuracy within 0.003 percent. Gear train gives correct drive for
models having from 1 to 40 turns, in phase with 40 -turn master

Deviation is expressed as the electrical output minus the reference
electrical output.
Resolution has been mentioned as
a measure of the accuracy to which
a potentiometer can be set. The
maximum incremental change in
resistance or voltage output observed anywhere in the total mechanical motion or rotation of the
potentiometer shaft (or a specified.
portion of it), when multiplied by
100 and divided by the total resistance or voltage (or specified
portion of it), is the percentage
resolution of a potentiometer.
Linearity is the deviation of the
curve of actual resistance of a
potentiometer versus shaft angle
from a straight line for a linear
resistance unit. Various types of
linearity are used and are defined
and named slightly differently by
different manufacturers.
Electrical Characteristics
Noise is also an important
of potentiometers,
characteristic
electrical
important
The most
characteristic of precision potentio- especially in applications that necesmeters is the deviation or difference sitate achieving the ultimate perbetween the actual electrical out- formance from the units. Noise is
put and the output specified by the measured quantitatively in terms
electrical function of shaft angle. of an equivalent, parasitic and
ELECTRONICS-October,

transient contact resistance expressed in ohms that appears between wiper and the resistance
element when the shaft is rotated.
Equivalent noise resistance is considered independently, of the total
winding resistance; in wire -wound
potentiometers it is in the vicinity
of 150 ohms maximum.
Factors Influencing Noise
In specific instances where noise
may be defined as any electrical dis-

turbance or signal which tends to
interfere with the generation or indicating characteristics of the potentiometer, noise should be more
specifically related to such operating conditions as applied voltage, load resistance, speed of rotation and load current. In such
instances noise may be measured
in millivolts.
Among the contributions to the
noise of a precision potentiometer
is contact resistance noise appear-

ing at bath wiper contacts and at
slipring contacts; this noise is
generated through the constriction
resistance set up when current flows
through two separate pieces of
149
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COMPONENT DESIGN TRENDS
Independent linearity can be as low as 0.1 percent for single-turn
units and better than 0.025 percent for multiturn units
Paliney alloy contacts withstand over 2,000,000 cycles of operation without affecting linearity
Small load currents help maintain low contact resistance
Servo -controlled winding machines give greatly improved

linearity

Bellows -driven unit withstands shocks up to 30 g without perma-

nent damage

metal joined only at a point. The
load current flowing through a
fluctuating contact resistance produces a loading noise, expressed in
ohms as a peak variation in that
contact resistance.
Shorting noise is the noise due
to winding current as the wiper
shorts turns in its passage along
the winding. It is proportional to
winding current, the resistance per
turn of wire and the resistance
of the contact. Variations in contact resistance also cause noise.
Thus, shorting noise is closely connected with resolution.
Resolution noise is the sawtooth
voltage superimposed 'on the functional output of the potentiometer
caused by resistance to flow of load
current by the winding. Resolution
noise is proportional to the resistance per turn of the resistance
wire and to the load current; it, too,
is expressed in ohms.
Transient noise is that due to
foreign material coming between
the wiper and winding. Foreign
material may be dirt or an oxide
film which develops on the winding.
Generated noise is caused by
heat or friction of two metals
rubbing against each other, such
as the wiper contact and the winding. Accompanying this noise is
thermocouple noise consisting of
the potential developed in a circuit
composed of dissimilar metals with
junction points at different tem-

peratures.
Noise associated with excessive
rotational speed is caused by the
sliding contact rising clear of the
winding momentarily.
Circuit design influences some
of these noises. Wiping action

combined with a small load current
(about 1 ma) may help to maintain low contact resistance.

Multiturn Potentiometers
To increase resolution beyond

that obtainable in a single -turn
potentiometer, the multiturn de-

der an Air Force project. The winding is sometimes described as a
violin -string type.

Automatic Winders
Automatic servo -controlled machines are being used by a number
of firms to achieve greater accuracy
in winding precision wire-wound
potentiometers, although details
may differ. The basic principle of
one of the machines is essentially
as shown in Fig. 5. This machine
is used by TIC to produce the IBM
design. A self-supporting tightly
coiled resistance element is formed
by winding uncoated resistance
wire about a mandrel which is immediately removed. The result is a
flexible spring coil which is mounted
on a potentiometer base by a servo
correction technique that automatically insures good linearity.
Before the coiled resistance element is mounted, it is placed on an
intermediate spool under slight
tension. A multiturn potentiometer
base is next mounted on a base
plate having slip -ring take-off contacts. This potentiometer structure
is mechanically complete and its
actual slider contact is clamped at
a fixed position. One end of the resistance element is attached to this
potentiometer structure. An excitation voltage is placed across the
resistance element and the voltage
of the clamped slider contact is
taken off by means of one of the
slip rings.
By rotating the potentiometer
base and the supporting spool, the
potentiometer winding is transferred from the spool to the base.
The potentiometer base is coupled
to a high -precision multiturn
master potentiometer. The voltage
from the fixed slider contact is compared with that from the precision
master potentiometer. Any difference voltage drives the servo correction motor and causes the payoff
spool to speed up or to slow down
with respect to the potentiometer
being wound. This alters the tension
and thus the spacing of the turns
of the coiled potentiometer winding.
By this continuous method of
servo correction, multiturn potentiometers are wound with lineari -

sign has long been used by Helipot
and others. As one example, in the
ten-turn precision Micropot (Borg
Equipment Division), the total resistance ranges from 10,000 to
40,000 ohms and linearity from
0.25 percent through 0.025 percent,
depending on total resistance and
the type of linearity specified. The
three -turn unit, with total resistance about a third of that for
the ten -turn unit, has a percent
linearity about 3 times that for the
ten-turn potentiometer. Power dissipation in the ten -turn unit is 5
watts at 40 C; for the three -turn
unit it is 3 watts at 40 C. In the
ten-turn unit the helix is about
49 inches long and consists of a
Kohlrausch winding (spiral winding on a spiral mandrel) of resistance wire molded and locked in
place on a plastic mandrel. Potentiometer units wound on insulated
copper mandrels give considerably
improved heat dissipation but inherently higher capacitance to
ground. The Paliney alloy contact is reported to provide a life of
over two million cycles without affecting linearity. Equal life with a
phosphor -bronze contact would increase the percent deviation from
linearity to twice its initial value.
Constructional features of another multiturn potentiometer are
shown in Fig. 4. This unit is based ties consistently better than 0.025
on a design developed by IBM un- percent. Because the final potenti-
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FIG. 4-Multiturn potentiometer construction as used by TIC pro
vides high resolution along with low noise and long life

ometer structure is used in the
process of correcting the winding,
compensation can be made for
changes in resistivity of the resistance wire and minor eccentricities in the potentiometer mechanical structure. If a prescribed
loading resistor is placed across the
potentiometer before it is wound,
compensation can be made automatically by the servo correction
control so that the loaded potentiometer will be highly linear.
Mechanical features of this
multiturn design include two ball
bearing supports near the extremities of the shaft which result in
a starting torque less than 1.3 oz in. and a running torque less than
1 oz -in. An internal lead -screw type
of limit stop withstands torques exceeding 100 pound-inches without
loading the precision slider or assembly.
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5-Servo control system used by TIC to correct winding
tension in accordance with error compared to master potentiometer
FIG.

Precision potentiometers find
numerous and varied applications,
one example of which is shown in
Fig. 6. Here a Baroresistor employs hydraulic bellows to actuate
a precision wire -bound potentiometer. The unit withstands shocks
up to 30 g; the only observable
change in resistance ratio occurs
along the axis of the potentiometer
winding, the change being in resistance ratio of 2 to 3 percent but
without permanent damage.
The instrument operates over a
temperature range from -50C to
+80C over its full-scale pressure
range, which is from 0 to 14.7 psi.
The unit has been tested by the
manufacturer up to 200,000 cycles
with no evidence of wear or other
incipient failure. Measured temperature sensitivity is 0.01 percent
per degree C. From 0 to 14.7 psi
absolute the accuracy is ±2 per-

cent of full scale. There is hysteresis due to the bellows of less
than 2 percent of full scale. Acceleration sensitivity is less than
0.1 percent of full scale per g. The
total resistance of the winding is
7,500 ohms ±2 percent rated for 75
volts. Maximum winding current in
any part of the winding is 10 ma

continuous.
In summary, it can be expected
that the development of precision
potentiometers will continue under
the impetus of entry of an appreciable number of manufacturers
into the field. This concerted effort
appears to be bringing safe operating temperatures to 150 C, possibly to 200 C. Units are more
sturdy today than heretofore; in
the future they may operate satisfactorily during shocks up to 100
g and vibration between 1,000 and
2,000 cps.
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FIG. 6-Hermetically sealed potentiometer made by Trans-Sonics, Inc. is actuated by gas or liquid pressure through
bellows and bearing -free linkage; resolution is 0.33 percent of full scale
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Typical of new wire -wound potentiometers designed to hold capacitances to minimum
is this General Radio unit using phenolic winding form, cup and cover along with

glass polyester shaft, for a-c linear -resistance applications. Tolerance is
for 1.25 -inch diameter units and 0.2 percent for 4.25-inch units

2
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The MICROWAVE

Market Picture
Point-to-point communications systems, exclusive of military, near 100 and extend almost
30,000 miles. Common carriers dominate field and have grown most rapidly. Pipelines
still lead private users, with power companies gaining rapidly
By JOHN M. CARROLL
Associate Editor,

development in post-war
electronics has been the application of microwáve equipment
in point-to-point communications.
Successful transmissions across the
English Channel were made in
1931, but installations by the Bell
System immediately after World
War II put microwave on a commercial basis. Today there are
nearly 100 civilian microwave systems in the U. S., with over 1,300
individual stations. Total route
mileage is nearly 30,000 miles.
Table I gives a breakdown of the
figures according to FCC records.
It is difficult to compare sizes of
different microwave systems. Best
common denominator is dollar
value but this is not always available and is complicated by the
changing value of the dollar, varying land prices and construction
costs. Communicators talk about
circuit miles-the number of available communications circuits multiplied by the miles over which they
extend. This is a good measure of
traffic capacity but can be misleading as to the amount of equipment
,AMAJOR
,

used.

Another measure is the number
of stations. This, however, tells
little about the traffic capacity of
the system. Throughout this report, systems are compared in
route miles-the actual distance
over which the microwave beam
travels. Two guides for further
approximation are that the average
distance between towers is about

ELECTRONICS

that the average cost
of a microwave system used by
private companies is roughly
$1,500 a route mile. Common -carrier systems generally run higher.
There is no general agreement on
a definition of microwaves. Design engineers restrict the term to
superhigh frequencies and above
3,000 me and up. In communications, any frequency above 890 me
is loosely termed microwave. The
bands allocated to the various services are listed in Table II.
20 miles and

-

Microwave Frequencies
The short wavelength of microwaves (30 cm and less) provides
two important properties. First,
the transmissions follow a line -ofsight path and can be focused much
like a beam of light by high -gain
antennas. This enables nearby
systems to operate in the same frequency band without harmful interference. Secondly, a circuit's physical dimensions determine its
electrical parameters, and for such
short wavelengths a small change in
circuit dimensions can produce a
wide frequency variation. Thus,
microwave equipment can readily
have an extremely wide frequency
bandwidth compared to lower -frequency communications equipment.
Systems providing 24 voice channels are widely used ; common -carrier systems sometimes have several hundred voice channels.
Commercial exploitation of microwave has proceeded in three

152

general directions: common -carrier, private and military. By far
the greatest expansion has been in
the common -carrier field.
Common -Carrier Systems
As may be seen from Fig. 1 telephone and telegraph companies
have more than doubled route mileage in the past two years. Major
impetus has been the need to connect television stations for intercity
network service. Some television
stations are connected by coaxial
cable but the current trend is toward greater use of microwave
radio relay, which will pass without
difficulty the complete 6-mc band
required.
Another kind of common -carrier
recently appeared when a group in
Poplar Bluffs, Mo. sought and received authorization to build a
microwave system to distribute tv
signals captured from the air to
remote community antenna cable
systems. Other common carriers
include Western Union, one of the
oldest. Plans are on paper to extend its system from its present
terminal at Pittsburgh to St. Louis
when the necessary $42 million is
available.
Microwave systems operated by
independent telephone companies
are usually small-two or three
stations. But, there are more than
5,000 independent telephone companies. Figure 2 is a map of common -carrier microwave facilities in
the U. S.
October, 1954-ELECTRONICS
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Supervisory control panel illustrates how microwave operates an unattended remote pipeline booster station. Passive reflector mounted
on steel tower is becoming symbolic of a new communications age

Commercially, the keenest competition by far has been in the
private, or more properly, the non common -carrier market.
Users
include gas and oil pipelines, industrial firms, power utilities, railroads and forest products companies. Also local and state government services such as police, fire,
highway maintenance and forest
conservation.

Private Systems
Microwave systems operated by
gas and oil pipelines constitute
about two thirds of the total route
mileage of all private systems. One
manufacturer of microwave equipment believes that 85 percent of the

potential market is here. Pipeliners need microwave for telephone
communications between pumping
and metering stations along their
right of way and to tie in with
radio -equipped service vehicles.
They also need it for telemetering
and supervisory control of unattended booster stations, teleprinter
and facsimile.
Newest of the right-of-way companies, the pipelines, unlike power
companies and railroads, could not
rely on existing wire lines. Microwave avoided the problems of securing rights to string pole lines
and offered more dependable service-no pole lines to come down in
bad weather. Microwave compares

favorably in cost with either privately owned or leased wire lines.
Figure 3 is a map showing routes
of pipeline microwave systems.
Power utilities operate about one
quarter of all private microwave.
Microwave has steadily gained
favor with power men along with
wire-line carrier. Microwave's most
attractive feature is the safety
angle. During storms, if power
lines come down, so do telephone
lines, in many cases disrupting both
wire -line carrier and leased -line
service. Microwave offers a means
for maintaining essential communications, telemetering, supervisory control and line -fault locating
when most needed. Power -company

MICROWAVE GROWTH BY SERVICES

.s

Type of Service
25,

Common carrier
Amer Tel & Tel.

other carriers....

Gas & oil pipelines.
Power utilities
privately owned
U. S. Gov't
Police
Highway mainte-

1

4
26

a

Forest products ..
Forest conservation
Fire
.

Total

9

159
83
48

2,763
1,467

20
10

226
184
175
58
44

2

4
2
3

11
8
9
10

712

16

93 1,367 29,853

-

Frequency in MC

Common-carrier

12

Table I-Microwave Communica
tions Systems in the U. S.
ELECTRONICS

Type of Service

p
8

33
2

2

.

14

rr2

450 12,348
43 1,177
516 10,679

5

nance.

Special industrial
Railroads

y

6

1952

954

TEL a TEL

i

952 1954

1952 1954

PIPELINES

POWER

& tel) has
enjoyed greatest growth and leads all
other microwave services

FIG. 1-Common carrier (tel

October, 1954

3,700- 4,200
5,925- 6,425
10,700-11,700
Private users
952- 960
1,850- 1,990
2,110- 2,200
2,500- 2,700
6,575- 6,875
12,200-12,700
1,700- 1,850
U. S. Gov't
2,200- 2,300
4,400- 5,000
7,125- 8,500
Television pickup & STL 1,990- 2,110
6,875- 7,125
12,700-13,200

Table II-Frequency Bands for
Microwave Development
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2-Map shows extent of common carrier (public telephone
telegraph) microwave service in U. S.

FIG.
&

4-Major power utilities are developing extensive microwave networks within their areas of operation
FIG.

microwave systems are shown in

Fig.

4.

Other Systems

Other microwave users account

for less than one tenth of the non common -carrier business.
Some
services, however, offer great possibilities. For example, rumors
are current from time to time that
this or that railroad will go microwave for so many thousand route
miles. Railroaders' interest in microwave frequently ties back to a
telephone company's attitude on
interconnection. Railroads will invest more heavily in microwave
when they are assured that their
new systems will be accorded the
same interconnection privileges as
existing wire lines.
One mining firm has installed an
extensive microwave system to help
coordinate its widespread operations but, in general, the major industrial microwave market is still
in the future. Microwave for police
communications, on the other hand,
is going hand in hand with the

3-Pipeline microwave follows main arteries bringing gas
and oil from fields to industrial areas

FIG.

FIG. 5-Other users of microwave are few and widely separated but police systems are expanding

building of new super turnpikes.
First the Pennsylvania Turnpike
was equipped for microwave communication along the right of way,
then the New Jersey Turnpike and,
most recently, the Ohio Turnpike
as the turnpike network spread
across the country.
Strong interest has been evidenced by state governments in
microwave networks to handle
police, highway maintenance, conservation, civilian defense and
general administrative matters
throughout a state. This potential
market is intimately bound up in
the intricacies of politics.
A map of miscellaneous users of
microwave is shown in Fig. 5.
Broadcasting
Use of microwave equipment by
television stations is increasing.
There are 194 microwave studio transmitter links and 43 stations
used for intercity transmission of
television signals. The latter are
usually private systems set up to
provide network programming for

a station in cases where common carrier service is not available.
Security prevents obtaining figures on the use of microwave communications equipment by the

armed services. Many installations
have, however, been made both here
and abroad linking major headquarters and other installations to
pass operational and administrative traffic and in some cases radar
signals. Truck -carried equipment
has been developed to provide the
mobility essential to a military
communications network operating
in what may become a forward
area.
The actual amount of military
microwave equipment in use has
not been revealed but a manufacturer who does a lot of military
business claims to have shipped
around 1,000 complete equipments
-only a fraction of which are accounted for in the civilian market.
It seems probable that military
microwave is at least as big as
private and common -carrier combined.
October, 1954
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Germanium Modulator
for

Infrared Communication
Transparency of germanium to infrared radiation is controlled by injection of charge
carriers to provide direct modulation of light beam. Typical design example is given for
a -f modulator having response 3 db down at 10 kc
By ALAN F. GIBSON
Ministry of Supply

Radar Research Establishment
Worcestershire, England

communication systems have been devised in the past with limited success.
The systems differed primarily in
the transmitter and in particular in
the method of modulation of the
NUMEROUS INFRARED

A germanium crystal is completely opaque to visible light but
at a wavelength of 1.8 microns in
the infrared region becomes almost completely transparent. There

transparency of germanium to infrared radiation. Infrared modulators made with germanium crystals are small, simple to make and
reasonably efficient.

infrared carrier. A tungsten -fila-

ment lamp may be modulated directly by applying the audio signal
directly to the filament. Due to the
long thermal time constant of the
filament, the response time and
hence the bandwidth of such a system is limited.
Alternatively a gas -discharge
tube, giving emission lines in the
infrared region, may be used as the
source of transmitter power. Very
high modulation frequencies can
then be obtained but the available
power is seriously limited. Using a
tungsten lamp source (a very efficient source of infrared radiation)
and a mechanical shutter arrangement, some excellent shutters have
been devised, but the high speed of
operation required usually implies
large size and high cost of construction.
This article describes an electronic replacement for the mechanical shutter making use of the
ELECTRON ICS

-

Design Example For

=

Infrared carrier wavelength
Therefore a

=

2

A -F

microns

10 '6 cm2

1.6 x

Resistivity of germanium crystal

=

1

Carrier lifetime in germanium crystal
Length of modulator, x

=

Thickness of modulator,

y

Width of modulator,
Mean transit time

z

=

=

As Eq.

1

is

ohm -cm

=

25 ixsec

1.2 cm (Eq. 1)

-

0.2 cm

0.2 mm

50 Essec

Therefore bias current
Therefore response

Modulator

is 50 ma (Eq. 2)

is down 3

fulfilled it can

db at approximately 9.5 kc (Eq. 3)

be shown

that the peak modulation

depth obtainable is 50 percent.4
Reduction in transmitter power due to background absorption
in the germanium is about 11/2 db and reduction due to
reflection, scattering and other uncontrolled factors is
about 4 db. Losses of this magnitude are not usually

important
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is a small amount of optical absorp-

tion left and this has been ascribed
to the free electrons or other charge
carriers in the germanium' It is
known from the theory of germanium transistors that a rectifying
contact on germanium, biased in
the forward direction, injects
charge carriers into the crystal'
It follows, therefore, that the transparency of germanium to infrared
radiation can be varied by injecting
carriers which will give rise to additional optical absorption.`

Effect of Absorption
In theory the injected carriers
give rise to increased absorption at
all wavelengths, but in practice the
absorption in the visible wavelengths and out to 1.8 microns is so
large that the contribution of the
injected carriers is quite negligible.
Hence germanium modulators can
only be used at wavelengths greater
than 1.8 microns. No upper limit
of wavelength can yet be specified.
Modulators have been used up to
12 microns and theoretically the effect should still exist at millimeter
wavelengths.

Modulator Design
Consider a simple rectangular
block of crystalline germanium, as
illustrated in Fig. 1. Focused light
from a tungsten lamp source enters
at one end. The visible and short
wavelength components are completely absorbed and the infrared
radiation is transmitted through
the material. Due to the high refractive index of germanium (about
4) the crystal behaves as a light
pipe and the beam is kept in the
crystal by total internal reflection
off the walls. The carriers injected
into the crystal vary its transparency to infrared and hence modulate the amplitude of the transmitted beam.
When a germanium modulator is
to be designed for an infrared communication system there are a number of factors affecting the shape,
size and construction of the modulator which must be considered.
The increase in charge -carrier
density in the crystal that can be
obtained by injection is not very
large. If, however, the infrared radiation has to pass through a sufficiently long crystal even a low

density of injected carriers will
give rise to an appreciable amount
of absorption. Hence the depth of
modulation increases with the
length of the modulator. The absorption in the germanium without
injection is, however, not zero because of the charge carriers (electrons in n -type germanium) already present. Increasing the length
of the optical path in the crystal
therefore increases the background
absorption, with a consequent loss

It follows,

of transmitted power.

then, that there must be an optimum length for a modulator. This
is given approximately, for n-type
germanium, by
(1)
x,=1.9X10-16R/a cm
where R is the resistivity of the

germanium in ohm -cm and a is the
absorption coefficient per unity

focused on it. In principle the image
of the source can be made indefinitely small, but in practice aberrations and other defects in the
optical system, not to mention convenience, require the area to be kept
reasonably large. Electrical considerations require the area yz to be
kept small and hence the final choice
is a matter of compromise.
Charge Carriers
Charge carriers injected into germanium tend to recombine; their
average expectance of life being
referred to as the carrier lifetime T.
The value of T is determined primarily by the purity of the germanium crystal and is usually between a few microseconds and a few
milliseconds.
The time taken for the injected
carriers to cross the crystal is de -

INJECTING CONNECTION

INFRARED
BEAM IN

Y

k

/////,/7.71,/r,.
GERMANIUM -I
CRYSTAL I
MODULATORI

-

/INFRARED
BEAM OUT

Z.----X
BASE
CONNECTION

1-Modulator uses transistor -type
connections. Signal across modulator
varies charge density in crystal
FIG.

density of carriers.` The value of a
in germanium is largely independent of wavelength between 1.8 and
5 microns and is about 1.6 X 10-18
cm2. At wavelengths greater than 5
microns, a increases as the square
of the wavelength and reaches
about 25 x 10-18 at 12 microns. Optimum length of a modulator is a
function of the wavelength at which
it is to operate and it should be designed accordingly.
Resistivity of the germanium, R,
is also at the disposal of the designer and it is desirable to keep
this low, about 1 ohm -cm, so that
the length of the modulator is kept
to manageable proportions. Modulators having only about a tenth the
optimum length have been used successfully; the small modulation
depth then obtained (about 5 percent) being sufficient in many cases.
In Fig. 1 the area yz is called the
acceptance area, as all the energy
from the infrared source must be

FIG. 2-Modified design of modulator
providing larger acceptance area yz
for improved performance

termined by the voltage across, and
hence the current through, the modulator and is given approximately
by
(2)
t
z y z/I µ R seconds
where I is the current in amperes
and µ, the carrier mobility, equals
1,700 sq cm per volt -second in n type germanium. If the transit time
t, of the carriers is much less than
their lifetime, so that none of them
recombine, they will be swept out
of the crystal as fast as they are
injected. In this condition the number of carriers in the crystal no
longer increases with current and
the modulator saturates. The condition for saturation can be taken
as a measure of the efficiency of
the device. The lower the current
required for saturation the more
sensitive is the modulator. For
this reason it is desirable to keep
the area yz as small as possible.
Another feature of the modulator which may influence the choice

October, 1954
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of the area yz is frequency response.
When sinusoidal modulation is desired the modulator is normally operated with a steady bias current.
This current determines a mean
transit time (Eq. 2) and response
of the modulator is flat up to a frequency given approximately by
(3)
T -{- t/2a T t

f=

If pulse modulation is used, turn(I = 0) is equal to T and
the turn-on time (I = Im,$) is
off time

t).

Carrier lifetime in the germanium is also at the disposal of the
designer within certain limits and
considerations of frequency response, efficiency and maximum
rated current will clearly influence
the choice made.
The data given refers to simple
rectangular modulators, as shown
in Fig. 1. Since germanium acts
AUDIO

FROM

AMP

AUDIO
SOURCE

STEP
DOWN

TRANS

100

30 MA

,GERMANIUM
MODULATOR

BIAS
MIRROR -

MODULATED BEAM OUTPUT

IBVD-C

MIRROR'

FIG. 3-Demonstration infrared transmitter uses parabolic mirrors to focus
light beam of modulator crystal

as a light pipe in the infrared region, structures of the type shown
in Fig. 2 may be used, coupling the
advantages of a large acceptance
area with a small value of z for use
in Eq. 2.
Finally it may be noted that Eq.
2 only determines the product yz
and not the shape of the acceptance
area. The latter can be chosen to
suit the shape of the image from
the infrared source.

Electrical Connections
As in a germanium diode, a low resistance base connection is soldered along the bottom of the crystal. The injecting contact on the
opposite surface may be made with
pointed wire contacts, wires laid
flat on the crystal and held in place
with a rubber pad, evaporated metal
contacts or by fabricating a p -n
junction on the germanium surface
by indium diffusion.` The efficiency
of injection of all these contacts is
sufficiently near 100 percent for
ELECTRONICS

-October,

practical purposes. Junction or
large -area contacts have a lower
resistance and will materially reduce heat dissipation and power
necessary to drive the modulator
but otherwise the choice is one of
convenience.

Modulator Operation
Carriers are injected into the germanium only when the modulator,
considered as a diode, is biased in
the low -resistance direction. The
modulation impressed on the infrared beam will therefore be half wave rectified. To avoid this the
modulator must be biased in the
forward direction and the signal
drive current kept within this limit.
At high currents, saturation occurs, therefore the bias current is

that t (Eq. 2) equals
about 2T. This implies that, on the
average, the injected carriers die
off when they are about halfway
across the crystal. If operation at
higher frequencies is desired, at
the cost of reduced sensitivity and
increased distortion, the value of
the bias current may be increased.
The rate of carrier injection is
determined by driving current
rather than voltage. Since the forward characteristic of a diode is
nonlinear a voltage drive will cause
distortion. This difficulty is overcome by feeding the modulator from
a high -impedance current source.
Distortion also arises from the fact
that carrier injection reduces the
resistivity of the crystal by a significant fraction. This is also overcome by using a current drive.
By way of example, an infrared communication set will be described. This set was demonstrated
at the April 1953 exhibition of the
Physical Society in London. The
system was by no means ideal since
the use of an off -axis optical system is undesirable, but was quite
adequate for demonstration purchosen so

poses.

Transmitter
The arrangement of the source,
modulator and spherical mirrors is
shown in Fig. 3. The transmitter
power source was a 24-volt, 36 -watt
tungsten filament lamp operating at
18 volts. The effective emitting area
of the filament was about 1 cm x 1
mm. The spherical mirrors had a

focal length of 5 cm and an aperture of f :1. The spacings between
the tungsten lamp, first mirror and

modulator were arranged so that
the image on the modulator was
about 0.2 cm x 0.2 mm. This was
about the largest optical reduction
that could be achieved with the arrangement used. The position of the
second mirror was then adjusted
to give a near-parallel output beam.
No filter was necessary to remove
visible light.
For the demonstration the signal
for the modulator was obtained
from a phonograph record. The output from the pickup was amplified
in a conventional two -stage audio
amplifier and fed to the modulator
through a stepdown transformer
and 100 -ohm series resistance. The
30 -ma bias current for the modulator was obtained from a battery.

Receiver
The receiver consisted of a 5 -cm
focal -length spherical mirror which
focused the incoming infrared beam
on a commercial lead-sulfide cell.
These cells decrease in resistance

when illuminated by infrared radiation of any wavelength less than
about 2.8 microns. The effective
carrier wavelength band was therefore about 1.8 microns to 2.8
microns, set by the transmission of
the germanium and the sensitivity
of the lead-sulfide cell respectively.
The frequency response of the lead sulfide cell and the modulator were
about the same, flat from about 25
to about 6,000 cps. The output from
the cell was fed to a conventional
audio amplifier and loudspeaker.
The quality of the transmission
under these conditions was determined by the surface noise of
the recording.
The author is indebted to the
Chief Scientist, British Ministry of
Supply for permission to publish
this article. British Crown Copyright reserved. Reproduced by permission of the Controller, H.B.M.
Stationery Office, England.
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Radio Receiver Counts
Lightning Strokes
Lightning strokes are recorded automatically on direct-readout counter at output of radio
receiver that is adjusted to pick up discharges within predetermined radius. Full -wave
semiconductor detector is used for strokes of either polarity in 8 to 20-kc range
A. W. SULLIVAN, J. D. WELLS and H. E. DINGER
Naval Research Laboratory
Washington, D. C.

University of Florida
Gainesville, Fla.

and
mapping thunderstorm centers
have been devised that vary from
complex direction -finding networks
for long-range charting of thunderstorms to aural observation of
thunder by the meteorologist.
There remains the need for an
additional method of detecting and
evaluating the thunderstorm activity at various points on the earth.
International scientific organizations have recommended development of simple apparatus suitable
for wide distribution among meteorological stations and intended to
replace the human ear for aural
observations of electric discharge.
Such an instrument should supply statistical information on the
frequency of thunderstorms, detecting discharges over the range of
aural detection, or not farther than
fifteen miles from the point of
observation. It must be inexpensive to produce, maintain and
operate. Simple operation and self calibration must be possible without the use of expensive signal generators or trained personnel.
TECHNIQUES FOR LOCATING

Stroke Counter
The Atmospheric Noise Research
Laboratory of the University of
Florida has developed such an instrument described below.
Basically, the counter comprises
functional blocks shown in Fig. 1.
Output of an antenna is fed into

a low -gain amplifier stage, f ullwave detector, amplifier and a relay
that actuates a mechanical counter.
Detailed operation of the counter
is described in terms of the circuit
diagram shown in Fig 2.

Input Circuit
Since the preponderance of power
in a lightning stroke is found in the

LP
FULL

AMPLIFIER 1".

CALIBRATOR

-

WAVE
DETECTOR

AMPLIFIER
AND

RELAY

MECHANICAL
COUNTER

1-Block representation
frequency lightning receiver
FIG.

of

low

frequency range from 8 to 20 kc,
it was decided to operate the
counter in this range. This requires
that the input impedance be high,
since vertical and horizontal antennas of practical dimensions exhibit
high output impedances in this
frequency range. Therefore, values
of C1 and R1 are chosen such that
power -line voltages and their major
harmonics will not operate the
counter. At the same time, the input impedance is in the order of
1 megohm for the frequency range
of interest.

Amplifier and Rectifier
Two amplifier stages employing
type 1N5 tubes are used to permit

satisfactory operation from either
a battery pack or conventional a -c
supply. The input tube is operated
as a class A voltage amplifier that is
transformer-coupled to a bridge
rectifier. The necessity for a bridge
circuit is understood from consideration of the nature of the lightning stroke. There are conditions
under which the polarity of the
major portion of the stroke may be
either positive or negative. To
count most of the strokes, it is
necessary to utilize both the positive and negative portions of the
stroke.
Duration of a lightning stroke is
relatively short. For operating a
slow -acting mechanical counter it
is necessary to include a shortcharge long-discharge circuit that
will hold the relay closed long
enough for the counter to operate.
The charge time of the network is
determined by the forward resistance of the diodes of the bridge
rectifier, the impedance looking
back into T1 and the value of C2.
The discharge path through R, is
comparatively long with an actual
value of

1

second.

Relay and Counter
Second stage V, is normally
biased to approximately cutoff potential, so that when a pulse of
positive voltage appears on its grid
relay K, is closed. This places 90 v
d -c across the counter causing a
October, 1954
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Counter is initially calibrated against
aural and visual observations

Top view of counter chassis shows electromechanical counter on panel

Underside of chassis shows simplicity
wiring and relay at upper right

count to be registered. Adjustment of the control -grid bias on V2
determines the level at which the
relay operates and consequently the
overall sensitivity of the counter.

age intensity of strokes in a given
locality.
Adjustment should be determined through a study made at or
near the locality at which the
counter is to be operated. A sensitivity of approximately 0.1 y rms
has been found to be satisfactory
in Florida when a 100-ft horizontal
antenna elevated 30 ft is used.
Once the calibration voltage has
been set, closing the test switch
determines if the counter is functioning properly.
Counting rate is 2 cycles a second
maximum using the electromechan-

ical counter shown, which has a
total capacity of 99,999 counts.
Frequency response is ±3 db from
10 to 28 kc. Line-voltage changes
from 100 to 120 volts result in only
±3 db change in sensitivity.

Calibration
Calibration of the counter is accomplished by momentarily dosing
which places a d -c voltage of
predetermined value on the control
grid of V1. The actual value of the
calibrating voltage is determined
by the desired sensitivity of the
counter which is, in turn, a function
of the antenna used and the aver -
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Performance Tests

It is difficult to assess accurately
the number of lightning strokes
occurring within a given thunderstorm and the range from the receiving antenna to the point of discharge. However, since the device
is designed to operate within the
aural range of thunder, the method
used to calibrate the instrument
consists of measuring the elapsed
time between the occurrence of the
stroke and the time that thunder
is heard. From this time measurement the range to the stroke is
computed.
Results obtained in Florida indicate that the maximum range at
which thunder can be heard is approximately 8 to 10 miles with approximately 90 percent of all local
strokes being counted. In several
cases strokes were counted when
no thunder was heard. The range
in these cases is indeterminate, but
during one nighttime storm when
the flashes were visible, counts were
made when the range was estimated
to be between 15 and 25 miles.
The research reported in this
paper was made possible through
the support of the Air Force Cambridge Research Center under Contract AF 19 (604) -876, and through
the co-operation of personnel at
Naval Research Laboratory, Washington, D. C.
159

October, 1954

www.americanradiohistory.com

3.3

100K

K

100K

120K

6L6

+350

V

+550

V

1614

807

I2AX7

K

INPUT

3.9K

68K

=

X

1,000

t0K
OUTPUT

6L6

180V

1614

807

FIG. 1-Basic power amplifier has large amount of inverse feed-

back without trace of instability

FIG. 2-Voltage relations in bifilar output transformer with dif
ferent primary connections

Fifty -Watt Amplifier
By ALEXANDER B. BERESKIN
Professor of Electrical Engineering
University of Cincinnati
Consulting Engineer
The Baldwin Company
Cincinnati, Ohio

circuit is normally used with only
24 db of feedback.

Fifty -watt amplifier uses 1614 output tubes. Output transformer is shown mounted
on chassis in its normal position, but not potted

The 12AX7 is used as a phase inverter, amplifier and driver stage.
It is direct-coupled to the beampower output tubes and the operation is essentially class B3 since the
high -impedance driver stage is incapable of driving the power -tube
grids positive. An added advantage
of the direct-coupled driver is that
it eliminates the possibility of
blocking due to excessive input
signal.
The two output-tube cathodes
are returned to ground and therefore any combination of screen and
plate supply voltage may be used.
The circuit shown will keep both
screen and plate dissipation below
the rated values for full -signal
class -B1 operation with either
1614's or 807's. The bias for the
output tubes is supplied by the
12AX7 and is normally adjusted to
produce a zero -signal plate current
of about 15 ma per tube. The high
value of cathode resistance makes
the driver circuit fundamentally
.

package
and its cost are dependent
largely on the efficiency of operation and the power sensitivity of
the output stage. Beam power
tubes satisfy these two requirements more readily than triodes.
The quality of the audio power is
improved by the use of push-pull
operation and large amounts of
feedback. Use of a suitable amount
and type of feedback with beam power tubes overcomes the advantage of inherently low output impedance obtained with triodes. The
development of the power amplifier
/SIZE

OF AN AMPLIFIER

discussed in this article was undertaken with the objective of providing a large amount of good quality
audio power in a small package at
relatively low cost.
Basic Circuit

The basic power amplifier circuit
shown in Fig. 1 is capable of employing large amounts of feedback
with good stability. This circuit
has been operated with 36 db of
feedback without showing any
trace of instability. However, since
the driving voltage required under
these conditions is too great, the

stable.
A

test with six 1614's and twelve
October, 1954
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4-Power relations for fifty -watt basic amplifier with
nsformer-coupled input

FIG. 3-Output-transformer coil buildup for fifty -watt amplifier

FIG.

using 1614 tubes

II

for High -Quality Audio
Push-pull amplifier uses transposed-bifilar output transformer to overcome difficulties
associated with class -B operation. Quality is enhanced by 24 -db feedback. Winding and
core data are given for construction of transformer

12AX7's, of different manufactur- class -B operation can be used sucers and chosen at random, produced cessfully.' Several different winda zero -signal plate current varia- ing schemes will reduce the leaktion ranging from 10 to 25 ma per age reactance below the critical
tube. Full -signal operation was value but the most successful one
substantially independent of the is that of using a bifilar winding
choice of 12AX7 and beam power for the two primary sections.
output tubes.
A significant problem caused by
The feedback winding is electro- the use of bifilar windings is that
statically shielded from the second- appreciable capacitance exists beary, but very closely coupled to it. tween the adjacent wires and chargThe electrostatic shield greatly in- ing current must be supplied to this
creases the amount of feedback that capacitance before any voltage can
can be used successfully.
be developed between the wires.
The problems encountered with This charging current must be supclass -B operation are considerably plied through the output -stage tubes
more severe than those occurring in and is one of the major factors
class -A operation, but the higher limiting high -frequency power-deefficiency makes it possible to in- livering capacity of an amplifier.
crease the power output by a factor
This problem can be understood
of three or more, for the same in- more readily by examining the cirvestment and space.
cuit of Fig. 2A. The bifilar primary
has been separated into two secBifilar Windings
tions and the secondary sandwiched
One of the major problems as- between them to keep leakage resociated with class -B operation is actance between the primaries and
due to energy stored in the leakage secondary low. The four primary
reactance between the two primary sections have been symmetrically
windings. This stored energy gives interconnected and there is neglirise to a conduction transfer notch gible d -c voltage between them. If
which must be eliminated before a peak signal voltage of 250 volts
ELECTRONICS

-

October, 1954

is assumed on each of the primary
sections, as shown by the vertical
arrows, this will give rise to a peak
signal voltage of 500 volts between
all adjacent points on the bifilar
winding as shown by the horizontal
arrows. The undesirable feature is
that before this voltage can appear
between the two primary windings

the interwinding capacitance must
be suitably charged and charging
current must flow through one of
the two tubes.
An experimental transformer of
this type, wound with adjacent
wire layer bifilar winding, using
No. 28 HF wire, was found to have a
capacitance of 0.045 microfarad
between the two primary windings.
Primary Variations
Figure 2B shows a different connection of the primary sections.
The voltage between the lower sections of the bifilar winding has been
reduced to 250 volts but the voltage
between the upper sections has been
correspondingly increased to 750
volts. The total interwinding charging current is the same as before
but the insulation burden on the
161
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upper section is greater than before. Further sectionalization and
reconnection of the primary will
not reduce the charging -current
problem and will in most cases increase the burden on the insulation.
The design of the transformer
used in Fig. 1 presents a solution
to the problem introduced by the
primary interwinding capacitance.
In the general case of two isolated
parallel circular wires an increase
of the spacing between the surfaces
from 10 percent to 20 percent of the
diameter of the wire will reduce the
capacitance between these wires by
approximately 30 percent. An increase of this spacing from 10 percent to 100 percent of the diameter
of the wire will reduce the capacitance by approximately 70 percent.
In the transformer winding the
same general principles apply. Each

electric material, the capacitance
between the wires in the layers accounts for approximately two thirds
of the total capacitance. Capacitance between wires in adjacent
layers accounts for one third of the
total capacitance. Since transposition of the wires can halve capacitance between wires in a layer
without disturbing the capacitance
between wires in adjacent layers,
it should reduce the total capacitance to two thirds of its original
value. Use of insulating materials
such as cotton, varnish and wax
and accumulation of moisture will
all tend to increase the capacitance.
The safety factor provided by the
bifilar type of winding has so far
been sufficiently large to avoid the
appearance of the conduction transfer notch.
Figure 3 shows the coil buildup
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F'IG. 6-Response of complete amplifier
to a 10 -watt 5-kc square -wave input.
Increasing the value of the feedback

capacitor tends to reduce the slight
amount of ringing present

9.25 -ohm tap in all of the succeed-

ing tests.
The transformer of Fig. 3 had
a primary interwinding capacitance
of 0.010 microfarad when it was
vacuum impregnated with clear
baking varnish and baked for the
prescribed amount of time. This
transformer was potted and has
maintained the same value of
capacitance since that time.
To obtain the same low -f requency power -delivering capacity
with an ordinary non-grain -oriented core it is necessary to increase both the core cross section
and the number of turns by about
25 percent. The combined effect of
these increases is that the primary
interwinding capacitance increases
by a factor of approximately 50
percent.

Amplifier Specifications
The circuit of Fig. 1 was used
27K
470
3.9K:
the transformer of Fig. 3
with
10K
820K
with transformer-coupled input.
15pp F
The input transformer had an
electrostatic shield connected to
ground. With well -regulated screen
FIG. 5-Complete fifty -watt amplifier with preamplifier delivers full output with
0.8 -volt rms input signal. Voltages indicated are measured with zero -signal input
and plate supply voltages, the
residual hum in the output was 96
wire will have capacitance to the of the output transformer used in db below 50 watts. For this partwo wires on each side of it in the the circuit of Fig. 1. This figure ticular amplifier, without any
same layer and also to the wires in is drawn in proper vertical scale. special attempt to obtain good balthe layers above and below it. The The horizontal scale has been modi- ance, a ripple voltage of 42 volts
capacitance between wires in the fied to show the relative positions inserted in series with the plate
same layer can be cut in half by of the windings in a reasonable supply or 9 volts inserted in series
transposing the two wires of the amount of space. This transformer with the screen supply was necesbifilar wire at every turn. The winding was designed to be used sary to bring the residual hum
capacitance between wires in ad- with two grain -oriented Hipersil C level in the output to 80 db below
jacent layers will not be modified cores. The nominal impedance levels 50 watts.
The power delivering capacity of
by this process. In the nontrans- were intended to be 4, 8 and 16
posed winding, assuming the same ohms but the optimum levels ob- this amplifier was tested by setting
spacing between layer centers that tained with this transformer were the input signal level at the value
exists between adjacent wire cen- 4.63, 9.25 and 18.5 ohms. An opti- necessary to produce 2 -percent disters in a layer and uniform di - mum value resistor was used on the tortion in the output. Figure 4
33.

220

1614
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total plate -circuit losses, including
transformer losses, considerably
lower than the rated CCS values.
Since transformer -coupled input
is not usually available for amplifiers of this type the circuit of Fig.

^

which includes a preamplifier
and power supply was developed.
This circuit was designed to deliver 50 watts of high -quality
power over most of the middle -frequency range. Since the output
stage is insensitive to ripple in the
screen and plate supplys, very
simple power supply filter circuits
are adequate.
5,

mie

(B)

(A)

(C'

7-Square-wave response of am
plifier at 50 (A), 500 (B) and 5.000 cps
(C). Amplifier input level is 40 watts
for upper waveforms and 10 watts for
lower waveforms
FIG.

shows the results of this test. In
the range below 30 cps the output
was limited by the inability of the
1614's tubes to supply adequate

Preamplifier
The preamplifier consists of a
two -stage R -C amplifier with feedback between the second plate and
first cathode. This feedback provides good wave shape and low output impedance on the preamplifier.
The preamplifier is coupled to
the 12AX7 grid with a 1.25 o.f
capacitor and a Thordarson T20051
choke modified by interleaving its
laminations. A low d -c resistance
is necessary because the 12AX7 has
appreciable grid current when the
grid voltage becomes more positive
than -1 volt and this grid current
must not be allowed to change the
bias relations of the phase inverter.
This coupling circuit has a low -Q
resonance between 10 and 15 cps.
Feedback from the secondary of
the transformer is incorporated and
additional overall feedback introduced from the 4.63 -ohm tap to the
first cathode in the preamplifier. A
complex bridged -T network pro-

magnetizing current to the transformer. Between 30 and 3,000 cps
the output was limited by peak
clipping due to the inability of the
12AX7's to drive the 1614 grids
positive. Above 3,000 cps the output was limited by the inability of
the 1614's to supply the charging
current required by the primary
interwinding capacitance.
Most of the power in speech,
song and music is contained in the
fundamental tones with frequencies
below 3,000 cps. The power levels
of the higher frequency fundamental tones and of the harmonics
of the lower-frequency fundamentals drop off at a greater rate
than the power -delivering capacity
of this amplifier.'
The amplifier develops its f ullpower output of 60 watts over most
of the middle -frequency range with

duced the best high -frequency
square -wave response, but the
square -wave response was adequate
when a simple 15 -),.uf capacitor was
substituted in the overall feedback
circuit. This capacitor has no effect
on the low-frequency response but
reduces the tendency of the amplifier to ring slightly with sharprisetime square -wave inputs. The
waveforms of Fig. 6 show how
ringing, following the leading edge
of a 10 -watt 5-kc square wave, is
modified by varying the value of
this capacitor. The rise time of the
leading edge is approximately 7.5
microseconds between the 10 -percent and 90 -percent points and the
ringing frequency is approximately
100 kc.

The complete square-wave response at 50, 500 and 5,000 cps and
power levels of 10 and 40 watts is
shown in Fig. 7.
The results of tests made to determine the best balance between
the various types of feedback are
shown in Fig. 8. Curves 1 and 2
have inadequate feedback turns to
correct for class -B operation at low power levels. The bridged -T overall feedback network produced 6 -db
feedback at operating frequencies
so that curve 1 is lower than curve
2 at high -power levels. Curve 3 has
much less low-level distortion than
curve 2 because of the additional
feedback turns, but it requires more
drive from the preamplifier and
therefore has higher distortion
than curve 2 at high -power levels.
Curve 4 uses approximately 6-db
additional feedback in the pre -
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Power -Loss Characteristics

Figure 9 shows the curves of
plate -circuit l o s s e s (including
transformer losses) and screen dissipation as the output power is varied. The plate -circuit losses are
less than the rated CCS values for
all operating conditions. The screen
dissipation becomes equal to the
rated CCS value at the highest
power level shown but is less than
the rated value at lower levels.
The 2 -percent distortion power delivering capacity together with
the corresponding plate -circuit
losses and screen dissipation are
shown in Fig. 10. The highest plate circuit efficiency, including transformer losses, occurs at 1,000 cps
and is 69 percent. If the transformer losses are considered a part
of the tube output, the plate
efficiency becomes 72 percent.

` `\

1,000

4,000

.'

KC

I0000 40,000 100,000

FREQUENCY IN CYCLES PER SECOND

FIG.

10-Power characteristics at 2 -percent distortion

amplifier and its distortion is satisfactory at both low and high -power
levels. The 15-p.p.f overall feedback
has no effect at these frequencies.
The values of feedback turns and
preamplifier feedback resistance
used in obtaining curve 4 represent
a practical compromise between
low -input signal and low -output
distortion. Additional reduction in
distortion could be obtained by increasing the turns on the feedback
winding and reducing the value of
the feedback resistor in the preamplifier. Both of these changes
would increase the input voltage
required to produce full output
power. The conditions specified for
curve 4 are the ones shown in the
circuit diagram of Fig. 5 and are
used in all succeeding tests.
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--Overall frequency response

The frequency -response characteristics, together with the power delivering capacity curve, plotted
on a db scale, are shown in Fig. 11.
The diagram shows that as long
as the operating level is below the
2 -percent distortion curve the response is flat between 100 and
20,000 cps. Below 100 cps the response rises slightly due to series
resonance in the impedance -coupled
circuit. This rise can be controlled
by modifying the values of the
coupling capacitor and choke.
At low levels the response above
20,000 cps depends on the amount
of feedback capacitance used. The
curve for Cr, = 0 rises to a maximum at about 85 kc and then drops
off rapidly. The curve for Crb = 15
p.p.f is almost perfectly fiat to 95 kc
after which it also drops off very
rapidly. A curve for Gaussian response with a -3 -db point at 75 kc
has been shown for comparison.
The ringing frequency of approximately 100 kc corresponds closely
to the region of maximum devia -

amplifier

of

tion of the actual response characteristic from the Gaussian response. This shows also why the use
of Cr, = 15 p,pf reduces the ringing
amplitude obtained with a squarewave input.

Distortion
Figure 12 shows the results of
intermodulation-distortion test s
using 4:1 combinations of 60 and
1,500 cps and 60 and 15,000 cps.
The resulting distortion is plotted
as a percentage of the smaller of
the two signals. The values shown
are acceptable beyond the 100-percent peak -to -peak equivalent input.
Good transient response for loudspeaker loads is assured by the low
output impedance which is approximately 10 percent of the nominal
impedance between 20 and 20,000
cps.

The residual 120 -cycle hum in the
complete amplifier is slightly
greater than that measured in the
basic amplifier with transformercoupled input-about 80 db below
50 watts.

Residual 60 -cycle hum is picked
up inductively from the power

transformer

by the unshielded
modified choke and is about 66 db
below 50 watts.
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Regulated D -C Supply
Has High Efficiency
Two -hundred -watt power supply uses magnetic amplifiers to regulate slow line -voltage and
load changes and electronic circuitry to regulate rapid changes. Technique may be applied
to regulation of d -c generators as well as rectifier power supplies
By D. C. BAKEMAN

and J. E. RICHARDSON
Hughes Research & Development Laboratories
Culver City, California

MODERN USE

of electronics often

imposes

requirements on

regulated d -c power supplies that
can be met only by high efficiency
regulation. These requirements are
large power output, small size, low
output impedance at all frequencies
and reliable operation under conditions of high ambient temperature and low air density.
A method of accomplishing high
efficiency regulation is to divide the
responsibility between two different high efficiency regulatorsnamely, a magnetic amplifier which
regulates against slow line -voltage
and load changes, and a circuit,
termed a clampac, which regulates
against fast changes of a -c load
and line voltage.
Conventional regulated d -c power
supplies accomplish
regulation
.

with control tubes, which are connected either in series with the
d -c output to furnish a variable
voltage drop, or in parallel with
the load to control the output voltage by drawing a current through
the internal impedance of the supply. In either case, these control
tubes lower the supply efficiency
greatly by their continuous plate
and filament power dissipation.
A more efficiently regulated
d -c power supply is one using a
magnetic amplifier to provide a
variable voltage drop in the a -c
portion of the supply. Such a device can provide this drop while
suffering only the small losses due
to power dissipation in the copper,
cores and internal impedance of the
control and bias power sources.
However, the magnetic amplifier

has an inherently slow response
which destroys its usefulness in
many regulated power supplies unless it can be used in conjunction
with some circuits which cancel
out the fast load and line changes.
While this circuitry need regulate
only fast changes, it must involve
such low losses and little additional
space that the gains from using
the magnetic amplifier are not lost.
Slow Regulation

Circuits using magnetic amplifiers for regulating against slow
changes of load and line voltage in
a rectifier -filter type d -c power supply are shown in Fig. 1. Rectifier
tubes are employed in Fig. 1A,
while selenium rectifiers are made
use of in Fig. 1B.
There are other circuit configura -

A -C INPUT

MAGNETIC

A- C

AMPLIFIER

INPUT
I

F EE D BACK I

WINDING

1CONTROLI
WINDING

(A)

FIG.

1

--Direct-current power supplies with L-input filters using magnetic amplifiers for regulation; full -wave (A) and bridge
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tions which incorporate a magnetic
amplifier as a regulator in this
type of supply, but the circuits of
Fig. 1 make it possible to use an
inductor -input filter along with a
magnetic amplifier of any type
core.
The advantage of an inductor input over a capacitor-input filter
cannot be overlooked when designing a high -efficiency supply. The
form factor of the current drawn

through the transformer and rectifier can be as high as three with a
capacitor -input filter, and as low as
one with an inductor -input filter.
The current form factor is an indication of supply efficiency, since by
definition it is the ratio of the rms
to the average value of the current.
The difficulty involved with using a magnetic amplifier with an
inductor -input filter arises when
using a magnetic amplifier made of
cores with rectangular hysteresis
loops in the magnetic amplifier and
thus making it essentially a gating
device. It then must create a discontinuous current while the choke
attempts to create a continuous
current. This situation is avoided
in the circuits of Fig. 1 since they
provide a path for a circulating
current which passes through the
choke, but not through the magnetic amplifier.
Note also in Fig. 1 that a d -c
amplifier is used to amplify the
error voltage and drive the magnetic amplifier by means of a control tube. Use of electronic circuitry to drive the magnetic
amplifier can be defended on the
grounds that less gain in the magnetic amplifier is then needed and
the magnetic amplifier can thus be
made faster and with characteristics more independent of environment and manufacturing tolerances. However, in the complete
regulated supply which will be described in this article, the d -c amplifier is a necessary part of the
system. By using it to drive the
magnetic amplifier it becomes part
of a low-pass negative -feedback
loop, thus eliminating the drift
problem in the d -c amplifier.
Stabilization of the high -gain,
degenerative -feedback loop, which
includes the magnetic amplifier, is
a difficult problem because of the
phase shift through the two-section

in shunt with the load will cause
the output voltage to decrease. The
tube connected to the higher voltage
is effectively in series with the load,
so its conduction causes the output
voltage to increase. The error voltage is amplified and then split and
fed in phase opposition to the two
control tubes.
In Fig. 2, the voltage is split by
a phase -inverter circuit. When the
output voltage of the supply tends
to increase, it is held by the shunt
tube being driven into conduction
while the tube going to the higher
voltage is driven into cutoff. When
the output voltage of the supply
tends to decrease, it is retarded by
the tube (to the higher voltage)
conducting, while the shunt tube is
driven into cutoff. In either case,
the R -C circuit between the inverter and each control tube forces
Ell
,TO SATURABLE
these tubes only to supplement the
REGULATOR
¡CORE
CONTROL
TUBE
_i
regulation of the slow, but highly
= E,
REGULATED
efficient, magnetic amplifier. Proper
-C VOLTAGE
adjustment of the time constants
of these R -C coupling circuits
would force the system to lose
=E
regulation to a step change at a
rate just slow enough to allow the
magnetic amplifier to take over the
regulation. In other words, the low
VOLTAGE REFERENCE
end of the clamper passband just
FIG. 2-Clamper circuit with d-c supply
meets the high end of the magnetic amplifier passband.
The large power and space savat these frequencies and the phase
shift through the filter is reduced. ing in this type of regulator is due
to the control tubes normally opFast Regulation
erating near cutoff and drawing
Electronic circuitry to supple- large currents only when regument the action of the slow mag- lating a -c changes. Thus, the connetic amplifier is shown in Fig. 2. trol tubes have a low plate dissipaThe name clampac was suggested tion and small tubes can be used.
The system is used most adby the fact that this circuit effectively clamps the output voltage of vantageously with supplies which
the supply against a-c load and must provide large direct currents
and low ripple. Electronic cirline changes.
control
contains
two
cuitry usually provides this type
The circuit
tubes operating class B push-pull. of load. If these conditions were
The tubes may receive their driv- reversed, then it would be of beneing voltage from a d -c amplifier, fit to use a series -tube regulator,
but are made insensitive to d -c for a large rms a -c could create
changes by a conventional R -C undesirably heavy plate dissipation
coupling circuit. One tube is con- in the control tubes. Also, the
nected across the load (a d -c volt- system cannot ordinarily tolerate
age can be connected in series with as much ripple from the unreguthis control tube if the output lated supply as can the series -tube
voltage of the supply is not a regulator, for the clamper removes
suitable value for plate voltage) and ripple by drawing current through
the other is connected between the the internal impedance of the supsupply output and some higher ply. Since this impedance usually
voltage. Conduction by the tube is low at the ripple frequency, pro-

filter provided to attenuate the ripple. A large amount of filtering is
necessary when using the regulator,
since it will always attempt to remove the ripple in the output and
will become saturated if the ripple.
is too large. The filter can be made
smaller by the use of a 400 -cps
input-power source to increase the
ripple frequency. The clamper itself aids the stability of the magnetic -amplifier control loop in several ways. It regulates down to
frequencies as low as several cps,
thus allowing the magnetic amplifier to have a long time constant.
Also, the clamper maintains such a
low output impedance at frequencies above several cps that the output capacitor is effectively shorted

e
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3-Power supply with magnetic amplifier and damper regulation has

hibitively high currents may be
drawn by the two triode control
tubes.
The immediate problem in applying the clamper is obtaining the
high voltage for the upper control
tube. Only a small quiescent current is drawn at this voltage, but
large peak currents must be furnished. These requirements can be
met by half -wave rectification into
a large capacitor. No further filtering should be needed.
In a power supply using a magnetic amplifier and an inductor input filter, peak voltages in the
order of twice the output voltage
of the supply appear at the filter
input. These peaks can be used to
charge a capacitor through a rectifier to a high d -c potential. This
latter arrangement is advantageous
in that the capacitor is charged at
twice the line frequency and the
rectifier back voltage never exceeds
the voltage across the capacitor.
Such an arrangement is used in
the supply of Fig. 3.

Circuit Example
The circuit of Fig. 3 provides an
output of 800 ma at 250 volts with
an efficiency of 55 percent. This is
an output of 200 watts and a power
loss of 162 watts. The output impedance is less than one ohm at all
frequencies and less than 0.1 ohm
£LECTRON!CS

-

250-v. 800

maoutput at

up to 20 kc. This output impedance
holds for d -c load changes from
zero to full load and for instantaneous load changes as great as 250
ma. Full regulation is maintained
as the a -c input voltage varies
from 100 to 130 volts and from
380 to 1,000 cps.

Design Features

55 -percent

efficiency

tive -gain region of its operation.
Bias for the a -c series -regulator
tubes, V. and V3, is effectively obtained from the same point as is
the voltage which provides the
plate voltage for these tubes. This
is necessary since the plate voltages
of V. and V. vary directly with
the peak voltage at the input of
the filter. This peak voltage, in
turn, varies directly with the line
voltage (although the average
value is held constant by the magnetic amplifier). Thus, the quiescent currents through V, and V.
would vary with line voltage if
their biases were constant. However, since the bias voltages here
vary with the plate voltages and the
tubes are operating in the low -gain
region near cutoff, plate currents
change little with line voltage.

The magnetic amplifier in the
supply of Fig. 3 is wound on
toroidal cores of a material with a
rectangular hysteresis loop. This
was done to obtain small size and
high performance in spite of the
condition that the input voltage
can vary from 380 to 1,000 cps.
The 8,000 -ohm resistor across
the bias winding of the magnetic
amplifier is used to adjust to a
desired speed of response for the
magnetic amplifier.
D -C Generator Regulation
The relay system allows time for
the tube filaments to warm before
The same basic type of regulavoltage is applied to the power tion can be used for d -c generators
transformer. It also removes the as has been described here for a
voltage from the power tri isformer rectifier-filter type supply. Now,
when the negative 250 vr.ts is not however, the clamper can be used
being provided.
either in conjunction with a magThe rectifier from the grid of the netic amplifier or a carbon pile.
magnetic -amplifier control tube, V If used with a carbon pile, the
to ground is necessary to prevent pile can be made use of either in
the control current from getting its usual role of a complete regulaso large, under conditions of ex- tor or as an amplifier -control elecessive line voltage, that the mag- ment driven by the error signal
netic amplifier goes into the nega- existing in the circuitry.
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RADIATION

FILM
(WINDOW)
INNER
COLLECTOR
(GRAPHI TE )

-

-----

GRAPHITE
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AMBER
INSULATION

TERMINAL (BRASS)

FIG. 1- -Sectional view of

chamber

used

as

sensing

ionization
element

FIG. 2-Direct-current amplifier uses battery power to achieve portability for maximum usefulness in measuring Grenz rays

Direct -Reading
Portable instrument using ionization chamber and d -c amplifier measures radiation
strength of soft x-rays over ranges of 500, 2,500 and 25,000 roentgens per minute.
Battery power source permits portable operation for application in x-ray therapy
has gained
considerable prominence for
the treatment of a number of diseases and afflictions. These rays are
very soft x-rays with a wavelength
in the order of a few angstroms.
Because the rays are very easily
absorbed, even in organic matter,
their measurement presents special
problems in the design of equipment (dosimeters) with which their
dosage rate can be determined. The
dosimeter to be described gives an
accurate measurement of the
Grenz-ray radiation impinging on
the area under treatment.
GRENZ-RAY THERAPY

for each potential, current and
distance. It is also necessary to
determine the penetration power or
quality of the Grenz rays. This is
usually given in terms of the half value layer in microns of aluminum,
which is the thickness that will
halve the dosage rate of radiation.

collector must be avoided in order
not to decrease the effective
volume of the chamber. A very thin
rod would produce too high a field

strength near its surface.

The chamber is filled with air.
At the top of the chamber is a thin
film of organic material, which is
coated with colloidal graphite
Ionization Chamber
(Aquadag) to render it conductive.
I, a commercial material,
Kodapak
indication
To obtain a meter
proportional to the number of can be obtained in a thickness of
roentgens per minute it is neces- 0.001 in. (25 microns) and has
sary to obtain a small current proved satisfactory. It is sufficiently
exactly proportional to the number strong so that the watery slurry of
of roentgens per minute and Aquadag can be easily applied with
amplify this current to a value a brush. The film is chosen for its
Design Considerations
sufficiently high to be read on an ability to transmit even the soft
radiation with negligible absorpThe radiation intensity depends indicating instrument.
tion; at 10-micron aluminum half a
that
of
The
first
requirement,
upon the potential and current of
value layer, less than 10 percent of
is
obtained
current,
proportional
the machine producing the radiation, the distance between the with an ionization chamber, shown the radiation is absorbed. In this
source and area under treatment in Fig. 1. The outside element is way, the idea of the window of
and, especially in the case of Grenz made of graphite and has the shape the Grenz-ray tube is applied to the
rays, on the window of the tube of a truncated cone. The larger ionization chamber.
In such an ionization chamber,
through which the rays are trans- diameter and height of the cone
are about 1 cm and the wall thick- the current depends only on the
mitted.
voltage applied to the chamber,
The physician administering the ness is between 0.5 and 1 mm.
until saturation is reached. The
collector
The inner element or
treatment must know accurately
saturation current is proportional
1
mm
rod,
about
is
graphite
a
thin
the number of roentgen units applied to the area under treatment. in diameter, similar to the lead of to the impinging dose rate of the
It is therefore necessary to cali- a mechanical pencil and insulated ionizing radiation and, if the walls
brate the output of each Grenz-ray with amber from the outer ele- of the chamber are built of a mamachine in roentgens per minute, ment. A larger diameter of the terial with the same effective
October, 1954-ELECTRONICS
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Table I-Calibration of
Grenz-Ray Dosimeter
CrcnzRay
Potential

Dose

kv

r per
min

6
8

12
12
I5

Rate

Instrument
Reading

Sensi -

ma

r per
min per
ma

0.102
0.408
0.652
1.83
3.56

578

7,8.7

'a,

F

:i-tt
I.ob.,
I.9 77

tivity

581

580
582
558

Saturation current of graphite ionization chamber (left) produces a meter indication
proportional to roentgens per minute. Three meters prevent reading wrong scale

Grunz -day Dosimeter
By H. B. WEISBECKER

and

Senior Electronic Engineer
W. L. Maxson Corp.
New York, N. Y.

atomic number as air, the saturation current readings will be approximately independent of the
wavelength of the radiation. This
is the reason for the use of graphite
as the chamber material.
Saturation current in the ionization chamber is in the order of 5 X
10' amp for a Grenz-ray dosage
rate of 1,000 r per min.

Amplifier
The amplifier is a conventional
d -c feedback amplifier consisting,
as shown in Fig. 2, of an input
stage utilizing a 5800 electrometer
tube, two amplifier stages and a
cathode follower.
If the amplifier is simplified to
the diagram of Fig. 3, the following analysis shows its performance

-

ei

= t,Rl

i2

= Gei = G(i,R,

22R2

- i2R2)

GR2)

where R, is the input resistor, R2
is the output resistor, G is transfer
function of amplifier, i, is input
saturation current (proportional to
radiation dosage rate), i2 is output
current and e, is input voltage.
If the requirement is met that
GR2

>>

=

1,

i

R,/R2. For this

amplifier, GR, > 10,000, so that the
ELECTRONICS

-

R. STEINITZ
Research Supervisor
American Electro Metal Corp.
Yonkers, N. Y.

proper kind are not always available at the locations of Grenz-ray
machines; (4) the instrument is
thus easily portable.

FIG. 3-Four-terminal network representation of amplifier in Fig. 2

error introduced by this approximation is negligible compared with
the other sources of error, even
for considerable variations in G.
In the equation i2 = i, R,/R2, G is
not present so that the amplifier is
linear and continues to function
properly even with considerable
change in battery voltages and
transconductances of the tubes.
The current amplification is the
ratio of the input to output resistance and can be calculated accurately to a tolerance determined
by these resistors and the indicating instruments, without considering G at all.
Battery operation was resorted
to for this dosimeter, because (1)
current requirements are small; (2)
line voltages fluctuate greatly when
Grenz-ray machines are turned on
or off ; (3) power -line voltages of

October, 1954

Calibration
Since the constant of the ionization chamber is difficult to calculate, the whole dosimeter is calibrated against a standard. The
instrument described was calibrated by the National Bureau of
Standards against an open-air
ionization chamber and found to
be exact within the usually permissible error.
Calibration values are listed in
Table I. The last column shows that
the sensitivity is constant, independent of dose rate and operating
potential of the Grenz-ray machine.
Additional tests have indicated that
the error does not increase substantially even up to intensities of
25,000 r per min.
The complete instrument uses
three indicating meters to prevent
unskilled persons from reading
wrong values, which might occur
with multiple scales. The scales
read directly in r per min. The three
ranges of the instrument cover
dosage rates to 500 r per min, 2,500
r per min and 25,000 r per min.
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By FRANK HILL

and
JOSEPH A. FINGERETT
Libraecope, Inc.
Glendale, Calif.

FIG. 1-Basic circuit (A) of high-speed amplifier and idealized hysteresis loop for
core material (B)

Fast -Response Mctgn tic
MAGNETIC AMPLIFIERS

have an

inherent delay of one-half
cycle of the supply frequency for
each stage of amplification. The

fast -response magnetic

amplifier
described in this article is capable
of being used in several cascaded
stages with a total time lag of less
than one-half cycle. Ultimate speed
of response is limited by the mag-

netic materials and by power considerations rather than by supply
frequency.
The reduction in time lag between input and output signals of
the magnetic amplifier results in
an increase in the gain -bandwidth
factor. This factor is a measure of
the performance capabilities of an
amplifier. A servo system utilizing

a high-speed magnetic amplifier
will be capable of greater accuracy
and bandwidth than a system using
a slower responding amplifier.
These improvements in accuracy
and bandwidth can be achieved with
no reduction in system stability.
Consequently, it is possible to de-

sign magnetic amplifiers into highperformance servo systems which

Response lime of magnetic amplifier can be cut to less than a half cycle of the line frequency
170
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Table I-Core Data For Three -Stage High -Speed Magnetic Amplifier
STAGE

Amplifier
indinR

Signal
Load
Line

Turns
300

1,600
2,500

STAGE

1

Core-Arnold Eng

Switch

Amplifier

Wire
Size

Turns

Size

42
38
42

1,600
2,500

38
42

Wire

STAGE

2

Core-Arnold Eng

5340-S1

Switch

Wire

3

Core-Magnetics, Inc. 50041.4A

5233-S1

Amplifier

Wire

Winding

Turns

Size

Turns

Size

Signal
Load
Line

100

2,100
2,900

33
33
33

2,100
2,900

33
33

Switch

Wire

Winding

Turns

Size

Turns

Signal
Load
Line

150

2,700

27
27
23

2,700

Transformer

800

800
240

Wire
Size

23
29

Servo Amplifier
Performance of vacuum -tube amplifiers is approached by cascaded high-speed magnetic
amplifiers for servo systems. Three -stage unit responds in less than half cycle of supply voltage frequency, permitting use of error-rate feedback for stabilization
will approximate the performance
of servo loops utilizing vacuum tube amplifiers. This is especially
important when power is available
only at 60 cycles per second.

Circuit Operation
To achieve fast -response characteristics, input and output of a
magnetic amplifier must occur during the same half -cycle of the
power -supply voltage. The basic
circuit of the high-speed amplifier
is shown in Fig. 1A with an idealized hysteresis loop of the cores in
Fig. 1B.
To describe the operation of the
circuit let the turns ratio between
the signal windings
the line
windings N,_,, and the load windings N. be unity. If line voltage
E,_, is chosen so that any winding
on one core will support one-eighth
of the volt -seconds during one-half
cycle of the supply voltage, then
the two cores in series will saturate
after one-fourth the volt-seconds of
the line voltage per half cycle.
Waveforms at various points in the
circuit are shown in Fig. 2.
During any half cycle of supply
voltage, there exist three possible
states for the cores; both cores un-

N

saturated, one core saturated and
one unsaturated or both cores saturated. If line voltage is applied
when both cores are in the minus
saturated state (-B,), Fig. 1B,
then the line voltage will divide
evenly between the cores and both
cores will saturate in the plus state
(+B.) after one-fourth the volt seconds in the half cycle. During
the remainder of the half cycle, the
line voltage will appear across R,_,
of Fig. 1A. The second half cycle
will be the same except that the line
voltage will have reversed and the
cores will return to the -B, state.
If a signal voltage E, is introduced at the start of the second
cycle of line voltage, the instantaneous voltages on cores 1 and 2 will
differ by the signal voltage. For
the polarity of signal voltage
shown, there will be no current flow
into load R,. The signal voltage appears at the load windings, but the

rectifier prevents current flow.
Thus, the current from the signal
source will be the incremental magnetizing current for the cores.
If the line voltage is positive at
the top of the line windings at the
time of the signal, core 1 will have
the greater voltage and will satur-

ELECTRONICS-October, 1954

ate before core 2. When core 1
saturates, core 2 will have to
support a number of volt -seconds
equal to those of the signal in the
time interval between the start of
the half cycle and saturation of
core 1. If R. is very large compared to R,_ the voltage on core 2
will be the line voltage less the IR
drop in R,_"
Since the signal source was required to supply only the incremental magnetizing current, it is
possible to make R. rather large
without appreciably reducing the
effectiveness of the signal voltage.
Core 2 will transmit power from
the line into load resistor R, after
saturation of core 1 and before
saturation of core 2. This results
from the fact that the polarity of
the voltage at the load winding of
core 2 is correct to pass current
through the rectifier in series with
the load. The volt-seconds delivered to the load will equal the volt seconds from the signal while both
cores were unsaturated.
If the signal continues for the
next half cycle, core 2 will saturate
first and core 1 will transmit power
from the line to the load.
To cascade several stages of
171
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amplification, R, can be replaced
by a signal winding of a second
stage supplied from the same line
voltage. The requirement for the
second stage is that the cores
should support more voltage than
for the first stage. This is necessary since the signal -input period
of each stage is the time when both
its cores are unsaturated. In the
same manner, additional stages of
amplification can be achieved within the same half cycle of the supply
voltage.

Full -Wave Operation
The basic circuit described is
useful only as a d -c amplifier because reversing the polarity of the
input signal causes signal current
to flow into the load resistor and
essentially no power gain results.
To permit amplification of either
polarity of input signal it is necessary to replace the rectifier in the
output of the amplifier with a
switch which is open when both
cores are unsaturated and closed
when one core is saturated and the

other unsaturated.
This will disconnect the load
from the circuit during the signal input period and the signal source
will be called upon to furnish only
the incremental magnetizing current for either polarity input. The
polarity of the input signal will determine the polarity of the output
which, in turn, will make the amplifier -output polarity reversible for
d -c signals, and phase reversible for
signals at power frequency.
A suitable switching mechanism
with magnetic amplifiers is shown
in Fig. 3. Amplifier cores 1 and 2
are the same as before and cores 3
and 4 are constructed identically,
except that no separate signal winding is used. The operation of the
amplifier, cores 1 and 2, is the same

as before. When the signal is applied, both cores are unsaturated
and the signal voltage is transferred to the load windings of the
amplifier.
The path for current flow into
the load circuit, resulting from the
signal voltage, is through resistors
R, and R' the load windings of
cores 3 and 4 and two rectifiers of
the bridge. Since cores 3 and 4
are always in the same state as
cores 1 and 2, the signal voltage

Table II-Servo System Perform-

ance

60 cps
FPE 25-22
Diehl
3-stage
Power gain... 100,000 without feedback
Maximum
power output. 15 watts
Voltage gain.. 7.5 with
stabilization
Error-rate feedback using
linear passive elements

115 volts

Power

Motor
Amplifier

Stabilization
Control

Transformer Geared down 1:10 from motor,
sensitivity 1 volt per degree
System
Performance Static error... 0.2 max
Velocity error. 1 deg per 140
deg per second

Bandwidth...

10 cycles per

second
Damping ratio 0.5.
Maximum
stall torque... 5 in. oz at
motor
Stewing speed. 3,300 rpm

will result in the incremental magnetizing current flowing into the
load windings of cores 3 and 4.
The entire signal voltage will be
impressed on cores 3 and 4. Load
windings of this core pair act as
the signal -input windings and the
current supplied by the signal
source is the incremental magnetizing current for core pairs 3-4
and 1-2. At the time that one core
in the amplifier pair 1-2 saturates,
one core in the switching core pair
will saturate.
Regardless of the polarity of the
signal E,, the incremental mag-

netizing current through the
switching cores will always flow in
one direction due to the rectifier
bridge. Consequently, the output
pulse of the switching -core pair
will be of the same polarity and
send current into both legs of the
rectifier bridge. This current effects the closing of a switch between the load resistor R, and the
load winding of the amplifier.
If R', is equal to R, and R'a_, equal
to R,_1, the switch will remain
closed, during the period that the
amplifier output power is delivered.
The voltage across the unsaturated core will be impressed at
the load resistor while one core in
each pair is unsaturated.

Three -Stage Amplifier
A three -stage magnetic amplifier
was constructed to energize the control phase of a two-phase, 60 -cycle

servo motor. The schematic diagram of this amplifier is shown in
Fig. 4. Core winding data is given
in Table I. The amplifier and
switching cores for the first stage
saturate after one -quarter of the
a -c power volt -seconds have elapsed.
The second-stage cores saturate at
the one-half point and the third
stage at the three-quarter point.
To insure a proper sequencing,
power for all three stages and their
switching circuits comes from the
same source. This removes the
possibility that line voltage or frequency variations could alter the
signal and power sequences for the
cascaded stages.
The second and third stages of
amplification and their respective
switching circuits are operated directly from the 115 -volt, 60-cps
source. The series line windings in
the second stage support 30 volts

2-Waveforms in high-speed amplifier circuit of Fig. IA
FIG.

FIG. 3-Magnetic amplifier circuit designed for full -wave operation
October, 1954

172

www.americanradiohistory.com

-

ELECTRON ICS

FIG. 5-Input and output waveforms for 2-v 60 -cps control signal with minimum delay (A) and maximum delay (B). Output (C) is
for d -c step -voltage control
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FIG.

4-Cascaded three -stage magnetic -amplifier circuit for servo -motor control

for each core, so that saturation
occurs at the midway paint for the
two cores. The line windings of
the third stage support 40 volts
each. This causes saturation in
both cores slightly before the threequarter point of the half cycle of
supply voltage.
It was impractical to design the
first stage to support one -eighth
of the line voltage for each core,
since the small size of the cores
used would make the number of
turns prohibitive. For this reason,
a reduced line voltage for the first
stage was obtained by transformer
coupling of the switching cores for
stage 3. After both cores of the
switching circuit for the third
stage saturate, the line voltage of
stage 1 drops to zero. This does not
alter operation, since the cores in
stage 1 are all saturated and no
ELECTRON! C

S- October,

signal is effective until the line
voltage reverses and the cores come
out of saturation.
Oscillograms were taken, using
a dual -beam oscilloscope, to illustrate the fractional -cycle response
of the three -stage amplifier. Figure 5A shows the input-output relationship for a 2 -volt 60 -cycle rms
signal. The output starts approximately one-fourth cycle later. Figure 5B shows the maximum delay
for the three -stage amplifier. The
input signal starts just after the
saturation time of the cores in the
first stage. The output does not
start until the middle of the next
half cycle. Figure 5C shows the
response to a d -c input step. Output load for the amplifier was a
450 -ohm

Power

The damping network used to
stabilize the servo system of Fig. 4
serves a dual purpose. In addition
to providing error -rate damping
for the servo loop, the degenerative
feedback around the amplifier reduces amplifier drift. This type of
stabilization is made possible by
the fast response of the amplifier.
To provide damping for the servo

resistor for all cases.
is approximately

gain

100,000.

have lag. When used with three
stages of half-cycle response magnetic amplifiers, the stabilizing network causes oscillations of the
amplifier because the lags of the
amplifier and stabilizing network
are too large to permit much negative feedback around the amplifier.
When used with the fast response magnetic amplifier, a large
amount of negative feedback can
be used around the amplifier without causing oscillations. This results in a simple stabilizing system
and considerable reduction in drift
for the servo system.
Although the drift of this type
of magnetic amplifier is inherently
low, the changing characteristics
of rectifiers, particularly those
associated with the first stage of
amplification, can introduce some
drift errors. Tests on the effect
of rectifier leakage were made by
shunting rectifiers with resistors
to simulate leakage currents three
times the manufacturer's ratings.
With the stabilizing network reducing the effect of drift, the resultant
change in the output position of the
servo system was 0.1 degree. Without the stabilization, the drift
would have been between one and
two degrees.
The performance characteristics
for the system described are listed
in Table II.
173
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High -Speed Counting
With One -Tube Decades
Hundred-kc counter uses decade scaler tube with 6J6 for zero reset. Experimental one-me
circuit has pulse resolution time of less than one µsec. Diode biasing makes possible
interval timer and other circuits where scaling to less than ten is needed
By R. E. NATHER*
Livermore Research Laboratory
U. S. Atomic Energy Commission
operated by
California Research t Development Corp.
Livermore, California

decade counters
have created considerable interest because of their low power
drain, of particular advantage
where multiple scaling is required,
as in multichannel pulse -height
analyzers.
The E1T decade scaling tube',
Fig. 1, is designed for the counting
of voltage pulses at high speed. It
consists of the necessary electrodes
to form a ribbon -shaped beam of
electrons, a screen with ten slots,
each of which corresponds to a
digit from zero to nine and a
fluorescent screen for displaying
the position of the beam. A feedback system using a fine -mesh
anode screen causes the beam to be
completely stable in any one of the
ten positions.
The left deflection plate is maintained at 160 volts, while the right
deflection plate will vary from
about 245 volts in the zero position
to 109 volts in the nine position.
Stepping from one position to the
next may be accomplished by applying a positive triangular -shaped
pulse to the left deflection plate.
The pulse rise time is fast enough
to move the beam from one stable
position to the next and the trail off time is sufficiently long to allow
the beam to stabilize itself in the
new position. The tenth pulse
moves the beam to the reset anode,
giving rise to a negative pulse
which may be used to reset the tube
SINGLE -TUBE

*Now with Tracerlab Inc., Weatern Division, Richmond, California

{
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_FINE MESH ANODE

LEFTNOODE

-SLOTTED SCREEN

ELECTION
PLATE I6OV

RIGHT DEFLECTION
PLATE

BEAM FORMING
ELECTRODES

FIG.

1

---The E1T decade scaling tube

300V
47K
12 SEC

operated well in this circuit.
The common difficulty encountered was the problem of getting
the tubes to reset reliably to zero.
Some tubes reset to position one
regularly and others reset to zero
most of the time but to position one
occasionally. Since increasing the
reset coupling capacitor lowered
the maximum counting rate of the
tube, other, more complex circuits
seemed justified.

MAX

'JI\

OCO

px4F

KKr-I
SEC MIN

INPUT PULSE
SHAPE

TO NEXT
DECADE TUBE

005
K=X1,000

FIG. 2-One-tube decade counter circui
with passive elements

to zero. The beam strikes the
fluorescent screen to indicate its
position. The position of the beam
is indicated electrically by the voltage of the right deflection plate.

Single -Tube Circuit
It is possible to operate the E1T
tube as a decimal counter using
only passive elements in the circuit
as shown in Fig. 2. Several of these
counters have been constructed and
operated with some success. It was
found that of 40 counter tubes on
hand approximately one-half operated in this circuit satisfactorily.
When the reset coupling capacitor
was increased from 100 µµf to 250
µµf, approximately 30 of the tubes

30 -KC Counting
The circuit' shown in Fig. 3,
using a 6J6 to reset the tube on the
tenth pulse, was observed to have
a maximum counting rate limited
by the reset time, as was also true
in the one -tube circuit, and by the
resolving time of the input uni vibrator V,. The circuits gave reliable reset to zero in a much shorter
time than the one-tube circuit.
Tube V. was operated as a univibrator, applying a negative pulse to
the control grid when triggered.
This cut the counter tube off and
allowed the right deflection -plate
voltage to rise, returning the beam
to the zero position. The time required was determined by the capacitance of the deflection plate and
wiring and the one-megohm load

resistance.
The univibrator also provided a
positive shaped pulse to drive the
next scaler tube or the register
driver tube. The counter tube was
capable of stepping from one position to the next in about 5 micro October, 1954-ELECTRONICS
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t71 SCAt

ItSET

fió AYCti TEST

Front and top views respectively of experimental circuit consisting of one -mc strip, 100-kc circuit and three 30-kc circuits

seconds but reset required closer
to 30 microseconds. For counting
speeds of less than 30,000 counts
per second this circuit was satis-

anode voltage correspondingly rises.
The rise is more rapid than in the
30,000 count per second circuit because of the reduced load resistance
(56,000 ohms in series with the
resistance of the coupling diode instead of one megohm). Since the
diode is then in a conducting condition the right deflection -plate
voltage also rises, bringing the
beam back to the zero position. The
cut off portion of the dual triode
begins conducting again, the time
determined by its own R -C time
constant, and the coupling diode is

factory.
Increased Counting Rate

Primarily a modification of the
previous circuit, Fig. 4 shows a
circuit, with the reset mechanism
changed, capable of 100,000 counts
per second. Since the tube will step
from one position to the next in
less than 10 microseconds, no modification of this function was made.
The plate load resistor was changed
on the normally conducting half
of the 6J6, so that the voltage at
the plate was less than the right
deflection -plate voltage in position
nine.
When the beam strikes the reset
anode, the normally conducting half
of the dual triode is cut off and the
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FIG. 3-Philips 30,000 counts per second circuit. The 6J6 resets
the tube on the tenth pulse
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Scaling to Less Than Ten
In a number of timing applications it is often desirable to scale
to less than ten. A modification of
the circuit, Fig. 5, allows the tube
to perform this function. The right
deflection plate rises only part of
the way toward the zero position
because of the conduction of the
diode and thus resets to whatever
position the voltage at the cathode
of the diode corresponds. The circuit constants given allow the tube
to scale by six. This converts, for
instance, 60 -cycle pulses into - second pulses for timing purposes

.300V

47K

25
39K 33K

rendered nonconducting so that
counting action can proceed.
This action takes place in about
eight microseconds, which is not
appreciably longer than the time
required to step the counter tube
from one position to the next. As
in the 30,000 count per second circuit, a shaped pulse is fed from the

cathode of the reset univibrator to
drive the next stage.
A 6AL5 is used as the coupling
diode because of the inverse working voltage required, but it may be
possible to substitute a semiconductor diode.

5,000
ppF

XI,000

4-Circuit for driving the tube to 100,000 counts per second
incorporates certain modifications
FIG.
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and an additional scale of six converts the rate to 1/100 -min pulses.
The circuit preceding the scale of
six converts the smoothly varying
60 -cycle current into sharp voltage
pulses capable of driving the uni vibrator -pulse shaper which in turn
drives the counter tube. Coupled
with a driver tube and a register,
this system then becomes an accurate interval timer. Any scale
from one to ten is possible with

this circuit. It is probably not
economical to use less than a scale
of three, except for special applications where a range switch changes
the scaling factor of the tube.
Register Driving Circuits

W00
yyF

TO INPUT GRID OF
FIRST UNIVIBRATOR

1

IN34

3.3K

60 -CYCLE PULSE FORMER

300V
;IMEG

470 K

EIT
K=XI,000

470K
IOOK

FIG. 5-Basic circuit for interval timer.
System shown is for scale of six

One -MC Circuit

Two register driver circuits have
been developed. The first circuit,
shown in Fig. 6, uses a 5963 (12AU7) tube as a long time -constant
univibrator. This tube is triggered
by the final counter tube or by the

reset univibrator if the faster circuits are used. The positive output
pulse from this tube is fed to the
grid of the 6AQ5 driver. This tube,
normally cut off, then conducts and
causes the mechanical register to
advance one count. The 6AQ5 returns to the nonconducting state
when the positive voltage is removed from the grid, as determined
by the time constant of the univibrator driving it. This circuit is
capable of driving the register to
its maximum reliable counting
rate.
The second circuit, Fig. 7, uses a
2D21 miniature thyratron to perform the register driving function.
Unloading of the 2D21 is accomplished by the L -C network from
plate to ground. Although this circuit uses one less tube than the
first, it has the disadvantage of
having two one-if capacitors as
part of the circuit. A 600-volt
(bathtub) dual capacitor may be
used. Both drivers work reliably at
300 volts anode supply and both
have the disadvantage of causing a
considerable drain on the high -voltage supply feeding them. A regulated supply is adequate for supplying both the counter and the driver
circuits, but if two separate power
supplies are used neither need be
regulated. A register requiring less
power
than the Veeder-Root
counter used would materially re-

duce the cost and complexity of
the power supplies and would
probably allow both systems to be
operated from the same unregulated supply.
A third register driving circuit
is given in Fig. 8. This is a modification of the circuit of Fig. 7,
in which the unloading of the
thyratron is accomplished by the
application of a 60 -cycle a -c signal
at the plate. In addition, an inexpensive power supply is provided, using two selenium rectifiers
in a voltage -doubler circuit, so that
the counter tubes may be operated
from a separate unregulated
supply.

6-Register driving circuit uses
type 5963 as a long time constant univibtator triggered by the final counter

FIG.

An experimental circuit, which
has been operated at speeds slightly
above one megacycle, is shown in
Fig. 9. The tube is caused to step
from one position to the next by
driving the right deflection plate
negative. One-half of the 12AX7
performs this function. Double or
triple pulse resolving time of this
circuit, exclusive of the reset function, is essentially zero. This is
due to the fact that if two input
pulses appear at the same time the
tube will step two positions instead
of one. The reset is accomplished
in the same manner as in the 100kc circuit, except that a high -current 5687 univibrator is used to
allow reduction of the plate load
resistor, and thus shorten the reset time. Reset is accomplished in
about 0.8 microsecond.

Random Pulses
FIG. 7-Register driving circuit employs
2021 miniature thyratron

If this circuit is used to count
random pulses, as from nuclear detection devices, the resolving time
is made up of two factors the
stepping time from one position to
the next and the reset time. Thus
:

Td=0.9T,+0.1T,

where Td is the dead time of the
circuit, T, the stepping time and T,
the reset time. If the input circuits
are arranged such that two pulses
occurring at the same time are presented to this circuit as a single
double -size pulse, the stepping time
T, is zero and the dead time becomes simply 0.1
or 0.08 micro-

T

Voltage waveform of right deflection
plate of E1T tube. Pulses are ten microseconds apart
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second.
The second half of the 12AX7
serves to amplify the pulse from
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FIG. 8-Modification of circuit in Fig.

7

with power supply. Photograph shows complete unit mounted on

the reset anode of the counter tube
to trigger the 5687 univibrator. By
its conduction, it maintains the first
half of the tube at cutoff. Use is
made of the change in triode conduction with changing plate voltage
to provide smaller and smaller
pulses as the position of the beam
in the counter tube moves from
position zero to position nine, since
smaller pulses are required as the
right-deflection -plate voltage drops.
The size of the input pulse is
quite critical in this circuit, and
must be carefully controlled. The
shape of the pulse is not too important, as long as the proper
charge is delivered to right deflection plate. Two methods have been
used to provide this pulse. The first
used a saturation amplifier to limit
the pulse height and an open-ended
delay line to determine pulse width.
The second method used a univi-

brator similar to the reset univibrator. Pulse widths in both cases
were limited to about 0.3 microsecond and pulse height to about
20 volts.
Two views of the experimental
unit are shown in the photographs.
The experimental one -me strip may
be removed for modification. The
remainder of the unit consists of
the 100-kc circuit followed by three
30-kc circuits and the thyratron
register drive. An electronically
regulated power supply is used.

Magnetic Effects
Because the EIT tube is very
similar to a cathode ray tube, the
beam is considerably affected by
magnetic fields. This was demonstrated in the first scaler constructed when the Veeder-Root register was mounted directly over the
counter tubes. The magnetic pulse

4

by

6

by

112 in.

chassis

which occurs when the register is
triggered caused a disruption of
the counting function. This was
overcome by enclosing the register
in an iron box about 22 -in. thick.
The EIT decade counter tube represents an interesting departure
from normal electronic development, in that it is designed to perform a single, relatively complex
electronic task. Until very recently
this function was performed by
electronic tubes designed primarily
for other purposes. It is therefore
not surprising that the tube affords
a reliable and comparatively inexpensive means of accomplishing the
counting of voltage pulses at high
repetition rates. It is encouraging
that the design concept of special
vacuum tubes for specific functions
is being pursued. Although the
tube shows some inherent limitations, it is not felt that these are
serious.
The counting speed of 100,000
counts per second is satisfactory
for most purposes, and speeds
above one me have been demonstrated at this laboratory and elsewhere. With the termination of
the U. S. Atomic Energy Commission contract on June 30, 1954, continuation and completion of certain
phases of the work will be carried
on by the University of California

Radiation Laboratory.
REFERENCES

FIG. 9-Experimental

one-mc scaling unit. Further development

is

needed

to

circuit reliable enough for routine use
ELECTRONICS
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Magnetic Recorder
By MAX HOBERMAN

where
Four -channel magnetic record -playback

head and turntable

are available
for transient analysis, particularly by means of a magnetic disk
recorder. Capturing the waveform
permits its study by the more conventional techniques of steady-state
analysis.
Among the simplest parameters
that can be determined this way are
those including the measurement of
rise and decay times of electrical
circuits, area under curves and peak
amplitudes. These measurements
are based upon obtaining suitable
proportionality constants between
the ordinate of the record and a
parameter of the transient such as
voltage, current or acceleration. It
is also necessary to obtain a constant of proportionality relating the
independent variable and the
abscissa (generally time).
Time calibrating marks and voltage or current standards fix the
reference and the procedure thereafter is straightforward. Purely
mathematical scaling methods can
be used to obtain rise and decay
times and slopes. Application of
numerical integration methods,
such as Simpson's Rule, quickly determine the areas under selected
portions of the record.
However, much more general information can be obtained from
transient records. Among the most
informative are those that depend
upon the techniques described
EVERAL METHODS

below.

The resonant frequency of a
series RLC circuit can be written as
Col

=

wp

111

(2Q)2

WO

Q =
LC and

=

For large Q's this indicates that
the natural frequency of the
damped circuit does not differ much
from the undamped circuit. However, where the Q of the circuit is
low, the frequency of oscillation
may differ significantly from the
undamped case.
The logarithmic decrement of the
oscillation is defined as the natural
logarithm of the ratio of two amplitudes of the oscillation differing by
one period, for example the natural
logarithm of the ratio of two successive maximum points shown in
Fig. 1. In terms of the Q and the
frequencies of the circuit, the decrements can be given as
T
ó

wo

Q

If the damped and undamped frequencies are sufficiently close so
that w
03, the logarithmic decrement can be very simply written as
s = ir/Q.
A measurement of S can be used
to obtain the Q of a circuit producing a damped oscillatory wave from
observations of the recorded transient and the natural logarithm of
two successive maximum voltages.
The corresponding evaluation using
steady state methods could be a
prolonged procedure.
The spectrum of a transient
record is most readily obtained from
the Fourier transform of the time
function and is given by the

-

integral

g(w) =

f(t)ei'tdt

This is equivalent to a continuous
spectrum for the single transient.
It is the property of the Fourier
integral that the effect on the frequency spectrum of the waveform
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repetition rate is to preserve
relative amplitudes between spectral components. Thus recording
the transient time function on
a magnetic disk or tape will make it
possible to obtain the Fourier spectrum through use of a wave analyzer on its recorded output.
Playback Analysis
The spectrum analysis made with

a wave analyzer on the output of
a transient recorder that plays back
the transient at a cyclic rate would
consist of a discrete frequency spec-

trum, with components spaced at
intervals corresponding to the repetition rate of the recorder playback.
The continuous spectrum of the
single transient is the spectrum obtained from this by drawing a continuous curve between peaks of the
discrete frequency spectrum. Also,
since the sense (positive or negative sign) of the spectral components is not preserved, the absolute
value of amplitudes alone is
obtained.

LOGARITHMIC DECREMENT
NATURAL LOG E1/E2. Ó

FIG. 1-Waveform shows
method of determining Q

Frequency spectra can also be
obtained from known tables of
time -frequency transforms, such as
that recently published by HewlettPackard Corp. By observation of a
cyclic playback transient recorder
and the measurement direct from
the oscilloscope screen of a few
parameters of the time function,
October,
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Arrests Transients
Single waveform on magnetic disk can be played back for oscillographic analysis giving
corresponding frequency function from parameters of the time function. Equipment
includes novel circuit with independent a -c gain and d -c level adjustments

the corresponding frequency function can be immediately obtained.
A rapid method for the determination of natural modes of
vibration of either mechanical or
electrical systems depends on the recording of the response to a system
excited by an impulse. Briefly, an
impulse is a function that is zero
except for an arbitrarily small interval around t = 0 where it becomes infinitely large such that the
area under the impulse function is
unity. The unique property of the
impulse is that the spectrum of the
impulse (obtained from the Fourier
integral) has constant amplitude
and zero phase for all frequencies.
It is this property of zero phase
at t = 0 that gives infinite amplitude of the impulse at this point.
Thus exciting a system with an impulse is equivalent to exciting the
system with all frequencies simultaneously. If the system has a
natural mode of vibration at any
frequency, it will vibrate at this
mode, to produce a damped oscillation at that frequency. True
impulses cannot be obtained physically but sufficiently close approximations can be produced to enable
rapid determination of vibratory
modes in either an electric circuit
or a mechanical system. By recording the output of such a system
when excited by an impulse the
natural modes will be directly
recorded.
A transient recorder developed
for the recording of four simultaneous transient events over the bandwidth of 0 to 2,000 cycles simultaneously displays any two of these
events upon a dual -beam oscilloscope.

recording head bounce with respect
to the surface (with consequent
signal dropouts) was a problem.
A specially machined turntable
was fabricated, which includes
three vertical screw adjustments
spaced symmetrically about the
surface to enable holding the static
and dynamic vertical runout to less
than one -thousandth of an inch.
The multiple recording head cassette is mounted on a low -inertia
pivoted arm capable of being adjusted for recording head paral-

pattern.
Storage Mechanism
Design of the mechanical section,
was dictated by several considerations. The cyclic playback must be
synchronous to prevent speed fluctuations from manifesting themselves as spurious signals. In similiar equipment for short -pulse
recording, a permanently recorded
reference timing track was used to
minimize the effects of speed variations. For the present application
the consideration of convenient
storage of the recording prevented
use of this technique. Constancy
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lelism.
The recording surface is a specially prepared disk, made easily replaceable by providing a boss assembly to clamp the disk against
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The electronic circuits include
for converting the desired
means
a
transient signal into a pulse ELECTRON ICS

of speed is attained through the use
of a hysteresis synchronous motor
with an added disk to provide a
large moment of inertia. Vertical
runout, that is, up and down motion
of the recording surface, would not
be a serious problem at very low
speeds. At surface speeds of twenty
to thirty inches per second used in
this equipment the possibility of

modulated wave -train, means for
recording the pulses upon a circular
magnetic surface, playback demodulators to convert the record pulses
back into an electrical signal and
triggering and synchronizing equipment to stop the recording process
after a transient has occurred. A
synchronizing system is provided
for triggering an oscilloscope
sweep at periodic intervals such
that cyclic playback is presented
on the oscilloscope as a stationary

+BR

-

_

K

X

1,000

SCOPE

FIG. 2-Common unit includes thyratron trigger, blocking oscillator and phasings`gnal generator. Record -playback switching is not shown
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wear owing to friction, a compliant
rubber disk is placed between the
recording surface and the aluminum turntable. This disk provides
additional smooth travel by building up a static charge to hold the
recording surface flat. In this manner an easily replaceable recording
surface was obtained, which permitted the storage of a four- channel transient recording.
The recording head is a standard
Brush multichannel type with wide
spacing between the recording
heads to decrease crosstalk. A
compliant phosphor -bronze member
is attached to the recording head
arm to provide for adjustment of
head pressure and.thus prolong disk
life.

The common unit (shown in Fig.
2) provides triggering pulses for
the individual modulators and generates a phasing signal from a

single pulse permanently recorded
on the turntable to provide a variable phasing signal for oscilloscope
synchronization. A thyratron trig-

ger circuit stops further recording
once a transient has been recorded.
The 5.25 kc triggering pulses are
generated by a 12AU7 blocking oscillator V5, which is energized only
when the function selector switch
is in the record position. In this
way, possibility of crosstalk from
this source when the unit is replaying a recorded transient has been
eliminated.
The phasing signal to enable
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FIG. 3-Modulator accepts 1 -volt peak signals and is triggered by 5-kc pulses

As many as four inputs can be
connected to the modulators. Input level required by the instrument is at least 1 volt into 100,000
ohms. Preamplifiers that extend
the input level down to 1 millivolt
into 1 megohm are used close to
the electrical transducer when
necessary. The input level potentiometer on each individual unit
adjusts the gain of the modulator
to prevent overmodulation on peak
signals.
This is one consideration that requires some knowledge of the amplitude of the expected transient before it occurs. However, in the
event that the peak amplitude is
unknown, a trial recording can be
made and the oscilloscope trace examined for evidence of overmodulation. Then the event can be recorded again with a somewhat
lower setting of the input potentiometer.

viewing any portion of a recorded
transient is generated by a mono stable multivibrator, V2j which is
driven through amplifier Vr from
a single pulse generated by a groove
filled with red oxide in the turntable. This pulse occurs once during each revolution of the turntable and initiates the period of
the monostable multivibrator.
Duration of the period is determined by the R -C time constant of
the multivibrator, which can be
varied by a front -panel control.
The trailing edge of this square
wave is differentiated and used to
synchronize an oscilloscope driven
sweep. By this means the sweep
can be started at any desired point
with respect to the recorded transient and thereby any portion of
the transient can be viewed using
an expanded sweep.
The upper limit to the sweep
speed is limited by the persistence

of the cathode-ray tube phosphor,
but as small as 10 percent of the
recorded transient can be expanded
in this fashion to cover the entire
horizontal sweep of the oscilloscope
screen.

Shutoff Circuit
Since the instrument was designed to permit the recording of a
transient at any time it may occur,
means are provided to stop recording once such a transient has occurred and has been recorded. This
is accomplished by opening a relay
in the output circuit of each modulator after a transient has been recorded. This section of the common unit comprises V3, V4 and V5.
A special RECORD SIGNAL terminal
is provided on the front panel.
When a small voltage is applied to
this terminal (such as would occur
by connecting to it the output of a
modulator that is to receive a
transient) the monostable multi vibrator V* is triggered and at the
end of its one -second period causes
thyratron V5 to conduct. The plate
circuit of this thyratron is connected to a relay in each modulator
that opens the modulator connection to the recording heads, preventing further recording.
This delay multivibrator thus
limits the one -second of recording
to that interval immediately following the application of a voltage to
its input terminals. These terminals need not be connected to a
modulator input only, but provide
convenient means for the operator
to select the instant at which he
wants the recording period to begin. For some applications it may
be necessary to begin recording
somewhat sooner or later than the

FIG.
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FIG. 5-Demodulator unit converts signal into pulse -width modulated train before demodulation

actual beginning of the transient.
When the thyratron has been
triggered, a front -panel indicator
lights, informing the user that a
transient has been recorded. A reset button momentarily disconnects
plate voltage to the thyratron thus
closing the modulator relay circuit.
The pulse modulator shown in
Fig. 3 consist of a monostable multivibrator whose period is determined by the d -c level at the control
grid of V. The 5.25-kc signal
from the blocking oscillator of the
common unit is applied to one grid
of V, and the amplified transient
signal to the other grid of this
cathode mixer. The sharp pulse
from the blocking oscillator triggers the multivibrator and the
transient -signal component determines the recycling time of the
multivibrator.
Thus, variable -width pulses are
generated with a starting time determined by the blocking oscillator
pulse and duration determined by
the information to be recorded.
Since variable -width pulses have a
low-frequency component, neon
lamps are used for d -c coupling to
the output amplifier VA. The d -c
amplifier V, is a novel circuit arrangement permitting independent
a -c gain and d -c level adjustment of
an amplifier. Its operation can be
explained by reference to simplified schematic in Fig. 4.
The input signal is fed to one
grid of a cathode -coupled d -c amplifier, whose other grid is grounded.
The amplified signal voltage appears between the plates of the
Potentiometer
coupled amplifier.
2 in this figure is used for eliminating any initial unbalance between
ELECTRON ICS

-

tube sections. At the arm of 3 the
amplified signal appears at any
level up to the maximum gain possible and of either polarity with
respect to the input. Potentiometer 1 controls the quiescent voltage at the plates of these tubes and
thus provides independent d -c level
setting while 3 gives independent
gain setting of the amplifier. By
adding a neon lamp between the
plates to limit the maximum plate to -plate voltage, 3 also selects any
portion of this voltage -limited signal. In this manner, neon tube
limiting can be obtained at any
voltage reference up to the maximum operating potential of the
neon tube. The output signal can
thus have independent gain and
level setting with limiting if
desired.

Demodulator Unit
Since the recorded pulses consist
of a train with constant -period positive portions and variable -position
negative portions, the signal must
first be converted back to a pulse width modulated train prior to demodulation in a low-pass filter. This
conversion takes place in the pulse
demodulator shown in Fig. 5. Tube
V, amplifies the read-out signal and
drives the grid of V.A. This stage
applies alternate -polarity symmetrical signals to peak selector V.
The peaks are clipped and amplified
in V,g. One half of V2 comprises
a pulse position -to -width converting circuit. The pulse train, now a
width -modulated signal, is amplified and applied to the low-pass filter, which eliminates the carrier
signal and passes only the information component-that is, the low-

frequency component of the pulse

train.
From the filter, the signal passes
to the grid of a cathode -follower
and thence to the output terminals.
The output coupling is through an

extremely long -time -constant circuit to eliminate the d -c component
of the cathode -follower signal without deteriorating the low -frequency
components of the recorded transient. Coupling of this type can be
safely use on transient recorders
that record to d -c since the playback signal is cyclic with a period
of one second. Thus, any time -constant that will preserve a one -second square wave without serious
distortion can be used faithfully to
play back signals with d -c components.
When study of the transient is
completed, the recorded signals can
be erased by pushing the reset
button. This action starts recording
of the modulator -pulse train over
the previously recorded signals,
thus effectively obliterating them.
In this manner disks can be reused
many times. This process of convenient and rapid record and
erasure is particularly useful in
laboratory investigation where
changes are made in equipment and
the resultant output recorded and
immediately examined.
Thanks are due to K. Wisner for
assistance with the mechanical design of the transient recorder.
REFERENCES

and Racker, "Pulse
Techniques," Prentice -Hall, New York,
N. Y.
for
(2) Magnetic Transient Recorder
1953.
Radiation Pulses, Tele -Tech, June
Army
Tests
Recorder
ation
(3)
Packaging, Ls.5 rxox cs, Aug. 1952
(1) Moskowitz
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Automatically Plotting
Continuous equipotential lines representing electric -field patterns are plotted with two percent accuracy on resistive paper. Technique avoids disadvantages of electrolytic methods. Typical uses include investigating fields in waveguides and between tube electrodes
WITHIN RECENT YEARS

attempts

have been made to obtain
field plots in ways which avoid the
disadvantages of an electrolytic
method,' namely, the polarization
effects, surface tension and the use
of a spillable electrolyte. Such
methods are the use of a resistive
network' and the use of uniformly
resistive paper.'
All of these methods involve
either the determination of the potential at fixed points, as in the
resistive networks, with the consequent interpolation necessary to
determine specific field lines or the
manual searching for specific field
points and the subsequent manual
plotting of the lines connecting
these points.
In contrast to these methods, the
automatic field plotter is capable
of producing continuous field lines
without manual searching or plotting and of drawing these lines
directly on the plot of the electrodes. This is accomplished by
using the resistive paper technique
in conjunction with an X -Y recorder.
The plotter, is a modified commercial X-Y recorder selected for
this purpose because of its large
30-inch square plotting surface.

Principles
The principles of operation may
be seen by referring to Fig. 1.
Electrodes, shaped as desired, are
painted with silver paint or resistive paper. Appropriate connections from the silver -paint electrodes are made to a 1.5 -volt
battery. This sets up a field pattern
in the resistive paper.
The pickup probe resting on the
paper senses the voltage at that
point and through the sliding contact refers this voltage, e,, to the
input of the servo amplifier. The

positions of the knobs on the decade
potentiometer determine the voltage e,, which is also referred to the
input of the servo amplifier. The
algebraic difference between these
voltages, e, -e2, determines if the
servo motor will move the pickup
probe across the paper and, if so,
in which direction it will move.
Motion occurs until e, equals e, at
which time the servo system is in
balance and no further motion occurs.
To obtain an equipotential field
line, the arm on which the pickup
probe travels is caused to move
perpendicular to the direction in
which the voltage is applied across
the paper. For a given potentiometer setting, the probe will then
trace a single equipotential line.
By changing the potentiometer settings and moving the probe back
and forth across the paper a complete series of equipotential lines
will be plotted.

To obtain a comparison of the
performance of the automatic field
plotter with manual plotting systems, identical electrodes were silkscreened on commercial plotting
paper' and on black paper such as
is used to interleave photographic
film. The equipotential lines obtained by the commercial point-by point method are shown in Fig. 2,
on the left, and the continuous lines
drawn by the automatic field plotter are shown on the right. The
plots shown indicate that the position of the lines may be depended
upon to within 2 percent of the
distance represented by the total
potential applied.

Modifications
To convert an X-Y recorder to
this type of operation several modifications are necessary:

(1) The pen must be insulated.
(2) Means must be provided for

SERVO MOTOR
of-eP
PICKUP
PROBE
RESISTIVE

PAPER--

-

SILVERPAINT
ELECTRODE

SENSITIVITY
CONTROL"

-

DECADE
POTENTIOMETER

FIG.

I-Simplified diagram

of

automatic electrostatic field plotter setup
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Electrostatic Field Lines
By DAVID H. ANDREWS
Head, Cathode -Ray, Storage and Phatôtube Section
U. S. Naval Material Laboratory
Brooklyn, New York

FIG.

2-Typical field plot made with
manual method ¡left) and with automatic
field plotter (right)

FIG.

3-Pickup probe details: sliding
contact on rail; insulating bracket and
pen mount with LeRoy lettering pen

FIG.

taking the voltage from the pen to
the servo -amplifier input.
(3) A pen suitable for use with
conducting ink must be provided.

few thousand ohms. In addition to
its low resistance it should be possible to sense the voltage on it with
light contact pressure.
The silver paint used for the
electrodes must have a resistance
in the order of a few ohms when
properly dried. Air -drying silver
paint commercially available was
found suitable for this purpose.
Two kinds were used in the experiments, one suitable for use with
brush or pen and the other suitable
for use with silk-screen.
Three methods of making contact to the silver-paint electrodes
were used with good success.
Weighted probes are used with simple electrode patterns where it is
desired to change the patterns
readily. Cellophane tape may also
be used to hold fine wires in contact with the electrodes. For complicated patterns and for the best
contact fine wires may be soldered
directly to the silver paint using a
pencil -type soldering iron.
A number of inks were tried for
this application, the most satisfactory being a diluted silver paint.
Very satisfactory results have
been obtained in the operation of
this equipment when two precautions are observed. The plotter

should not be expected to work
properly when plotting lines within
ten degrees of the line of motion
of the pen carriage. The sensitivity
control (a variable resistor in
series with the battery to reduce
the voltage applied to the plotting
paper) should be adjusted for op-

The insulation of the pen is accomplished by substituting a plastic pen-mounting bracket for the
metal one provided with the equipment as shown in Fig. 3. Cellophane tape around the metal plate
directly behind the pen arm provides the additional insulation necessary to assure isolation of the
pen.
The voltage sensed by the pen is
transferred to the servo amplifier
by means of a sliding contact on
the pen carriage, which moves
along a rail to the servo -motor end
of the cross arm. Appropriate wiring takes the pickup voltage from
there to the input of the servo amplifier.
The pen provided with the recorder is replaced by an arm designed to hold a LeRoy lettering
pen.

Operational Requirements
A paper having uniform resistive
properties is necessary. This paper
should have a low resistance per
square, from several hundred to a
ELECTRONICS-October, 1954

4-Field plotter in operation;
silver-paint electrodes can be seen at
the top and bottom of the field lines

timum operation. This requirement is necessitated by the servo
system which operates most satisfactorily when the potential gradient across the plotting paper is
uniform. If the gradient becomes
too steep the probe hunts and if,
on the other hand, it is too shallow
the probe fails to track the equipotential line properly. For most
cases a satisfactory position can be
found. The device is shown plottings an electrostatic -lens field pattern in Fig. 4.
The help of Raymond Winfield
in setting up the equipment described and performing the initial
experimentation with it is gratefully acknowledged.
REFERENCES
(1) "Vacuum Tube Design," RCA Victor
Division, 1940.
(2) David C. DePackh, A Resistor Network for the Approximate Solution of the
Laplace Equation, Rev Scien Inst, 18,
P 798, 1947.
(3) S. Helm and A. R. Hand, Field
Plotting Method Uses Models, Analogy,
Industrial Laboratories, Sept. 1953.
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Hergenrother recording storage tube QK 245F (left) has both direct view and electrical output. Television signal readout (right) after an
hour's storage in the QK 245F which has relatively low light output

Operation of CRT
Practical information for designers on how to obtain optimum operating conditions
with various storage tubes. Limitations as well as applications of storage tubes are
discussed in detail to facilitate selection
their applicable range,
storage tubes possess many
advantages. An excellent cockpit
display of airborne radar is obtainable by using either a dark trace or a direct-viewing storage
tube. These tubes provide excellent
visibility in sunlight and store a
clear distinct image from one scan
to another. Dark -trace tubes require simpler circuitry but require
several seconds to erase. Directviewing charge -storage tubes have
faster erasure and can erase during
writing.
In computer use, electrostatic
storage tubes provide large storage
capacities with rapid access to information while in a special oscillo graph, storage tubes allow the recording of single fast transients
with extremely wide bandwidths.
Some applications of several different storage tubes are given in
WITHIN

Table I.

Construction
A storage tube consists of an
electron gun, deflection circuits and
storage elements. Three functions
are essential, namely : writing ;
reading; erasing of information. To
perform these functions, tubes are
built with one, two or three electron
guns. These electron guns are modi -

fled conventional cathode-ray tube
guns. The output of a storage tube
may be visual, electrical or a combination of both.

The storage surfaces are usually
a dielectric deposit on a mesh or

other metallic surface. These
screens have a tendency to flake
off with hard handling, which
causes possible blemishes, and
hence lack of storage capability at
certain locations on the storage
screen. A continuation of the electron beam following a sweep failure
can burn a hole in the storage surface and limit the tube usefulness
by creating a blemish. Simple protective circuits such as a relay in
the deflection amplifier, which can
open the storage tube cathode circuit, can prevent this.
In tubes with mechanically supported meshes, these metallic
meshes are free to vibrate with
respect to one another. With voltages impressed, the action is that
of a condenser microphone or a
microphonic audio signal which can
obscure the desired video readout.
This is illustrated in Fig. 1.
The storage element is the screen
itself in a Williams tube or in a
dark -trace tube, while in a Graphe con it consists of a copper mesh, a
signal plate and an insulator. In the

184

Raytheon storage tube, the storage
element has three components, a
first screen, storage screen and a
collector -reflector, all of which are
energized. In this tube, the first
screen should be operated at as
high a value as possible to obtain
the smallest spot size. A screen
voltage of 450 volts with an anode
voltage of 2,200 volts is optimum.
The storage -screen and collectorreflector voltages vary with the
function. For writing, the optimum voltages are 300 volts and
-300 volts; for reading, 27 volts
and 200 volts and for erasing, 75
volts and -300 volts, respectively.
Carefully regulated power supplies
are essential for these voltages and
additional filtering may be indicated.
Ripple and other noise voltages will modulate the reading and
writing beams and will appear in
the output where their importance
is exaggerated by the low signal
levels available. Another source of
trouble is any slow drift of these
voltages, which will cause a deterioration of the signal quality.
Beam Current

Use of alternating current for

filament heating has been found
satisfactory, but the filament volt October,
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positive cathode feedback
Readout amplifier for operation with large input capacitance storage tubes. Input cathode follower employs

Storage Devices
By STANLEY WINKLER and SEYMOUR NOZICK
.17. ,v.

Na cal Material LaZoralory
Brooklyn, New Yorlc

age must be held to better than
five percent and preferably to one
percent. This requirement is important when employing low beam
currents, one microampere, in the
Williams system or two to six p.a
in the reading beams of the Raytheon and Graphecon tubes. Larger
beam currents would increase the
scanning speed. However, in the
Graphecon this will be accompanied
by a reduction in the storage time.

Ion Spot
In the QK 245F an ion spot appears in the center of the storage
surface and slowly builds up as repeated readings are made. The
effect is similar to a blemish except
that the area grows with continued
use and can be erased. To avoid
this effect, very low reading currents must be used. Using a beam
current of two µa, more than 30,000
consecutive readings may be made
without noticing any harmful
effects or deterioration of the
stored pattern.
It is estimated that a one -percent
change in grid bias will cause a
25 -percent change in beam current.
The grid bias voltage must be obtained from a well-regulated power
supply with 0.1 -percent regulation
or better. In addition, the ripple

and noise must be kept below three
millivolts and should be near one
millivolt.
Since spot size determines the
storage capacity, the highest possible accelerating voltages should
be used in order to obtain a small
spot size. The equations for estimating the required anode voltage

FIG. I-Monitor screen showing vibration during writing

regulation are
4L/K
for magnetic tubes and
R =

(1)

R = 2L/ K

(2)

for electrostatic tubes where R is
voltage regulation, L is allowable
deflection error as a fraction of spot
size and K is resolution expressed
as the number of spots obtainable
per line (or the line length divided
by spot size).
An idea of the order of magnitude can be obtained by assuming
a 100 -mm line length with a one mm spot size and an allowable
error of 0.05. Under these conditions a magnetic tube needs 0.2 -percent regulation and an electrostatic
tube must have 0.1 -percent regulation. Higher resolving power can be
obtained with magnetic tubes because they require less regulation
than electrostatic tubes.

Choice of writing beam current
depends upon the rate of informa -

FIG. 2-Storage-tube input at top, out-

put signal after 15 minutes storage, read
out by a 1.20 microampere beam current, middle and 6 microampere beam
current at bottom
185
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Table I-Storage-Tube Applications
Use

(1) Aircraft cockpit

weather mapping

(2) Television -film

conversion or radar
scan conversion

(3)

Digital computers

(4) Analog computers

suitable Tube Types

Comments

Dark -trace tube

7

Iatron

New development; very high brilliance direct-view
screen; high anode voltage

Iatron and tv camera

See use No.

inch available; contrast
independent of illumination; shock -mounting required

1

Iatron

Dark-trace tube and tv Use erase filament with
camera

slow erase voltage applied

QK 245F and tv camera

Low light output

Knoll's storage tube

Recent development

Graphecon

Registration problem of
two-electron guns; electrical input and output;
extreme care required in
deflection and focus-coil
alignment

Haeff-tube types, barriergrid tube types, QK 357A,
Radecon, Selectron and
Graphecon

required; anode -voltage

Williams System

design; selection of blemish-free tubes

Low power -supply ripple

regulation; careful switching and detection circuitry

Haefl tubes, QK 357A, Limited tonal range
Radeeon and Graphecon

(5) Moving-target indi- QK 215F

Low visible output; re quires large element volt age
g switching, requires gain
change between writing
positive and negative; regulate anode voltage

QK 357A

Electrical output; sensitive to vibration (also see
QK 245F, last three items)

Iatron

See use No. 1; positive and

cation radar
(a) Single -tube
system

negative writing characteristics may not match
(h) Two -tube

mti operation

6)

All digital and tonal

tubes For best results. tonal
ranges should not be used.

Radar signal -tonoise dark-trace
tubes improvement

ï) Bandwidth redue-

tion (tv and radarl

Simple crt circuitry; place
bias on erase filament dur ing writing to prevent.
shadow; optical surfaces
give multiple reflections;
see use No. 1

Iatron

Excellent tonal range;
variable persistence; see
use No. 1

Graphecon

Two-gun registration; two
electron -gun voltage; see
use No. 2

QK 357A

See use No. 5 a

All

tube types

This can be accomplished
:

s.

._. _.

_ __

transmitting difference be-

tween
scans.

successive

stored
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tion insertion, since the writing
speed is proportional to the ratio
of beam current to spot size. However, the writing -beam current is
limited by the level at which the
peak signals saturate the storage
surface. At saturation, the maximum video -signal output exists.
Reading Current
The reading current is generally
a compromise. Typical readout signals for 1.2 N.a and six Na are shown
in Fig. 2. To achieve the largest
signal output, a high reading beam
is required. However, ion effects
tend to cloud or distort the signal,
reducing its amplitude and tones.
In magnetic tubes this starts by an
erasure at the center and moves
out. In electrostatic tubes a deterioration over the whole stored
pattern ensues. Since the ion effects
depend upon current and time, fast
single readouts permit high read
currents while long repetitious
readouts require low beam currents.
Storage tubes with tonal ranges
are designed particularly for low

reading currents.

The small beam currents used
during the reading operation require anastigmatic focus coils. The
astigmatism found in most commercial focus coils is objectionable.
The focus -coil positioning is very
critical and no skewing to achieve
centering can be tolerated. Centering must be achieved by suitable
deflection circuitry and the focus
coil located at the optimum -focus
point.

Limitations
A basic limitation in most stor-

age tubes is the registration, the
ability of the electron beam to repeatedly strike the same point on
the storage surface. For a 0.05 deflection error with a one -mm spot
size and 100 -mm line, a 0.1 -percent
regulation is needed. This can be
estimated from the equation R =
2L/K.
The deflection errors caused by
anode voltage and deflection voltage (or current) variation are additive and estimates of 0.1 -percent
and 0.2 -percent regulation should
be considered as maximum.
Superimposed on this amplitude
variation is the jitter in the scanning raster. A rule -of -thumb value
October,
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operation and evalu3 --Complete equipment arrangement for experimental
ation of magnetic -deflection storage tubes. System is sufficiently flexible to
be adapted to most available storage and dark -trace tubes
FIG.

for the maximum allowable jitter is
given by
jitter = 0.2sT/D

(3)

where s is spot size, T is period of
the line scan and D is the effective
tube diameter or usable line length.
During writing, this jitter will
produce smears instead of distinct
lines. Due to pairing, a 525-line
television interlaced raster is less
satisfactory than a 200 -line non interlaced raster. A stationary
raster is necessary for good operation and single -frame writing
should be employed wherever possible.
Jitter in the system can be mistakenly attributed to poor focus. A
case in point actually occurredin a
field application of a dark -trace
storage tube, where excessive deflection -system jitter produced a
condition diagnosed by field personnel as poor focus in a gassy tube.
A similar effect in magnetic tubes
is produced by mechanical vibration of the deflection yoke or the
focus coil. When attempting to use
storage tubes under conditions
where shock or vibration may be

encountered, careful shock mounting is recommended.
Blemishes on the storage surface limit storage tube operation by
producing spurious signals. Little
can be done except to try to reduce
their effect by suitable band-rejection filters or by relocating the
stored pattern elsewhere on the
storage surface.

Application
Successful operation of the storage tube requires relatively noise

4-Shielded enclosure contains
storage tube and readout preamplifier
FIG.

free and distortionless amplifiers.
The design of low-noise broadband
amplifiers with Gaussian frequency
response is described in the literature. The bandwidth employed depends on the application but should
be no wider than necessary.
At the present time adequate lowlevel performance can be obtained
with existing tubes, provided that
careful design of equipment and
good engineering practice is followed. The operation of storage
tubes is difficult even under laboratory conditions. Experience indicates that they are delicate and
must be handled and mounted carefully. Vibration or jarring can
cause permanent damage to the
screens and storage surfaces. Each
tube is different and the results obtained vary from tube to tube.
A block diagram of a complete
equipment arrangement for experimental operation and evaluation of
magnetic -deflection storage tubes
is shown in Fig. 3.
In utilizing storage tubes, the
system distortion and noise producing elements must be minimized.
Operation of the storage tube and
the readout preamplifier should be
carried on inside a shielded cage,
as shown in Fig. 4. Mu -metal shielding of the tube is necessary to reduce magnetic defocussing effects.
Good regulation and filtering of
power supplies are essential.
A 20 -db signal-to-noise ratio is
a workable figure and a bandwidth
of six to ten megacycles is attainable. Signal-to-noise ratios of 20
to 30 db have been attained in
practice and an increase in this
figure should be possible with better
electron guns and improved manufacturing techniques. It can be expected that signal-to-noise ratios of
40 to 50 db will be achieved and the
operating bandwidth extended to 20
megacycles in the near future.
Although at the present time
random noise is a negligible factor,
the ultimate limitations will come
from electron -gun performance and
storage -surface characteristics.
The authors wish to acknowledge
the contributions of W. S. Treitel
and P. R. Liegey, who participated
in the experimental program. Many
thanks are due to D. H. Andrews
and F. R. Darne for their encouragement and support.
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Rear view of matching unit shows variable vacuum capacitor
(left) and variable inductor (right) on which ribbon is wound

Autotransformer assembly used to match antenna coupling unit to
output comprises rotating inductor and contact wheel

52 -ohm

Servocoupler Matches
Automatic antenna -matching unit transforms impedances presented by all ordinary
aircraft antennas to a 52 -ohm resistive impedance for coupling to the transmitter in
the range from 2 to 25 mc. Sensing unit controls servomotors that vary L and C
factor in the
design of an automatic antenna -matching unit is that the device must transform the very wide
range of antenna impedances commonly encountered in communication antennas to the particular resistive impedance into which the
transmitter is designed to operate.
The automatic device must perform this function accurately,
efficiently, rapidly and with little
or no advance information regarding the type of antenna and operating frequency.
The particular automatic antenna -matching unit to be described
is intended for operation with aircraft antennas in the frequency
range from 2 to 25 me with a transmitter that is designed to deliver
its power to a 52 -ohm resistive impedance.
MOST IMPORTANT

Impedance -Matching Network
In this particular impedance matching network three basic
matching principles are combined
to perform the complete matching

function. The first of these is that
an antenna impedance containing
both resistance and reactance may
be made to appear purely resistive
by series -resonating the antenna.
That is, an antenna with the impedance r + jx may be made to appear as r -{- JO by inserting in series
with it a reactance equal to the
antenna reactance, but of opposite
sign.
The second basic matching principle is that exhibited by the
T -section shown in Fig. 1. To establish a comparison between the circuit elements shown in this figure
and their ultimate representation
in the complete impedance -matching network, they are defined. Element r denotes the antenna resistance after the antenna reactance
has been canceled according to the
first matching principle. Element R
is representative of the resistive
impedance presented to the transmitter by the impedance -matching
network, X2 is the reactance of a
fixed capacitor and X, and X. are
variable tuning elements.

188

If the impedance equation is
written for the circuit and set
equal to R -}- JO it is possible to obtain two simultaneous impedance

r

equations in which
variables.
rX22

R+jo=
X 2(r2
r2

r2

+

r2

+

X3 (2 X2)
X32

(X2

+

Xl

]

(1 )

RX22

+

X22

=

J
O

(2)

(2X1 X2

X3

(Xi +
Xi

X22

+

X22)

X2)

-

0
(3)
+ (Xi + X2)
Fortunately, these simultaneous
equations (Eq. 2 and 3) have the
basic form of circles and, therefore,
their solutions may be readily obtained by plotting the circles and
noting their points of intersection.
Such a plot is shown accompanying the circuit in Fig. 1.
It is important to realize exactly
how the plot is determined. All
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1-T -section matching properties when

Xi

and

X:,

are vari-

ables in antenna -matching section

FIG. 2-T-section matching properties when X,,, X. and X,, are
variables in antenna -matching section

Aircraft Antennas
By

E. W. SCHWITTEK
Collins Radio Co.
Cedar Rapids, Iowa

variables and constants are expressed in terms of the value of R.
That is, they are expressed in
terms of per -unit values with R as
the base. Since it represents a fixed
capacitance, X_ can be considered
constant at a given frequency. In
this particular example, it is considered to have the value of -j4R.
Plotting this information yields the
X2 circle, which is the plot of Eq. 2.
Other circles are drawn on this
graph using the second simultaneous impedance equation (Eq. 3)
for various values of X1, wherein
the value of X1 is expressed as a
per -unit value of R.
The locus of the intersections of
the circles, indicated by the solid
line, represents the solutions of
the simultaneous impedance equations for various values of X,. This
plot, therefore, reveals that any
value of antenna resistance r on the
locus of solutions may be transformed to R, the required resistive load for the transmitter, with
appropriate values of X, and X,. If
R is 52 ohms, as required for the
ELECTRON ICS

-

example transmitter, then this circuit is suited for transforming antenna resistance values greater than
52 ohms to that desired value.
The third basic matching principle is that exhibited by a T -section also, but under slightly different conditions. The circuit employed for the third matching principle is shown in Fig. 2.
Again, r represents the various
antenna resistances desired to be
transformed to R, the required
transmitter load. Reactance X, is
a variable tuning element and Xi
and X.' are tuning elements arranged so that the sum of X; and
X,' is a constant for any particular
frequency.
Since the circuit is still basically
a T -section, the same types of equations are used for the solution of
the third matching principle as was
used for solution of the second.
R +,70

-

Xz'r22+

r (X2')2
r2 .{_

(Xi +

X3)2

(X2' +3 3) 32)

+ XV]

(4)

- (Xz)2

X32+rI

R

L

r2

+

+

X3 (2 X2

+

X32

+

)

+

X3

X1 (X2')2
X2')
( X1

+

(

X2')2 = 0

(5)

+ (3')2'1
+ X2')

[2X1 X2'

(Xi
=0

(6)

Again, the simultaneous equations (Eq. 5 and 6) exhibit the
general form of circles. The differences between the second and
third basic matching principles result primarily from the fact that
X2 is now an inductance rather
than a capacitance and that though
now both X; and X2' are variable
tuning elements, their sum is a
constant.
As before, it is important to
realize how the plot is established.
In this example, X,' + X2 is a
constant and is set equal to + j4R.
Graphical simultaneous solutions
are obtained by first assuming that
X, = +j1R and Xº = +j3R, then
Xi = +j2R and X,' = +j2R, and
so on. The intersections of the
189
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able tap is in some position below
the fixed tap of the autotransformer, as indicated by the dashed line position in the figure. The X,
portion of the autotransformer is
eliminated from the circuit and Xi
and X2 appear. Again the presence
of X, tends to produce some variation in the matching theory by
altering the value of r -jX, which
it shunts. However, a slight readjustment of X, and the variable

FIG. 3-Autotransformer combines prop
erties of two T -sections (A), complete
impedance -matching network (B) and
discriminator for sensing phase and im-

pedance

(C)

various circles again produce a
locus that represents the solutions
of the simultaneous impedance

equations for various values of
X,' and X8 within the limit that the
sum of Xi and X,' is a constant.
This plot, therefore, reveals that
any value of antenna resistance r
on the locus of solutions may be
transformed to R, the required resistive load for the transmitter,
with appropriate values of X,', Xº
and X,. Again, if R is to be 52
ohms, this circuit is ideally suited

for transforming antenna resistance values of less than 52 ohms to
the desired value.
The circuits of Fig. 1 and 2 may
be simply combined with the aid of
an autotransformer to produce a
new circuit capable of transforming resistance both above and below
52 ohms to 52 ohms.

A schematic

of this combination circuit is shown
in Fig. 3A.

Autotransformer Action
When antenna resistance r values
greater than 52 ohms are desired to

resonating any inductive antenna
and providing X,.

Discriminator Unit
The source of information used
to direct the operation and ultimate
tuning position of the various r-f

matching network components is an
impedance-monitoring device called
a discriminator. It is connected between the transmitter and the r-f
matching network, as shown in Fig.
tap position of the autotransformer 3C, to perform the function
of confrom the theoretical will cancel its stantly monitoring the impedance
effect. The presence of X, compli- presented to the transmitter.
The
cates the circuit slightly, but does impedance monitoring is
done with
not alter its basic operation.
respect to the ideal 52 0° ohm
The mutual inductance existing transmitter load. That is,L
the disbetween X,' and X,' has been neg- criminator monitors
both magnilected in the foregoing circuit tude and phase of the
impedance
analysis. Its only real effect would presented to the transmitter
and
be that of altering the assumption submits its measurement
in terms
that Xi + X,' is a constant at all of two d -c voltages. These voltages
variable tap positions that are be- have polarity dependent
upon the
low the fixed tap. This is not par- direction of impedance
deviation
ticularly serious, however, since at from 52 L 0° ohms.
the limits when X,' = 0 and X,' =
Sampling E and I
-PAR, or when the reverse is true,
the mutual inductance is zero.
The phase of the impedance preTherefore, the end points of the sented to the transmitter by the
r -f
locus of matchable values of r (Fig. matching network in
monitored by
2) would not be altered. The only noting the phase relationship
beeffect would be that the shape of tween the transmission line
voltage
the locus between its end points E and line current I. To determine
would deviate slightly from that the phase relationship
existing beshown.
tween E and I it is necessary to
The complete radio-frequency sample each. The means
of
matching network is shown in Fig. ling is important since it sampmust be
3B. It differs from the previous accurate throughout
the wide frecircuit in that a variable inductance quency range over which the sysas well as a variable capacitance tem is required to operate.
are inserted in series with the anLine current I is sampled by intenna. These are the reactive ele- ductive coupling to the transmisments used to series -resonate the sion line. The center conductor
of
antenna. The variable capacitor the coaxial line is passed
through
serves the dual function of series the center of a i -inch
diameter-

be transformed to 52 ohms, the

variable tap is in some position
above the fixed tap of the auto transformer. The matching qualities of the second basic matching
circuit are thus obtained. Some
variation in theory exists owing to
the presence of the portion of the
autotransformer from the fixed tap
to ground. However, if Xi + X,
is large compared to R it does not
materially affect the basic matching theory.
On the other hand, when r values
less than 52 ohms are desired to be
transformed to 52 ohms, the vari-

«C
.+xLc°.

52-OHM
LINE
TRANSMITTER I

x,
ANTENNA
IMPEDANCE

DISCRIMINATOR

I

PHASE[

IMPEDANCE

400-CPS
CHOPPER

1111400-CPS
CHOPPER

ZJPHASE
SERVO
MOTOR

115-V400-CYCLE

J 2-

PHASE
SERVO
MOTOR

VOLTAGE SOURCE

400-CPS

AMPLZ.90°

400-CPS

AMPL)°

FIG.

4

--Elements

of

complete motor -controlled automatic antenna -matching unit
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0

N

220K

K=XI,000

+250V

D -C

115V A

-C

400 CPS

400 -cps servoamplifier used in matching unit adds phase shift

simple circuit containing C. and R',
A centerpowdered iron ring.
tapped five -turn toroid winding when R' << Xo3.
With the frequency denoted by f,
about the ring serves to provide the
inductive coupling to the line. In- the magnitude of E. cc K. fI. The
duced voltage produced in the five - magnitude of E, cc K, fE. Through
turn winding is proportional to the choice of component values it
line current and 90 degrees out of is possible to make K. and K, conphase with it. Line voltage E is stants that will allow Es= E. when
sampled by a capacitive divider (E/I) = 52 for all frequencies.
Then if rectified E3 is added in
consisting of C, and C..
The means of sampling E and I polarity opposition to rectified E,
provides the essential voltages at zero d -c output voltage is obtained
the proper phase so they may be from this portion of the discrimiadded vectorially in the same man- nator when (E/I) = 52. If this
ner as that employed in the ordi- ratio is not true, the discriminator
nary Foster-Seeley discriminator will provide d -c output voltage of a
circuit. That is, if the vector sum polarity dependent upon whether
of E, and E' is rectified and added the ratio of E to I is greater than
and in polarity opposition to the or less than 52. With this type of
rectified vector sum of E2 and E', E and I sampling it is practical to
zero d -c output voltage is obtained obtain ratio monitoring of E and I
if E and I are in phase. If E and I to within ±10 percent of 52 over
are not in phase, the circuit will the 2-to -25 me frequency range.
provide d -c output voltage of a
Operation of Network
polarity dependent upon whether E
Thé manner in which the impedleads or lags I.
With this type of E and I sam- ance-matching network operates
pling it is practical to obtain in combination with the servo phase monitoring of E and I system is shown in Fig. 4. Eleto within ±5 degrees over the 2 -to- ments C and L are termed phasing
elements. Together they provide
25 me frequency range.
One portion of the discriminator the large range of reactance that
is sensitive to the magnitude of the is necessary to series -resonate the
impedance presented to the trans- antenna reactance and provide the
mitter. It was previously stated X. reactance that is essential to the
that the induced voltage across the impedance -matching properties of
five -turn toroid winding is di- the T-section. The reactance of this
rectly proportional to the magni- element would be such that X +
tude of I. It is also directly pro- XL or X,, = X3. For any particular
portional to frequency since the tuning operation, only one of these
voltage drop across the portion of reactive elements is necessary. This
the line to which the toroid is is accomplished in the actual unit
coupled (primary) is directly pro- by control circuits that retain C at
its maximum value when L is reportional to frequency.
The same proportional proper- quired for tuning and L near its
ties can be made to exist between minimum value when C is required
Es and E through the use of a for tuning.
ELECTRON ICS
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5

indicates

that the chopper coils and the fixed

Ñ

Q

047

Examination of Fig.

MOTOR

4.12AU7
0.01

phases of the servomotors are all
excited from a common 400 -cycle
source. The servoamplifiers themselves are merely 400 -cycle amplifiers which in addition to amplification provide a 90 -degree phase shift
to the signal that is passed through
them.
As an example of operation, assume the various impedance -matching network tuning elements are in
such a position that only a slight
discrepancy exists between the
actual impedance presented to the
transmitter and the required impedance of 52 ¿ 0° ohms. For the
sake of explanation, assume that
this impedance is 60 Z 10°.
Error Detection

At the instant the transmitter
delivers r -f energy, both the impedance -sensitive and phase -sensitive portions of the discriminator
will detect this error from the ideal
impedance and will each provide a
d -c voltage of a particular polarity
at its output point. The d -c voltage
at the output of the phase- sensitive
discriminator is applied to a 400 cycle chopper that converts the d -c
voltage to 400 -cycle a -c having
phase in accordance with the polarity of the d -c voltage. The 400 cycle a-c is then amplified, shifted
90 degrees in phase and used to
excite one phase of a two-phase
motor. With the particular 10 -degree impedance -phase -angle error
assumed, the motor would operate
the phasing element L or C to increase the value of capacitive reactance in the phasing circuit and
reduce the phase angle of the impedance presented to the transmitter to zero degrees.
At the same time, the d -c voltage

Complete antenna -matching unit
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to connect C, in shunt with the

Discriminator is formed from transmission line surrounded by powdered-iron
toroid to which is coupled five -turn, center-tapped loop

appearing at the output of the impedance -sensitive discriminator is
applied to another chopper, servo
amplifier and two-phase motor that
mechanically moves the variable
autotransformer tap nearer ground
to correct for the assumed 8 -ohm
error in impedance magnitude.
This is the basic operation of the
system, with one exception. The
explanation was indicative of a
tuning sequence wherein the matching elements were only slightly
mistuned from their ultimate positions.
Upon further examination of the
circuit it becomes apparent that a
more complex condition can, and
usually does, exist.
Assume that the antenna -phasing elements L and C are considerably mispositioned from their ultimate tuning points. Under these
conditions very little antenna current is able to flow. In fact, most
of the r-f current sampled by the
discriminator is the inductive current flowing from the fixed tap of
the autotransformer to ground. It
may also be current flowing from
the fixed tap through capacitor C,
to ground, depending upon the
starting position of the autotransformer variable tap. The problem
exists of trying correctly to tune
the phasing elements L and C to
series -resonate the antenna with information obtained from a discriminator, which under these conditions cannot detect antenna current
because of its relative absence.
This is the usual tuning condi-

tion and results in the necessity of
forcibly operating the phasing elements at the beginning of each tuning operation by automatically applying a voltage to the motors until
such time as they are near enough
to resonating the antenna to allow
the discriminator to assume control
of the situation and complete the
tuning function.
Shunt Capacitor
Owing primarily to practical considerations with regard to component minimum and maximum
values it is still possible to present
an antenna to this network, as it
is thus far described, which the network is not capable of transforming to 52 +10. Since this cannot be
tolerated, in these instances a relay -operated fixed capacitor C, is
provided within the antenna -matching unit and permitted to shunt
the antenna and change its effective
impedance to a matchable value.
Whenever C, is required for the
solution of a matching problem, it
decreases matching efficiency. Its
use, therefore, is restricted to antenna impedances that represent
limits of tuning range and for
which the construction of a series resonating reactance or autotransformer would be impractical. The
necessity for use of C, is determined automatically by providing
switches at the extreme limits of
L and C and the autotransformer,
such that if any one of these elements reaches the limit of its tuning range it will operate the relay

192

antenna.
The unit as constructed is capable
of operation with antennas from 25
to 90 feet in length over the 2 -to 25 me frequency range. The antennas may have their remote ends
either grounded or ungrounded.
Tuning accuracy of the entire unit
is approximately equivalent to a
1.3 -to -1 standing -wave ratio.
The efficiency of the unit is dependent primarily upon the relationship existing between the antenna Q factor and the Q factors
of the phasing inductance L and
autotransformer. The greater the
value of coil Q with respect to antenna Q, the greater is the matching efficiency of this network.
The time involved in matching
any particular antenna depends
upon the antenna and the starting
position of the various tunable elements. Time values from 1 to 25
seconds represent the limits in time
that will elapse from the instant the
transmitter is keyed to the moment
the antenna has been completely
tuned.
For antennas and frequencies
within design limits, no further
information is required by the unit
except a grounding pulse from the
transmitter whenever a new frequency is selected. Control circuits
within the automatic antenna matching unit perform the function
of keying the transmitter prior to
tuning, and unkeying the transmitter when the antenna has been
properly tuned.
Some changes in antenna characteristics occur during operation,
particularly in aircraft, wherein
antenna -impedance variation occurs between ground operation and
flight. The unit is designed to monitor the impedance presented to the
transmitter and continually correct
for this type of variation.
The techniques exemplified in
this paper represent the efforts of
many. In particular the author
wishes to acknowledge the advice
and guidance of D. W. Weber and
the contributions of J. Sherwood,
S. Morrison, M. Ludvigson and V.
Newhouse.

See p 194, after Mechanical Design insert,
for this month's Electronics Reference Sheet
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electronics
Special Report
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McGraw-Hill P.blisl-ing Company

DESIGNING THE CHASSIS involves selecting materials, laying
out the work and specifying the finish. Operator is punching
out subassembly chassis with a 75 -ton geared press

MAKING SMALL PARTS requires processes such

as machining
casting, brazing and welding. Operator pictured uses a hand
milling machine to trim rods on variable capacitor

the Importance of

Mechanical Design
By JOHN M. CARROLL
Associate Edior, ELECTRONICS

Good design is reflected in
increased production of reliable equipment. This special report gives a rundown
on the latest in methods,
machines and materials
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SHIELDING AND POTTING include both electric and magnetic shielding as well as use of casting and potting resins.
These transformer cans are filled with molten beeswax

MOVING PARTS used in electronic equipment include shafting, gears, springs, cams and bar linkages. Operator is assembling gears for an all -band communications receiver

POWER DEVICES employed are subfractional a -c and d -c
motors, cluitches, brakes, damps and complete synchro systems.
Engineer is checking a 2,929-rpm magnetic drum

ASSEMBLY TECHNIQUES entail use of screws, rivets, special
fasteners, fittings and connectors. Operator is assembling one
of the instrument panels of a large radar

can be either the strength or the
weakness of electronic systems engineering. Considerations such as price, rate of production, reliability,
ease of operation and maintenance depend heavily upon
the mechanical layout and construction of the equip-

ment.
Modern trends in mechanical design are directed in
general toward two objectives: automatizing manufacturing processes to increase production rates and reduce
cost, and improving equipment reliability to achieve
optimum, trouble-free operation under even the most
severe environmental conditions.

overhead charges are applied percentagewise and serve
significantly to reduce the selling price. Thus a minor
change in mechanical design that permits a small metal
part to be broached, extruded or die cast, avoiding
expensive machining operations, will have an important
influence on gross sales of the finished product.
Military planners are interested in design from the
standpoint of reducing production time. In design of
military equipment, cost necessarily must defer to optimum performance and maximum reliability. But time
is an important factor and production bottlenecks can
be costly in lives as well as equipment cost.

manufacturing processes

reliable equipment

In consumer products, mechanical design largely determines the competitive price position of the finished
set. The configuration of parts and the mechanical
layout of the chassis usually decide whether fabrication
and assembly operations will be economical or costly.
In the design of an audio preamplifier a few minor
changes in layout permitted the chassis to be stamped
from a single piece of sheet metal rather than fabricated
from three separate pieces by riveting. Savings in direct
labor and cost of materials were 30 percent.
Such savings are magnified when indirect Iabor and

Reliability is an important objective in military
equipment design. The most advanced electronic gear
is worse than useless if it cannot be depended upon to
function in emergencies.
Toward the end of World War II, the Navy installed
an advanced type of radar to control the main battery
fire aboard some of its latest warships. The equipment

MECHANICAL DESIGN
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provided exceptional gunlaying
usually only the first salvo could
tronic control. The recoil shook
and, while technicians scrambled

accuracy. However,
be fired under elecelectron tubes loose

about pushing them
M-3

WIRING AND SOLDERING are important steps in production.
Conventional soldering operations like the one shown are still
important

back into their sockets, optical fire control equipment
had to be relied upon-often this was rendered hopelessly inadequate by fog or darkness.
In another type of radar equipment designed for use
on destroyers, chassis were mounted in removable
drawers for ease of servicing. Ashore, the equipment
performed well but when subjected to the intense vibration caused by marine turbines it often developed
accordion pleats in the cabinet that jammed drawers
shut and rendered servicing all but impossible

recent problems

Modern equipment such as that used in high-speed
aircraft and rocket-powered guided missiles places even
more exacting requirements upon the equipment designer's art. For example, much airborne gear must pass
vibration tests at 500 cps and higher. This has required
development of new means for vibration isolation.
High sound levels have also been found injurious to
electron tubes and other components and acoustic
techniques are becoming important in airborne equipment design.
Stockpiling weapons such as missiles has brought up
the problem of hermetic sealing to avoid corrosion and
insure that the weapon will deliver 100 -percent performance when taken from the shelf.
Other problems involve subminiaturization to cram
essential electronic gear into ever -smaller equipment
spaces, heat dissipation to permit operation under high
ambient temperatures and space -heating and deicing
schemes where low ambients are expected. There is, also,
explosion proofing of equipment required to function
in explosive atmospheres, waterproofing, splash proofing
and drip proofing, resistance to salt spray, high humidity
and fungus growth, and pressurization for operation at
extremely high altitudes.
The mechanical engineer has been, for some time, a

DESIGNING THE CABINET entails planning housings for both
stationary and mobile equipment. Cabinet shown is undergoing
test on a vibration table

full-fledged member of the electronic design team. He
may be a full-time worker in a research and develop-

ment group along with electronic engineers and possibly physicists, chemists and mathematicians, or he
may be assigned to a department where his specialized
knowledge is available to several project engineers.

designer's role
In some organizations, mechanical engineers may be
grouped in a separate department that functions as a
clearing house for the mechanical problems of all design
task forces. In others the mechanical engineer may be
summoned in a consulting capacity, or the project engineer may be required to guide his electronic engineers
in solving mechanical problems.
However the mechanical engineer may be represented, mechanical design plays a vital part in the
design of electronic equipment. The following eight
articles represent a compendium of recent design trends,
production processes and manufacturing techniques
aimed primarily at giving the electronic engineer the
mechanical information he needs to articulate his particular problems and either solve them independently
or intelligently seek the aid of a mechanical design
specialist. It is also aimed at providing the trained
mechanical engineer new to the field of electronic
equipment design an insight into the particular problems, techniques and processes he will encounter while
working with electronic equipment.
The editor thanks the Hammarlund Manufacturing
Co., Westinghouse Electric Co., General Electric Co.,
Sperry Gyroscope Co., Grant's Pulley and Hardware
Co., International Business Machines Co., Signal Corps
Engineering Laboratories, Naval Electronics Laboratory
and many other friends in industry and government
whose advice, comments and criticism were most helpful in the planning and preparation of this report.
October, 1954
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2-Close-tolerance dimensions are given decimally,, while
wider tolerance dimensions are given fractionally
FIG.

Designing

Fig. 1-Military equipment chassis, illustrating use of removable top
and side skirts and plug-in subchassis

the

Chassis...
By JOHN LESSER*
Vice President and General Manager
Photo Chemical Products of California, Inc.
Santa Monica, California

Properly designed chassis increase reliability, facilitate maintenance, reduce cost and
enhance appearance of electronic equipment. Common chassis materials are discussed as well as techniques for fabricating
and finishing sheet metal

used in manufacturing chassis include
both metals and plastics. The metals may be
ferrous or nonferrous. Plastics include acrylic and
phenolic plastics, fiber board and laminates.
Selection of material is based on the service requirement of the equipment. Important factors are:
weight, tensile strength, electrical properties, resistance
to corrosion, magnetic properties and cost.
Table I indicates weight per square foot in various
gages for various metals. Carbon steel is commonly
used because of low cost, good tensile strength and
economy of fabrication. It has the disadvantage of poor
resistance to corrosion and must have a protective
coating of paint or plating.
MATERIALS

size and shape

The chassis designer must keep in mind the following: electrical interference between components, disFormerly Production Manager, Multi -Metal Wire Cloth Co.,

Inc., New York, New York.
ELECTRONICS
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tribution of weight throughout the chassis, wiring distance between terminals of components and overall
With the current
dimensions of the equipment.
emphasis on miniaturization, the designer must place
his components as closely together as possible. To
facilitate wiring and assembly, chassis can be designed
with removable top decks or removable side skirts
as shown in Fig. 1.

Chassis can be made sectionally of subchassis that
can be wired and assembled on separate production
lines. These subchassis can be inspected and tested
rapidly. There has been an increasing trend to plug-ill
chassis and subassemblies, particularly in military equipment, since they greatly facilitate servicing and repair.
For the manufacturer who has limited production
runs there are available stock blank chassis from many
sheet metal fabricators.

laying out the work
In conventional mechanical drafting tolerance occupies an important place. To maintain interchangabilitv
M-5

FIG.

3-Sheet-metal shearing.

Operations shown are conventional shearing (left), front shearing (center) and use of circle shears (right)

of parts, close tolerance must be observed. Such tolerance, however, increases the cost of fabrication. Critical dimensions are usually indicated decimally with
plus or minus 0.005 -in, tolerance. Dimensions of overall size and locations of holes to an edge are usually
located fractionally with a tolerance of plus or minus
% 4 in.
Since it takes more labor to fabricate sheet metal to
close decimal tolerances, they should be used only
where the relative location of holes and bends is critical.
Unless a chassis is to be enclosed in a tight-fitting case,
the overall dimensions should be expressed fractionally.
In a group of holes dimensions between mounting
holes should be expressed decimally, but the whole
group or cluster can be located fractionally from the
edge of the chassis. See Fig. 2.
Where quantity justifies tooling costs, it is advantageous to use cluster dies which pierce the critically
dimensioned holes at one time, insuring correct loca-

tion.
Mounting holes can be dimensioned fractionally,
however, if the holes are slotted or made slightly larger
than clearance to accommodate the greater tolerance.
The chassis designer must specify the radius of bends
in the part. If the radius is too small, the bend will
fracture. Although most drawings of chassis are third angle projections, it is sometimes convenient to draw
a development of a sheet -metal part. A hole dimensioned past a bend will be located incorrectly on a
development if allowance for the stretching or shrinking
of material at the bend is not considered. The allowance for a 90 -deg bend can be determined from the
M-6

relationship L = (1/2) (R
T) where L = length,
R = inside radius and T = thickness.
Many engineers find it convenient to use a blank
chassis of the required overall dimensions and move
their components about on the top, checker fashion,
until they find the optimum location. To make a
marking surface on the top of the chassis, template
blueing can be applied or, if the chassis is aluminum,
the surface can be satin etched or sandblasted.

cutting sheet metal
The first step in chassis manufacture is cutting the
blank. Unless the blank is accurately cut, the location of
all the subsequent operations will be incorrect. In conventional shearing practice, Fig. 3 (left), the blank is
shoved against a gage behind the blade and held
secured until the blade cuts the piece. For greater
accuracy the blank should be front sheared or held
against a gage in front of the blade and trimmed to the
correct size. See Fig. 3 (center). For shearing rectangular pieces or for straight line shearing, this type of
machine is used, but for cutting radii or circles a circle
shear or a nibbler must be used, Fig. 3 (right). In
large quantities, dies like that shown in Fig. 4 (top)
are made which blank out the entire shape in one blow.

making holes in sheet metal
Although some drilling is necessary in most chassis
construction, chassis are pierced where practical using
punch and die sets. Generally, any round hole which
has a diameter less than the thickness of the metal
October, 1954
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used should be drilled instead of punched. Punches
should be kept sharpened to minimize burrs on the
underside of the hole. Special piercing dies are made
which will knock out specially shaped holes in one
blow instead of chewing them out with a series of
blows. Figure 4 (center) illustrates one such die.
Machinery is available to blank, pierce and form
chassis, delivering a complete unit on each blow of
the press. However, in production runs that are not
of sufficient quantity to amortize high cost of such
dies, it is necessary to use other machinery.
Movable punch and die sets can be used to great
advantage. The bed of the die is either slotted for
bolting down small piercing dies (Fig. 4, bottom) or
the dies are held in place magnetically.
Turret presses utilize a turret which holds a number
of die sets and can be rotated quickly to the correct
size. The hole is located in the blank either by placing
the blank against a gage (Fig. 5, left) or piercing
through a template clamped to the piece.
Another type of turret press utilizes a master template
fastened to the bed of the press. A moving carriage
firmly holds the blank and is registered to the template
with a pantograph section as shown in Fig. 5, right.
Kick presses and small power presses are used in limited
quantity production runs; see Fig. 6.

bending sheet metal
Piercing, cutting, blanking and notching should be
completed before bending or forming. Bending is
done on a brake. These range from manually operated devices such as fingerbrakes to powered brakes
shown in Fig. 7. These are known as press brakes.
Press brakes range in length from 3 to 12 ft and more.
Sequence of bending is important. If the wrong bend
is put in too soon, it is impossible to finish bending the
chassis. A Dutch bend illustrated in Fig. 8A can be
used at the edge of sheet metal to strengthen the edge
when working with light gages. Corner construction
of chassis varies with the service requirement of the
equipment. Various corner configurations are shown
in Fig. 8.

fastening methods
Joints.assembled with bolts and screws can be readily
disassembled and reassembled. Thus, they are widely
used as mechanical fasteners. The use of nuts can
frequently be eliminated. Methods include threading
holes previously pierced in the chassis. When the
gage of metal is too thin to provide enough land for
threads, the hole can be extruded to add extra thickness
for the threads. See Fig. 9A. Self -tapping screws,
Fig. 9B, are used to great advantage since they cut their
own thread on initial insertion. A chassis can be
lanced at its edge as in Fig. 9C to provide holding
surface for sheet metal screws for fastening the chassis
ELECTRON ICS
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FIG. 4-Special punch and die sets (top, center) permit knocking out
chassis with a single blow. Setup at right (bottom) is made with
movable punches and dies bolted to die bed

in a cabinet or for holding on a bottom plate.
Special screw fasteners are available for many applications. The locking types fall into four general
groups: wedge, spring seating, spring stopnut and interference stopnut. The wedge type (Fig. l0A) is locked
by wedging one part against the other.
Spring seating fasteners, Fig. 10B, are free running
because the locking action does not occur until seating
begins. The locking is due to a lever or spring action
M-7
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FIG.

5-Punching chassis with turret

press, left.

Model at right uses pantograph and template

within the periphery of the nut or bolt head. Locking
action of the spring stopnut shown in Fig. 10C is also
due to a spring clamping action. These fasteners differ
from previous types in that the clamping action is continuous.
The interference stopnut employs a plastic or fiber
collar to provide the locking action. See Fig. 10D.
These collars are not threaded and when placed on the
bolt are elastically deformed. Thus they tend to
return to their original shape, squeezing against the
threads and holding the nut in place. Quick -release
fasteners, illustrated in Fig. 10E, are used for doors,
panels and covers where intermittent closing and opening is required and a positive lock is necessary.

rivets
Riveting is a popular method for permanently fastening parts together. It is inexpensive and produces a
sound joint without locking devices. Riveted joints
are of two general types: lap joints and butt joints.
Lap joined plates overlap while butt joined plate ends
abutt each other and one or more cover plates or
straps are employed. Both types of joint can be
single riveted, double riveted, etc. depending on
whether one row, two rows, etc. of rivets are used.
Figure 11A illustrates several rivet types. Rivets are
usually placed on lines parallel to the edge of the
sheets. Lines which pass through the center of the
rivet are gage lines. The distance from the edge of the
plate to the first gage line is the edge distance. The
distance between the centers of two adjacent rivets on
the same gage line is the pitch of the rivet. Improperly
riveted joints fail because of shearing of the rivet, tearing
of sheet or coverplate, tearing or shearing between rivet
hole and edge of sheet and crushing of the rivet or
sheet at the edge of the hole.

Other failures may occur, such as popping of the
head and head pulling through the sheet. These can
be controlled by correct proportioning of the joint
and by proper driving of the rivets. Correct proportioning of the joint involves factors of rivet size, material and spacing as well as hole size and edge distance.
methods

Where head protrusion is not desirable, countersunk-head rivets are used and driven in such a manner
that the top of the head is flush with the surface.
The top sheet must be dimpled or countersunk to the
correct head dimensions during fabrication either in
a press or by machine countersinking.
Rivets are driven by placing the driving tool against
the head and a bucking bar against the shank end of
the rivet. The driving tool is a rivet set attached to a
pneumatic hammer or struck by hand. Riveting machines are also available which feed rivets by a raceway.
Rivets can be also set with a squeeze action.
When using solid rivets of small diameter in thin
sheets, the bearing area is so small that buckling of
sheet may occur. To increase the bearing area without
appreciably increasing rivet weight, tubular rivets are
often employed. Use of tubular rivets also minimizes
damage to the sheet. Two types of tubular rivets are
available: the sleeve type and the solid head and a
hollow shank rivet. See Fig. 11B.
Many standard fasteners require access to both sides
of the assembly. Several types of blind rivets have
been developed for special applications.

welding
Welding is the joining of two or more pieces of
metal by application of heat and sometimes of pressure.
The welding processes include: gas welding, arc weld -
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FIG.

6-Kick

presses and small

power presses are useful for small production runs

ing, resistance welding, brazing, induction welding,
forge welding, flow welding and thermit welding.

Gas welding produces coalescence by heating with a
gas flame with or without the application of pressure
and with or without use of filler material. Gas welding covers many processes employing different fuel
gases. They generally require oxygen to support combustion. Within certain limns the flame temperature
increases with the oxygen in the mixture. A widely
used fuel gas is acetylene. Oxyacetylene welding is
used on the whole range of commercial ferrous and
nonferrous metals and alloys.
An oxyhydrogen flame supplies a source of heat for
low-temperature operations such as welding low-melting -point metals, brazing and braze-welding. The
oxyhydrogen flame finds extensive use in welding aluminum and its alloys, particularly in the thinner gages.

materials for welding
Welding rods vary greatly in composition. For the
thin gages of metal used in chassis construction, filler
material is not always necessary. Thin materials, particularly aluminum, are often joined by flanging the
sheet and melting this flange into the joint as filler.
A flux is usually used to combine with products of
the welding operation which would interfere with the
operation. The oxides of most alloyed metals generally have higher melting points than the metals
themselves and remain as solids when the base metal
is in the fluid state. Appropriate fluxes form a fusible
slag with the oxides which tends to flow away from the
weld area. The slag also forms a coating to protect the
molten metal from oxidation. Fluxes are cleaning agents
but should never replace proper cleaning of the base
metal. Excess flux should be removed.
In arc welding coalescence is produced by heating
ELECTRON ICS
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with an electric arc. Its advantages are ease of edge
preparation, fast welding speed and the elimination of
flux. It also provides a concentration of heat which
prevents excessive expansion and reduces distortion.
Metal-arc welding is done with flux -coated electrodes
using direct current and reverse polarity (work negative). In gas -shielded tungsten -arc welding coalescence
is produced by an arc between a tungsten electrode and
work, shielded by an inert -gas envelope. This method
has its greatest application when aluminum is the base
material. It is capable of making clean, sound welds
without use of corrosive fluxes. An inert gas such as
argon shields the arc and the molten metal from the
air, preventing oxides from forming. Such welding
uses an h -f alternating current superimposed on 60 cycle welding current. The low -intensity arc produced
by the h-f current provides a path easily followed by
the main welding curent, which makes the arc easier to
start and maintain. Filler material is used.

other welding methods
Resistance welding is a process in which a current is
conducted through the parts to be joined. Heat is
generated at the junction due to resistance. When this
heat is combined with pressure applied by associated
equipment, fusion is produced. Figure 12 illustrates
operation of resistance welding equipment.
Spot welding and seam welding are resistance welding
processes. Seam welding is spot welding with spots
spaced so closely that they overlap to produce a continuous joint or seam. Timing is important in the spotwelding process. Pressure must be applied, maintained
during the period of curent flow and the cooling period
afterward.
A spot weld must first resist shear stress. The
strength of a joint depends not only on the strength
M-9

FIG.

7-Power brakes accomplish

heavy bending operations on sheet

metal

of the spot but also on the number and position of
the spots. Because of partial short circuiting of welding current by a previous spot, it is necessary to maintain a minimum weld spacing (pitch) of the spots.
Minimum edge spacing is also important to prevent
bulging and forcing out of the metal between the spot
and the edge. Each spot weld tends to expand the
sheet, so that correct weld sequence should be observed
to prevent warping. The weld size recommended is
three times the thickness of the thinnest outer piece,
plus 0.06 inch. The specific sizes vary for each metal.
Penetration of the weld metal into the outer sheets
of a joint is important. Weld penetration of less than
twenty percent into one or both sheets will result in
low weld strength. If the weld penetrates more than
eighty percent, cracked welds can result.
The shape of the electrodes is also important. The
contour of the tip depends upon the thickness of
metal being welded, welding process and surface appearance desired. Materials of high thermal and electrical
conductivity such as aluminum require higher welding
current than steel. Aluminum and its alloys can be
spot-welded satisfactorily only if the surface of the
material is cleaned to remove the oxide coating. These
oxides offer high resistance and prevent good welding.
They can best be removed with alkaline cleaners.
Since these chemicals also attack the aluminum and
may produce a film with as much electrical resistance
as the oxide film, they must be neutralized and washed
from the aluminum.

brazing
In brazing coalescence is produced by heating to
temperatures above 800 F and using a filler of nonferrous metal having a melting point below that of the
base metals. The filler metal is distributed by capillary

8-Dutch bend (A) strengthens edge of light -gage metal. Other
drawings illustrate various corner configurations
FIG.

action. In making joints, the following factors should
be considered: design of the joint, cleaning and preparation, fluxes, jigging, filler material and heating.
The strength of the joint can be controlled by the
length of the lap. A reasonable length of lap is three
times the thickness of the metal being joined. Maintaining a clearance of 0.001 to 0.003 in. is important
to insure even flowing of the filler material. In aluminum the filler is aluminum alloy. The oxide coating of aluminum requires a flux which will melt below
the brazing temperature and prepare the surfaces so
that the filler material will flow. Parts may be spot
welded before brazing to hold them in place. Parts
to be brazed can be heated in a furnace, by gas torch
or by induction heating.

metal finishing
Coatings are required either for protection from
corrosion or enhancing of appearance.
Steel cannot ordinarily be used in its primary condition because it has little resistance to corrosion. Prior
to finishing, dirt, grease, oils used in fabrication and
surface scales and oxides must be removed.
Oils and greases can be removed with solvents.
Washing by hand or wiping with a cloth or brush
soaked with solvent is inefficient because the operator
often spreads the impurity instead of removing it.
Immersion in a tank of solvent is not effective because
the oils and greases float on the surface and lifting the
part out redeposits the contamination.
An effective method of degreasing is use of chlorinated solvents such as trichlorethylene and perchlorethylene. These are heated until they vaporize. Since
these vapors are heavy as compared to air, they tend to
stay in the container. The part to be degreased is
suspended in the vapor for about thirty seconds. The
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FIG.

9-Holes extruded

threaded (A), self tapping screws utilized (B) or the chassis lanced at its edge (C)
in sheet metal can

be

o

Y
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vapor condenses on the piece and streams off, washing

the greases away.
If the final finish is to be an electroplate, no other
surface treatment may be required. However, if paint
is to be used, further chemical treatment of the surface
will increase adhesion qualities of the material. One
type of coating is Bonderizing. This coating is composed of zinc phosphates and has a strong affinity for
paint. It also protects the surface against corrosion.
Iron oxides (rust) have an alkaline reaction with moisture. These alkalies react with paint to form soaps
which prevent adhesion between the steel surface and
the paint. The phosphate coating prevents oxidation.
Phosphate coatings are produced by several manufacturers.
Excessive scale and rust can be removed from steel
by pickling in acids or by sandblasting.

finishing aluminum
Aluminum must also be cleansed of impurities on
Vapor degreasing is an efficient method of
removing oils and greases. Aluminum has high corrosion resistance as compared to steel. The natural
oxide film protects the material but offers poor adhesion
to paint. Proprietary solutions are available which not
only chemically remove this film but also leave a
phosphate deposit which aids adhesion.
Certain oxide films are deliberately added to the
surface of aluminum either for additional corrosion
resistance, increasing adhesion qualities or both. One
process specifies immersion of material in a hot solution of 2 -percent sodium carbonate and 0.1 -percent
potassium dichromate, with a subsequent bath of
5 -percent potassium dichromate, and offers an excellent base for paint.
Another process produces an insoluble phosphate
its surface.

ELECTRON ICS
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FIG. 10-Special fasteners are widely used in commercial equipment
such as television sets and home radios. The several varieties illustrated include: wedge type (A), spring seating fasteners (B), spring
stopnuts (C), interference stopnut (D) and quick release fasteners (E)
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o
11-Rivet types; from left to right (A) shows round, flat, brazier
and countersunk heads. Tubular rivets (B) include solid head with
hollow shank and tubular type
FIG.

coating which is corrosion resistant and a good base for
paint. Another offers a coating which can be used as
a final finish or is a good base for paint. Another provides excellent corrosion resistance and is electrically
conductive. It offers protection without interfering
with electrical grounding of components.
Phosphatizing is an economical chemical treatment
for aluminum. It consists of immersion of the part in
a 5-10 percent solution of phosphoric acid. It is a
good preparation of the surface for paint.
Electrolytic oxide finishes of aluminum (anodizing)
are important because they offer a hard, inert, durable
protective film. Anodic films, however, have high
dielectric strength and interfere with electrical grounding. Anodizing takes its name from the fact that the
aluminum is made the anode instead of the cathode as
in electroplating. An electrolyte capable of yielding
oxygen is used.
When current is passed, an initial oxide film forms
on the aluminum surface and progressive oxidation
takes place beneath this film. Hence, the film formed
last is next to the metal and the oldest part of the film
is on the surface. This outer part of the film is less
dense and is softer than at the metal interface, since it
has been subjected to the most severe solvent action.
The aluminum oxide film produced is minutely porous.
Thus current is able to pass through the electrolyte in
the pores to the metal without too much resistance and
heavy oxide films can be built up.
After formation, the film is treated with boiling water,
which closes the pores and destroys the absorptive
characteristics of the coating. This is known as sealing.
Chromic acid and sulphuric acid are commonly used in
anodizing processes, although other acids can be used.
The chromic acid method produces an absorptive
film which can subsequently be colored by dipping in
dye baths. Assembled parts can be anodized without
the corrosion resistance being effected by acids that
may be trapped in the joints. The film also offers a
good base for paint.
Sulphuric acid anodizing is an economical process.
It is not ordinarily used in an assembled or spot-welded
part where acid may be trapped under a lap or joint.
Such retention of acid would cause deterioration of the
aluminum.

electroplating
The deposit of metal on the surface of another metal
by electrolytic process is called electroplating. Steel
can readily be electroplated after degreasing and cleaning. Where corrosion resistance must be provided but
electrical conductivity maintained for grounding of
components or soldering, zinc or cadimum plating are
common methods. Plating may oxidize on prolonged
FIG.

12-Chassis work with resistance welding equipment

exposure to the atmosphere. To protect the plating
from oxidation and increase the adhesion quality, a
subsequent dip in a chromate solution is recommended.
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13-Three chassis with nomenclature imprinted

by silk-screen

Steel surfaces can be made more electrically conductive
by plating with copper or the noble metals, silver, gold,
etc. The material should be copper-plated prior to
the latter platings.
Chromium plating is used when a hard abrasion
resisting surface is required. It is also used as a decorative finish. The high polished appearance of chromium
is based on buffing the surface underneath the chromium plating. Aluminum can be electroplated after
the part has been zinc coated. This process is an immersion type coating. The material is chemically
cleaned and dipped into a solution of caustic soda and
zinc oxide. This coating provides excellent adhesion
for subsequent electroplatings. Both copper and brass
plating on aluminum are used for applications requiring
joining with soft solder. Aluminum in its natural state
does not solder easily because of its natural oxide film
and high thermal conductivity. Aluminum can be
plated with chromium, nickel, cadimum, silver, to provide specific decorative or corrosion resistant finishes.

paint, varnish and enamel
Paint is a general term covering lacquers, varnishes
and enamels. Lacquer is usually a cellulose nitrate or
acetate base that can be pigmented if desired. In its
clear state, it is used as a protective film over plated
surfaces to prevent tarnishing. These films are economical to apply, because they air-dry and become hard
without baking. Lacquers are water resistant but will
not withstand salt water. They may also become
brittle and discolor upon exposure to sunlight.
Varnishes can be formulated to provide special protection such as moisture, mildew or fungus resistance
and are used for this purpose in electronic equipment.
Enamels, sometimes called synthetic because the
resins are manufactured rather than natural, are proELECTRONICS
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duced in a variety of textures and appearances.
Wrinkle enamels have a crinky appearance which has
the chief advantage of covering minor surface imperfections in the base metal such as scratches and nicks.
They are also widely used as a finish for sand castings
because they cover the porous surface and have great
hiding quality.
Hammer finishes have the appearance of hand-hammered metal. They are pigmented in a variety of
colors, including the metallic.
Paints are classified by the degree of gloss desired.
This can range from lusterless to a high gloss approaching mirror quality. Lusterless finishes tend to show
fingermarking. Semigloss materials are desirable since
the high -gloss paints can cause eye fatigue to the operator. Paints can be applied by brush, dipping and
sprayed. Spray painting is acceptable because the
resulting surface is even and smooth without brush
marks.
In dipping, the paint drains off the piece and sometimes leaves an unsightly buildup at the lower edges.
Spray painting must be done in a booth suitably
ventilated and with an exhaust that will draw the
excess sprayed material away from the work. Spraying is accomplished by a spray gun with a cup containing paint thinned to spraying consistency.

graphic processes
Electronic equipment must be labeled to instruct
the operator in the use of controls, identification of the
power requirements, identification of the manufacturer and for labeling the components. Marking must
be legible and permanent. It must be easily read and
understood; lettering should not be too small.
Engraving is a technique in which the characters are
cut into the base material and filled with paint to
M-13
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B&S

Thickness
(in.)

Carbon

USS

Steel

Aluminum

Brass

Stainless
Steel

Copper

26

25

0.018-0.020

0.80

0.28

0.89

0.82

0.93

24

22

0.023-0.025

1.0

0.35

1.12

1.05

1.18

22

21

0.028-0.029

1.25

0.40

21

20

0.032-0.033

1.38

0.45

20

19

0.036

1.5

0.51

18

16

0.047-0.050

2.0

16

14

0.060-0.064

14

12

13
11

Gages

1

.26

1.3

1.32

1

.4

1.4

1.48

1.58

1.57

1.67

0.72

2.24

2.1

2.36

2.5

0.90

2.83

2.62

2.97

0.078-0.080

3.13

1.14

3.56

3.28

3.75

11

0.090

3.75

1.28

4.0

3.9

4.21

8

0.125

5.1

1.81

5.66

5.25

5.96

B&S (Brown & Sharp), aluminum, brass and copper

-Screen printing on hammer -finish background.
increase the contrast.
Etching is a good method of producing production
quantities of nameplates. They are manufactured by
imprinting the required design in reverse on aluminum
or brass using a lithographic process. The printing ink
is resistant to the etching solution. The etchant eats
away the surface of the material not covered by the ink.
The material is removed from the etching solution and
neutralized. The nameplates are then sprayed with
paint of the desired color and baked. The tops of the
plates are then scraped down to the printing ink.
Since the etched areas are depressed, they retain the
sprayed finish, resulting in a plate that has raised characters with a painted background. Entire front panels
can be etched. All fabrication must be done after
etching because the etchant would undercut holes
pierced into the material. Small nameplates are etched
in sheets containing many plates and sheared to size.
The use of rubber stamps is common for marking of
nomenclature on chassis or parts. The inks used must
usually be covered with lacquer or varnish.
FIG.

14

stenciling
Stenciling requires a mask, cut with the required
characters and held against the work while paint is

USS (U.S.

1

standard), carbon steel and stainless steel

applied either with a brush or by spraying. The marking can then be protected with an overcoat.
Silk-screen process printing is an efficient method of
applying nomenclature to electronic equipment. A
film positive with the desired nomenclature is placed
against a bichromate gelatin film with a vinyl backing
and an exposure to light made.
The bichromate emulsion becomes solid and insoluble when exposed to light. The areas of the film not
affected by light are soluble and the emulsion is washed
away. The bichromate gelatin film is then adhered to a
tightly stretched silk or mesh stencil and the vinyl
backing removed. By placing this stencil on the surface of the part to be printed, pressing paint of the
desired color through the openings of the silk will give
an imprint of the desired nomenclature.
Figure 13 depicts chassis which have been imprinted
using the screen printing method. Screen printing
inks and paints are formulated of synthetic baking
enamels which when correctly cured offer excellent
adhesion to metals and resistance to abrasion and
corrosion.
The printing on the panels illustrated has been overprinted with clear fungus resistant varnish to give
additional protection. Screen printing is also used
extensively in marking front panels.
There is also technique of screen printing on wrinkled
enamels in which the printed character is inlaid and
embedded into the background and gives the appearance of engraving. Figure 14 shows screen printing on
a hammer-finish background and illustrates how design
can be introduced to enhance appearance.
Much of the material and some of the illustrations
for this article were prepared by the engineering staff of
Multi -Metal Wire Cloth Co., New York.
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1-Ten special grooves are machined in tuning -pin support, using Stellite skiving tool and 10 -in, power -feed lathe
FIG.

Making
Small

Parts
By K. B. CLARKE
and J. W. COURAGE
Western Electric Co.
New York, New York

. .

Brackets, mounts, insulators, meter cases and

other small parts of metal and plastic must be
rugged, economical and have close dimensional tolerance. Fabricating processes include
machining, casting, brazing and welding

IS ONE of the primary machining operations
used in parts manufacture. It offers the advantages
of single -point tooling for maximum metal removal
and good finish accuracy, with production speed equal
to the fastest processing equipment. Turning equipment includes the basic engine lathe and automatic
lathes such as turret lathes and automatic screw machines, also tracers or shape turners that use templates.

TURNING
I

lathes
The lathe removes material by rotating the work
against a cutting tool. Parts are held between centers,
attached to a face plate, supported in a jaw chuck or
held in a draw -in chuck or collet. The machine is
adapted to cylindrical work but may also be used for
other purposes. Plain surfaces can be obtained, or
workpieces centered, drilled, bored or reamed. The
lathe can also be used for cutting threads, turning
tapers and milling or grinding operations. In mass
production, lathework is done on turret lathes and
automatics.
ELECTRONICS
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Use of the lathe as a production machine is illustrated by the manufacture of a tuning-pin support. It
was necessary to machine 10 angular radial convolutions
in oxygen -free, high -conductivity copper rod to tolerances of ±0.001 on a 0.248 -in. diameter. Production
requirements were too high to justify machining the
grooves individually on a lathe and too low to justify
the cost of providing automatic equipment.
As shown in Fig. 1, a skiving tool of modified design
with a special tool holder did the job. The skiving tool
cutting member was made from nonferrous alloy and the
work put on a 10 -in. power -feed lathe. The large end of
the part was held in a collet and the small end supported
with a revolving center in the tail stock. This center
was used to eliminate any possibility of the center spinning out due to friction and tool pressure. The skiving
tool was clamped, adjusted in the holder and mounted
on the front cross slide. The tool was power fed tangentially across the top of the part to machine the
grooves. No trouble was encountered in holding specified dimensions. Tool life was about 24 hours between
M-15
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sharpenings. An operation that may be considered the
inverse of turning, milling is the process of cutting
metal by feeding it into a rotating cutter whose edges are
successively brought against the work.

milling machines
A milling machine consists of a power -driven spindle
or arbor to which the cutter is attached. The part is
cut by moving the table toward the tool by hand or
power until the tool has bitten into the work a specified
distance.
Milling machines are made so that the table will
raise or lower, move right or left, in or out or swivel at
an angle. The cutter may be mounted so that it is
horizontal or vertical to the table or any angle. With
indexing attachments, straight or helical cuts may be
made on cylindrical pieces. Standard cutters are made
in widths to 8 in. and in all shapes and styles.
Milling machines may be classified as plain, universal,
FIG. 2-Ganged carbide -tipped cutters mill 32 cooling -fin slots in
hand and vertical. Plain milling machines have the
magnetron shell. Sixteen slots are cut at a time. Tolerance is
cutter revolving about a horizontal axis and the table on width +0.002, -0.002 and ±0.005 for depth and location
traveling past the cutter at right angles to its axis.
A hand miller is one type of plain milling machine. simultaneously
on one side of each part using carbide A universal milling machine has a table moving in a tipped cutters
arranged in a gang and mounted on a
swivel carriage which allows it to travel past the cutter single-spindle arbor. When
this operation is completed
at different angles with its axis. Vertical milling ma- the parts are turned 180
deg, located in an alternate
chines have the cutter revolving about a vertical axis. position in the fixture and
the slotting is completed.
An operation indicative of the adaptability of the The tolerance of the
width of the grooves is +0.002,
milling machine is the milling of 32 cooling -fin slots -0.002 and ± 0.005 for
the depth and location.
in a copper electron -tube shell as shown in Fig. 2. A
horizontal -type milling machine is used. The machine automatics
is equipped with a fixture designed to hold two parts
Automatic screw machines are essentially turret lathes
located at the specified angle. Sixteen slots are cut
designed to use only bar stock. They produce parts
automatically and without constant attention. Screw
Table
Presses for Forming Small Parts
machines are usually provided with an automatic feed.
Type of
They are classified according to the type of turret used
Press
Size
Operation
or the number of spindles on each machine. Multi Inclinable
4-90 tons Blanking, bending, stampspindle machines, however, are spoken of as multi ing, forming and assemspindle automatics.
bling light gage sheet
Some single-spindle automatics use a cross slide for
metal
carrying
tools both front and rear and have a turret
End -wheel
Small to
Blanking, forming, notch mounted in a vertical position on a slide with a longi50 tons
gap
ing, piercing and cutting
long, narrow strips
tudinal movement. The two disk cams controlling the
Double Small
Blanking, cutting and pierccross slide are driven by the front drive shaft. Mounted
crank
ing large pieces of sheet
on this same shaft are three disk-shaped carriers, which
overhanging
metal
have dogs to engage various trip levers that control the
Straight -side 10-400
Blanking and stamping for
machine operation. One carrier controls the indexing
high-speed
tons
high production rates
of the turret, the center one, the collet and feeding of
Dieing
Small
Progressive die operations
the stock and the remaining one, the rotation and speed
machine
on small parts
of the spindle. Different tools are mounted around the
Oscillating
Small
Blanking and cutting light
turret in line with the spindle. Operations such as
die
gage material
turning, drilling, boring and threading can be done on
Multislide
Small
Combined operationsblanking, forming and
these machines. The kind of bar stock used-round,
bending light gage metal
square, hexagonal or special shape-is fixed by the cross
DoubleSmall,
Blanking and drawing apsection desired in the end product.
action
medium
plications requiring two
Swiss automatic screw machines are often used in
or large
related operations
precision turning of small parts. The single -point tools

I-
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FIG. 3-Multispindle automatic machine drills, reams, chamfers,
faces and taps 750 telephone -dial frames per hour. A 12 -position
die is used. Tolerance on center hole is +0.003 in., -0.000

used are placed radially around the carbide -lined guide
bushing through which the stock is advanced. Most
diameter turning is done by two horizontal tool slides
while the three other slides are used principally for
operations such as knurling, chamfering, cutting off and
recessing. Diameters can be held to tolerances of 0.0002.
Multispindle automatics are fully automatic and are
made with two, four, five, six or eight spindles. All
spindles operate simultaneously and one piece is completed each time the tools are withdrawn and the
spindles indexed. Attachments can be added that increase the range of cutting conditions or make possible
special operations that otherwise could not be performed. Frequently, multispindle setups eliminate secondary operations with considerable savings in direct
labor and overhead. Production materials in all shapes
and up to 71 inches in diameter can be worked.
Almost any machine operation is available. Both
solid and self -opening dies and taps may be applied.
Taper turning, combined taper turning and boring or
recessing attachments are applied to the end tool slide.
A spindle -stopping mechanism can be arranged for such
operations as milling, slotting and cross drilling. The
multispindle automatic in Fig. 3 drills, reams, chamfers,
faces and taps 750 telephone-dial frames per hour. It
uses a 12 -position die and drills the center hole to a
tolerance of +0.003 in., -0.000.

broaches
Broaching is the removing of metal by an elongated
tool having a number of successive teeth of increasing
size which cut in a fixed path. A part is completed in
one stroke of the machine, the last teeth on the cutting
tool conforming to the desired shape of the finished
surface. In most machines the broach is moved past
ELECTRON ICS
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4-Rectangular opening in magnetron shell is broached in
two operations. Grooves running the length of the broach fit into
keys and guides on fixtures to insure concentricity
FIG.

the work, but effective results are also obtained if the
tool is stationary and the work is moved. A broach
consists of a work -holding fixture, tool, drive mechanism
and a supporting frame.
Broaching machines are of horizontal or vertical
design. Vertical machines are adapted for surface
broaching although both pull and push internal broaching machines are made. Horizontal machines pull the
broach and are often used on internal broaching in
small and medium sized work. However, they too have
many surface broaching applications. Broaching machines have been adopted for mass manufacturing
because of their exceptionally high rate of production.
An application of broaching is seen in Fig. 4. The
parts are cored forgings of vacuum -tube shell inserts
and waveguide parts made of oxygen -free, high -conductivity copper and to fairly close tolerances. The
forgings are machined such that the excessive stock is
removed to insure pure oxygen-free, high conductivity
material.
The shell insert blank is first turned in an automatic
turret lathe by chucking in the rectangular opening
using specially designed centralizing jaws mounted on
an air chuck. Turned diameters and the rectangular
hole are concentric within 0.004 of center.
The rectangular opening in the shell insert is
broached in two operations. The narrow width is first
machined to size using a guided broach. Grooves located on the narrow side and running the length of the
broach fit onto keys and guides mounted centrally in
the work -holding fixture and thus maintain concentricity regardless of previous hole location. Broach shift
is prevented and any existing eccentricity between the
rectangular hole and turned diameters corrected.
The long axis of the hole is then broached to size
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5-Compression molding eight telephone handsets at a time.
Preformed shapes of thermosetting plastic are fed directly to heated
metal mold
FIG.

by rotating the work -holding fixture 90 deg and using
a guided broach as in the previous operation.

metal forming
Cold -forming processes are used in making end -use
products because of their economy in producing the
desired shape. For most cold -forming operations a
press is used. Although some presses are better adapted
for certain types of work than others, most of the
forming, punching and shearing operations can be performed on any press if the proper dies and punches
are used. A list of presses commonly used in making
small parts in the electronics industry is given in Table I.
Other cold -forming processes of importance include
bending, extruding, deep drawing and spinning.
Bending is a plastic deformation as performed on a
brake, in contrast to forming which is a process making
one or more bends about a linear axis by making the
metal conform to a die shape. The inner radius of
curvature in forming is generally specified. The machine
commonly used in bending operations is called a press
brake. It is suited for long bending or forming operations not adapted to regular presses.
Extruding is causing metal to flow through a shaped
opening in a die to impart that shape to the metal.
Extrusion can be worked by impact or continuous
pressure. Both methods are commonly limited to nonferrous parts. In impact extrusion the pressures required
and consequent tool duty are severe compared to stamping and deep drawing. However, this method offers
unique possibilities in the manufacture of cups, shells
or tubular shaped parts. Common applications include
cams, cases, tubular parts with straight or tapered walls,
capacitors and shielding cans.
Spinning is the operation of shaping thin metal by
pressing it against a form while it is rotating. The
nature of the process limits it to a symmetrical article
of circular cross section. This work is done on a speed
lathe similar to the ordinary wood lathe except that in
place of the usual tail stock it is provided with some

6-Joining magnetron cathode structures by high -frequency
induction brazing. Bell jars maintain controlled atmosphere 90
percent nitrogen and 10 percent hydrogen to prevent oxidation
FIG.

means of holding the work against the form. The forms
are usually turned from hard wood and are attached to
the face plate of the lathe although smooth steel chucks
are recommended for production jobs.
Parts are formed by blunt hand tools which press the
metal against the form. The cross slide has a hand or
compounded -tool rest in front and some means for supporting a trimming cutter or forming tool in the rear.

casting
Resin-bonded shell molding is a sand -casting technique which uses, in place of the clay to bond the sand
as in conventional practice, a plastic resin. This provides a strengthened bond which permits the mold to
be made as a thin shell. After the plastic binder is
cured, two mating halves of the mold are clipped together and placed in a pouring flask backed up with
sand or steel shot for support. As the metal solidifies,
the mold and the casting are drawn from the flask and
the shell stripped off. Special venting is not required
as the gases readily escape through the shell mold. Production tolerances of 0.002 to 0.004 in. per in. are
readily obtainable and large castings have been made
with less than 0.0015 in. per in. deviation. Metals cast
include brass, bronze, aluminum, iron and steel.
Plaster -mold casting uses plaster as a casting investment. It has recently been accepted as a production
casting method. Compared with sand molds, it has a
higher molding cost but close tolerance, fine detail and
good surface finish make it economically practical for
short and medium production runs. The molds are
destroyed by removal of the castings.
Patterns are made of free-machining brass and are
held to close tolerance. They are assembled on bottom
plates of standard-size flasks and before receiving the
plaster are sprayed with a parting compound. The
plaster is poured over the patterns with vibration used
to insure filling the cavities. The plaster sets quickly
and is removed from the flask by a vacuum head. Moisture is removed by baking. Plaster molds are used for
October, 1954
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-- Plastics

Table II

Used in Parts Fabrication
Applications

Properties

Wire -spring relays, jack mountings,
plug shells, handset

High resistance, dimensional stability,
low cost

Material
Phenol -formaldehyde

insulators,
handles

Insulators, spool heads

High resistance, dimensional stability,
low cost

Cast polyester

Terminal strips, cable terminal blocks,
encasements

Good aging, adherence

Reinforced glass fiber

Wiring supports

High resistance, mechanical strength
toughness

Resin solution (phenolic

varnish)

insulation,

capacitor coverings

High resistance, flexibility, toughness
and abrasion resistance

Cellulose acetate

Coil interleaving, coil wrappers, relay
and jack bushings

High resistance, film strength, close
dimensional tolerances

Cellulose acetate butyrate

Combined -set housings, number
plates

Impact strength, light weight, good
surface finish

Polystyrene

Crossbar frame dust covers

Transparency, low cost

Polyethylene

Cable sheathing

High resistance, flexibility, chemical
inertness, light weight, ductility

Polymethyl
methacrylate

Wire -spring relay dust coves

Transparency, mechanical
good aging properties

Polyamide

Message register gears, combined set
dial cam and pawl

Toughness, abrasion resistance, high
resistance

Polyethylene

Aluminum -foil capacitor dielectric

Film strength, dielectric strength, mois

Polyvinyl chloride acetate

Loading -coil

cases, wire

strength,

ture resistance

terephthalate
Polytrifluorochloroethylene

Deposited -carbon resistor sleeves

Nonflammable, heat resistant, almost
transparent

Polytetrafluoroethylene

Relay armature stops

Nonsticking, wear resistant

nonferrous alloys having casting temperatures up to
2,100 F. While plaster has proved an excellent mold
material for yellow brass, certain bronzes, aluminum
and magnesium may also be used.
Permanent mold casting utilizes molds machined
from cast iron or tool steel but in some cases ceramic
or refractory material is used. The mold must withstand
high temperatures. Because of high cost, permanent
molding should be used only for large-run production
of small and medium nonferrous castings.
Castings produced by gravity in permanent molds are
free from sand and have good finish and surface detail
with tolerances of 0.0025 to 0.010 inches.

other casting techniques
Investment casting is used when dimensional control
is important, such as in making waveguide components.
It uses patterns of beeswax, frozen mercury and polystyrene plastic. Molds are made with an investment
of silica and clay. As it is not necessary to open the
ELECTRON ICS

-

mold to remove the pattern or to use cores, the process
is used to cast complicated shapes. Variations of this
basic process include the lost-wax process and frozenmercury casting. In the former, a wax object is covered
with a plaster investment. When the plaster hardens,
the mold is heated to melt the wax while further drying
and hardening the plaster. The remaining cavity is
then filled with molten metal. Upon cooling, the
plaster investment is chipped away leaving the desired
casting. Thermoplastic polystyrene resin is sometimes
used in place of wax.
A casting process using frozen mercury has been
developed for production of precision castings. A metal
mold or die is made of the part to be cast. When
assembled and ready for pouring, it is partially immersed
in a cold bath and filled with acetone which acts as a
lubricant. Then mercury is poured into the mold, displacing the acetone. Freezing takes place in a liquid
bath held at around -76 F in about 10 minutes. Patterns are removed from the mold and invested in a
M-19
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7-Seam welding. This resistance-welding process can provide
liquid -tight joint

FIG.
a

mosetting types. Thermoplastics are heat softening.
After heating, forming and cooling they can be remelted
and molded again. The thermosetting plastics are heathardening and, once having been heated under pressure,
the synthetic polymerizes and will not become plastic.
upon reheating.
Thermosetting plastics include: phenolics, ureas,
melamines and polyesters. Thermoplastics include:
acetates, butyrates, ethyls, vinyls, acrylics, polystyrenes,
nylons, polyethylenes and nitrates. Plastics are further
subdivided according to the processes by which parts
are produced: molding, laminating or casting. The
molding methods include compression, transfer, injection, extrusion or jet molding.

production processes
cold ceramic slurry by repeated clippings until a shell
about * inch thick is built up. Mercury is melted and
removed from the shell at room temperature and after
a short drying period, the shell is fired at a high temperature resulting in a hard permeable form. The shell
is then placed in a flask, surrounded by sand, preheated
and filled with metal.
In die casting, molten metal is formed under pressure
in a metallic mold. Pressures vary from 80 to 40,000
psi and are maintained until solidification is complete.
Die-casting machines consist of a press and an injection
mechanism and are designed for speed so the cycle of
operations resulting in a casting can be as brief as possible. The die halves are bolted to opposing platens of
the press in perfect register and other moving parts are
integrated with the press such that they operate automatically in proper sequence as the press opens and
closes. Die casting is done by both the hot-chamber and
cold-chamber methods. In the former, a melting pot is
part of the machine and the machine injection cylinder
is immersed in the molten metal at all times. The
process is normally confined to relatively small parts.
The advantages of die casting include rapid production,
good finish, close tolerances and minimum machining.
The high production rates result in low-cost parts providing the rate is sufficient to offset a high initial tooling
cost. Die casting as a production process is limited to
zinc, aluminum, copper and magnesium -base alloys.

plastics
Characteristics of plastics, such as ease and speed of
forming into desired shapes in large quantities, moisture
resistance and electrical resistivity have led to their
increasing use in the electronics industry replacing materials such as wood, metal, ceramics and natural fibers.
One company is currently using polyethylene at the
rate of 6 million lbs per year, replacing lead as cable
sheath with considerable cost savings. Tables II and
III give applications for plastics and their more important properties.
Plastics can be divided into thermoplastic and ther-

Compression molding uses powder or preformed
shapes fed directly into a heated metallic mold where
under heat, (250-400 F) and pressure (100 to 20,000
psi) it becomes plastic and fills the mold. The mold
remains closed until the piece is cured and hardens into
its final shape. Compression molding is largely used for
thermosetting materials. The telephone handset in
Fig. 5 is made by this method.
Transfer molding is used for thermosetting materials
and makes use of a pressure chamber, separate from the
mold cavity, in which the compound is plasticized by
high -frequency current and pressure prior to being injected into the heated, closed mold cavity where it is
cured and hardened. Transfer molding was developed
for intricate-insert and slender-core parts not easily
molded by compression.
Injection molding is used for molding thermoplastics
and uses chilled dies to solidify liquid plastic material.
Powdered material is fed into heating cylinders where
it becomes molten. A plunger forces it through a nozzle
under pressure (10,000 to 30,000 psi) into mold cavities. The chilled mold after a short cooling period
hardens the material into final shape. No curing time
is required.
Jet molding is an adaptation of injection molding for
thermosetting materials. The plastic is forced by ram
or screw through a heated jet where it is softened before
entering the closed die. The method is particularly
applicable to good flowing materials with long flow
periods.
Extrusion molding is used to produce continuous
rods, tubes, strips of almost any cross section from
thermoplastic material. Granulated material is fed by
hopper into a heating cylinder through which it is
forced by a screw into a shaping die. Continuous
lengths are usually produced by this method at a rate of
500 to 1,000 ft per hour, the hot material cooling and
hardening on takeoff belts. Die requirements are relatively inexpensive and equipment is much simpler than
for other methods of forming plastics. Generally, thermoplastic materials are extruded.
October,
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Casting is often used when the number of parts
desired is not sufficient to justify making die equipment.
It is usually used with phenolic resins in lead molds.
The molds are hand-filled with the prepared resin in a
liquid state and baked until the material reaches the
required hardness. Casting is recommended for preparing short rods, tubes and various shapes to be used
in later machining operations. Machined surfaces have
a dull white appearance which may be removed by
tumbling with wood blocks and abrasive particles or
by buffing. Cast products include terminal strips, instrument cases, and terminal blocks.
Laminated plastics consist of sheets of paper, fabric,
asbestos, wood or similar material impregnated or coated
with resin and combined under heat and pressure.
These materials are hard, strong, impact resisting and
unaffected by heat and water and have desirable properties for numerous electrical applications. They may
consist of a few sheets or over a hundred depending on
the thickness and properties desired. Although most
laminated stock is in sheet form, rods, tubes and special
shapes are available. The material has good machining
characteristics which permit its fabrication into many
types of small parts.
In manufacture the resinoid material, usually thermosetting, is dissolved by a solvent to convert it into a
liquid varnish. Reels of paper or fabric are then passed
through a bath for impregnation. This is a continuous
operation and as the sheet leaves the resinoid bath, it
goes through a dryer which evaporates the solvent
leaving a fairly stiff sheet impregnated with plastic.

welding and brazing
Welding includes pressure, nonpressure and brazing
processes. In pressure welding both pieces of metal are
forged together while in a plastic state; actual melting
may or may not occur. In nonpressure welding the
metal is fused or melted together. In brazing, a filler
metal of lower melting point is used to join the parts;
no forging action is present nor do the parts melt.
Brazing, resistance welding, arc welding and gas welding are of primary importance to the electronics industry in the manufacture of small parts.
Brazing is similar to soldering but in brazing parts
are joined by copper, zinc or silver alloys having melting
points below that of the parent metal but above 800 F.
The filler metal is introduced in a liquid state between
the surfaces of the joint by capillary attraction. Temperatures range from 1,100 to 1,983 F. Four types of
filler are commonly used: copper, copper alloys, silver
alloys and aluminum alloys.
The melting point of copper, 1,982 F, limits its application to ferrous metals and other high -melting -point
alloys including high-speed steel and tungsten carbide.
Copper is frequently used in furnace brazing at 2,000 to
2,100 F with a protective atmosphere. Joints in steel
parts brazed with copper have high strengths resulting
ELECTRON ICS
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FIG. 8-Miniature welding machine used in making miniature tubes.
Wire tabs 0.006 X 0.002 in. are welded to 0.25 -in. diameter

_cathodes

from copper penetration and grain flow. Copper alloys
for brazing are brass and bronze alloys having melting
points ranging up to 1,980 F.
Silver-alloy brazing employs melting temperatures
from 1,165 to 1,550 F. Pure silver is seldom used
because alloys of silver such as silver and brass have a
lower melting temperature and better melting and
flowing characteristics. The silver brazing alloys are intended for use where higher physical strengths are
required than are obtainable with soft solder or brazing
spelter. Silver -brazed joints may be subjected to temperatures up to 425 F without appreciable loss in
strength or to temperatures up to 200 F below their
melting points if used only for sealing.
Aluminum alloys have melting temperatures ranging
from 1,025 to 1,785 F and are used for brazing aluminum. The filler metal is usually applied in the form of
wire or sheet -metal washer. The brazing temperature
is above the recrystallization temperature so that cold worked alloys are annealed.
There are four methods used in heating the metal
to complete a joint: dipping in a bath of filler metal
or flux, furnace brazing, torch brazing and electric brazing-resistance, induction or arc. The magnetrons in
Fig. 6 are having their cathode structures brazed by the
high -frequency induction technique.
The joint must first be cleaned of all oil, dirt or oxide
and the pieces properly fitted together with appropriate
clearance for the filler metal. Mechanical or chemical
cleaning may be necessary in addition to the use of
flux. Borax, either alone or in combination with other
salts, is commonly used as flux and is applied as a thin
paste. Borax and boric acid mixtures are suitable above
1,400 F. Commercial fluxes are available for use with
lower flow point alloys for brazing stainless steels and
for aluminum bronze.
The filler metal is frequently prepared in rings, washers, rods or other special shapes to fit the joint being
brazed. Joints may be of the lap, butt, sleeve or scarf
type or of various shapes obtained by curling, upsetting
or seaming. Brazing is important in vacuum-tube appliM-21
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Plastics
Dielectric

Izod
Impact
(psi
(ft -lb
1,000) X1,000) ,1,000) per in.)
Tens
Str

Material

X

Flex
Str
(psi

Compr
Str
(psi

Str
(volts

Therm
Expan
Resist.

Arc
Resist.
(sec)

per

(ohm-

mil)

cm X 101

Water
Absorp.
(percent)

Coeff

(X 10-'
per
deg C)

Phenol-formaldehye

7

14

20

0.3

350

12

5

0.2

4

Urea -formaldehyde

9

12

30

0.3

350

13

125

1.9

3

Melamine -formaldehyde

7

14

40

0.3

350

13

145

Cast phenol -formaldehyde

7

14

15

0.3

375

11

225

6

13

20

125

19

15

450
400

14

12

0.3
0.5

0.4
0.4

7

Cast polyester

14

115

0.1

6

Polyvinyl chloride

8

14

10

Polyvinyl butyral

6

10

10

0.8

400

14

Polyvinylidene chloride

5

16

2

350

15

70
-

-

14

600
425

0.4

8

0.5
0.5

16

Polyvinyl chloride -acetate

Cellulose acetate

6

12

25

2

275

12

180

Cellulose acetate butyrate

5

7

15

3

325

11

-

Ethyl cellulose

5

8

15

5

425

13

Polystyrene

7

9

15

0.3

Polyethylene

2

2

600
450

Polymethyl methacrylate

475

15

400

13

Cast epoxy

0.4

7

15

15

Polyamide

10

12

15

Polyethylene terephthalate

20

-

-

Polytrifluorochloroethylene

6

8

50

4

Polytetrafluoroethylene

2

2

2

4

cations, manufacturing magnetrons and for special uses
where high ductility and malleability are required.
Resistance welding is a production process adapted
to joining light -gage metal that can be lapped. Spot
welding is a form of resistance welding. It is the welding
of two or more sheets of metal held between metal electrodes, applying pressure and then passing high current
between the electrodes and through the work. The
current is on just long enough to melt the metal under
the electrodes so that the pressure of the electrodes will
forge the metal together. The current is high, the
voltage is low and there is no danger of shock from
the welding current. In an average job the current is
on only about 2/10 second and the pressure is about
500 lbs. The electrodes must be in firm contact with
the work before the current comes on and the current
must go off before the electrodes leave the work to avoid
dangerous arcing.
Spot welds are really forge-welds, so usually there
will be marks left by the electrodes that exert the forgM-22

1

16

-

5

9

0.1

7

2

15

0

19

4

13

2

14

175

1.3

15

18

100

0.4

7

14

135

0

17

0.4

9

1.5

10

19

140
-

400

18

360

0

6

475

16

700

0

10

-

2

ing pressure-at least on one side. Spot welds in steel
up to 0.078 in. can be made relatively free of marks
on one side if a flat electrode is used on that side. To
make a markless spot weld requires that the material
be welded without heating the surface opposite the
weld. Markless spot welding can be made with special
equipment for which capacitor discharge power is required. This welder makes a spot weld so quickly that
only the surface of the metal right in the weld reaches
welding temperature.
Seam welding is used in making liquid -tight joints.
The work is put between two large but thin copper
rolls and the seam is passed between these roll edges.
As the seam rolls through, this current is turned on and
off rapidly making a series of overlapping spots. For
a tight seam in 0.031 -in. material, the electronic timer
would keep the current going at 3 cycles on and 2 cycles
off making ten welds per inch at the rate of 72 in. of
seam per minute. A seam -welding operation is illustrated in Fig. 7.
October, 1954

-

ELECTRONICS

Cathode-ray storage tube for large digital computer requires magnetic shielding to exclude stray fields. Shield is fabricated from magnetic alloy by sheet -metal development

Shielding
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a metallic barrier to attenuate or decrease
radio-frequency energy (either electric or magnetic
fields) passing through it. Shields are either electrostatic
or electromagnetic. The electrostatic shield is used primarily against interference or fields of the electric type,
such as those produced by a charged capacitor.
Electrostatic shields are normally of high -conductivity
material such as aluminum, brass or copper (Table I) .
The thickness of the material to be used may be determined from an equation giving the energy absorbed by
ASHIELD is

the material'
Loss = 3.348 (fp,o

)1rs

(1)

Where S is thickness of material in mils, µ,. is relative
permeability, a,. is conductivity relative to copper and f
is frequency in mc.
Another method of expressing the penetration loss is
to define the thickness which reduces the voltage at the
shield barrier to 37 percent of its original value
d

= 1,980 (R/gf)'/2

'Electrostatic and electromagnetic shielding
2

Potting, embedding and encapsulating

ELECTRONICS

-

(2)

Fabrication of electrostatic and electromagnetic shielding for optimum electrical performance and potting, embedding and encapsulating techniques required to guard against moisture, fungus or accidental short circuits are discussed

Where R is the resistivity in ohms per cubic centiis the permeability
meter, f is the frequency in cps,
and d is the skin depth in inches.
Therefore
penetration loss in db

-

8.686

R

1/º

(3)

Thus calculation of the thickness of material for a
given loss is greatly simplified.
There is also associated with the metallic material
used, a reflection loss
reflection loss in db = (f/R)'"2

(4)

The combination of these losses (Eq. 3 and 4) is the
total loss for a given field offered by the solid sheet of
metal.
electrostatic shielding
In most cases of shielding against electric fields, however, the mechanical engineer must consider other
factors such as rigidity of the chassis for the purpose of

meeting shock and vibration specifications. ConseM-23
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quently, a sufficient thickness of aluminum or other
nonmagnetic material is usually provided which precludes the field energy's radiating from the equipment.
Very often a mesh material must be used between
chassis to permit the flow of air for cooling. So long
as the flange mounting the screen does not permit the
leakage of energy, the screen material will offer almost
the same loss as a solid sheet. Normally a No. 20 mesh
copper, aluminum or bronze screen will suffice for suppressing frequencies above 150 kc.
Rigidity requirements of the chassis usually dictate
use cif metal thick enough for adequate shieldingexcept in the case of small subchassis. However, it is
possible that if the unit does not have continuous metal to -metal contact at all seams and joints, serious leakage
can result. Fastening screws spaced a maximum of two
inches apart on centers will provide a good contact.
The mating surfaces must be clean and free of paint
and any other insulating material.

metal gaskets

FIG. 1-Wire-mesh gasket around top of cabinet is compressed
when lid is closed and forms radiation -proof electrostatic shield

magnetic materials are employed for shielding against
magnetic fields.

Many times, metal -to-metal contact of surfaces is
insufficient to contain the fields generated within an magnetic shielding
equipment. Here metal gaskets or spring fingers find
Magnetic fields are generally produced by transformers
wide use. Beryllium copper fingers are utilized primarily and coils. Nonmagnetic materials find little utilization
on flat rectangular surfaces for sealing doors or small in shielding against such low-frequency fields, since the
chassis such as radar receivers or i -f strips.
reflection and penetration losses are low at low freConductive metal gaskets find use in almost all sealing quencies. In designing against magnetic fields the inducapplications whether the assembly is a sheet -metal cab- tion or near field is the energy source to be shielded
inet, heavy casting or waveguide flange. One good type against even though external fields may be present due
of gasket has as a base material a knitted wire mesh that to other equipment radiation.
can be made from any metal or alloy that can be drawn
The parameters useful in defining depth of peneinto wire. Being metal, the mesh is conductive; being tration and relative electric thickness of materials'
knitted, it is flexible and resilient. A monel gasket is are Q = conductivity, µ = permeability, = 2nf = anespecially resilient and corrosion resistant. Where shield- gular frequency of the field, d = thickness of shield,
ing and sealing both are required, metal gaskets are P = relative electric thickness, do= depth of penetracombined with neoprene or a similar material.
tion and ß = 1/do
Figures 1 and 2 illustrate how use is made of the
P = dß = d (wµo/2)r/2
(4)
resiliency of a metal gasket. Figure 3 shows its applicaThe
depth
of
penetration
as
defined
is
the
previously
tion on a flange joint. The joints may be roughly
machined with the gasket supplying the necessary com- distance, from the surface of the shield, at which the
plete surface-to-surface contact. In this type of applica- field is attenuated to 37 percent of its surface value.
tion the gasket should be higher than the depth of the Shields where d/do = p < < 1 are called electrically
flange groove to insure good contact and should be thin shields. Shields where p >> 1 are electrically thick.
located inside the bolt hole when possible to prevent The delineation between an electrically thin and electrically thick shield occurs at the critical frequency
leakage through the holes.
Figure 4 shows a compression curve as height fi,. At this point d = do or p =1
relative to nominal height versus applied pressure in psi
fa 1
(5)
rrµod2
for a gasket of flattened 0.0045 -in. monel wire. Figure 5
shows the shielding effectiveness of the monel metal
Quantity p may be calculated for any frequency? It
gasket in decibels versus applied pressure. Frequency is essential however in all cases to know the effective
is 30 mc.
permeability and conductivity at the frequency of inA new application is being tried in which knitted terest. At present, an attempt is being made to develop
mesh provides flexibility under vibration, air flow for a standard technique for frequency and attenuation
cooling and at the same time shielding against an evaluation of ferromagnetic materials.
intense electric field.
In general, the problem of shielding against internally
Problems in magnetic shielding occur primarily in the generated magnetic fields by transformers and coils relow -frequency range -60 cps to 30 mc. Usually ferro - quires either shielding the source or shielding the cornCo
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FIG. 1-Wire-mesh gasket around top of cabinet is compressed
when lid is closed and forms radiation -proof electrostatic shield

ponent or chassis which can be most affected or both.
In the case of calliode-ray tubes, mesh shielding protection against power-line frequencies must be effected
to preclude modulation of the beam current by the
fields produced by transformers. Much effort has gone
into the fabrication of such shields. A typical example
is shown in the photograph.
In some cases multiple shields are required to extend
the shielding into a higher frequency range such as
30 mc. Here laminates of mumetal and copper are used
with excellent results.

materials for shielding
Electromagnetic shielding materials depend for their
shielding action upon their high magnetic permeability
and low remanence. The alloys used are based on the
elements iron, nickel and cobalt. Iron alone does not
give a high enough permeability in many cases but alloys
of iron, nickel and cobalt with proper heat treatment
yield permeabilities as high as 100,000. The basic
phenomenon which is controlled by alloying and heat
treatment is the aligning of the magnetic domains. The
energy necessary for this alignment process is so great
that dimensional changes in the metal are caused by the
magnetizing forces. This dimensional change is termed
magnetostriction.
Metallurgical variables which control the tensile
strength of a material also control the permeability.
These metallurgical variables are grain size and orientation, alloying elements and impurities. Grain size controls the ease of magnetization in the same manner as

it controls yield and tensile strengths. The larger the
grain size the less the hardness and the greater the
permeability. Grain orientation is important because
crystallographically magnetism is anisotropic in nature.
Silicon serves another purpose inasmuch as iron alloys
containing more than 3i- percent silicon do not exhibit
the allotropic transformation which causes recrystallization to occur in some iron alloys during cooling. Thus
the large grains formed at high temperatures are maintained. Just as a larger grain size means a lower yield
point in tensile testing so also does a larger grain size
mean that less energy is required for magnetization. For
maximum permeability, the rolling direction must be
kept nearly parallel to the direction of the magnetic
field. Increased efficiency may be had by making duplicate or triplicate shields of thin material and orienting
each shield so that the magnetic field in all three axis
is absorbed.
Another important alloying element used with iron is
nickel. The characteristic of nonnickel alloys that gives
them such high permeability is the difference of the
directions of the magnetostriction of nickel and iron.
Iron has a positive magnetostriction; nickel a negative one. Thus by proper alloying, less magnetostriction
occurs with concomitantly less energy necessary for
maximum permeability. Important iron -nickel alloys are
around 50 percent nickel and 80 percent nickel. Minor
amounts of other alloying elements are added to commercial alloys.
The addition of silicon in iron, followed by proper
cold reduction and annealing, causes an alignment of the
< 100 > or family of 100 planes parallel to the rolling
direction. This crystallographic direction is also the
direction of easy magnetization for body centered cubic
crystals. Thus a minimum of energy is needed to align
the domains.

manufacturing processes
Shielding devices are made largely by sheet -metal techniques with little or no machining. There are, however,
instances where machining is necessary. Machining of
magnetic-shield materials employs techniques similar to
those developed for nickel2 and monel3. Lubrication
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There are two different types of heat treatment given
to both iron -silicon and iron-nickel alloys: for formability and for permeability. One thing common to both
alloys and heat treatments is that all parts must be
thoroughly degreased prior to heat treatment. Not only
is this necessary because of the carbon present but also
because of the sulfur which could cause severe grain boundary attack in the iron -nickel alloys. Also, heat
treatments must be carried out in a reducing atmosphere-usually hydrogen. The recommended temperature for formability annealing both silicon and nickel
alloys is 1,400 to 1,600 F.
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3-Sealing a flange joint against radiation. For best results
metal gaskets should be located inboard of bolt holes
FIG.

during machining but must be removed
prior to heating so as not to allow free sulfur to embrittle the nickel alloys.
The materials can be stamped and formed into simple
shapes but not without a great deal of caution. Generous
curves should be allowed during forming. Each manufacturer has his own tooling and equipment problem
and must shape the material accordingly. A successful
way of producing c-r tube shields of both silicon and
nickel alloys is sheet-metal development. Normally the
shield is made of three parts, front ring, cone and yoke
shield. The conical piece is developed from sheet material. Normal practice is to blank out a semicircular sheet.
The curved sides are serrated by V notches the roots of
which have a generous radii. Lands between these
notches are later bent to form the flange over which the
front ring and the yoke shield are slid. The developed
cone is spot welded together. The spot welding schedules are similar to those for steel. When making the
shield of grain-oriented silicon -iron, the rolling direction
and the direction of the magnetic field must be nearly
parallel for maximum permeabilities. A magnetic shield
for a color tv tube is pictured. This form is developed
by winding a thin ribbon of magnetic material.
is necessary

The heat treatment for magnetic permeability is performed after all fabrication operations. Any forming,
bending or sandblasting after the magnetic annealing
will necessitate a reanneal. If the parts are to be in contact with each other in the heat-treating furnace they
should be powdered with dried calcined alumina, 400
mesh or finer, to prevent sticking. The normal safety
precautions for working in a reducing (hydrogen)
atmosphere must be observed.
Iron -silicon alloys fall into two groups, the oriented
and nonoriented material. The former material is annealed at 1,350 to 1,400 F since higher temperatures
result in breakdown of the preferred orientation. The
preferred orientation and enlarged grain size already
exist in the material by virtue of a mill anneal after cold
rolling. The nonoriented material is usually annealed
at 1,850 F. The usual holding time is two to four hours.
The annealing of the iron -nickel alloys to develop
their full permeability properties must be closely controlled. They must be annealed in a sealed retort in the
presence of dried electrolytic hydrogen (dew point,
-60 F at 2,000 F for times of saturation plus two-four
hours) . The cooling rate must not exceed 100 F per hour
to 1,100 F; below that temperature the cooling rate is
not important. The parts must be loaded with care to
prevent distortion since any cold adjustment of the distortion after annealing will immediately impair the
desired magnetic properties.
In many instances simultaneous electrostatic and

Table

I

- Electrostatic
Nonmagnetic Metals for
Shielding
Relative

Minimum Thickness

Metal

Conductivity

(mils)

Aluminum

0.61

13

Brass

0.25

20

Copper

1.00

10

Zinc

0.29

18.5
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electromagnetic shielding is desired. A common installation is a trilayer construction with the electromagnetic
material as the top and bottom surfaces.
The proper material to use is a function of the protection needed. An efficient material is the 80 percent
nickel-iron type alloys. There are instances, however,
where even ingot iron will give adequate protection from
magnetic fields. Should nickel become scarce, many
shielding devices using alloys of high nickel content,
especially those in commercial equipment such as color

20

40
50
30
PRESSURE IN PSI
.

may be used for encapsulating,
embedding or potting. Encapsulating involves coating the part by dipping or brushing. Embedding means
creating a self-supporting structure of the part and its
resin jacket, while potting entails placing the part in a
shield can or other enclosure.
Bituminous compounds are used to obtain high efficiency from power transformers and chokes by providing good heat transfer from the windings.
Bituminous compounds for potting have low stain and
a high softening point-265-275 F. The compounds
should also have low viscosity at a convenient pouring
temperature-about 425 F.
One of the first compounds for potting components
such as audio transformers and tuned circuits was beeswax. The part was wrapped in kraft paper to prevent
shorting to the case and molten beeswax poured in.
Microcrystalline waxes produced in petroleum refining
have been found an economical and adequate substitute
for beeswax and are more widely used today. Micro crystalline wax can be poured at 133 F.

thermosetting resins
Polyester resins are unsaturated alkyds combined
with a reactive monomer such as styrene or diallyl
phthalate. They can be solidified by use of an organic
ELECTRONICS

-
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80

FIG. 5-Shielding properties of metal gaskets are improved by compression

tv might substitute a trilayer construction of grain oriented silicon -iron.
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Potting, Embedding and Encapsulating,
SEALING MATERIALS

60

,.

peroxide catalyst with or without heat. When the catalyst
is added the reaction proceeds slowly at room temperature but after a period called the tank or pot life solidification or gelation occurs. The process then continues
more rapidly and with the evolution of heat until the
plastic is fully cured. During curing the resin shrinks
7-10 percent. Ordinarily polyester resins are cured at
225-250 F to reduce cure time. Production cycles vary
with the type of resin, proportion of catalyst and temperature but cycles for potting and embedding electronic components can be in the order of minutes.
Epoxy type polymers solidify upon addition of a curing agent and, in most cases, application of heat. Pot
life of 4 to 6 hours is not uncommon. The curing temperature varies widely but some epoxies can be cured by
temperatures of about 150 F in a few hours. Some curing
agents used with epoxy resins are toxic and the precautions suggested by the manufacturer should be followed.
Shrinkage can be as low as 2 percent before gelation and
2 percent after. Shrinkage of both epoxy and polyester
resins can be reduced by adding filler material such as
glass fibers, asbestos, silica or alumina.

techniques
Embedments are made by pouring the resin into removable shells. Mold materials and release agents often
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Table II-Mechanical and Electrical Properties of Typical Sealing Compounds
Microcrystalline
Wax

Bituminous
Compound

Polyester

Epoxy

Resin

Resin

Specific Gravity

1.45-1.55

1.22

1.19

Hardness
(Barcol impressor)

15-22

45-50

36

Tensile Strength
(psi)

7,000-8,000

8,000

Compressive Strength

21,000-23,000

18,400

0.17

0.36

(psi)

Notched Izod Impact
Strength (ft -lb /in.)
Heat Distortion
Point (264 psi)

135

F

(melts)

245-300

F

190

189

F

F

(softens)

Linear Coefficient of
Thermal Expansion
per deg C

7.2-9 X 10-s

6.7 X 10-s

Dielectric Strength
(v/mil; Ye -in. thickness)

480

400-500

Dielectric Constant
at

1

kc

at 10 me

2.3

2.66

3.15

3.8

2.3

2.57

3.03

3.8

0.0006

0.0035

0.011

0.0023

0.0004

0.0010

0.054

0.019

125

240

3.3 X 108

8.7 X 10"

Loss Factor

at

1

kc

at 10 me
Arc Resistance
(seconds)
D -C

Volume Resistivity

(ohm -cm)

must be selected with care. Both metal and plastic molds
are used-plastics used include Teflon and polyethylene.
Release agents used include carnauba wax, cellulose
acetate and silicone greases. However, some resins may
react with certain release agents or the use of some
agents may create problems if the embedment is subsequently to be painted. The advice of the manufacturer of the resin should be sought.
When parts are encapsulated, curing is sometimes
done in ovens or under banks of infrared lamps. In pouring embedments or in potting it is important that no
air bubbles be trapped. This can be avoided by careful
pouring which includes tilting the mold. In some cases
a centrifuge may be employed. Some mechanical and
electrical properties of representative sealing compounds
from each of the four groups discussed are given in
Table II.
steps in sealing
Steps to be followed in potting, encapsulating and
embedding may now be summarized.

(1) Select the proper compound and determine if a
filler is needed. Fillers and plasticizers may be used if
shrinkage is a factor. Fillers may also be used for coloring, varying the coefficient of expansion, improving high
frequency characteristics, changing viscosity and improving low-temperature operation.
(2) Where two or more ingredients are used, measure
carefully the portions. The ratio of hardener or catalyst
to resin is particularly important.
(3) Make sure that the coils, transformers or other
components are free from moisture by preheating them;
keep moisture from resin compounds.
(4) Do not use air -drying varnishes except for surface
impregnation. Use internal curing varnishes for impregnation only, not for hermetic sealing.
( 5 ) Check the adhesion of the resin to be used to
the metals of which the leads, bushings and shield cans
are made. Where leads are to be brought out of the
assembly, it is often best to use bare metal. Some resins
may react with copper or other metals and care also must
be exercised to prevent this type of corrosion.
October, 1954-ELECTRONICS
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Kinematic systems used in field of electronics range from antenna drive system of giant airborne radar equipment (left) to tiny computer elements (right) used in ground -position indicator

Moving

Parts...

Input and output systems of electronic

equipment almost invariably involve
moving parts. Mechanical design of such

By ELLIOTT GUTTMAN
W.

L.

Maxson Corp., New York, N.Y.

there are two modes of motion, rotation
and translation. The former of these is in much more
widespread use, possibly due to the comparative ease
in containing the motion. Included in the field of pure
rotary parts are pulleys, gears, bearings and universal
joints, while there are but a few cases of pure translational movement.
B1SICALLY

shafting and remote control
Probably the most commonly used component in the
field of moving parts is the shaft. It is used in practically all cases of rotation and in many instances
involving translation. Basically, there are two types of
shafting, rigid and flexible. The former of these is
used quite extensively, especially the round shaft, which
is a component so common that it is often taken for
granted. There are many shapes of shafts, but costs
ELECTRONICS

-
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systems is particularly important in radar,

computers and automatic control devices

(especially those of mating parts) dictate the use of
the round shaft. Fabrication is relatively simple since
stock is available in all standard sizes and simple turning can usually result in any desired shape. In using
solid round shafting, the basic design problems are
tolerances and materials. Tolerances are usually determined by the shaft supports or by the components
that mount on the shaft. All grades of shafting are
commercially available, even accurately ground stock,
so that final determination can be made on the function versus cost basis.

rigid shafting
Nonround shafts are being used more and more,
especially in cases where the elimination of keys, set
screws etc is desired. However, it should be pointed
out that this design is usually more costly unless
M-29
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1-Universal joint joining two shafts. Typical curve for input -out put shaft position (A)
and method of positioning shafts (B)

stamped parts are used extensively in mounting components on the shaft.
Of course, in the precision field there may be many
cases where a nonround shaft is the answer to the
design problem, especially where positioning is important.
Round shafting is also used for transmitting translational movement. Actually any solid link could work
equally as well, but designers have used the round rod
since round bearings are readily available and it is easy
to turn or drill mating parts. However, in cases where
stampings can be used and no turning of the shaft is
desired, a nonround shaft is used. Actually, in cases
where stamping is either not available or not desired,
keys on a round shaft solve both the support and rotational problems quite well.
Another variation is that of the hollow shaft, which
is designed to meet the same basic demands to which
the solid shaft is subject. It can be used in cases
where weight is of extreme importance or where the
space inside of the shaft is needed for a fluid, wiring
or even another shaft. This design, being used in
mechanisms where compactness is the key to the design,
necessitates care in insuring proper supports for each
shaft.

flexible shafting
In contrast to rigid shafting, flexible shafting is used
extensively for transmitting both rotational and translational movements. Flexible shafts can be used to
take up misalignment between shafts, to allow for
relative movement between parts, or to connect two
shafts without using gearing. In precision designs, care
must be taken since there is some inherent backlash in
using a flexible shaft for transmitting rotation. Most
manufacturers' catalogs are fairly complete and should
M-30
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2-Disk

and wheel friction drive mechanism

be consulted in reference
flexible shafting. For the
better to contain the shaft
the moving member and
general.

to the dos and don'ts of
best results, it is usually

within a sheath, protecting
giving greater support in

supports and bearings
When considering shafting, it follows that supports
and bearings are topics that are closely allied. Actually
there are many types of bearings whose use are dictated
by the precision versus the cost criterion. The simplest
support is a hole in the mating piece that is large
enough to contain the shaft. Of course precision is
poor, cost is little and the friction is high if the piece
be made from common materials.
The next refinement is to bore the hole accurately
and to keep closer tolerances on the shaft. This
approach results in a lapped hole and a finely polished
shaft that afford good precision, moderately high costs
and a moderate amount of friction.
Another approach is the use of a bearing material
that is usually either a soft, ductile material or a harder
October,
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material that is self-lubricating.
For cases where both precision and friction are the
important factors, there is the ball bearing with all
of its many extensions. Sizes of ball bearings are quite
varied and there are several different grades of precision
that are available.

small bearings
At this point it would be well to make mention of
the subminiature and inch bearings, a field that has
sprung up in recent years. There are commercially
available small, precise, radial ball bearings with o.d.'s
as small as 0.0100 in. and bores as small as 0.0197 in.
Pivot bearings are available with o.d.'s of 0.043 in. and
widths of 0.028 in.
Bearings of this type have helped immensely in the
field of instrumentation and should be used in the
precision field wherever possible. When using bearings with very small bores, it would be well to be
careful with the shaft design, since these shafts are
extremely delicate and can be damaged by common
handling.
Most small bearings have their outer races pressed
into the supporting pieces. However, this practice is
not too good when loads get high or when bearing
sizes get too large. For such cases, the designer should
rely on bearing supports or pillow blocks that are
marketed by the bearing manufacturers. These supports are especially designed to take the larger torques
prevalent between the outer races and the housings.
The designer, of course, can design his own housing
if the problem warrants it. However, he must be care-

Table

I

- Materials

Strength

ful not to rely on press fits when this torque gets too
high.
Another consideration in bearing design is that of
maintenance. To obtain satisfactory operation, the
bearing must be kept free from dirt and properly lubricated. Sealed and shielded bearings are available to
take care of this problem, but when an open bearing
is used, the design must contain provisions for keeping
the bearing clean and properly lubricated. The latter
problem is especially difficult if the bearing will be
operated at elevated temperatures.
A device that should be considered with shafting and
supports is the universal joint. In the use of this component, care must be taken in the design, since the
relative position of the input shaft with regard to the
output shaft is not fixed. See Fig. 1A.
This is an important consideration in the design of
a precision positioning device such as a servo gear train.
However, a universal joint is an excellent device for
transmitting rotation between two nonparallel shafts
and if position is desired, the designer should use two
joints, having them properly positioned with respect to
each other. See Fig. 1B.

belts, chains and friction drives
This category of components has a somewhat
limited use in the electronic equipment field, being
better suited for power equipment. There are, however, several instances where they have been quite
useful.

One particular case is that of controls such as
tuning dials, where the transmission of rotary motion
is desired, with no regard to slippage and where costs

Used;. in Fabricating Gears

Cast
Iron

Stainless
Steel

Heat
Treated
Steel

Brass

Aluminum

Nylon

Fair

Good

Good

Fair

Fair to

Fair

Good

Wear

Fair

Machinability

Good

Plastic

Fiber

Poor to

Poor to

Good

Good
Poor to
Fair

Fair

Good to
Excellent

Fair

Fair

Fair

Fair to
Good

Excellent

Good

Good

Poor to

Fair to

Good

Good

Fair to

Fair to

Good

Good

Weight

Heavy

Heavy

Heavy

Heavy

Light

Light

Light to
Heavy

Light

Dielectric
Strength

Poor

Poor

Poor

Poor

Poor

Good

Fair to
Excellent

Good to
Excellent

Resistance
to Heat

Good

Good

Good

Good

Good

Poor

Poor to

Fair to

Good

Good

Resilience

Poor

Poor to
Fair

Poor to
Good

Good

Good

Poor to
Good

`

Corrosion

Poor

Resistance
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shown in Fig. 2 is its ability to multiply two inputs
together with very simple controls. This feature is
often used for mechanical integrators, or simpler still,
a reversible, variable speed drive.

gears
Probably one of the most versatile items in the field
of moving parts is the gear. The primary purpose of
the gear train is to transmit power or position from one
shaft to another. This can be accomplished with a
change in speed, whether or not the shafts are parallel,
and without slippage between the driver and the driven
members. Gear trains can also combine inputs algebraically by using combinations of mating gears.
There is no limit to the number of materials that
can be used for gearing. The major requirements are
those of hardness and ability to absorb wear. Gear
trains are usually used to transmit relative position.
If the gear train is one designed primarily for positioning, the wear factor is usually small and material
consideration is based on material and fabrication costs
tempered by the design criteria.
For the transmission of power, the factor of tooth
strength becomes important since there is considerable
bearing of one gear upon the other with resulting wear
and local heating problems. Metals have been widely
used for gearing and for the most part have proved very
satisfactory. However, in recent years, plastic and other
nonmetallic gears have been used in increasing numbers. In many cases, the latter have proved as good,
if not better, than the metallic gears.

types
The simplest form of gearing
3-Types of gears used in electronic equipment: spur (A), worm
(B), bevel (C), helical (D) and spiral gears (E). Also shown is
planetary or epicyclic gear train
FIG.

should be kept low. If slippage is not desired, chains
and timing belts can be used; however, there is an
increase in costs due to more complex belting and
sprockets.
Belting is best used in transmitting power from the
prime mover, but this is done usually in cases where
more than 1 /5 horsepower is involved. In these cases
a V belt is usually used and again if slippage is not
desired, a timing belt or the like can be used.
Chain drives have not been used too extensively since
they are somewhat heavy and fairly costly. There are
cases however, where the interference of other components presents problems that the use of chains and
sprockets can easily solve.
The principle of friction drives has been used to a
greater extent. The majority of clutches use this principle to transmit power, since a drive of this type is
the easiest to engage and disengage. This article will
not attempt to start to mention the many possible
designs using a friction type clutch.
A characteristic of the disk and wheel friction drive

is

the spur gear, Fig.

3A. Because of its comparative ease of manufacture

and its versatility, it is the most widely used of all of
the forms of gearing. Spur gearing is used extensively
in small precision devices since the smallest gears are
now available in this form.
The form of gearing which is probably the second
most widely used is the worm gear and worm wheel
illustrated in Fig. 3B. The worm and worm wheel are
capable of large reductions in speed with but one
stage of gearing. This reduction is done between two
nonintersecting shafts that are perpendicular to each
other. This form of gearing has the feature of non reversibility since it is difficult and at times impossible
to drive the worm by turning the worm wheel. The
effectiveness of this feature depends on the design of
the lead angle of the worm gear.
Other forms of gearing include bevel gears, helical
gears, spiral gears, differential mechanisms, rack-andpinion gears and planetary or epicyclic gear trains. Bevel
gears, Fig. 3C are used for the transmission of rotation
between two intersecting shafts. They have the disadvantages of cantilever type shaft supports, noninterchangeability and difficulty in assembly and disassembly.
Helical gears portrayed in Fig. 3D are used to transmit
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4-Special gearing systems: differential gears (A), rack and pinion (B), intermittent gears (C) and Geneva mechanism (D)

heavier loads at higher speeds with quieter operation.
They are capable of transmitting rotation between two
parallel shafts. Their disadvantage lies in the transmission of axial thrusts to the gear shafts and inherently
high fabrication costs.
Spiral gears, Fig. 3E, allow for the transmission of
rotation between two nonintersecting, nonparallel
shafts. Planetary or epicyclic gear trains shown in
Fig. 3F are used for small or large speed changes
where the input and output shafts are in line and
where no fixed idler shaft is required.
Differential mechanisms, Fig. 4A, are widely used
in electronics. They consist of combinations of bevel
and spur gears. Actually a differential mechanism is
an epicyclic gear train in which the fixed gear is now
allowed to move, giving the effect of a double epicyclic
train. The purpose of an ordinary differential is the
algebraic combination of two inputs.
Rack and pinion gears, Fig. 4B, transform rotational
motion to translation and vice versa by the use of
gearing. Spur, bevel and helical toothforms can be
used for this type of mechanism. The latter has the
advantage of being able to vary the angle between
the shaft of the pinion and the line of action of the
rack.
Another series of components that should be considered in this section are the noncontinuous types
such as the intermittent gears and the Geneva mechanism. These components are capable of changing
constant speed rotation to intermittent rotation. There
are many variations in the design of these devices and
Fig. 4C and 4D show typical designs of each of these
types. These components have found much use in
computer mechanisms and counting devices, but their
use is somewhat limited since, unless large quantities
are made, the design and fabrication costs are quite
high.

teeth, the pressure angle and the pitch. Some degree
of standardization has occurred in recent years, with
the result that both the pressure angle and the type of
teeth have been more or less tied down.
At the turn of the century, there were many forms
of gearing which included conjugate, cycloidal and
composite toothforms. However, at present, in electronic devices, the involute toothform is almost the
only one used. The major reasons for this evolution
of this standard are the inherently superior rolling contact of the teeth, the comparative ease in manufacture
and the fact that inaccuracies and wear can occur
without seriously damaging gear action.
Of course there are variations of the involute system
such as extended addendums or shortened teeth such
as those found in stub -tooth systems; however, these

toothform
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The most important factors in the design of gears are
those involving the toothform and include the type of
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are used in electronic mechanisms primarily to avoid

interference.
Two pressure angles, 144 and 20 deg, have been
used as standards. The former has been widely used
and is present in most commercially available stock
gears. In recent years, especially in electromechanical
devices, the trend has been for smaller parts and
naturally smaller gearing. This has caused a demand
for gears with a 20 -deg pressure angle since a pinion
with fewer teeth can be used without fear of interference. See Fig. 5. Another advantage of the 20-deg
pressure angle is its greater tooth strength since the
increase in the angle of obliquity results in a tooth a
little broader at the base. This author feels that we
are now in a transition period and that in time, the
20 -deg pressure angle will become the only standard.

,CAM
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-
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O

pitch
The pitch of a gear can be greatly varied. A long
time ago when gears and gear teeth were large, the
circular pitch was used to specify the pitch. Since the
circular pitch is the distance in inches on the pitch
circle between corresponding points on adjacent teeth
of a gear, it is easily seen that for large gears this number is an integer and for small gears it becomes fractional.
To keep the pitch a whole number, the parameter
diametral pitch was evolved, which is the number of
teeth on the gear per inch of pitch diameter. Thus a
gear with a diametral pitch of 24 and a 2 -in. pitch
diameter would have 48 teeth. This same gear would
have a circular pitch of 0.131 in. Since gears used in
electronic mechanisms are usually small, the diametral
pitch is primarily used to denote pitch.
For use in instruments, stock gears with diametral
pitches of 20, 24, 32 and 48 have been commercially
available for some time. In the quest for smaller, more
accurate gearing, gears are now being stocked with
diametral pitches of 64, 72 and 96. Although not
stocked, gears have been used whose diametral pitches
have gone as high as 120, 144 and 200.
The advantages of a high diametral pitch are the
obvious reduction in size and the inherent decrease in
backlash which is primarily a function of the circular
pitch. The disadvantages of large diametral pitches are
the increased difficulty in manufacturing and the necessarily weaker tooth. For a gear with a diametral pitch
of 200 the height of the tooth is 0.0108 in. while the
thickness is only 0.00785 in.
The designer has to compromise between these
factors. This author believes that for precision, it is
usually not necessary to have a gear with a diametral
pitch higher than 96, and only in very rare cases, would
it be advisable to exceed 120.
interference
The final problem of gearing is interference. As can
be seen in Fig. 5, if the pinion gets too small, inter M-34
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6-Use of springs in electronic equipment: to keep roller in
contact with corn (A) and as a self -centering device (B)
FIG.

ference will occur when the upper part of the addendum
of a tooth on the larger gear contacts the addendum of
a tooth of the pinion gear. If the designer finds it
necessary to work in this interference range, he has
several methods of eliminating the trouble. If this
problem occurs with gears whose pressure angle is 14f
deg, change to a 20 -deg pressure angle. See Fig. 5.
A second solution would be to relieve the addendums
of the teeth on the larger gear, but this is not easily
done in a shop. The same results could be obtained by
undercutting the dedendum of the pinion gear, but
this weakens the strength of the teeth.
Continuing along this approach the designer could
use a stub toothform which is a modification of the
tooth profile achieved by decreasing the tooth height
while leaving the diametral pitch and the number of
teeth on the gear unchanged. Another solution is the
modification of the toothform by increasing the
addendum and decreasing the dedendum of the pinion
while decreasing the addendum and increasing the
dedendum of the larger gear. The effect of this is to
make the pinion's teeth stronger and the large gear's
teeth weaker. The designer will have to decide which
course to follow, basing his decision on the design
criteria and the capabilities of the manufacturing plant.

springs
Springs are used extensively throughout electronic
equipment, most notably in relays, limit switches, contact arms, vibrators and solenoids. There are two basic
design functions for a spring, both of which are used in
electromechanical devices. The first, and possibly the
more common of the two, is the use of a spring to
give return action to a unidirectional device. This can
best be shown in a cam mechanism where the spring
October, 7954-ELECTRONICS
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FIG. 7-Various bar linkages: slider -crank mechanism (A), Scotch yoke (B), four -bar linkage (C), pantograph (D), wrapping -paper mechanism
(E) and stone -crusher mechanism (F)

keeps the roller in contact with the cam surface as
shown in Fig. 6A.
The second basic function of a spring is to provide
a displacement that is proportional to the applied force.
Secondary features of this function are that with comparative ease, it is possible to have the displacement
directly proportional to the applied force and that this
displacement can be both positive and negative about
a determined mean point. A self-centering device is
shown in Fig. 6B demonstrating this basic function.
There are innumerable uses involving both these
functions and it would be impractical to attempt to
discuss them in this article. Springs have been used in
many different forms, among these are helical, leaf,
flat, spiral and many more. Several of the larger spring
manufacturing companies have available a jointly
prepared book concerning the design and use of springs.
Included in this book are discussions of the various
cross-sections that are available for springs along with
all of the formulas necessary to design the spring
properly. This book also includes a section on materials.
However, a designer may find the data given in Table II
useful.
If the spring is to experience stresses close
to the elastic limit, it would be wise to test a sample
of that material to be used to see if it will withstand
those stresses for the specified life of the parent device.

cams and bar linkages
One of the most useful components and yet probably
the least used in electronic devices in proportion to
its capabilities is the cam. Fundamentally, the cam
converts reciprocation and rotation to reciprocating
motion, multiplying the input by some predetermined
factor. Evidently, this type of device can impart
ELECTRONICS
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innumerable complicated motions to the driven elements. This feature makes a cam quite useful since
special mechanical movements can easily be obtained.
The design of cams is not too difficult and all basic
machine design and kinematics textbooks are fairly
adequate on the subject. The main problem in cam
design is to have the driven element capable of following the driving element. This is a function of the
design criteria since rapid accelerations and decelerations are difficult to follow, and if the parent device
demands this, it would be better to go to linkages
to obtain the desired motions.
Most cams have to be designed with a spring to
enable the follower to have return action. In some
cases, the force of gravity is sufficient to do this. Cams
can be double-acting using a groove to contain the
follower instead of having the follower ride upon the
cam surface. This is done to control motions in both
directions without the use of a spring.
Another type of mechanism, similar in function to
the cam, is the bar linkage. This mechanism has the
advantage of supplying positive action at all times, not
relying on a spring for return action, and the disadvantage of occupying a larger space for its operation. Its
uses are also innumerable since it is possible to achieve
many different kinds of motion using rotating or
reciprocating inputs. Several different types of linkages
will be illustrated in this article to illustrate a few of
the many possibilities. Figure 7A shows a simple slider crank mechanism where rotary motion is converted into
reciprocation. The Scotch -yoke, shown in Fig. 7B, converts rotary motion into simple harmonic reciprocation.
Figure 7C is an example of a 4-bar chain where rotation is converted to rotary motion modified by a
M-35

Material

Rockwell
,)near
Young's
Elasticity Elasticity Hardness
I X 10-61
I X 10-61

Elastic
Limit
(psi/

Spring Brass

15.0

5.0

B91

80,000

Nickel Silver

16.0

5.5

B96

100,000

Phosphor Brome

15.0

6.0

8100

100,000

Monet

26.0

9.5

C28

100,000

Chrome

Vanadium Steel

30.0

.2

C47

140,000

Beryllium Copper

19.0

6.2

C38

150,000

Stainless Steel

29.5

11.0

C42

160,000

Music Wire

30.0

12.0

C44

160,000

30.0

...

C46

26.5

10.0

C45

190,000

26.5

10.0

C45

190,000

29.0

11.0

C48

230,000

1

1

Type 17-7

SAE

1095 Steel

1

85,000

Type 302

Stainless Steel
Type 304
Stainless Steel
Type 420

Stainless Steel

predetermined function. Figure 7D, 7E and 7F show
various mechanisms that can be obtained from bar
linkages.

lubrication
The subject of moving parts cannot be completely
covered without some discussion of friction and lubrication. In general, there are four conditions that prevail between surfaces moving relative to each other.
These are dry surfaces, greasy surfaces, thin-film lubrication and thick -film lubrication.
The condition of dry surfaces is usually avoided
since the coefficient of friction is high resulting in extra
expended energy that eventually is turned into heat
at the rubbing surfaces. The first refinement is the
condition of greasy surfaces that still have metal-to -metal
contact, but give a much lower coefficient of friction.
The next refinement is the condition of thin-film
lubrication that provides a film of lubricant between
the moving surfaces at all times that there is relative
motion. This condition and that of greasy surfaces
cover the vast majority of lubrication examples.
The final condition of thick -film lubrication covers
the few cases where the parts are always separated by
the lubricant. It is used for cases where the function
need be very low. The most notable example of its
use is the mounting of the Mount Palomar telescope
where a 1/12 -horsepower motor is all that is required
to turn the giant unit weighing over 500 tons. The
coefficient of friction for this installation is 0.000004.

lubrication points
The main points of lubrication in moving parts are in
bearings and pivot points. In the former cases, the self-

lubricating bearings usually take care of themselves.
Regular sleeve bearings, although not used extensively
in electronics, are usually cases of thin-film lubrication,
requiring a pump to supply fluid to the acting surfaces.
Ball and roller type bearings should be packed with
some sort of grease or oil to give a condition between
greasy surface and thin-film lubrication to their moving
parts. The actual coefficient of friction of these antifriction bearings is quite low and should not be confused with the condition of lubrication that is intended.
Too often a designer will forget that these bearings
need some form of lubrication and neglect the grease in
their designs. This can result in hot spots and shortened
bearing life. The manufacturers of ball and roller type
bearings usually supply a bearing containing some
form of lubrication; however, the designer should
stretch this point to insure satisfactory operation, especially under severe operating conditions such as extreme
heat or cold.
The lubrication of pivot points has been considered
more and more through the years. Greases and oils
have been used with the difficulties of maintaining the
lubrication at the critical areas.
More recently, oils containing graphite have been
used. In these, the graphite is deposited on the working
surfaces, giving the effect of greasy friction as found
in a bearing material.
Another innovation in recent years is the use of silicone oils as a lubricant. These oils have proven quite
versatile since they can withstand large pressures and
operate through a wide temperature range. Another
interesting use of high viscosity silicone oil is on instrument pivot points where flutter and transients are
filtered out while slower movements are transmitted
through the junction.

conclusion

This article has been prepared to give the electronic
designer a summary of the various components used in
the field of moving parts. It is also meant to provide
the electrical engineer a better insight into the design
problems that the man on the board faces, enabling
the engineer to work more closely with the designer
during the basic concept phase of the design. At best,
this article is a summary and for more precise information the designer or engineer will have to resort to a
library or to the various manufacturers in the particular
field of interest.
BIBLIOGRAPHY

T. Bevan, "The Theory of Machines", Longmans, Green and
Co., London, 1942.
V. M. Faires, "Design of Machine Elements", Macmillan, New
York, 1946.
G. L. Guillet, "Kinematics of Machines", John Wiley, New
York, 1940.
D. D. Fuller, Hydrostatic Lubrication, Machine Design, June,
July, Aug. and Sept. 1947.
A. E. Norton, "Lubrication", McGraw-Hill, N. Y., 1942.
October, 1954

M-36

www.americanradiohistory.com

-

ELECTRONICS

loo

6

COMMON
2- F-4ASE

50

-

`IND MOTOR

SERVO'

6,000

60

4,000

40

fo.

a

o

¢

z

MOTOR
(HIGH -RESIST.
ROTOR)

ó

¢

á

o

20°-

`^2,000
MAX TORQUE
1/2 SYNC SPEED

-50

1

'1

100

0

1

o

o

TORQUE

FIG. 1-Servo motor characteristics.

Speed -torque curves

50

100

PERCENT STALLED TORQUE

-

o

DO

0.4

0.8

1.2

16

TORQUE IN OUNCE INCHES

illustrate effects of rotor resistance (A) and control field voltage (B); (C) shows

typical motor performance

Power Devices

Electronic control instrumentation re-

quires use of motors and associated
By H. SABATH,

S. R.

SPORN and J. Y. KAPLAN
Arma Division
American Bosch Arma Corp.
Garden City, New York

devices such as clutches, brakes and

damps. Several of these are discussed
and selection criteria given

popular motors for control application
the two-phase induction servo motor.
The servo motor is normally operated on unbalanced
terminal voltage. One phase, called the main field,
is excited by constant voltage while the other, called
the control field, is excited from a variable source such
as a high -gain amplifier. The control field may be
varied from rated value of one polarity through zero
to rated value of the opposite polarity. Thus the
command signal can control speed, torque and direction of rotation.
Performance requirements are: high torque at speeds
near zero; negative slope of the speed-torque characteristic around zero speed; and, when the command signal
is reduced to zero, the servo motor should not run as a
single-phase motor. These are met by a high -resistance
rotor designed so that maximum torque is developed at
a reverse speed of approximately one-half synchronous
speed. Figure lA shows the effect of rotor-resistance
on the speed-torque characteristic.
ONE OF THE

is

parameters
Inspecting instrument -motor chassis. This device forms part of a
supervisory control system by which heavy equipment such as oil -refinery pumps can be regulated by signals from a central location
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An important figure of merit for the two-phase induction motor is the ratio of stalled torque to rotor
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field motors are available for plate -to -plate operation (C)
FIG.

inertia. To achieve low inertia a small diameter rotor
is necessary. The highest torque -to -inertia ratios are
obtained for minimum diameter rotors. The simplicity of a die-cast squirrel -cage rotor lends itself
to small diameter design.
The negative slope of the speed -torque characteristic
contributes to the stability of a servo. As seen from
Fig. 1A, as the speed increases the torque decreases
almost proportionally. This internal motor damping
is referred to as the viscous motor friction. The magnitude is equal to the reciprocal of the speed -torque
curve. Figure 1B shows a family of speed-torque curves
for various values of control-field voltage. In the
region of low control -field voltage viscous friction is
about half that obtained in the high -voltage region.
Typical motor performance is illustrated in Fig. 1C.
The capability of a motor to respond to rapidly varying inputs is determined by its time constant expressed
as the ratio of rotor inertia to viscous motor friction.
This time constant is important in closed -loop stability.
Maximum starting voltage is a measure of the static
friction of the motor. In a positioned servomechanism,
a sufficient break -away voltage must be developed to
overcome static friction. Static friction includes bearing friction and slot effect. Slot effect is caused by
varying reluctance torque with rotor position due to
magnetic nonuniformity of the slot openings.
In critical applications, slot effect can be eliminated
using a drag cup-type rotor if the accompanying decrease in torque can be tolerated.
With rated voltage on the main field, starting voltage
is the minimum control -field voltage necessary to cause
the motor to rotate
Starting Torque = (Control Field Starting Voltage/
Control Field Rated Voltage) X Stalled Torque

by using two phases of

three-phase supply (B). Split -

The determining limitation is the maximum operating temperature the motor can withstand. This includes the temperature rise within the motor plus the
ambient temperature. The temperature rise depends
on the heat conduction of the mounting, radiation of
the exterior finish, type of cooling and average power
input.
Proper mounting on a metal surface can reduce the
temperature rise approximately 50 percent. If radiation is the main source of heat dissipation, a motor with
a brightly polished finish may run 10 C hotter than
one with a dull black finish. Cooling with fans can
increase the power rating 2 or 3 times.

applications
The temperature rise above ambient

is directly proportional to the average power input. If the temperature rise for a given power input and mounting is
known, the temperature rise for a new power input is
Temp Rise = Average Power Input X (Known Temp
Rise/Known Power Input)
Table I is a guide to maximum operating temperature
obtainable with various classes of insulation. The
range of class A insulation can be extended by potting
motor windings instead of using varnish impregnation.
The potting material is a thermosetting resin which
adds to the individual wire insulation and helps dissipate heat.
Voltages impressed on a two-phase motor should
be 90 deg out of time phase. The main field voltage
may be shifted 90 deg from the command signal by
a series capacitor. The quadrature voltage that will
appear across the motor terminals will be Q times the
line voltage. It is, therefore, necessary to reduce the
Q of the motor to unity by inserting a shunt capacitor
October, 1954
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blowers. The running speed is less than the synchronous speed, Speed
120 f/p.
As seen from a typical speed -torque curve, Fig. 1A,
stable operation takes place where the slope is negative.
Although speed is proportional to frequency, some
blower motors will run at constant speed over range of
input frequencies from 400-2,000 cycles.
The starting performance of a squirrel -cage induction
motor is characterized by low torque and high starting
current. Wound -rotor motors with slip rings are used
where frequent heavy starting with low current is required. As can be seen from Fig. 1A, as rotor resistance
is increased the starting torque can be increased. However, this is not common for small sizes and requires
an external controller.
The advantage of the squirrel-cage polyphase induction motor is its reliability, simplicity, absence of commutator sparking and economy. The disadvantages
are difficulty in obtaining polyphase power, poor speed
control, low starting torque and high starting current.
Single-phase motors are more numerous than any
other factional horsepower motor because usually only

C2 (Fig. 2A) across the motor and readjusting Cl for
90 -deg phase shift.
Where three-phase voltage is available, any two of

-

the three phases may be used for two-phase excitation
with a 15 -percent reduction in torque (Fig. 2B).

advantages and disadvantages
The two-phase induction servo motor has no brushes
to require inspection and replacement. Quiet operation is characteristic. A high torque -to-inertia ratio
is possible and low starting torques can be obtained
with drag cut-type rotors.
The principle disadvantage is the inherent inefficiency of a squirrel -cage motor running at a high slip
(low speed). The efficiency is lowered further by operating with unbalanced voltages. The standby condition, main field constantly excited with rated voltage,
increases the heating problem.
The conventional polyphase motor, of which the twophase motor is a type, develops a smooth nonpulsating
torque and is essentially a constant speed motor. It
finds use for driving such things as gyro wheels and
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single-phase power is available. The single-phase induction motor is probably most common.

single-phase motors
The outstanding problem of a pure single-phase motor is that it is not self-starting. Single-phase induction motors are usually referred to by names descriptive of starting methods.
To produce a rotating field, a starting winding in
the stator is necessary. The axis of the starting winding must be displaced from the main winding and
the current in it must be out of phase with the current
in the main winding.
The single-phase motor is characterized by relatively
poor efficiency, low power factor, noisy operation and
poor reversibility characteristics. A single-phase motor
must be brought to rest before it can be reversed.
Reversal is achieved by reversing connections to either
main or auxiliary winding.

motor types
Split-phase motors have the auxiliary winding displaced 90 deg. The auxiliary winding has a higher
resistance -to-reactance ratio than the main winding
so that the two currents are out of phase. This is
equivalent to an unbalanced two-phase motor, and
the rotating field causes the motor to start. After the
motor starts, the auxiliary winding is disconnected
by a centrifugal switch that operates at about 75percent sync speed.
Connection of a split -phase motor for plate -to -plate
operation is given in Fig. 2C while operating characteristics are shown in Fig. 3A.
The capacitor start-induction run type is also a
split-phase motor, but the time-phase displacement
between the two currents is obtained by a capacitor in
series with the auxiliary winding. The auxiliary winding is disconnected after the motor has started. The
outstanding feature is high starting torque. Its performance data are given by Fig. 3B.
M-40
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(B) and speed-torque curve (C) of hysteresis motor

In the permanent split or capacitor motor the auxiliary winding of a capacitor-start motor is not cut out
and the motor operates essentially as a two-phase
motor. The power factor and efficiency are improved
and the reduction in torque pulsations makes the motor
quiet. Starting torque is sacrificed as the capacitance
is a compromise between the best running and starting
values. Figure 3C shows operating characteristics.
Capacitor start-capacitor run motors (Fig. 3D) use
two capacitors. The permanent capacitor is the best
for running. The shunt capacitor for best starting is
cut out by a switching device after the motor is started.
The shaded -pole method is essentially a split-phase
method with power supplied to the auxiliary winding
inductively. A shading coil, made of a heavy copper
loop, is placed about a portion of each of the salient
poles as shown in Fig. 3E. Induced currents cause the
flux in the shaded portion of the pole to lag the flux
in the unshaded portion. This produces a shift of the
field axis across the pole face that acts like a rotating
field. See Fig. 3F for performance data. Starting
torque is very low. Because of poor efficiency this
motor is used for small fans and for starting clock
motors. Bidirectional control may be achieved by
using two shading coils on each pole and remotely
shorting the desired coil.

reluctance motor
The squirrel -cage induction motor can be converted
into a self-starting synchronous motor of the reluctance
type by salient pole effect in the rotor. This is
achieved by removing some of the teeth from the
rotor and leaving the remaining bars and end rings
intact. Figure 4A shows a lamination of such a rotor
for use with a four -pole stator. The motor starts as
an induction motor and accelerates to a speed approaching synchronous. If the reluctance torque is sufficiently large to bring the rotor from slip speed to
synchronous speed, the rotor will lock in with the
rotating field and run as a synchronous motor. If
October, 1954
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the inertia of the rotor and its load is too high to be
pulled in, the motor can run only as an induction motor.
To operate synchronously, a given size reluctance motor
must have the output of an induction motor.
The main disadvantage of the reluctance motor is
that its pull -in characteristics limit its application to
light loads. In clock motors, this is overcome by manually spinning the rotor above sync speed. As the
rotor coasts down, it pulls into step and continues to
rotate.
Another disadvantage is the high starting torque and
hunting characteristic inherent in all salient pole
synchronous motors.

The advantages of low noise level, continuous nonpulsating synchronizing torque and reduced hunting
make the hysteresis motor highly desirable in phonograph and recording drives.
'Where minimum size and maximum efficiency are
required, as in miniature gyros, the efficiency of 1 to
2-inch diameter hysteresis motors does not compare
favorably with the approximately constant speed induction motor. This disadvantage has been overcome in
many miniature applications by overexcitation. This
consists of using increased excitation voltage for a
short time to overmagnetize the rotor after it has
pulled into synchronism.

hysteresis motor

d -c motors
Direct-current machines are more adaptable to adjustable speed service than a-c machines. Direct-current
motors provide a given output power in a smaller volume than a-c motors and have higher starting and
reversing torques. Their major application is in aircraft

A relatively new type small synchronous motor is
the hysteresis motor. It utilizes magnetic hysteresis to
produce torque.
The rotor is a simple, smooth, nonsalient ring of
permanent magnet material. The stator has a polyphase or permanent-split capacitor -type winding. The
magnetic field produced by the stator winding induces
magnetic poles of opposite polarity in the rotor. As
the rotating stator field slips past the rotor, the rotor
tends to retain its polarity of magnetization. Figure
4B shows magnetization in the hysteresis motor. The
axis of the magnetic field produced by the stator is
along line A-B while the rotor axis of magnetization
lags behind by the angle a and is along line C-D.
As a result of this lag torque is produced. The torque
accelerates the motor until it pulls into synchronism
with the rotating stator field. At synchronism the
rotor behaves like a permanent magnet rotor locked
in with the synchronously rotating field. The speed torque curve of a hysteresis motor is shown in Fig. 4C.
The constant hysteresis torque will pull into synchronism any load that it is capable of accelerating. Miniature hysteresis motors are widely used to synchronize
gyro wheels. Another feature is reduced hunting due
to the absence of salient poles.
ELECTRON ICS
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control systems.
Series motors have high starting and reversing torques
and poor speed regulation. As shown in Fig. 5A the
speed -torque characteristic has a high negative slope.
For control applications this contributes to stability
as it is equivalent to a high viscous damping torque.
The series motor is a nondirectional device unless
switching is used. This has led to the development
of the split series field motor (Fig. 5B) which has two
oppositely poled field windings, one for each direction of rotation. Bidirectional control can be obtained
with a single-pole relay.
Series motors are ideal for fans and blowers, step
positioning devices and other constant torque loads
where speed is relatively unimportant.

shunt motor
The shunt motor has from low to medium starting
torque and fairly good speed regulation. With a
series field (compound motor) the full-load speed at
M-41
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6-Associated motor devices. Clutch and brake applications, top, and

Table

1- Temperature

NEMA

Wire
Insulation

Impreg-Max

Organics:
cotton

None

Class

Ratings of Motor Insulation
Continuous
Total Temp

nation

80 C

fiber
Formvar
A

B

Organics:
Formvar

Organic resin

Inorganics:
Teflon
mica

Organic resin

105 C

(varnish)
130 C

(varnish)

glass
asbestos
H

Inorganics

High temp resin
(silicone
varnish)

Inorganics

None

180

C

Greater than 180 C

MAGNET a
FLYWHEEL

servo damping devices, below

can be made to be equal to, smaller than or greater than
the no-load speed. Control of speed and torque can
be achieved by the armature circuit resistance method,
by field control or by armature control.
Field control can be achieved by driving from a d -c
amplifier. To prevent time delay between buildup
of field current and application of control signal, a
current amplifier should be designed. A disadvantage
of field control is difficulty experienced at low or zero
signal levels by residual flux. due to hysteresis.
Armature control utilizes a change in armature terminal voltage to provide an equal change in counter emf
and a proportional change in speed. The field flux
is constant. If a d-c amplifier is used for the armature,
it must be capable of delivering full motor power.
This system gives good linearity and operates satisfactorily in high -gain systems.
Permanent magnet motors are similar to shunt motors. They are characterized by light weight, economy,
high efficiency and armature control. Their chief disadvantage is that the field may be demagnetized or the
pole axes shifted if the motor is badly overloaded.
Figure 5C shows the characteristics of a permanent
magnet servo motor.
The basic disadvantage of all d -c machines is the prob October, 1954
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7-Five

common synchro types used in instrument applications

lem of commutation. Commutation generates radio
noise and interference and often requires noise suppressors. Uneven brush wear causes apparent brush axis
shift.

clutches
A practical instrument control clutch can achieve
torque coupling and control by three methods: mechanical contact between friction surfaces as in an automobile; electrical, generation of eddy currents; and fluid
coupling, control of the shear and viscosity characteristics of a fluid between the input and output members.
Figure 6A illustrates one typical clutch coupling
application.
Fluid couplings of the torque converter type do not
generally exist in instrument sizes. A straight fluid
coupling offers a convenient answer for open -loop applications where considerable slippage at low speeds
can be tolerated and where maximum smoothness in
torque pickup is needed.
The fluid magnetic clutch is versatile since it combines the smoothness of the eddy -current clutch with
the large torque controlling ability of the friction clutch.
To circumvent the problems in utilizing an inherently abrasive mixture as the high-speed coupling agent
ELECTRONICS
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in a fluid magnetic clutch the synchronous -induction
clutch was recently developed. This clutch is similar
to a hysteresis motor with the stator excited with d-c
and spun. Its characteristics are much like those of the
direct friction clutch, no slip below a certain torque

determined by the excitation. After pull-out the
clutch slips and behaves like the eddy -current clutch.
Since a clutch need not generate torque, the input
power for control can be made a small percentage of
the peak capability of the clutch.
The disadvantage of a clutch in servo control applications is that for maximum torque output with zero
velocity all the input power to the clutch goes into
heat. From the standpoint of heat dissipation there
is little basis for choice between the clutch types.

brakes
Brakes are devices for dissipating kinetic energy.
Dissipation may be achieved by utilizing the energy for
some useful purpose as in dynamic braking or by
converting the energy to heat; for instrument units
no economy is gained by dynamic braking. Figure
6B depicts an instrument braking system.
Many instrument brakes utilize cork on steel as the
braking surfaces since this combines economy with
M-43

Table II

- Family Tree of Associated Motor Devices
Mechanical

Electrically

rFixed coil

controlled
Self actuating

L Moving coil

rEddy

Electric

Synchronous,
induction

current

Straight slip

+

Fluid magnetic

Torque converter
Fluid coupling

One-to-one torque transmission
Dynamic clamping

Mechanical

Parking
Dynamic clamping

Nonlinear

º

Electrical

-[LParking
-{

Viscous

Fluid coupling -Viscous
Flat

Mechanical

Tuned
Viscous to ground

Viscous to ground
a

< Electric

o

Tuned

Flywheel

Output
damps

which the flywheel is immersed.
Among the problems of fluid viscous coupled flywheel damps are: sealing of units against leaks over a
wide range of ambient conditions, variation of damping
characteristics with temperature, and lack of simple
means for continuous damping adjustment.
The variation of damping characteristics with temperature has been partially overcome by using silicone
fluids instead of oil. To overcome two of the detrimental characteristics of the fluid viscous damps, the
electrical viscous damp has been developed. A thin
extruded copper or aluminum cup is coupled to the
servo motor. The cup is rotated between the circular
pole pieces of a permanent magnet and soft iron elements providing a low reluctance return flux path. Eddy
currents induced in the cup provide viscous coupling
between the cup and the magnet which is flywheel
mounted. A diagram of the electrical viscous damp
appears in Fig. 6D.
The inherent damping characteristics of most servo
motors can be increased by allowing a direct current
to flow through the motor windings. For the smaller
motors, however, flux paths are usually operated so
close to saturation that not much additional damping
can be bought by power expenditure.

synchros

Fundamentally synchros consist of a wound stator
rotor which may be cylindrical or have salient pole
and
L Flywheel
structure. The windings may be single phase or
'Network ----Operation on error signal
three-branch wye.
Figure 7 shows the classes of synchros in common use.
The cascading of a synchro generator and synchro
motor produces the primary self-synchronizing system.
relatively long wear. If extremely longer wear is desired
In any rotor position, the rotor coils and stator coils
as in sealed units sintered bronze on steel may be used.
constitute two windings of a transformer.
Like clutches, brakes may be direct friction, fluid or
When the rotors are aligned and excited with equal
electromagnetic although the first two are mostly in
voltages in the absence of load torques, the induced
use today. Fluid brakes are used to provide viscous
voltages in the secondaries cancel, and no stator current
friction for damping.
flows. If misalignment occurs, voltage is developed
causing current to flow through both stators.
damps
Torque synchros in self -synchronism do not amplify.
The ideal servomechanism damp brings servo veloc- Therefore the energy delivered mechanically at the
ity and error to zero simultaneously in the smallest output of the motor must be supplied mechanically at
possible time with no overshoots. One means to the generator input.
accomplish this is to build some anticipation into
Because of the inherent transient overshoots and the
the servo controller so that the net driving torque can lack of torque amplification simple transmitter-repeater
be reversed sufficiently in advance of null to decelerate data systems are generally used to drive only light dials.
the servo to zero velocity at the instant null is reached. In driving heavy loads, torque amplification can be
A viscous friction damp offers a good method of obtained by feedback.
Another useful component is the differential synchro
improving instrument performance. Viscous friction
can cause no static positional servo error and improves which may be either a motor or generator. It can
following performance at low rates. However, the modify the angle indicated between a standard generaunwanted energy is still dissipated as heat. A sche- tor and motor or control transformer by adding or
matic of a fluid viscous coupled flywheel damp appears subtracting another angle. The differential motor
in Fig. 6C. It consists of a shell and an internal fly- gives mechanical rotation equal to the sum or differwheel coupled to the shell by viscous friction of oil in ence of the signals from two generators.
[Viscous to ground_

Fluid

October,

M-44

www.americanradiohistory.com

1954-

ELECTRONICS

Assembly
Techniques....
By FRED T. SCHICK
General Precision Laboratory Inc.
Pleasantville, New York

Modern fastening and assembly methods
utilizing automatic equipment speed production for the mass market while special
fabrication techniques prescribed for military gear enhance reliability and simplify
maintenance

Q
1-Keeps (A) combining nut and lockwasher, blind rivets, shown before and after upsetting (B), and nut
retainer (C) are useful in inaccessible locations
FIG.

TO ASSEMBLE the components that make up electronic
I equipment industry has devised numerous methods
and devices.
In television set production the emphasis is on speed
and economy. In military equipment, fastening methods are usually delineated by specifications. Fasteners
must allow for easy replacement of parts under difficult
circumstances.
Machine screws are widely used in military equipment. The machine screws mostly used are ASA
coarse thread sizes 6-32 and 8-32, class 2 fit after plating.

machine screws

The most commonly used material is steel. Brass
screws are also used, usually where parts must be
mounted in a magnetic field such as in mounting the
neutralizing coil around the face of a cathode-ray tube.
Small machine screws size 4-40 are occasionally used
in fastening small parts. Two uses for machine screws
in production of commercial equipment are mounting
speakers and fastening heavy parts such as yokes
of color sets. For heavy fastening +-20 screws are used.
A widely used screw head is the hexagonal head,
ELECTRON ICS
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chosen because of the wide application of screw-driving
guns. On military equipment slotted pan -head screws
are used for ease of maintenance. When hex-head
screws are not specified, industry often uses cross -head
screws which avoid tool slippage. Countersunk -head
screws are not often used; their use is restricted largely
to military equipment.
set screws

In military equipment set screws are frequently used
to fasten knobs, collars and couplings to shafts. These
screws usually have recessed heads and are designed to
be tightened by special wrenches. One wrench has a
six-sided stock while another is fluted. Most common
set -screw size is ASA coarse 8-32.
In equipment designed for the mass market knobs
are usually of the slip-on type held in place by spring
fasteners.
A nut commonly used with machine screws is the
hexagonal nut, usually the chamfer type. Military
specifications often call for nuts having a plastic insert.
This nut is self-locking.
An interesting device used where secure fastening is
M-45

FIG.

2-Construction of multiposition wafer switch illustrates

use

of

FIG.

3-Spring-steel fasteners

used

in

assembly of

portable radio

eyeleting

cabinet

desired is shown in Fig. 1A. It combines a nut and
lockwasher as one unit; these are called keeps. In
building military equipment lockwashers are generally
used under screws. Commercial equipment occasionally
uses lockwashers, generally under screws holding the
chassis to its wooden cabinets.
Fiber washers or plastic inserts are used for insulation.

attempt to avoid closed places in their layouts. Therefore, blind rivets are largely used in putting on trim.
Where insulated rivets are required plastic blind rivets

self-tapping screws

The self -tapping screw is a widely used device. The
A type is a pointed sheet-metal screw, easy to insert
and used to fasten components and brackets to chassis.
Type A screw is used in sizes 6, 8 and 10, depending
upon the size and weight of the component.
The type Z self-tapping screw is a multifluted screw
resembling a tap shank. It is used in assembling plastic
parts and in making connections through extruded holes
in sheet metal.
The Type FZ self-tapping screw is also fluted but
has a wider thread than the Z type and is specifically
designed for assembling plastic parts.

riveting
Riveting and eyeleting are widely used, especially in
fastening parts that do not usually need replacement,
such as tube sockets, terminal strips, capacitor mounting
plates, etc.
A special type of rivet in common use is the shoulder
rivet. The connection is made by a shank of smaller
diameter than the body of the rivet to provide freeturning mounting of idlers and pulleys, and mounting
of springs and spacers.
Blind rivets are used in closed places where bucking
is impossible. One type is a hollow rivet with a pin
to drive the rivet. The head of the pin exerts a
squeezing force. Some blind rivets are of self-plugging
type and some of the pull-through type. Designers

are available. See Fig. 1B.
Common rivets are used in subassembly operations
such as where a bracket is riveted to mounting strap for
a television picture tube. Here riveting is done on a
machine similar to the eyeleting machine.
Most widely used eyelets are 0.088 and 0.122 in. in
diameter. Eyeleting is usually done by eyeleting machines. These are commonly equipped with automatic
feeds; some provide for inserting two eyelets at one
time. Figure 2 illustrates use of eyelets in a multiposition wafer switch.

special fasteners

The spring-steel fastener reduces parts handling and
speeds production. It consists of a flat piece of spring
steel bent in a bow. Basically it is a one -thread holding
device that fits over the screw and grips it in place.
The spring-steel fastener can also fit over studs, rivets,
nails, tubing or wire.
Where ease of disassembly is important, spring -steel
fasteners can be slipped over studs of D -shaped crosssection. The stud is gripped on two sides by the
fastener and locked in position. The part may be
released by turning the fastener one -quarter turn.
When spring -steel fasteners are used with machine
or self-tapping screws, the screws can be unfastened
just as when they are used with machined nuts. In
Fig. 3 use of spring -steel fasteners in assembly of a
portable radio cabinet is illustrated. Studs die cast on
the dial frame are inserted in holes in the plastic
cabinet and the fasteners then slipped over the studs.
Figure 4 illustrates the self -retaining feature of a
spring -steel fastener. The fastener is U-shaped and
fits over the chassis edge to provide a self-retaining
nut for fastening the cover.

M -4i
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FIG.

4-Self-retaining U-shaped fasteners fit over edge of chassis to

permit attaching dust cover

Spring -steel fasteners are available in several shapes
including brackets, tubular fasteners, compression rings,
wire and cable clamps. Also included are wood anchors,
turning fasteners and a wide variety of clamps, retaining
rings and special mounting fixtures.
Another special fastener is the nut retainer shown in
Fig. 1C. It can be used for holding nuts in blind locations and requires no welding or clinching. One
common application is mounting the television chassis
in the cabinet. The nut retainer is housed in a springsteel cage and provides play to compensate for manufacturing tolerances.

use of Glyptal and cement
Glyptal is a fast -setting liquid compound used to
coat critical tuning adjustments to prevent tampering.
Cements are used in several assembly operations. Some
of these include affixing sound baffling material inside
the cabinet and fastening voice coils to speaker cones.
Several cements have been developed to meet
special needs. A rubber-base cement is often used.
Special cements known as dope have been developed
for coating coil forms to help them retain their shape
while not affecting the electrical performance.
Cement is not often used in what was formerly its
most important application cementing labels to pieces
of equipment. Labels used today are largely of the
pressure-sensitive type.

fittings and connectors
Where a ground connection must be made to the
chassis this is usually done by a ground lug. In military practice the ground lug may be a combination lug
and lockwasher. The lug is fitted under the machine
screw holding, say, a tube socket and connections made
directly to the lug.

In commercial practice, it is customary to lance the
ground lug out of the chassis-actually punch a small
ELECTRON ICS
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FIG. 5-Component board types include free-standing type (A), turret
(B) and pancake types (C)

piece of steel partially out and make the connection by
soldering to it.
Terminal strips show a considerable difference between military and commercial practice. A commonly
used terminal strip for commercial practice is a thin
in.
in. thick and
piece of phenolic resin about
wide. See Fig. 5A. This is equipped with mounting
feet at right angles, one or more depending upon the
length. Solder lugs are connected to the strip by eyelets forming the lower part of the lug. Solder connections are made directly to the lugs.
In military practice a common terminal board
(Fig. 5B) is a 1 --in. strip of kin. phenolic resin appropriately fungus proofed and equipped with rows of
turret lugs. The terminal boards are usually fastened
to the chassis by machine screws. Also used is the
pancake component board, shown in Fig. 5C. Figure 6 shows a chassis using eyeleted pancake component
boards and wafer-type tube sockets.

plugs and receptacles
The military-type connector consists generally of a
die-cast shell inside of which there is an insulator
holding male or female metallic parts. The insulator
may be phenolic resin or of polystyrene or other materials for better insulation.
In commercial practice plugs consist of thin phenolic
resin forms with the metallic connectors fastened directly to them. The so-called phonograph connector
lends itself well to connection to shielded leads. The
plug contains a center prong which carries the signal.
The prong is centered by a disk of insulating material,
which is in turn surrounded with a small metal shell
that provides ground contact.

high -voltage connectors
Use of voltages of 12,000-14,000 v on cathode-ray
picture tubes has brought about the need for carefully
M-47
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FIG.

6-Eyeleted component boards and wafer -type tube sockets

installed

on chassis

insulated anode connectors. The connector consists
of a plug button designed for corona-free operation,
which fits into a small recessed cavity in the cathoderay tube.
The anode connector is surrounded by a wide circular
shield of Neoprene or silicone since the high voltages
used in this work have a deteriorating effect on natural
rubber.
Anode connector leads are often equipped with
polyethylene-enclosed single-prong connectors.
Where electronic equipment is built up of several
interconnected chassis, need exists for multiconductor
cable and corresponding plugs and receptacles. In
commercial equipment for the mass market, multiconductor cable is sometimes terminated in an octalbase tube socket acting as the female receptacle and a
corresponding eight-prong male plug. In military
equipment, a wide variety of multiconductor connectors is used. These include types having tubular
prongs arranged in clusters and knife -like prongs.

tube sockets
Most common types of tube sockets are the miniature
7, 9 -prong and octal -based sockets. Special types include 4-prong, 8-prong, loktal, 5, 6 and 7 -prong subminiature sockets, 3 -prong transistor sockets, special
sockets for the klystron and various transmitter tubes
and cathode-ray tube sockets with up to 20 prongs to
accommodate new three -gun color tubes.
There are two basic types of sockets, the wafer type,
(Fig. 6), usually made of laminated phenolic material,

7-Bayonet (A) and bead (B) type tube shields; also ring (C)
and collar (D) type tube clamps
FIG.

and the molded type made of either plastic or ceramic.
The wafer socket is riveted to the underside of the
chassis while the molded type is mounted by a metal
saddle either above or below the chassis. The saddle
often incorporates a ground lug.
Tube shields are often used, particularly on miniature
tubes. In one type the saddle of the tube socket forms
the base of the shield. See Fig. 7A. The base has a
bayonet connection to the upper part of the shield.
The upper part of the shield also includes a spring.
Another type, shown in Fig. 7B has a spring bead on
the lower part, which fits into a rim on the upper part.
Tube clamps or tube holders are used where excessive
vibration is encountered or where tubes are mounted
horizontally or inverted. One type of tube holder
exerts cutting-edge action on tubes having molded
bases and may readily be released by slight pressure of
fingers on the holder in the direction of the chassis.
This holder is of 0.015-in. annealed spring steel in the
form of a ring, fastened to the chassis in two places and
bent upwards to form two bows. This type of clamp
is illustrated in Fig. 7C. Another type, shown in
Fig. 7D, widely used in military applications consists
of spring-steel collar and buckle welded to an upright
post. For octal and loktal-based tubes, the collar is
tightened around the plastic base. For miniature tubes,
the post is longer and the tube is held by a cap that fits
over the top of the envelope and exerts downward
spring tension. Subminiature tubes may be held in a
cylindrical clamp that fits around the tube and serves
to conduct heat.
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Wiring and soldering operations, often performed along
cost in manufacturing electronic equipment

a moving

belt like the one shown, may represent 30 to 40 percent of direct labor

Wiring and
Soldering

.

By CHARLES SEELIG and CHARLES F. SCHULTZ
Allen

B.

Television Receiver Division
Du Mont laboratories, Inc.
East Paterson, New Jersey

TELEVISION receivers may contain over 90 feet of
wire, while a complete radar system may have over
4,000 feet. Although the cost of wire and flux-solder
in a television receiver represents only a small fraction
of the overall cost, wiring and soldering may represent
30 to 40 percent of direct labor cost.
Both tinned copper wire and insulated wire are
used. Figure 1 shows various kinds of wire used in
set production. Solid copper wire tinned and bare
of insulation is used in sizes ranging from 38 gage
(0.003465 in. in diameter) to 6 gage (0.1620 in. in
diameter). Wire of 22 gage (0.0253 in. in diameter)
is commonly used. Stranded wire is used to provide
flexibility where movement may be required in disassembly and reassembly. Occasionally flat woven
ELECTRONICS

-

Efficient wiring and soldering methods together with choice of proper materials cut
direct -labor cost and improve performance in military and commercial equipment. Special techniques point way to
fully automatic production

copper braid or solid flat copper is used where low
resistance contacts are required such as common ground
connections between chassis. See Fig. 2. Types of
insulated wire include plastic covered, cotton covered,
lacquered, nylon covered, glass fiber insulated and
the film insulated type. Plastic covered wire is in wide
use.

insulation
A common type of plastic covering is polyvinyl
or a in. in thickness. This insulation
chloride
will resist temperatures up to 80 to 90 C and breakdown voltage to 10,000 v with a usual rating of 600 v.
This wire has good resistance to abrasion and humidity
and is easy to strip. Glass fiber insulated wire shows

h
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FIG. 1-Wire used in electronic equipment manufacturing. At the
top are five examples of solid insulated wire and two of shielded
cable. In the center are shown two types of flexible copper braid,
five of bare hookup wire and three of sleeving or spaghetti. At the
bottom are shown two samples of twin lead and 11 of stranded insulated wire

and durable, will withstand bending and require no
additional thickness due to covering. They are used
in winding coils, particularly the horizontal size and
horizontal linearity coils and deflection yoke coils for
the television receiver.
Teflon is made from tetrafluoroethylene resin. Its
most outstanding characteristics are high insulation
value, resistance to moisture, heat and abrasion. The
plastic in dispersion is applied to glass fiber cloth by
dipping. It is then dried and fused at elevated temperatures. Glass fabric laminates withstand 250 C
continuously and up to 300 C intermittently. Teflon
suffers no apparent degradation from oxygen, tends
to repel water and has the property of shedding dust.
It is used for critical wiring such as high -voltage leads
in television receivers where the wire goes through
several metal shields incurring abrasion and danger of
arc over. High -frequency work in government equipment often requires its use.
Special types of wiring include twin lead used primarily to transmit signals from the antenna to the tv
or f-m chassis. Twin lead may consist of two conductors
of No. 22 gage stranded copper wire set parallel in a
casing of brown polyethlene. This wire has a dielectric
strength of 5,000 volts rms for one minute and a capacitance per foot of 5.5 micromicrofarads at one
megacycle.
Special purpose shielded cable used for audio and
pulse circuits consists of an inner conductor of tinned
copper wire 0.0228 to 0.0256 in., an insulated film of
polyvinyl chloride and circumferential shield of 32 to
36 strands of 0.0057 to 0.0072 in. tinned copper
wire. It may also have a spiral wrap and an outer
jacket 0.010 in. thick of polyvinyl chloride. This cable
will withstand up to 600 volts rms at 90 C.
Silicone is a relatively new hydrocarbon applied as
a varnish or additive to the outside covering of insulation. It is outstanding for its waterproofing properties.

spaghetti

2-Detail

of television receiver showing use of flat copper strip
ground connection. Wire at left is twin lead bringing in signal
from antenna

FIG.

as a

the favorable attributes of plastic covered wire and
provides great resistance to heat. This wire is fire
retardent and is often used in military and airborne
equipment.
Cotton covered and lacquered braid wire is still
used in some receiver manufacturing. Nylon covered
wire is coming into use because it is economical in
cost and space due to its insulating qualities. Its
resistance to abrasion is good.
Film insulated wire includes enamel covered wire
and special coated types. These coatings are tough

Sleeving insulation known as spaghetti is slipped
over tinned copper hookup wire to prevent shorts. One
type consists of braided cotton, rayon, nylon or glass
sleeving impregnated with an oleoresinous varnish and
will withstand 800 v average and 1,500 v short-time
dielectric test. It comes in sizes from 24 gage to 1
inch in diameter. A second type is braided glass tubing
coated with a continuous film of oleoresinous varnish.
This type of sleeving will withstand 2,500 v average,
4,000 v short-time dielectric test. It comes in sizes
from 24 gage to * in. inside diameter.

wiring
In point-to-point wiring, as shown in Fig. 3, all
wiring should be neat, sturdy and as short as possible.
In high -frequency circuits it is often necessary that
point-to-point wiring be used. Servicing can sometimes be completed in less time with point-to-point
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solid copper wire is shown at the left.
FIG.. 3-Subassembly illustrating use of point-to-point wiring. Basic wiring composed of bare
of completed unit, right, shows appearance after components are wired in

wiring because the direct path can be traced easily.
Less wire is used and there is no need for identification
of wire ends.
Basic wiring, or the connections of tinned copper
wire to the chassis after mechanical parts have been
assembled, is usually point-to-point wiring. Figure 4
shows use of point-to-point wiring in a tv receiver.
When specifications require it, wires are grouped
and laced into a cable. Wires in a cable must be neat
and tightly bound. Leads should be of a length to
provide slack to prevent stress on individual wires and
terminal connections. There must be sufficient slack
to enable removal of parts for inspection, adjustment
or repair without disconnecting or damaging other parts.
The wires are placed separately on a cable board in a
predetermined sequence. After all the wires are laid,
twine, linen or lacing cord is used to form a solid unit.
Cables are almost always made bottom side up so
that the lacing knots will not be visible. Figure 5
illustrates use of cabled wiring.

wire stripping
The outer covering of wire such

as nylon, cotton
the
conductor to
from
or enamel must be separated
confor
the
soldered
provide a clean, shiny surface
tinned
in
poorly
result
nection. Poor stripping will
copper ends and a poorly soldered or noisy connection.
Wire stripping can be accomplished chemically,
mechanically or electrically. Preparations having the
consistency of heavy syrup or free-flowing paste are
available that can be used to strip lacquer, enamel or
other film insulation. These preparations are composed
of ingredients such as chlorinated solvents, having good
solubility properties, ammonia and phenolic fractions
which are excellent solvents for resins. An interval of
time must elapse between the application of the
stripper and the reaction or blooming time. This time
element is a cost consideration.
A common method of wire stripping is mechanical
ELECTRONICS
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View

stripping. Precision machines, Fig. 6, have been designed to cut to lengths up to 15 in. and strip 3,000
wires per hour. Stripping length on both ends can
be the same or the ends can be stripped to different
lengths.
Another mechanical stripping method employs an
electric motor and one or two wire wheels. This
method can he used on various gages of wire and
types of insulation and a long stripping length is possible. A variety of stripping wheels are made, including
a fine -gage crimped wire or wire and glass fiber wheel.
Insulation is stripped by inserting leads between rotating wheels. The entire unit can be moved to the
work position. The wheels must be changed, depending upon the wire to be stripped. In some cases wheels
with 50 percent of their useful life remaining must
be replaced to achieve satisfactory quality of stripping.
Still another type of mechanical stripper uses a
motor to revolve the stripping blades. The wire to
be stripped is fed through a hole in the front cover
and, by depressing a foot pedal, the two stripping
blades, which revolve at a high rate of speed, are
brought in contact with the insulation. The blades
stop short of the conductor and as the wire is withdrawn the insulation is separated from the conductor.
This type of stripper can be used only on insulation
other than the film or plastic type. It must be bolted
to the bench and the pedal secured to the floor. Its
advantages are that it operates quietly and safely;
stripping length adjustment can be made quickly.
Blade cost is low and blade life high.

marking and coding
Once the wire is cut and stripped to the required
length it is tin dipped, generally in a solder pot containing 50-50 (tin/lead) bar solder. When used in
cabling the wires may require identification or coding.
In point-to-point wiring such as that used in radio
and television receivers the exterior color of the insulaM-51

FIG.

4-Use of point-to-point wiring

Photo, right, shows

a

in a tv

receiver.

Photo, left, shows set with parts assembled to chassis and basic wiring installed.

set completely assembled and wired

tion is used for coding. This may be either a solid fiber. The binder in most cases is a phenolic in the
coloring or a secondary or tracer color along with the form of a varnish with which the material is treated
principal color.
in the early stages of manufacture. This material is
Recently, printed vinyl tape has been used for identi- also available with a binder of melamine or silicone
fication of wire, cable and conduit. It is composed if required.
of a thin printed pressure-sensitive vinyl tape having
Standard sheet sizes are 18 X 24, 36 X 67, 36 X 44,
an efficient adhesive on the back. It is available in 36 X 36 and 39 X 49 inches. Thickness runs from
rolls of various widths. The ink is sealed into the 0.010 in. to u12- in. Terminals fastened to these boards
vinyl backing to provide an abrasion -resisting material. may be of the single-ended type riveted or eyeleted on.
The tape can be fed from a machine or cut to required By staking and spinning, terminals of a double-ended
length by hand.
type may be attached.
Insulated plastic tubing is also used on individual or
Prototype fabrication and short-run production is
grouped wires. To identify both ends of a large quantity facilitated by a mounting system that consists of terof wires, plastic tubing is purchased in lengths as re- minal cards, unit planning cards, miniature terminals
quired. Printing is done on the exterior parallel to and tube sockets. The terminal cards are prepunched,
the length. In a particular cycle of the operation a multihole cards that have flexibility to take a number
length of the imprinted tubing is slipped over the end of circuit variations.
of the wire before terminating it.
A self-adhesive tape is available in cut-to-size strips soldering fluxes
or labels from 1 to 6 inches in length and from
to
To join metal by soldering, it is necessary that the
3 inches in width. It can be written on with any
surfaces be clean and free of all oxides. This is done
dry, blunt point such as pencil or stylus. Writing by employing a flux that will dissolve the oxides
on
appears beneath a layer of transparent plastic due to the surface, permitting the molten solder to
wet, spread
pressure of the writing instrument.
and take. The flux reduces surface tension of the solder
and the metal, allowing the solder to penetrate into
component boards
the pores of the metal, and creates a protective coverComponent or terminal boards are used as tie points ing to preclude the now clean surface from becoming
in the circuit of a television receiver. They are usually reoxidized due to the heat required in soldering.
mounted to the metal chassis by rivets, eyelets or
Fluxes are either noncorrosive or corrosive. The
screws. Some have only one or two terminals while degree of corrosion indicates its activity with pure water.
others may have eight or more. The material used Rosin is noncorrosive while hydrochloric acid is cormay be phenolic NEMA grade XP, vacuum wax im- rosive but has great fluxing power.
pregnated, or it may be of phenolic, grade X, chocolate
Rosin consists chiefly of abietic acid and related subbrown surface with a tan core. Table I lists materials stances. At ordinary temperatures it is a solid and does
for terminal boards.
not cause corrosion but it reacts mildly at soldering
The material itself is a laminated thermosetting temperatures. Rosin is easily crushed into powder and
plastic made by bonding together two or more piles of melts rapidly at about 125 C. The usual solvent for
impregnated stock. The base material may be paper or rosin is methylated or denatured alcohol. Powdered
fabric made from cotton, asbestos, glass or synthetic rosin is mixed with from two to four parts by weight
-
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left is fabricating cable for a communications
may often be required in military and commercial equipment. Operator at
is stripping ends of wires comprising cable for
at
right
Operator
cord.
linen
with
them
then
binds
She lays wires on harness board,

5-Cabled wiring

receiver.
large radar set

of alcohol. In addition to either methyl, ethyl, propyl
or butyl alcohol, oil of turpentine or carbon tetrachloride are sometimes used as solvents. Rosin itself
is a relatively poor flux since it will take only on relatively clean copper, brass, hot-tinned or tin -dipped
surfaces.
Various acid additives are added to rosin to make
it a more active flux. In activated solders the active
ingredient employed will volatilize upon being heated,
accomplish its extra fluxing job and leave only a plain
rosin residue.

soldering techniques
To join metal with soft solder the proper flux must
be applied and the metal heated to liquify the solder
alloy. Tools used for soldering include: electric and
gas -fired soldering irons, torches, induction heating
machines, oven soldering, radiant heat, electrode soldering, steam heating, resistance soldering and hot-plate
soldering. Figure 7 illustrates a soldering operation
using a torch.
The tip is the heart of the soldering iron and is
generally made of copper because of its exceptional
ability to absorb and transfer heat rapidly. Electric
soldering irons are available in power ratings of 40,
60, 100, 125, 150, 200, 250, 300 and 500 watts. The
higher the wattage the more heat the tip can hold
and transfer and, in general, the higher the wattage
the heavier the soldering iron. For production soldering, which is often done by women, a frequently used
iron runs between 125 and 150 watts.
Irons of 200 watts or more are used where a number
of ground lances are to be soldered. On long cycle
operations without a temperature-regulation device
service life of soldering iron heater elements may be
upwards of four months. Use of a heavy soldering
iron for parts assembly is shown in Fig. 8.
Much of the bar solder used in industry is used in
ELECTRON iCS

-

October, 1954

soldering pots. See Fig. 10. Solder pots are used where
the tinning of wires or components is necessary. The
electrically heated solder pots make the solder molten.
The part is dipped in flux and then immersed in the
solder bath.
A soldering pot should be operated at a controlled
temperature, generally not in excess of 125 to 150 F
above the melting point of the solder being used. Table
II gives melting temperatures of various solder alloys.
Bar solder is available in 50/50, 60/40, 40/60, etc. Consideration must be given to the amount of heat withdrawn due to parts being dipped. By so doing drossing
and scaling on the top of solder in pots will be kept to a
minimum and brighter finish obtained on the part. To
maintain proper temperature during dipping a thermostatically controlled soldering pot may be employed.
Use of virgin tin-lead solders is important for good pot
soldering. Virgin metals contain far less impurities than
smelted or refined solder.
In dipping copper parts into a tin -lead solder bath
the affinity between tin and copper results in tin copper crystals that may form a sludge at the bottom
of the pot. This is removed from the bath and
deposited upon the surface of the article being tinned.
It is good practice occasionally to cool the solder bath
to 10 F above melting temperature, remove these
crystals from the pot and refill with fresh solder.

other joining processes

-

Welding involves joining metals with high heat
2,200 F and higher. This results in strong connection
but is used primarily in joining very heavy metals to.
avoid buckling and warping of the basic material.
Silver soldering and brazing are methods of joining
metals using hard solders that contain high percentages
of silver, copper, etc.
The temperature for silver soldering or brazing runs
from 1,150 F upwards and fills the need for a process
M-53

b-Mechanical wire stripping methods. Wires can be cut to length and stripped !..,
them in machine, right
FIG.

FIG. 7-Use of a torch in soldering cpeation.
variable air -dielectric capacitors

Operator is assembling

of joining of metals at a lower temperature than that
of welding. Soft soldering employing tin -lead is the
lowest temperature (360 to 600 F) method of joining

metals. It permits joining thin metal sheets or delicate
parts without buckling or warping.
Tensile strengths of soft solders vary from 17,000 lbs
per square inch to approximately 29,000 lbs per square
inch. An alloy of tin and lead will melt at a lower
temperature than either of the two metals by themselves. Pure tin has a liquidus temperature of 450 F,
M -54
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fleetly, left, or the ends merely stripped by inserting

8-Irons of 230 watts or more are used in chassis soldering and
parts fabrication
FIG.

while pure lead has a liquidus temperature of 620 F.
Any combination of the two metals has a lower melting
point.

solderless connections
Solderless connectors are available in a wide variety
of sizes and types. Tools are available for manual, pneumatic, hydraulic and electric operation that compress
the barrel of the connector onto the conductor.
Advantages of solderless connectors include uni October, 1434-ELECTRONICS

NEMA
Classification

Application and
Colors

Filler

Binder

Description

X

Natural,
black,
walnut &,
brown

Paper

Phenolic

General purpose paper -base grade for panels,
contactors and terminal blocks where high mechanical strength, low-cost material is required

XXP

Black &

Paper

Phenolic

Excellent insulator; can be machined readily and
punched hot. May be used in switches, relays,
vibrators and where a low dielectric loss material
is required

Medium
cotton

Phenolic

Best canvas base, electrical grade

Phenolic

Has

natural

Black &

CE

natural

drill
AA

Asbestos

XXX

Black &
natura'!

Paper

Phenolic

Excellent electrical grade. Preferred grade where
low dielectric loss and stability upon exposure to
moisture are of primary importance. Used on
equipment involving high voltages at temperatures up to 130 C

XXXP

Black &
naturaii

Paper

Phenolic

Compares favorably to XXX as regards electrical
properties. Preferred where a paper -base punching grade of high insulating value is required

XP

Black,

Paper

Phenolic

General purpose paper -base grade of low cost
for punching. For use at temperatures up to 100 C
and moderate humidity in applications such as
spacers, terminal boards and crossbars for knife type switches

fabric

natural,
walnut &
brown

FIG.

high heat resistance, low coefficient of
thermal expansion, low water absorption, fairly
high impact resistance and good resistance to
wear and chemical corrosion. It has low dielectric
strength

Natural
only

9-Printed circuit techniques irclude

use of

conductors sprayed on dielectric plate, left, and stamped from metal foil and embedded in

plastic, right

fortuity of installation, simple operation by unskilled
operators and optimum rate of attachment. Savings in
manufacturing are obtained by elimination of solder,
soldering iron with its replacement and maintenance
costs and a saving of the electrical power required to
operate soldering equipment.
Development of a solderless wire -wrap connection
provides a new technique for making solderless electrical
connections. The wire is wrapped around the terminal
using a specially designed air or electric tool. Sufficient
ELECTRONICS
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tension is developed so that the resulting bond becomes
permanent, both electrically and mechanically. This
method not only eliminates all need for solder, but
since it is made with a power tool, less time is required
than for hand wrapping.

special techniques
Modular design for electronic equipment is aimed at
breaking a potential bottleneck that might occur in an
all-out emergency and at simplifying equipment. The
M-55
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Table Il

- Melting

Characteristics of Solder

Temp at
Temp at
Solder Alloy Composition Which Solder Which Solder
percent
percent
Becomes Plastic Becomes Liquid
tin
lead
in deg F
in deg F
0
5
10
15

20
25
30
35
38

40
45
48
50
55
60
63
65
70
75
80
85
90
95
100

100

-

95
90

522
435

85
80

361
361
361
361
361
361
361
361
361
361
361
361

75
70
65
62
60
55
52
50
45
40
37
35
30
25
20
15
10
5
0

620
597
576
554
536
514
496
477
468
460
437
424
414
391

370
361

361
361
361
361
361
361
361

-

364
367
378
390
403
415
432
450

'Eutectic alloy is formed having one sharp melting
point and no plastic range

FIG. 10-Soldering of leads to octal plug is performed by first fluxing
connections then dipping part in soldering pot, rear

heart of one system is a ceramic wafer,
inch square
and illy inch thick. After being stamped and pressed,
the wafers are oven cured. Notches on all four sides
are silver-painted for circuit connection use. After
fabrication they are sorted automatically for proper
positioning of capacitors or resistors of the required
value. Complete assembly of the wafer -mounted parts
is done on a single machine. They are then fed into a
machine for automatic soldering. The final modules,
which may consist of four to six wafers with their
associated resistors and capacitors, are assembled,
soldered and then connected automatically to a tube
base. In turn, connections are made to a base plate
produced by a printed circuit process to form the final
subassembly.
Another automatic production technique revolves
around a machine that solders many joints at one
time by dipping an inverted television chassis in a
solder pot of sufficient size. Preceding the dip soldering
operation, a chassis has ground pins and spring washers
installed by semiautomatic machinery. The chassis are
then fed into a large press which inserts a large quantity
of rivets into pin plates and terminal strips in one
stroke. The terminal pins receive the components
designed for them and the chassis is dip -soldered.

printed circuits
When a circuit

is produced upon an insulating
surface by any process it is termed a printed circuit.
There are six main classifications: painting, spraying,
chemical deposition, vacuum processes, stamping and
dusting. In painting, conductive and resistive paint is
applied by brush or stencil. Later capacitors and tubes
are added. Resistive and conductive paint may also be
applied by spraying. In chemical deposition, a chemical
solution is poured over an insulating surface covered
with a stencil and a metallic film precipitated out to
form the circuit. The circuit may also be electroplated.
In vacuum processes, the conductors and resistors are
distilled onto the surface.
Other methods include die stamping in which conductors are punched out of metal foil and then attached
to the insulating panel and dusting wherein conductive
powders are dusted onto a surface through a stencil
and then fired. The powder may be held electrostatically or by a binder. In addition to these printing
processes, photoetched circuits are also referred to as
printed circuits.
A printed circuit replacement for waveguides is composed of some base metal which is a fairly good conductor such as aluminum or copper. On to this is
securely fastened by pressing, a material such as polystyrene. Next to this insulator is the foil, photoetched
in particular a design together with the components,
resistors, connections, etc. Sometimes a double arrangement is made resulting in a sandwich. It is used principally in microwave circuits as a substitute for the
plumbing generally used.
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FIG. 1-Plan and front elevation of a Christmas-tree frame. This provides a rigid structure
of channels to which panels can be fastened. Chassis arre mounted in horizontal drawers

Designing
the Cabinet ...
By JOHN

T.

MULLER

Consultant
Livingston, New Jersey

of cabinets for electronic equipment depends primarily upon the size and function of the equipment and the environment in which
MECHANICAL DESIGN

it must operate. Environmental conditions include
shock, vibration, extreme temperatures, salt spray and
high humidity. Equipment may also be designed for
operation at high altitudes, underwater and in explosive
atmospheres.

construction
Stationary equipment such as large-scale computers
and telephone amplifiers is not ordinarily required to
function under conditions of shock and vibration. Such
equipment is designed primarily from consideration of
static loading.
Equipment built as a single unit, such as the power
amplifier of a transmitter, presents an individual design
problem. However, heavy components such as power
ELECTRONICS

-October,

Environmental conditions strongly influence design of military and commercial
electronic equipment. Some cabinets
even permit operation underwater, in
explosive atmospheres or while subjected to severe shock, vibration and
extreme climatic conditions

and modulation transformers, filter capacitors and
chokes should be mounted near the bottom of the cabinet to reduce static loading of upright structural members.
Heat dissipating components such as power amplifying and rectifying tubes should be mounted clear of
other objects to permit convection cooling. A blower
may have to be installed to provide necessary movement of cooling air. The air intake should be located
near the bottom of the cabinet with the outlet provided
by perforated side panels or louvers near the top.
When locating shelves or other functional supports
within the cabinet consider their effect as baffles in the
air cooling system. The air intake should be furnished
with a glass fiber or other filter to avoid dust deposits
within the cabinet that may cause short circuits. In
many transmitter locations it may be necessary to install
ducting connecting the air intake, outlet or both to the
M-57
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FIG.
is

2-Drawer type

of construction in which broad side of chassis

horizontal

is

outside of the building. Liquid cooling is necessary for
some large transmitting tubes but modern practice is to
restrict its use as much as possible, especially in military equipment.

relay racks
When equipment

FIG.

is

broken down into individual

chassis as with telephone amplifiers, diversity receivers,
frequency meters and laboratory equipment, relay rack
construction is popular. The standard rack stands 76 in.
high, is 19 in. wide and 14 in. deep. It has a rectangular
framework of welded angle sections. Smallest structural angle is 3 X 3 X 3/6 in. However, for cabinet
construction bar angles of mild steel are commonly
employed. A list of sizes and weight per linear foot is
given in Table I.
Side panels and back panels or doors are pressed from
sheet steel. Gages and weight per square foot together
with mill tolerances are given in Table II. Mild steel
is usually adequate for cabinet work. Where corrosion
is a factor, copper -bearing sheet steel may be employed.
Where appearance is important use of galvanized
steel may be economically justified by its ease of finishing. Note that in U. S. gages galvanized sheet steel runs
2.5 ounces heavier per square foot. Where additional
strength or hardness is required in structural members,

steel of higher carbon content may be employed. Use
of galvanized steel is commonly avoided in designing
government equipment because of difficulties experienced in welding it.
Chassis are mounted in relay racks by either panel
or vertical mounting. In panel mounting the chassis
is bolted to a front panel and the panel attached to
parallel upright members of the rack by countersunk
bolts. The broad side of the chassis is supported in
the horizontal plane by cantilever action. Heavier chassis may require angle brackets for additional support.
Panel mounting has the advantage that the tubes are
operated in an upright position.

3-Drawer type of construction

in which broad side

of chassis

vertical

When subdividing equipment into chassis, functional
design is the major consideration. However, mechanically the front panel should be an integral number of
inches high. For ease of servicing each unit should
weigh no more than about 40 pounds. Military specifications require that chassis or single units weighing in
excess of 150 pounds be equipped with hooks for use
with mechanical hoisting equipment.
Size restrictions are imposed on marine equipment
by hatch and door sizes. Surface vessel hatches are
30 X 30 in. with round corners on a 7.5 -in. radius.
Doors are 26 X 45 in. with round corners on 8 -in. radius.
Submarine hatches are circles 25 in. in diameter. Doors
are 20 X 38 in. with round corners on 10 -in. radius. In
both cases the height restriction is 72 in.
In military airborne equipment, panels are usually
multiples of 5.5 in. in width and an integral number
of inches in height.
One disadvantage of panel mounting aside from the
difficulty of servicing is heat dissipation. Often each
heat dissipating chassis must be equipped with its own
blower. In equipment where more than one relay rack
is to be employed, install rectifiers and other heat dissipating units in one rack, mounting the units vertically,
and provide an adequate blower if such a layout does
not make the cabling too complicated.

vertical mounting
In vertical mounting each chassis is provided with a
flange along its narrower dimension. The chassis is
bolted to parallel upright members in the rack so that its
broad dimension is in the vertical plane. This has the
advantage that both the tubes and the components
and base wiring are available for adjustment and servicing without removing the chassis from the rack. This
type of construction is commonly used for television
video equipment.
Single blowers can be installed for a whole relay rack
or the front and rear panels left off and cooling equip -
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chassis pivots about axis indicated.
trates how chassis is swung forward and down
FIG.

4-Hinged

Arrow illus-

ment installed for the whole operating space. There is
some disadvantage when tubes are mounted on their
side, which subjects their internal structure to abnormal
static loading.

means of access
Accessibility for servicing may be achieved by mounting chassis in removable sliding drawers. This is required
quite frequently in military equipment. Where drawer
type construction is employed the Christmas -tree frame
illustrated in Fig. 1 is used to construct the overall
cabinet. Here, mild steel angle sections form the basic
rectangular framework that may be strengthened by
straps of channel section. Channel sections also divide
the cabinet sections vertically and provide support for
the drawer mechanisms. The smallest structural channel section is 3 X 2 X 3/iß in. But bar channels are
usually used in cabinet construction. Table I lists sizes
and weight of bar channel sections.
Among the drawer mechanisms commercially available is one in which the chassis may be tilted upwards
after being withdrawn from the cabinet, forming an
angle of 30 degrees with the horizontal. Another type
is the vertical slide in which the broad dimension of
the chassis is vertical in the cabinet. Choice of whether
to use a horizontal or vertical slide will depend upon
the functions of the chassis themselves and upon their
linear dimensions. Horizontal and vertical slides are
shown in Fig. 2 and 3.
Where drawer construction is used in portable or
mobile equipment precautions must be taken to prevent the chassis rattling in its drawer. The drawer can
be driven onto tapered guide pins that lift it off its
rollers and lock it in place. This may be done by a tie
rod having a knurled knob or a cam rod with a handle.
Vertical drawers or slides usually have less depth than
horizontal ones. Thus there is less room for the locking
mechanism and the drawers may not be secured as well.
Other means for gaining access include hinged chas ELECTRONICS

-

5-Front panel of airborne navigational computer, illustrating
arrangement of controls
FIG.

sis, doors and removable panels. The equipment illustrated in Fig. 4 is a radar indicator. The chassis rotates
about the axis indicated; its broad side may be swung
down to a 60-degree angle with the vertical.

Electronic business machines are designed with doors
on the inside of which components are mounted, with
servicing test points readily available. In television
cameras, components and wiring are mounted on both
side panels and on either side of a vertical plate midway
between the sides. The side panels fold away, exposing
all circuits for servicing or adjustment.
Equipment built as a single unit may be equipped
either with doors or removable side and back panels.
Where extremely wide equipment racks are employed
care should be taken that the door is not too wide to
permit opening it in confined quarters. Alternative
methods include double doors latching to an upright
member in the center of the cabinet's rear face, sliding
doors or fold-away doors. These three latter means of
gaining access may, however, become sources of vibration trouble in mobile equipment. Thus many marine
transmitters still use back and side panels that are
secured by captive bolts having knurled or slotted heads.

other materials
Where weight is a factor, as in airborne radio and
radar equipment, cabinets may be made from aluminum
or magnesium. Aluminum cabinets may be either fabricated from sheet stock and structural sections or cast.
Aluminum alloys are available for either sand or permanent-mold casting. Magnesium alloy cabinets are
usually cast.
Commercially pure aluminum, 2S, is quite soft and
used largely for panels where strength and hardness
are not prerequisite. Aluminum alloys, formed by
adding small percentages of copper and other metals,
provide greater strength and hardness. However, aluminum's natural resistance to corrosion is diminished
by alloying. This corrosion resistance may be recovered
M-59
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6-Cabinet for radio transmitter designed to function underwater; gasket provides waterproof seal
FIG.

7-Three methods utilizing 0 -rings to seal cabinets of waterproof or pressurized equipment
FIG.
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(left)-Isolation; basic mechanical system of handling vibration (A), three typical methods of applying shock mounts, (B, C, D)
and one form of acoustic isolation (E)
FIG. 8

(above)-Military equipment employing modern cabinet design principles. Heavy components are mounted at bottom
FIG. 9

to some degree by rolling a coating of commercially
pure aluminum onto the structural alloy when the alloy
is in the ingot stage.
Structural sections are generally made from alloy 14S.
Available sections include angles, unequal angles, channels and flats. Sheet aluminum is available in grades
2S, 3S, 52S, 24S and others. The characteristics of various alloys are given in Table III.
Where strength and hardness only slightly better
than 2S is required, 3S may be used without additional
cost. However, where strength and hardness are prime
considerations 24S is often used.
Commonly used alloys for sand casting are 112, 113
and 212. For permanent-mold casting, alloys 113 and

C113 are available. Where only a short production run
on cast aluminum chassis is desired, sand casting may
be used although for longer runs, permanent -mold casting provides increased production and better finish.
Choice of the proper alloy for casting cabinets is a
critical business best done in consultation with either
an aluminum supplier or staff metallurgical engineer.

appearance
The external appearance of the cabinet deserves consideration from both esthetic and functional points of
view. Modern practice is to avoid sharp corners on
cabinets as a safety measure. Doors should have rounded
corners and be furnished with stay-open latches foi
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Table

I

- Structural

Steel Forms

Table Il -Weight and Thickness of
Commonly Used Gages of Sheet Steel

for Cabinet Construction
Weight

Size
(in.)

(lbs per ft)

CHANNELS

0.28
0.84
2.32

'hX1/2X1/8
1

X

X

1/2

'/8

2X1X3/16

Weight
USS

Gage
11

Thickness
(in.)

0.1196

ANGLES
1

1

X
X

s/8

X

1/2

3/4

X

'/8

0.64
0.70
0.80

11/2

X
X

3/16

11/2

X

1/4

X
X

11/2

11/2
11/2

X

0.1

1

21

(lbs per
sq ft)

Weight
(galvanized)

5.0

5.156

0.1270

1X1X/8
11/2

Order
limits

1/2

1

12

0.1046

0.0972
0.1120

4.375

4.531

13

0.0897

0.0822

3.75

3.906

3.125

3.281

.23

1.80
2.34

0.0971
14

0.0747

0.0710
0.0821

the protection of maintenance personnel. Finish is
often dictated by military or customer specifications
but a dull crinkly finish is preferred both for appearance
and to reduce operator fatigue from glare. Shatterproof and glareproof glass for windows in cabinets is
often required, as is the use of clips to hold the glass
in place -augmenting cement commonly applied. Designers of military equipment must be concerned about
light leaks in cabinets. Military equipment must also
be furnished with means of dimming panel lights. Use
of transilluminated plastic lighting panels is one preferred way to illuminate dials and meters.

controls and indicators
In placing controls and indicators, it is generally
desirable to group dials and meters in clusters of no
more than five. The controls must be so placed that
their manipulation does not interfere with reading dials
and meters. The indicators must be legible, which
requires that printing be done in strong contrasting
colors; it should also be large and without serifs or
other distracting embellishments. Counter -type indicators are sometimes preferred to pointer type indicators.
Indicators should be at eye level and controls within
convenient reach of the operator. The most infrequently used controls should be placed behind the
front panel or in other locations available to the technician. Controls more frequently used but not necessary
used for normal operation should be located behind
hinged doors to reduce operator confusion from too
vast an array of controls. Factory adjustments must be
clearly indicated, such as by painting, and daubed with
Glyptal or a similar compound to prevent tampering.
A well -designed control panel is illustrated in Fig. 5.
Cabinets for marine equipment or other gear designed
to function while exposed to the elements are either
drip proof, splash proof or waterproof. Drip proofing is
ELECTRON ICS
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16

0.0598

0.0568
0.0635

2.5

2.656

18

0.0478

0.0449
0.0508

2.0

2.156

19

0.0418

0.0389
0.0443

1.75

1.906

20

0.0359

0.0344
0.0388

1.5

1.656

21

0.0329

0.0314
0.0343

1.375

1.531

provided by avoiding openings in the top of the cabinet,
crowning the top surface for good drainage and designing louvers so that water will drain off. Splash proofing
involves design of baffles to prevent water from reaching
the circuits.

waterproofing
These methods stop short of actual waterproofing,
which is reserved for equipment that is to function while
submerged. This includes radio equipment for mounting on decks of submarines (Fig. 6), underwater television equipment etc. Waterproofing is achieved by use
of gaskets and specially designed flanges as illustrated.
Similar techniques are used when it is necessary to pressure seal equipment for operation at high altitudes or in
explosive atmospheres. The gaskets used are often synthetic rubber O -rings. These may be backed up by
leather or fiber washers where high pressure sèaling is
required. Sealing rings are available in special cross
M-61

Table

Ill-Mechanical Characteristics of
Aluminum Alloys

Alloy

Tensile
Strength
(lbs per sq in.)

Yield
Strength
(lbs per sq in.)

Brinell
Hardness

WROUGHT ALLOYS
2S

13,000

5,000

23

3S

16,000

6,000

28

14S

27,000

14,000

45

24S

27,000

11,000

47

A51S

48,000

43,000

100

52S

27,000

12,000

45

61S

18,000

8,000

30

75S

33,000

15,000

60

SAND-CAST ALLOYS
112

19,000

15,000

70

113

19,000

15,000

70

195

29,000
19,000

16,000

60

14,000

65

212

PERMANENT MOLD CAST ALLOYS

113

24,000

19,000

70

C113

25,000

24,000

80

B195

33,000

19,000

75

As in the case of waterproof equipment, explosion
proofing increases the cooling problem. Solutions include separating equipment that might spark from heat
dissipating circuits and mounting the latter outside
the housing, furnishing the housing with cool air under
pressure, providing the housing with cooling fins and
derating components to be located within the housing.
Equipment, such as missiles, which may be stored
for an indefinite period but must give 100 -percent performance when taken from the shelf is often hermetically sealed and filled with dry nitrogen to prevent
corrosion.

mobile equipment
In a sense, all modern equipment must be transportable. Formerly, large transmitters were erected on the
site but today even these units and items such as large
scale computers are broken down into smaller units
and shipped to point of use. In such cases, however,
protection from shock and vibration while in transit
is the responsibility of the packaging engineer.
Equipment designed for installation aboard ships,
planes or motor vehicles must maintain its functional
performance under varying conditions of shock and
vibration. Such mobile equipment is subjected to both
primary and secondary motions. The former are the
motions of the vehicle while the latter include motions
of equipment or component parts induced by the primary motion. A prime function of the cabinet designer
is to eliminate secondary motion or to limit it so that
fragile electronic parts will not be damaged or their
life unduly shortened by fatigue.

vibration
sections as well as the usual O shape. Three common
ways of making an O-ring seal are illustrated in Fig. 7.
Sealing inhibits ventilation and cooling the equipment
may become a serious problem. Fins are added that increase the surface area exposed to the water, so that
heat may be dissipated.
Where equipment is to be operated in an explosive
atmosphere, means must be provided to eliminate
sparking in the equipment and to insure that if sparking does occur resulting hot gases will be contained and
not spread to the outside atmosphere.
Sparking may be reduced by using mercury switches
and nonarcing relays. To contain any explosion that
may occur, equipment can be housed in dome -shaped
cast steel structures. These are equipped with wide
flanges so that escaping hot gases will be cooled before
reaching the explosive atmosphere outside.
An air purge may also be used. Here inert gas or
air free of explosive gases is supplied to the equipment
housing or, in some cases, to the entire equipment space
under a static pressure greater than atmospheric. This
technique keeps the explosive gases away from sources
of flame.
M-62

Basically vibration is a periodic motion that occurs
when an elastic system is displaced from its equilibrium
position and released. When a mechanical system is
excited at its natural resonant frequency, the disturbance
is apparently amplified, by a means analogous to the
voltage amplification across a parallel resonant circuit
excited at its resonant frequency.
A piece of electronic equipment is an aggregation of
simple mechanical systems. For a complex system there
are a great number of natural frequencies or modes of
vibration. If excitation is applied, all these modes will

appear-some to a greater extent than others. If the excitation is too great the amplitudes of the various modes
may be sufficient to cause failure of electronic com-

ponents.
If equipment is designed so that its lowest mode of
vibration occurs at a frequency higher than any anticipated forcing frequency (primary motion) no modes of
vibration will be excited in the equipment. This is the
principle of rugged design.

vibration isolators

'

When equipment must function in the presence of
primary motions having such high frequencies that it
October, 1954-ELECTRONICS

Environmental testing. Equipment at left is readied for test in Signal Corps' stratosphere chamber. Center photo shows chamber for 50 -hour
salt-spray test. Resistance to ice and snow is determined by testing equipment in cold room, right

impossible to design equipment all of whose modes
of vibration occur at higher frequencies, vibration isolators must be employed.
In equipment for conventional aircraft, the effects of
vibration may be limited by use of soft isolators such
as shock mounts.
A vibration isolation system using shock mounts is
shown in Fig. 8A. It consists of resilient cushions such
as steel springs, rubber mounts or mounts. of composition material. Also shown is a method for snubbing or
limiting the maximum excursion of the system under
extreme overloads. Captive features in the mounts will
prevent the unit becoming a missile should the spring
or rubber be destroyed or disintegrate. Two typical
systems of mounting are shown. Center -of-gravity
mounting, Fig. 8C, is commonly used for military equipment. Doable shock mounting, Fig. 8D, has sometimes
proved ineffective.
Equipment for use in modern military aircraft must
undergo vibration tests up to 500 cps or higher for pulse
jets and roçkets. At such high frequencies of vibration
conventional isolation methods are sometimes ineffective. The problem may become an acoustical one. One
method of vibration isolation, shown in Fig. 8E, involves the use of a laminated framework in which fiber
or asbestos is introduced between metallic laminations
to provide an acoustic block.
is

rugged design
In the case of shipborne equipment, Navy specifications call for vibration test in the range 5 to 23 cps at
an amplitude of 0.03 in. and at a greatly reduced amplitude up to 35 cps. Resonance will be avoided in these
tests only if the lowest mode of vibration is above these
frequencies.
Mounting the cabinet on shock mounts may be ineffective since the resonant frequency of some shock
mounts is about 30 to 35 cps and no isolation is provided below 50 cps. Rather than attenuation of vibration amplitudes, there is an amplification. One answer
is to design the equipment so that all modes of vibration are above the test range. This implies that the
ELECTRON!CS
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stiffness of supporting structures such as brackets,
clamps and chassis should be checked so that the
natural frequency is within the correct range.
Simple mechanical systems like a transformer and its
supporting bracket, or a transformer in the middle of a
chassis may be checked by load deflection tests. For
example, if a transformer-bracket combination should
have a resonant frequency not lower than 50 cps then
the static deflection of the bracket at the load should
not exceed 0.004 in. This is obtained from

D
10/P
where f is the natural frequency.
When assemblies become more complex, frequency
response can be investigated on a vibration table. This
may be done early in development. It is good practice
to require components to pass a vibration test; every
chassis should be subjected to similar treatment.
Such procedures will often reveal failures recognized
at once as design shortcomings and at other times construction or assembly weaknesses.
Among design failures must be counted the so-called
oil -canning of transformers and other solid massive
components on the chassis. Motion of these components causes the broad side of the chassis to vibrate
in a two-dimensional mode. The effect is similar to
that produced by displacing and releasing the sides of
a large rectangular oil can. It is extremely destructive
of fragile electronic components.
Oil -canning can be reduced by dividing a chassis into
several subchassis possibly held together by a rigid
framework. Also, heavy components such as transformers and chokes should be mounted near corners
to derive added support and transmit secondary vibrating motions of the part to the framework where the
motions will be damped out.
The supporting framework and the various drawers
or chassis assemblies make up another resonant system.
For example, a drawer that contains transformers may
be considered to be a solid mass compared to the
framework of the supporting cabinet. The stiffness of
this framework must be sufficiently high so that it does
not have a low mode of vibration. Providing vibration

October, 1954
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or shock mounts for such a cabinet is sometimes ineffective since the lowest mode of vibration of the cabinet

itself is below the minimum allowed. Therefore the
framework of a cabinet should be sufficiently rigid to
be compatible with the subassemblies which it must
support. Rigid frames do not imply heavier frames but
frames designed to make better use cf the cross-sectional areas.
It should be noted that the amplifying effect of cabinet resonances requires that component subassemblies
be tested on the vibration table at amplitudes higher
than that of the cabinet as a whole.

shock resistance
Protecting electronic gear against shock is related to
the modes of vibration. Shock is a transient motion
with a finite time interval. If there is a proper ratio
between this time interval and the period of the mode
the chances are excellent that no interruption of the
functional operation of the equipment will occur. It
is impractical, however, to protect equipment against
any and all shocks. It has been shown that shock
mounts giving a natural period of 30 to 35 cps and a
displacement capacity of about Z inch provide excellent
shock protection for shipborne equipment.
Some of the important steps in designing a cabinet
may be summarized. Design a substantial, rigid frame

compatible with the weight it must support. Put heavy
components such as transformers near the base. Locate
fragile components like tubes and relays in the center
of the cabinet away from locations where vibration
and shock disturbances are transmitted to the cabinet.
Select rigid supporting brackets and tie them in properly
with the frame. Make all clamping positive and avoid
springs for holding parts in place.
Although such requirements may seem incompatible
with weight saving, they are actually conducive to such
a program. Rigidity and light weight are both associated with higher natural frequencies and any procedure
that considers the dynamic response of a system will
automatically result in weight saving. Selection of
lighter materials is also part of the design procedure.
The equipment illustrated in Fig. 9 bears out many
of the foregoing suggestions.
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Mechanical testing. Console of radar fire control equipment is shown undergoing vibration test on shake table, left. Shock tester, right, delivers
either horizontal impact shocks, by hammer, or vertical shocks by dropping test platform
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Circular Waveguide Chart
Aids in determination of guide wavelength for various modes of propagation in circular waveguide, gives cutoff wavelength for each mode and may also be used to calculate
attenuation beyond cutoff for any shape guide
a circular copper tube
of inner diameter 9 centimeters, find: (a) what modes
will propagate at a frequency of
3,000 mc; (b) what the cutoff
wavelength is for these modes;
(c) what guide wavelength is at
this frequency for each mode.
A frequency of 3,000 me corresponds to a free-space wavelength A of 10 cm; calculate
A/m to be 1.11 (in is the inner
diameter) ; find this value on the
base of the chart and project it
vertically. The only two diagonal
straight lines that intersect this
value are marked TM. and TER.
Thus these two modes provide
the answer to (a).
Project these intersections
horizontally on the chart to find
that A/A, is 0.85 for the TM.
case and 0.65 for the TER case.

By A. C. HUDSON

GIVEN

194

National Research Council
Radio and Electrical Engineering Division
Ottawa, Canada

Dividing 10 (the free space
wavelength A) by these figures
in turn will give cutoff wavelengths as of 11.77 cm for the
TM,, mode in 9 -centimeter tubing and 15.39 cm for the TE.
mode.

Where these horizontal projections intersect the curved
line, read the horizontal scale on
the chart to find that A/a, is
0.522 for the TM,I mode and
0.757 for the TER mode. Dividing 10 by these factors will indicate that A, is 19.15 cm for the
TM,, mode and 13.20 cm for the
TER mode.
A further use for the chart is

the calculation of attenuation
constant for any waveguide beyond cutoff where, as usual, copper losses are neglected. The following example will explain this
method of using the chart.
Given a waveguide of any
cross-section with A, known to be
2.5 cm, what will be the attenuation for a wave of free -space
wavelength = 5.9 cm?
Calculate X,/A = 0.424 and
assume that the ordinate scale of
the chart marked A/a, reads
a4/a.

Find 0.424 on this scale and
determine its intersection with
the curved line as 0.905.
Call this value A and multiply
it by 54.6/2,, giving a value
54.6A/AO = 19.75. This is the
required attenuation in db per
cm.
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backed with Taylor Vulcanized Fibre,
which retains strength under repeated
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Flexibility gives long life

hen you're looking for a material to fill a tough assign-When
ment ... in your new designs or in present products .. .
don't overlook the many unique qualities of Taylor Vulcanized Fibre. It offers a combination of physical characteristics, electrical properties and economic advantages that
you may find add up to the best answer for your product.
It's tough, flexible and strong. It withstands impact,
resists wear and abrasion . . . and is a good electrical
insulator. And it's exceptionally economical to machine ...
cuts, drills and bends readily. It comes in sheets paper -thin
to several inches thick ... rolls ... strips ... rods ... and in
a variety of colors. A wide selection of grades probably
includes a type that exactly meets the requirements of
your particular application.

Taylor specialists will be glad to help you apply Taylor
Vulcanized Fibre in your production. Or, you may find it
pays to have Taylor's Fabricating Division furnish the
completed part to your specifications.
of Taylor Vulcanized Fibre slot
wedges protects motor windings ... gives

TAYLOR FIBRE CO. Plants in Norristown, Pa., and La Verne, Calif.

dependable electrical insulation.

Branch

Toughness

Also available from Taylor-

..

a varied line of high -quality laminated
plastics, including phenol, melamine,
silicone, epoxy and combination lamiand polyester glass rods.
nates
complete fabrication service, on an
economical, prompt -delivery basis, for
your vulcanized fibre or laminated
plastic parts.

offices in Atlanta; Boston; Chicago; Cleveland; Dayton;
Detroit; Indianapolis; Los Angeles; Milwaukee; New York City;
Philadelphia; Rochester; San Francisco; St. Louis; and Tolland,
Connecticut. Distributors in Grand Prairie and Houston, Texas;
Jacksonville, Florida; New Orleans, Louisiana; and Toronto,
Ontario.
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Military Carrier Telegraph Equipment
By J. EDWIN

and

CLIFFORD

BOUGHTWOOD
H. CRAMER

equipment
designed for longdistance military communications,
superior in performance and adaptability to equipment currently available, will soon be produced in
quantity for military radio communication networks.
Telegraph terminal AN/FGC-29
specifically
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New Books
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frequency diversity or both. Diversity operation is commonly used
on long-distance radio circuits to
mitigate the effects of selective fading.

Development and Research Dept.
The Western Union Telegraph Co.
New York, N. Y.

NEW CARRIER TELEGRAPH

.

provides 16 frequency -shift carrier
channels spaced 170 cycles apart
from 425 to 2,975 cps, capable of
teletypewriter operation at speeds
up to 100 words a minute. Each
carrier channel employs a dual receiver arranged for operation in
conjunction with two -path diversity
radio transmission, either space or

Signals incoming over the two
radio paths are receivd by the dual channel receiver of the new terminal and are then combined by a new
method, called ratio squaring. Systematic time phase difference in the
two paths is corrected by use of adjustable time -delay equalizers. This
method of combining provides a
3 -db improvement of signal to noise
in addition to the normal diversity
improvement factor. Under ad -

Illegal Radio Shocks Bettors

Compact radio transmitting and receiving equipment shown above
was seized by New York police in a raid on country -wide gambling operation. Radio transmitter built into suitcase (left) provided an intermediate step for a tipoff system that sped racing
information direct from track to vicinity of betting parlors. Official

holds tiny receiver that gave coded shocks to user through dimes
placed against skin. Another type of portable equipment (right)
small enough to fit in the palm of the hand formed a further link
in the illegal communications chain. Circuit details of such equipment are not released for publication
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NIPB

miniature ball bearings

offer

ready solution to many difficult miniaturizpti
projects involving space, weight and fry

RADIAL SERIES

PIVOT SEHIE"!t'',...
BEARING NCMBER
100

rwi

O.D.

BORE

WIDTH

.1000"

.0250"
.0400"
.0469"
.0550"
.0781"
.0938"

.0312"
.0469"
.0625'
.0781.0938"
.1094"

2

.1250 "

2'h

.1562"
.1875"
.2500"
.3125"

3

V4

5
418

3P

4P

SP
77Y2P

VloP

518
5532
5632
5732
614

FLANGED RADIAL SERIES

T
I

.1250"
.1250"
.1562"
.1875"
.2188"
.2500"

.0938"
.1094"
.1094"
.1094"
.1094"
.1250"

21/2 FC

3F

3FC

4F

4FC

5F

5FC

418F

418FC

518F

518FC
5532FC

5632FC

.1562"
.1875"
.2500"
.3125"
.2500"
.3125"
.3125"
.3125"

.0469"
.0550"
.0781"
.0938"
.1250"
.1250"
.1562"
.1875"

.0625"
.0781"
.0938"
.1094"
.0938"
.1094"
.1094"
.1094"

2A
3A

V4A
V6A
6A7B

.1250"
.1875"
.2500"
.3750"
.3750"

.032"1-

.0469'

55325
56325

.040"t
.050"t
.075"f
.100")

3GC

4G

4GC

5G

5GC

518G
5532G
5632G

518GC
5532GC
5632GC

.2188"
.2182"
.3438"
.3438"
.3438"
.3438"

.0550"
.0781"
.0938"
.1250"
.1562"
.1875"

.0781"
.0938"
.1094"
.1094"
.1094"
.1094"

.1562"
.1875"
.2500"
.3125"
.2500"
.3125"
.3125"
.3125"

.0469"
.0550"
.0781"
.0938"
.1250"
.1250"
.1562"
.1875"

.0625"
.0781"
.0938"
.1094"
.0938"
.1094.1094"
.1094"

.048")
.063")
.094")
.125")

.0700"
.0938"
.1406"
.1406"

.1250")
.2500")
.3125")
.3750"f
.4375")

.0400"§
.0938"§
.1250"§
.1875"§
.1250"§

.0625"
.0938"
.1250"
.1500"
.1875"

.0550"
.0781"
.0938"
.1250"

.0781"
.0938"
.1094"
.1094"

3C

4C
5C

418C
518C
5532C
5632C

THRUST SERIES

SPRING SEPARATOR SERIES
55
518S

.0472"
.0709"
.0945"
.1181"
.1772"
.2362"

(Full Race or Retainer Type)

3G

21/2C

ANGULAR CONTACT SERIES
I_w

BOSE_

.020"t
.030"f

RADIAL RETAINER SERIES

(Full Race or Retainer Type)

2'/F

5532F
5632F

GROOVED RADIAL SERIES
.2500"
.3125"
.3125"
.3125"
.3125"
.3750"

Q(3.
.0590"
.1181"
.1575"
.1968"
.2953"
.3937"

11/2P

SUPER -LIGHT RADIAL SERIES
r w.,

.

BEAAiq^t1Vp11BHt

21.

4T
51
61'

7T

SEPARABLE MAGNETO SERIES
.3125"
.3125"
.3125"
.3125"

.0938"
.1250"
.1562"
.1875"

.1094.1094"
.1094"
.1094"

3M
4M
5M
518M

.1875"
.2500"
.3125"
.31 25"

Prefixes indicate material: Standard is chrome bearing steel (SAE 52100): use no prefix. All bearings also available in 440
except #100 and #134P. Use prefix "SS" in ordering stainless. Vindicates also available in 25 beryllium. Order with prefixstainless,
"NM".
Suffixes indicate type of bearing: F -flange, G -groove, M -magneto, C -retainer, S -spring separator, T -thrust, P -pivot,
A-angular
contact, FC -flanged with retainer, GC -grooved with retainer. Complete load ratings are given in catalog. tShaft (S);
O.D,
clear..
once of opposite race .002"; §Bore clearance of opposite race .002".

j

MPB ball

bearings

are available in ten design series and in more than
130 different types and sizes which normally can be
supplied from stock for prompt installation.
Instrument manufacturers and users of small precision
mechanisms can now utilize all the well known extra advantages of anti -friction bearings (accurate alignment,
long wear, freedom from attention) universally accepted
in larger quality equipment.
For more than 20 years MPB ball bearings have contributed to the successful operation of precision mechanisms. A pioneer in designs and dimensions now being

internationally standardized, MPB has also originated
many precision manufacturing techniques. All MPB ball
bearings are ground, lapped, honed and/or burnished
in accordance with highest quality practice for optimum
operating characteristics. Inspection limit tolerances are
equal to ABEC 5 or better.
The most extensive engineering knowledge in miniature
bearing applications is available to you. More than a
million MPB ball bearings have been installed in precision
mechanisms. Catalog 53 giving complete specifications,
and additional data sheets mailed to you on request.

Miniature 'recision_Bearings
Incorporated

ELECTRON ICS

Keene, New Hampshire
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-

Want more information? Use post card on last page.
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save
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weight
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verse fading conditions, further improvement is obtained by combining two dual channels (4 paths),
reducing the number of telegraph
circuits per terminal to eight.
In addition to carrier telegraph
equipment the terminal includes
multiplexing equipment to derive
two 3-kc voice -frequency bands
from each of the two 6-kc sidebands
of the radio facility. These bands
can be used simultaneously for telegraph, telephone or facsimile transmission. Equalizers and amplifiers

vibration, storage without damage
at temperatures from minus 80 F
to plus 160 F and satisfactory performance under ambient temperatures from 32 F to 122 F and relative humidities to 95 percent.
A complete terminal, shown in
Fig. 1, comprises six cabinets, two
(left) for transmitting equipment
and four for receiving equipment,
each 75 inches high, 224 inches
wide and 24 inches deep. Sending
and receiving units are completely
independent and need not be in -

ent units complete with power
supply. They can be removed from
the drawer slides and installed at a
remote location by front-panel
mounting on any standard 19 -inch
relay rack. No wiring changes are
required at the terminal when this
is done; circuit connections are restored by use of dummy connector
panels.
A channel transmitter drawer
containing sending equipment for
two channels and typical of chassis
construction is shown in Fig. 2.

FIG.
of

FIG. 1-Complete carrier -telegraph terminal.
left. Four others are for receiving circuits

2-Channel transmitter drawer is
typical of chassis construction
FIG.

are also provided to permit operation over cable pairs to remotely
located radio stations.
Mechanically, terminal AN/FGC29 is ruggedized to withstand the
rigors of military transportation
and service. Requirements include
unusual resistance to shock and

Two transmitt ng cabinets are at

stalled in the same location. Installation is simple, involving little
more than provision of a -e power
and telegraph loop circuits. Interconnections between and within
cabinets are made with plug-in
multiconductor cables; neither wiring lists nor soldered connections
are required.
Drawer -type chassis construction
is used for maximum accessibility
and drawers can be drawn out for
maintenance work on top or bottom of the chassis without interrupting service. Drawers associated only with specific channels can
be removed from the cabinets without interfering with the rest of the
system. Drawers containing multiplexing equipment and equalizer amplifier equipment are independ-

3-Subassembly is representative

unitized construction

The drawer chassis forms a framework on which are mounted unitized
subassemblies, filters and other
sealed units in the center, electronic
units such as amplifiers, oscillators
and modulators on either side.
Power supplies are in a separate

compartment across the rear. A
representative subassembly (Fig.
3) is a miniature amplifier used
throughout the terminal for various
circuit applications. Design is
compacted to a degree consistent
with requirements on performance,
maintenance and flexibility.
The advantage of ratio -squaring
combining was determined in a
study of a number of methods by
Crosby Laboratories, Inc., under
contract with the Signal Corps.

Publications Present
Problems
RECENT PUBLICATIONS issued by
U. S. Department of Commerce

veal the need for invention and development, and present information
October, 1954
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a guy named Og
Once your name was Og. You tired of shouldering

mastodon steaks...of dragging your mate by her hair.
You invented the wheel.

Later, your name was Watt. Steam made your kettle -lid
dance...and the Industrial Revolution was on.
Yesterday, you were a bicycle mechanic named Henry... today,

your brainchild's descendants are counted in millions.
Your name is legion. You created every linkage...
every device... every system.
You're an engineer.
You make things work

better... faster... more accurately

...more economically.

many models of HELIPOT*
precision potentiometers are
stocked for immediate shipment
... our engineers will gladly
adapt standard HELIPOTS to your
requirements ... or build
entirely new HELIPOTS for you.

Next week...next month...next year...some system will need
a better, faster, more accurate or more economical
means of recording...or indicating...or computing...or
controlling a process.
You'll want precision potentiometers.
You'll discover that Helipot makes the most complete line...
linear and non-linear versions... in the widest choice
of sizes, mounting styles and resistances.

You're an engineer.
Your career is in
the making.
Helipot would like
to hear from you.

for information and specifications
. write for data file 1001

0first
390

*REG. U.S. PAT. OFF.

ELECTRON ICS

-
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in precision potentiometers

Helipot Corporation 'South Pasadena, California
Engineering representatives in principal cities
a division of BECKMAN INSTRUMENTS, INC.
Want more information? Use post card on last page.
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THE FRONT COVER

COLOR

is used to identify

plug-in chassis that form
part of airborne radar naviga-

tion equipment designed by
General Precision Laboratory,
Inc. Features of the radar
include ability to function
under a wide range of environmental conditions and
use of standard tubes having
normal tolerances.
Because the radar unit is
contained in a cylindrical
housing that facilitates pressurization and cooling, these
chassis are uniquely shaped.
Many are identical in size and
layout, although they perform
different functions.
By anodizing in distinctive
colors, the smaller unit assemblies can be recognized at a
glance. This feature speeds
maintenance and replacement
by normally competent personnel. Connections are made
to the units by means of the
plug and jack system shown.

that may lead to solutions.
The National Inventors Council
lists 70 new problems and carries
over 130 in a publication entitled
"Technical Problems Affecting the
National Defense." Among them
are such needs as a protective coating for magnesium, homing navigation system, handwheels with low
thermal conductivity and new type
of communication system. Copies
of this publication can be obtained
free from: National Inventors
Council, U. S. Department of Commerce, Washington 25, D. C.
By way of partial solution to the
navigational problem, a summary
"Report on Electronic Systems of

Air Navigation" has recently been
made available. It includes the technical and economic characteristics
of nondirectional beacons, standard
loran, Consol, Navarho, Decca, Gee,
the four -course radio range, vhf
omnidirectional range (VOR) and
measuring equipment
distance
(DME). Compiled by a panel of
the Air Coordinating Committee,
the 52 -page report is available from
U. S. Department of Commerce,
Office of Technical Services, Washington 25, D. C. as publication PB

at $1 a copy.
It is not unusual for an engineer
to invent a circuit or device that
111344

has already been patented. Although such a situation cannot al-

ways be avoided, much time might
be saved through a system of making information more easily available. The Federal Government owns
many patents, 775 of which deal
with instruments and date from the
end of 1953. A list and brief description has been compiled in
"Patent Abstracts No. 1, Instrumentation." Among the items listed
are a gain -measuring device

(Army) for a multiple -channel
radio receiver, electrolytic resistors
(Commerce Dept.) and fluorophotometer (AEC).
The 65 -page listing is available
at $2 from Office of Technical Services, under the publication number
PB 111464.

Isoecho Spots Storm Intensities

light intensities in
cathode-ray tube screen makes storm
display appear uniform throughout with
ordinary circuits
Limited range of

Intense portions of storm where rainfall
is heaviest are seen as black holes
using new isoecho circuits in Bendix
RDR-1

radar

Weather Radar Operates in
RESOLUTION of radar, which depends upon wavelength, increases
directly with frequency or inversely
with wavelength. Operational tests
using X-band wavelengths (3 cm)
show that while it gives excellent
pictures of the front of storms, it is
incapable of penetrating moderate
to heavy rainfall. At least, it cannot give the pilot sufficient information as to what lies behind the
front portion.
Theoretical studies indicate that
for weather mapping a wavelength
between 3 and 10 cm (the latter has
less inherent resolution but greater
penetrating power) may prove optimum.
Special equipment operating in

C

Band

the C band (5.5 cm) has been flown
a total of 133 hours, 80 of which
were in the immediate vicinity of,
or through corridors of thunderstorms. From the results, it has
been concluded that such equipment will permit a pilot to avoid
moderate and heavier turbulence
associated with thunderstorm and
precipitation areas, usually by detours in the order of five miles or
less from the planned flight path.
Pilots were able to penetrate visually 15 miles or more of heavy
rain that was falling at a rate of
not less than 60 mm an hour. There
was no evidence, however, that the
radar equipment was capable of
identifying a tornado or tornado
October, 1954-ELECTRONICS
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MEGAWATT

PULSES

VTI

PULSE -FORMING NETWORK

719A

INPUT

N.O

LW

7!90'c
tot 7natchant

lGS Çatoc
Shape thet'n

In developing a new Signal Corps thyratron -testing unit,
engineers of Marchant Research, Inc. (controlled by Marchant
Calculators, Inc.) needed a pulse diode combining high
average and peak current capabilities with a high inverse
voltage rating. Los Gatos 719A diodes were chosen to serve
as both the charging diode and the clipper diode, shown in
the circuit above.

Tube VT1 charges the pulse -forming network to 10 kv
megawatt of power, 270 ma average current. Tube
VT2 eliminates overshoot at the bottom of the pulse. The
driver unit, as illustrated, supplies accurately controlled
pulses to a hydrogen thyratron under test. Facilities are
provided, in the balance of the test set, for measuring all
parameters of the thyratron. The complete equipment, Mod
20MV Jr3, is part of a Signal Corps program of thyratron
development for high -power hydrogen thyratron tubes.
with

1

When unusual electron tube problems face you, let
Lewis and Kaufman engineers make recommendations. Consult your nearby field representative or write direct to:

LEWIS and
LOS GATOS
Expo -t Representatives

KflUffflfl,

1

:

MIN-HORNE INTERNATIONAL CO., INC.
15 Moore St., N.Y. 4, N.Y., Cable: Minlhorne

www.americanradiohistory.com

Lfd.

CALIFORNIA
In Canada :
THE RADIO VALVE COMPANY OF CANADA, LIMITED
189 Dufterin Street, Toronto 1, Ontario, Canada

(continued)
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r

,

thunderstorm, although satisfactory
warning was provided of hail
shafts.
Isoecho contour circuitry appears
essential for determining which
corridors in a storm area may be
flown through with safety. Isoecho
circuits show which part of a storm
is most turbulent (where the
change from no rain to heavy rain
is likely to occur in the shortest
distance). The indication is a dark
spot or patch within a bright display on the cathode-ray tube.
In the equipment used, transmitter frequency was 5,435 mc;
peak power, 80 kw; duty cycle,
0.0008; pulse repetition frequency,
400 cycles ; pulse width, 2 microseconds. The receiver had a sensitivity of 101.2 dbm; 3-db bandwidth, 0.9 mc; noise figure, 14.5
db; i -f, 60.2 mc; i -f voltage gain, 85
db and preamplifier voltage gain of

in INDUSTRIAL'S

complete line of oil, wax,

electrolytic, Stabelex' and
special capacitors

27 db.

Information on employment of
this hitherto unused radar band
comes from the United Air Lines,
Inc. publication, "Evaluation of C
Band (5.5 cm) Airborne Weather
Radar" prepared by Henry T. Harrison and E. A. Post.-A. A. McK.

8 mf d. and dual 4 mfd. (600 vdc.)
and dual 2 mfd. (1000 vdc.) units have
been added to Industrial's series of
small case size inverted single -studmounting tubular oil -filled capacitors
for applications where ease of mounting and limited space are factors. Similar important units of the same type in
the 600, 1000 and 1500 v. range make
this series one of the most extensive in
its class. Case sizes range from 1'/2"

New

In -Phase Indicator
BY JOHN H. PORTER

Niagara Falls, N.

dia. by 2'/s" ht. to 2" dia. by 41/2" ht.

Manufacture of oil, wax, electrolytic,
Stabelex® and unusual capacitors is
our special business. Our research and
engineering facilities are geared to
meet your needs, special or standard,
in the quantity you require. Send now
for full technical information, including
illustrated catalogs.

Chicago 18, Ill.

3249 N. California Ave.,
202

Want more information? Use post card on last page.
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Y.

IT IS POSSIBLE to determine whether
two voltages are in phase or 180
degrees out of phase by the simple
circuit shown in Fig. 1A. Two voltages to be examined, Ei and E,, are
applied simultaneously to a transformer, setting up independent flux
patterns in the core and inducing
separate voltages in the secondary.
Net voltage in the secondary is at
all times the sum of the individual
voltages. If the two flux patterns
are out of phase and of equal
strength, there will be zero flux at
all times and the output voltage becomes zero. Conversely, if the flux
patterns are in phase, and of equal
strength, the output will be twice
the individual values. Suitable
transformer ratios can be found
such that a neon indicator is just
ignited when the voltages are in
phase.
Signals of different amplitudes
October,
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true

complete glass insert bead

connector

built-in "shack absorber!"
Thousands of Tiry

a r

Dutbles act as an effective shock

individual glass contact bead

3Dsorber in the inprcved glass seal of the rew 172 series

of Hermetic 3eal Receptacles! Under

a

new

manufactur ng zrocedure which at las: provides the
electronics

irdustri with

onnector, "hard" ;lass
cooled

s

a

tough leak-proof hermetic

heated to around 1800°F and

indef compression. The glass assumes
struc-ure which has

a

cellular

leakage rate of zero and

strength which wi

xunds

a

I

a

withst3rc thousands of

o- pressure pet square inch!

For Ino-e information on the 772 series

corros on -resistant surface!
A sealing

Seal Receptacles write and request Amform

2399

reatment of :te electro tin -a 3ted shells of

the 172 series recep:acles gives them

will resist salt -spray
sea ing

of Herrietic

a

surface which

AMERICAN PHENOLIC CORPORATICN

or a period of 10C hours! This

chicano 50, illinois

treatrrent also offers an excel ant soldering

In Canada:
AMPHENOL CANADA LIMITED

surface. Cornectors are availaale in individual
glass contact Dead and comp a:e glass insert
bead Tf-ey mate

wi-t standard AN

plugs with female inserts.

AM
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FOR

ENVIRONMENTAL

.. for Tenney Test Chambers
are precision -engineered for maximum efficiency and can be designed to simulate the complete
range of temperature, atmospheric or pressure conditions
found anywhere on earth
or
above it to altitudes of 120,000
ft. plus! They attain sub -zero
temperatures quickly, maintain
them efficiently and provide full
instrumentation for accurate
evaluation of complete test data.

(continued)
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can be accommodated by use of a
double -diode limiter in the circuit

-

TESTING

TENNEYZPHERE
ALTITUDE CHAMBERS

Designed to withstand atmospheric
pressure and to simulate global conditions of pressures, temperatures
and humidities. Altitudes from sea
level to approx. 80,000 ft. Temperature range from plus 200° F. to minus
100° F. Also simulates desired (20%
to 95%) relative humidity.
TEMPERATURE AND HUMIDITY
CHAMBERS
Model TR Precision recorder controllers

-

IAD

90
PHASE DIFFERENCE

IN DECREES

1-Phase detector (A) uses doublewinding filament transformer with
neon bulb to indicate when two a-c
signals are in phase. Graph (B) shows
variation in output voltage with phase
relationship
FIG.

of greater voltage to reduce it to
the level of the smaller one. It is
better to provide limiters in both
primaries so that both flux patterns
will be of the same general shape
for effective cancellation of out -of phase signals.
In the application for which this
circuit was used, a 115 -volt filament
transformer with two identical 6.3 volt windings was employed. A
half-watt neon bulb was used to

permit accurate simulation and check of
temperatures to +200° F. Meets all Mil
and JAN specs for low- and high -temperature requirements by incorporation of
temperatures down to -100° F. Humidities within 20%-95% range. Variety of
standard sizes.
Model TH Designed for a temperature
range of +35° F. to +185° F., and a
humidity range of 20% to 95%. Accurately simulates, controls, and checks all
above -freezing temperatures. Program
control to. meet a wide variety of Mil
specs optional. Manufactured in a wide
range of standard sizes.

-

TENNEY SUB -ARCTIC
INDUSTRIAL CABINETS

Designed for low -temperature testing of metals, radios, instruments,
plastics, liquids, chemicals and pharmaceuticals. Temperature ranges of
-40° F., -80- F.,--100° F., -120° F.,
-150° F., -170 F., are standard for
each size.
For

further information
write Dept. A 104

Angeles Representative:
George Thorson & Co.

Los

erne1ENGINEERING,

INC.

1090 Springfield Road, Union, N. J.
Plants: Union, N. J. and Baltimore, Md.
West Coast Representative The Thorson Company, 1644 N. Orange Ave., Los Angeles 46, Calif.

Engineers and
204

Manufacturers of Automatic Environmental Test Equipment
Wont more information?

Use post card on

last page.

www.americanradiohistory.com

Transistors Select
Routes
Card translator unit recently installed in
Richmond, Va., telephone toll center
uses transistor amplifiers and electromagnetic relays to aid operator dialing
of long-distance calls. The equipment
automatically picks the suitable crosscountry route for transcontinental calls
in which the local operator dials the
number of the called party in a distant
city and obtains that party
October,

1954-
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,KAY111\

Contact

Muskegon

FOR ALL TYPES OF BALL AND ROLLER BEARINGS: 4" BORE TO 120" OUTSIDE DIAMETER

KAYDON BALL RADIAL BEARING

-

16.875"

x

17.625"

x

0.375"

DESIGNED FOR PRECISION RADAR MOUNTS

%"

ACTUAL SECTION: ONLY

KAY J

[

A L

I

-S

NET WEIGHT:

x 3/s"

LI

1

pound, 10 ounces

J --World's thinnest bearings

provide precision answer for electronic applications
microscopy, physical testing, atmospheric controlled heat
treating, hardening, as well as sub -zero stabilizing. This
all adds up to more compact, more precise, lighter equipment with built-in long life and precision.
For unusually small or large Reali -Slim bearings for
electronic applications, contact KAYDON of Muskegon.

Precise Thin -Section bearings on a production basis!
That's why the electronics industry makes KAYDON its headquarters for extra-light, thin -section bearings. A perfect
example is this Reali-Slim 16.875" x 17.625" x 0.375" ball
radial bearing.
If you're manufacturing electronic equipment that includes rotating parts, there's a Reali-Slim bearing designed to meet your requirements starting with 1/" cross
section and 1/4" width-either in small or large diameters.
Fortified with engineering know-how, years of manufacturing skill and electronic application experience,
KAYDON has modern facilities for metallurgical
analysis,

GET THIS CATALOG!
24 -pages of engineering and application data
specifications on size, seals, separators and
design ideas. Ask for KAYDON engineering catalog
No. 54.

-

KAYDON

T

II

<AYO

E
M

U S

K E G O N

PRECISION
ELECTRON ICS

-
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Types of Standard and Special Bearings:
Ball Thrust
Taper Roller Ball Radial
Bi -Angular Bearings
Roller Thrust

Spherical Roller
Roller Radial

ENGINEERING
AND

Want more information?

P
K549

G A N

BALL

C O R

ROLLER
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TWO

VERSATILE

T27ectronic 1/olímeters
A Seilsfttve VOLTMETER and NULL DETECTOR
Model 310A

AS A VOLTMETER
Frequency Range

10cps-2mc

Voltage Range
Input Impedance
Accuracy

100pv-100v
2meg shunted by 15ppf

3% 10cps-Imc
5% elsewhere

Voltages as low as 40 microvolts can be measured.

AS A NULL DETECTOR
Frequency Range
Threshold Sensitivity

Max Scale Sensitivity

5cps-4mc
<10pv
10pv/scale
division down to 40pv

Can be used also as wide -band preamplifier with
max gain of 60DB and 500
output impedance.

Model 302B

AS A VOLTMETER
Frequency Range
Voltage Range
Input Impedance
Accuracy

2cps-150kc

100pv-100v
2meg shunted by 15ppf

3% 5cps-100kc
5% elsewhere

Ideal for measuring voltages in circuits above
ground potential.
Switch provided for high meter damping.

AS A DECADE AMPLIFIER
Frequency Range
Voltage Gains
Output Impedance
Equivalent Input Noise

indicate phase relationship between
two 5,400 -cycle signals, each of 2volt level. The device was calibrated as a phase meter using two
400-cycle signals and Fig. 1B illustrates the general shape of the results. The reference signal was
1.8 volts while the unknown varied
in level and phase as a rotor revolved in a 3 -phase field. The unknown signal was clipped with crystal diodes, each biased to 1.5 volts,
and the indicator was a vtvm. The
effect of clipping the unknown signal did not apparently upset the
flux patterns as evidenced by the
close similarity between Fig. 1B
and the expected results of adding
two sine waves of equal amplitude
and varying phase.
While this device is not a precise
indicator, it provides a go -no-go
measure of phase relationships.

Current -Limited Variable
Power Supply

A Sensitive VOLTMETER and DECADE AMPLIFIER
(Battery Operated)

(continued)
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BY CHARLES R. DEMING
Hughes Research and Development
Laboratories
Culver City, California

from excessive currents in regulated high voltage supplies, the circuit shown
in Fig. 1 has been developed. Performance curves are shown in Fig.
2. Current -limiting action is obtained by using the constant -current properties of a pentode series
tube, V resistor R, and the diode
in the cathode circuit of the series
tube.
TO PROTECT EQUIPMENT

2cps- 150kc
.1000, 100, 10, 1
approx 3000
<10pv

Both Instruments Feature
Single logarithmic voltage scale with decade range switching.
Same accuracy of reading at ALL points on the scale.

WORLD'S LEADING ELECTRONIC VOLTMETERS
Write for FREE DB calculator and for complete
information on these and other Ballantine instruments.

BALLANTINE LABORATORIES, INC.
100 FANNY ROAD, BOONTON, NEW JERSEY
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1-Current-limiting circuit for a
variable voltage power supply
FIG.

The voltage regulator functions
normally, as current is increased,
until the voltage drop across R,
equals the bias supplied to the
series tube from amplifier, V.=.
Further increase in output current
will cause the additional bias de October,

1954-
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FOR A BETTER DESIGN...
Use Wire, Rod, & Strip

FOR BETTER PRODUCT

PERFORMANCE

FOR A MILLION PRODUCTS
WoQ

FASTENERS

4.41:%,,(47
\`\

~et.`

_'

r.

Alloy Wire,

Strip...

WOVEN WIRE PRODUCTS

ELECTRONIC COMPONENTS

Use Alloys

Among the alloys we fabricate, you will surely
find one with just the right combination of
properties for your specific application. And
you can profit from the fabrication advantages
and material cost and weight savings of wire,
rod and strip parts and assemblies. Select
the alloy you need from these three functional
groups:

STAINLESS STEELS-

Rod and
SPRINGS

...

Design Engineers are taking advantage of the outstanding mechanical
and electrical properties and excellent formability of Alloy Wire, Rod
and Strip. Results: Better products,
smaller and lighter products, products that are more corrosion -resistant,
more heat -resistant, more attractive
-and more economical.
Alloy Metal Wire Division can
supply you with high quality wire,
rod and strip in Stainless Steels,
Nickel Alloys and Electrical Resistance Alloys. Why not put these versatile materials to work for you?

Alloy Metal Wire Division can provide you with
more than 20 different grades of stainless
steels. These include the chromium -nickel
Austenitic grades with their outstanding corrosion resistance and good mechanical properties; the high chromium Ferritic grades with
their high heat resistance, corrosion resistance,
and outstanding cold working properties; and
the lower chromium Martensitic grades which
can be heat treated to obtain exceptionally
high strength and hardness in addition to
good resistance to corrosion and high temperatures. Stainless steel Wire, Rod. and Strip
are used extensively for high strength and
corrosion-resistant fasteners, springs and mechanical parts and for welding wire, woven
and knitted wire parts, and many other applications.

NICKEL ALLOYS

-

wide variety of Nickel alloys are also available for hundreds of electrical and mechanical
applications. The excellent electrical characteristics of nickel are especially advantageous
for electronic tube parts, such as grids, cathodes, support rods and pins. Monel, because
of Its excellent corrosion resistance and good
mechanical properties, is also used for many
mechanical parts, fasteners and springs.
Inconel provides the valuable combination
of outstanding heat.resistance, corrosion resistance and high strength required In many
A

applications.

RESISTANCE ALLOYS

-

Five grades of electrical resistance alloys are
now in production in wire, rod and strip form.
These are: Alray A-20 Cr, 80Ní; Alray C-15 Cr,
62Ni, bal Fe; Alray D-18 Cr, 35Ní, bal Fe;
Excelsior -45 NI, 55 Cu; and NI-Fe alloys.
These high quality alloys find extensive applications In the electrical and electronic

fields.

WELDING & METALLIZING W'FE

SEND
FOR FREE
HANDBOOKS

SPECIAL WIRE SHAPEScut costs and improve product performance with Alloy Metal's Special Shaped
Wire. Almost any cross-sectional shape can
be made on our wire drawing equipment. These
shapes can save you tons o. metal and many
hours of machining time. Shaped wire can be
held to close tolerances and has a smooth,
tough, flaw -free surface.
You can

TO DAY

WIRE FORMS

ALLOY METAL WIRE DIVISION
H. K. PORTER COMPANY, INC.
of Pittsburgh
PROSPECT PARK, PENNSYLVANIA

2
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WITH
THIS FREE IDEA SERVICE....
KEEP UP TO DATE

1

getArOrdS

APPLICATION REPORT.

ELECTRONS AT WORK

(continued)

veloped across R, to be applied
through the diode to the grid of

the series tube. This raises the d -c
resistance of the tube causing the
output voltage to drop and limiting
the current. With different values
of R,, this limiting action will begin
at different currents, so that a
potentiometer at R, will give a con 1,000

800

600

40
200

I

I

I

4

2

CURRENT IN

MILLIAMPERE;

FIG. 2-Curve shows limiting action for
various output voltage levels

KOILED KORDS* APPLICATION

REPORTS GIVE

CASE

HISTORIES OF SUCCESSFUL USES OF RETRACTILE CORDS.
Let us send you a file -full of ideas at no cost to you, and we

will see that you get future Application Reports as issued.
Write today.
KOILED KORDS are used on Electronic Instruments, Cameras,

Dictating Machines, Air Conditioners,
Automotive Checking Devices, Portable
Jacks, Hoists, Telephones, An Infinite
Tools, Trouble Lamps, Railway Sewing

Industrial Balancers,
Tools, Hydraulic Lift
Number of Machine
Machines

IN FACT KOILED KORDS, RETRACTILE CORDS, HAVE
THOUSANDS OF USES IN COMMUNICATIONS
ON
ELECTRICAL MACHINES THAT MOVE
IN THE HOME

-

-

for yourself through KOILED KORDS Application Reports
how versatile KOILED KORDS can be. You, too, may find them
the answer to a problem.
See

C 1954

Koile/Kods

INCORPOR

A

TED

W414,WWWV44
Box K, New Haven 14, Conn.
IN CANADA; R. D. FLECK & CO., LTD., OSHAWA, ONT.
'KOILED KORDS is the trademark of Koiled Kords, Inc.
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venient adjustment. The positive
side of the amplifier plate resistor
is connected to the series -tube
screen supply, giving a convenient
bootstrapping action. Several types
of receiving tubes (6AG5, 6BF5,
6S4) have been operated in this
type of power supply with good
results.

Thyratons Protect
Unloaded Amplifier
BY ROBERT W. WooDs

Biophysicist
College of Medical Evangelists
Los, Angeles, Calif.
PROTECTION for the
output transformer of a 250 watt oscillator -amplifier, used as a
variable frequency power source,
has been designed for no-load con-

AUTOMATIC

ditions.
The circuit shown consists of two
5557 type thyratrons connected
across the 500 -ohm output coil in
parallel, but in reverse polarity.
The 5557 is rated at 0.5 amp and
two of them will handle the 0.7 amp
flowing in the 500 -ohm circuit at
250 -watts output.
Since 250 watts across a 500 -ohm
line should give a 500 -volt peak,
the circuit was designed so that the
tubes would not fire with less than
600 volts. The characteristic firing
curve for the 5557 indicates that
this should occur when E, = -9
volts. A fixed bias of -9 volts is
satisfactory. However, to make the
October, 1954
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NOW!

the new

Eliminates extra
manpower
requirements

opaque and transparency projector
REMOTE OR LOCAL CONTROL
CHECK THESE NEW FEATURES

...

utilizing features
Completely automatic
contained in the now famous Telop and Telojector ... Slides change by push button control.
Sequence of up to 50 slides can be handled
additional pre -loaded
at one loading
inserted
in unit.
slide holders easily

...

...

superRemote control of lap dissolves
and
slide
changes.
position of two slides

...

Shutter type dimming permits fades without
variation of color temperature ... opaque
copy cooled by heat filters and adequate
blowers
assembly movable on base which
permits easy focus of image.

...

SCREEN OUT HIGH PRODUCTION
COSTS FOR LOCAL SPONSORS
Telop III by the elimination of extra manpower assures the production
and projection of low-cost commercials that local sponsors can afford.
It can be used with any TV camera including the new Vidicon camera.
Telop III projects on single optical axis opaque cards, photographs, art
work, transparent 31/4" x 4" glass slides, strip material, and 2" x 2"
transparencies when Telojector is used with optical channel provided.
Telop III eliminates costly film strips and expensive live talent.

WRITE FOR: Illustrated bulletin describing Telop III specifications. Your
request will receive prompt response.

Ili...

interior view of automatic slide holder which ac:ommodates 4" x 5" opaque slides...One
no registration problem
lens
no keystoning.
Telop

...

...

Inc., Hilliard St., Manchester Conn.
Division of the GRAY MANUFACTURING COMPANY
Originators of the Gray Telephone Pay Station and the
Gray .Audograph and Plain Audograph.

AND DEVELOPMENT CO.,
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(continued)

point of firing more definite grid
voltage has been made dependent
on the signal, so that E, = -22.5
+ KEp.
At the firing point E, = -9,
E, = 600 volts and consequently
K = 0.0225. This voltage KE, was
obtained by tapping a voltage divider across the line. A series resistor limits grid current and series
plate resistors provide load limitation.

Write today for one or all of Florida's ten new folders which set

forth in plain, unvarnished form the basic facts about Florida's
opportunities for new industry. These folders have been prepared
in convenient individual file -size form for ready reference.
Address: State of Florida, Industrial Development Division,
3410B Caldwell Building, Tallahassee, Florida.
FOLDERS AVAILABLE

Market
Labor
Water
Transportation

Research
Power
Education and Culture
Government and Taxes

Natural Resources

Health and Climate

Plan national sales conventions, sales confererces and

1

state and regional meetings for Florida. Ex:optional
facilities for any type of meeting. Get double value ...
successful meetings in delightful surroundings plus colorful recreational activities.

Thyratron circuit across 500 -ohm tap of
amplifier output transformer affords
protection under no-load conditions

There is a differential frequency
response that causes one tube to
fire first at low frequencies and the
other to fire first at high frequencies. This variation in behavior is
not significant in the application
for which the circuit was designed.
For low -power amplifiers, other
tubes are available. For example,
at 10 watts the type 2050 should be
satisfactory.

Stabilizing Circuit for
X -Ray Gages
BY GEORGE M. ETTINGER

London, England

obtainable in x-ray
thickness gages"' is limited by signal-to-noise ratio. In the photoelectronic gage* the signal, representing variations of sample thickness
from a mean value, is obtained as a
voltage varying about a mean level.
This level is the amplified photo multiplier current for a particular
output from the x-ray generator
and for a particular thickness of
RESOLUTION

you'll always
do better ìn
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For gasketed parts
like these ..

This

FREE

.

BOOK

CAN HELP YOU
CUT COSTS!
There's something new in electronics this year ..
IT'S THE DAREX Flowed -in GASKET PROCESS!
And this fact -filled brochure gives you the whole
Flowed -in Gasket Story. Here are a few samples of
the things you'll read in this informative new book:
.

ABOUT COSTS

Using the DAREX Flowed -in Gasket Process, a major
electronics manufacturer is saving $50,000 per year
in labor and materials on a single gasketing operation. As a result of this striking cost reduction, the
firm has recommended the DARER Process for several
more gasketing operations.
ABOUT THE PROCESS

The Flowed -in Gasket Process is a new application
of a method of sealing developed by Dewey and Almy
researchers over 30 years ago, and successfully used
in food container manufacture ever since.
The DAREX Flowed -in Gasket Process is more than
more than a machine .. .
a sealing compound
more than an engineering service ... it's a complete
Process! So when you switch to Flowed -in Gaskets,
you get all three.

DEWEY and ALMY

...

Compounds- Over 800 formulations available to meet
most needs. Or Dewey and Almy chemists will
develop a "job-tailored" compound for you.
Machines- To apply the compound, Dewey and Almy
designs and builds machines based on more than
30 years' field experience.
Service- Every machine is precisely adjusted to your
specifications before it leaves the shop. When it
arrives, a Dewey and Almy Engineer is on hand to
install and adjust the machine. Then he trains your
operators to full proficiency. And whenever you need
him, the Dewey and Almy Man is at your service.

Chemical Company
Cambridge 40, Mass..
Offices or subsidiaries in Buenos Aires, Chicago, Copenhagen, London, Melbourne, Milan, Montevideo, Montreal,
Naples, Paris, San Leandro (Calif.), Sao Paulo, Tokyo.

-- -

Discover what DAREX "Flowed -in" GASKETS can do for YOU
MAIL THE COUPON TODAY!

I

-

- --

DEWEY and ALMY Chemical Company
Dept. E-10
Cambridge 40, Mass.
Please send me the new DAREX Flowed -in GASKET Book.

Name
Firm

Street

......State.

City
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TWIN

(continued)

the absorber.
Noise, in this type of system, has
two causes. These are the random
nature of the secondary -emission
processes in the photomultiplier,
and fluctuations of x-ray intensity.
Photomultiplier noise may be reduced by special circuit arrangements4'5 or by decrease of bandwidth.

POCKETSCOPE

_maim

300

200

100-

Size:
080

12"x6"x 7"

90

IIO

100

LINE

161/4 Pounds

1-Variation

FIG.

120

130

140

V0lTA6E

phototube output

of

with line voltage

The effect of x-ray intensity fluctuations, however, cannot be easily
eliminated. Voltage regulators are
sometimes employed but where
motor -driven, these are slow and
where electronic, considerable circuit complications are encountered.

TWO IDENTICAL
INDEPENDENT
OSCILLOSCOPES
WITH COMMON
TIME BASE

___7S10

Lÿ

SELENIUM
DISKS IN SERIES

I`

00

IAI

VTVM

IOo
BO

so

ANOTHER EXAMPLE OF

Cidatinzeiz

PIONEERING

...

The WATERMAN TWIN POCKETSCOPE, model S -15-A, presents a
new concept in multiple trace oscilloscopy with independent vertical channels
each having a sensitivity of 10 millivolts rms/inch, and a response within
-2 db from DC to 200 KC-a pulse rise time of 3 microseconds. These features
combined with the provisions for intensity modulating either, or both, traces,
results in greater flexibility. The sweep generator is operated either in the
repetitive or triggered mode from 0.5 cycles to 50 KC with synchronization
polarity optional. All attenuators and gain controls are of the non -frequency
discriminating type. Remember that portability has not been overlooked!
The amazing small size of the S -15-A tips the scales of opinion heavily in its
favor. Imagine, all of these essential characteristics in an instrument weighing only 16'. lbs. You can carry it to any job, anywhere!

WATERMAN PRODUCTS CO., INC.
PHILADELPHIA 25, PA.
CABLE ADDRESS

WATERMAN PRODUCTS INCLUDE

POKETSCOPE

S

-4-C SAR PULSESCOPE.'

-5-A LAB PULSESCOPE
S -6-A BROADBAND PULSESCOPE
S -11-A INDUSTRIAL POCKETSCOPE")
S

-12-B JANized RAKSCOPE "'
-14-A HIGH GAIN POCKETSCOPE
S -14-B WIDE BAND POCKETSCOPE
S
S

-15-A TWIN TUBE POCKETSCOPE
RAYONIC. Cathode Ray Tubes
and Other Associated Equipment
S

WATERMAN PRODUCTS
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2
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W

BIS
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100

140

VOLTS

IBI

2-Test circuit for single -stage
nonlinear impedance (A). Curve (B)
shows impedance variation with change
of line voltage
FIG.

This is particularly so in the case
of self -rectifying x-ray tube circuits, where the x-ray tube is fed
with raw alternating current. In
these cases, x-ray output depends
on the waveform as well as on the
amplitude of the anode voltages.
In the system described here, no
effort is made to keep the voltages
on the x-ray tube constant. Instead,
October, 1954
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The precise pitch of this wire helix, in its glass
tube, is accurately measured by Hewlett-Packard

Company, using

a

Kodak Contour Projector.

ifficult

easy

Using the same contour projector, Hewlett-Packard checks spacing and parallelism of this spe-

cial tuning condenser.

Hewlett-Packard relies on
the Kodak Contour Projector
Here is an on-the-job demonstration of how projection gaging can
solve difficult problems in inspection, slash costs in checking parts to
close tolerances.
Using a Kodak Contour Projector, Hewlett-Packard Company measures the pitch of a precision wire helix for a unique electronic tube. Surface and shadow illumination provide a 20X enlarged image of the
minute and delicate part. "Without the Kodak Contour Projector," say
Hewlett-Packard officials, "it would not be practical to make the measurements necessary to get a satisfactory instrument."
Using the same contour projector, Hewlett-Packard also checks spacing and parallelism of a special tuning condenser for electronic test
equipment. Conventional shadow projection provides a 10 X enlarged
image of the leaves. "Use of the projector," the company reports, "permits economical measurements of parallelism to an accuracy impossible
to obtain by other methods."
Diverse jobs like this are easily done with a Kodak Contour Projector.
A twist of a dial provides whatever magnification is needed. A flick of a
switch brings surface illumination to supplement shadow projection.
Easy to see, isn't it, how a Kodak Contour Projector quickly pays for
itself in use.
For more information on how you can use projection gaging in your
own work, send for a free copy of "Kodak Contour Projectors."

EASTMAN KODAK COMPANY
Special Products Sales Division
Rochester 4, N. Y.

the

ELECTRON

ICS

KODAK CONTOUR PROJECTOR
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(continued)

a signal depending on line voltage

Look to

...the only
full line of
phonomotors!
There's no problem in selecting
the phonomotor that best meets
your requirements when you
choose from the GI Smooth
Power line. It's the most complete line in the industry .
backed by the fifty -one -year -old
reputation of America's leading
manufacturer of phonomotors,

is applied to a nonlinear circuit
whose output is subtracted from
the output of the x-ray absorption
gage. When sensitivity and time
constant of the nonlinear circuit,
designed to have an approximately
fifth-power output -input relation,
are properly adjusted the output of
the compensated x-ray gage remains substantially unchanged as
x-ray voltage is reduced from 200
kilovolts peak to zero.
6

0-130 V

0-200

A -C

DISKS,.

I

V

DISK

25K

recording motors, tape -disc
recording assemblies and disc
recording assemblies.

+350

25K

HIGHEST QUALITY-Model DSS
4

Model

-pole motor,

115

For three -speed applications in
which compactness is secondary
to need for absolute minimum
of stray field radiation. Ideally
suited for all types of pickups,
including magnetic.
Features include precision con-

DSS

331/2-45-78 r.p.m.

struction throughout, oilless
motor and turntable bearings,
dynamically balanced rotor.
Moving lever to "OFF" position
automatically disengages idler
wheel from motor shaft, and
cuts off current.
LOWEST
2 -pole

COST-Model AX

motor, 115 volts a. c., 60 cycles

Low-priced, single -speed, rim drive motor suitable for installations where size and cost are

prime factors. Incorporates

features found in more expensive motors.
OTHER MODELS

line of 78 r.p.m.,
two -speed and three -speed
motors. The popular Model SS
A complete

(not shown) is a compact 3 -speed

phonomotor incorporating the

Model AX

vertical idler shift principle and
shift lever which disengages
idler wheel from motor shaft
during non -operating periods.

78 r. p. m.

Write for catalog containing dimensions and specifications of these and
many other single -speed, dual -speed
and 3 -speed models in the Smooth
Power phonomotor line.

THE GENERAL INDUSTRIES CO.
DEPARTMENT MA
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25K

6

6

F

volts a. c., 60 cycles

V

2
1

DISKS,

DISK
0-16

65X1

6K

410

6K

?

1K

X4(1,000

FIG. 3-Circuit of three -stage nonlinear
compensation circuit

In a single -channel x-ray absorption gage a variation of 3 volts in
110 is sufficient to give the same
change of output as a change of
0.005 inch of sample thickness.
Variation of gage output is plotted
against relative line voltage in
Fig. 1.
Output is not proportional to line
voltage. The variation may be expressed by as vow, = a (vL,sE)"
where 5 < n < 6. A characteristic
of this nature must, therefore, be
produced in the compensating circuits.
A square -law input-output voltage variation may be obtained from
a potential -divider network of
which one element is a metal rectifier.
To maintain symmetrical
characteristics, it is desirable to
use two rectifiers back-to-back. The
simple circut of Fig. 2A gives the
results plotted in Fig. 2B.
Several nonlinear stages of this
kind may be connected in cascade
to give characteristics that are the
product (subject to a constant
multiplying factor) of the indi October, 1954
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çPRDDUCT$

COMpgMY
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m

Consumer demands shape manufacturers'
requirements... to fail to measure up is to
lose the sale ... incorrectness in one component often makes the difference ...because
of this,KEYSTONE custom -engineers each
transformer it produces for the individual
requirements of each manufacturer...
KEYSTONE'S unique system of evaluating
data supplied by manufacturers on the
new reply sheet, enables KEYSTONE
engineers to specify the correct transformer
type for all operating conditions... this funcELECTRONICS-October, 1954

tional fitting increases consumer acceptance
and sales... proving over the years that confidence placed in KEYSTONE is well placed.

For free information about how the
KEYSTONE transformer reply sheet can
help you, write box .. E-10 ... today!

kegstøns

/

PRODUCTS COMPANY
904 23RD STREET UNION CITY 2. N. J.
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700C Multi -Channel

20

(continued)

NONLINEAR

COMPENSATING

-.

CIRCUIT
10

LINEAR COMPENSATION

OSCILLOGRAPH

9
4
3

'CHARACTERISTICS
2

X

OF

-RAT SYSTEM

170
BO

90
LINE

100

110

120

130

VOLTAGE

FIG. 4-Characteristic

of three-stage
compensator plotted against x-ray characteristic curve and curve of single stage compensator

7080

1°4./4
getter

Produ

Heiland's new 700C Recording Oscillograph enables
the testing engineer and scientist to solve a wide variety of
industrial and laboratory problems involving the measurement and correlation of strains, stresses, vibrations, accelerations, pressures, impacts, temperatures, etc.
The 700C Oscillograph provides up to 60 separate
recording channels, has record widths of 8 to 12 inches,
record speeds as high as 144 inches per second and as low as
.030 inches per second. The 700C accommodates Heiland's
new Sub -Miniature Galvanometers and temperature controlled magnet assemblies in which a new high in stability
and sensitivity has been attained.
V

ii

vidual characteristics. Figure 3
shows how the three -stage nonlinear impedance is constructed.
The second and third stages are
isolated by a 6SN7. The output of
the last nonlinear stage is amplified in the second half of the
6SN7, passed through on a step-up
transformer and rectified. The
characteristics of the 3 -stage nonlinear impedance are plotted in Fig.
4. This agrees fairly closely with
the x-ray characteristic curve. For
comparison, a linear impedance
characteristic is also drawn.
X-ray gage output with line -voltage variations is substantially unchanged as line voltage is reduced
from 110 volts rms to 80 volts rms.
Time constant of the compensator must be considered. In order
to improve photomultiplier signalto-noise ratio, the x-ray absorption
gage used in these tests had a bandwidth of 5 cps. The compensator
circuit however, had a faster response. Therefore, transient overcompensation was obtained. This
was overcome by connecting sufficiently large time constants in the
output of the compensator.
Thanks are due to Frederic Fua
for helpful advice and criticism.
REFERENCES

(1) R. C. Woods, and F. Fua, Iron
Age, 156, p 50, Nov. 1945.
(2) J. E. Jacobs, ELECTRONICS, 24, p
125, Aug. 1951.
(3) G. M. Ettinger, ELECTRONICS, 26, p
142, April 1953.
(4) G. M. Ettinger, Proc NEC, 8, p 113,
1952.
(5) H. H. Greenblatt, W. W. Green,
P. W. Davison and G. A. Morton, Two
New Photomultipliers for Scintillation
Counting, Nucleonics, 10, Aug. 1952.
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TV TRANSMITTERS

that

are, as yet, incapable of meeting
FCC requirements for color trans October, 1954
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The Winning Line of
HIGH COMPRESSIN Glass -to -Metal Vacuum Seals

Performance tested in:
Jet Aircraft
Guided Missiles

Submarines and Sur fcce Vessels
Nuclear Devices
Communications Equipment

You always make the right move when you specify L. L. Constantin
Glass -to -Metal Vacuum Seals. Sturdy high compression construction assures high standards of performance. Sturdy high compression
eliminates problems of failures during and after assembly even with
the abnormal abuse of mass production techniques. This is possible
because the glass is encased in low carbon and special alloy steels
under hundreds of pounds of pressure. The seals are tested for
pressure and vacuum tightness, shelf life, corrosion and insulation
resistance, dielectric and mechanical strength.

Refrigeration

MANUFACTURING ENGINEERS
Route 46 Lodi, New Jersey

Radar
Many other Applications

Also manufacturers of Kovar-to-gloss headers, terminals und end seals, transistor and crystal bases and covers.
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A

DVERTISEMENT )

Silicon Diodes Replace
Klystron in CW Radar
by HAROLD

B. GOLDBERG
Engineer, Laboratory for Electronics, Inc.
Boston, Massachusetts
Thirteen milliwatts of "local oscilThe klystron local oscillator and
lator" signal can be generated by
AFC system in a 9000 me CW radar
are eliminated by the use of a quartz feeding 150 milliwatts of carrier
power into arm 3 of the Tee dividing
crystal controlled 60 me source
modulating a small portion of the equally between the MICROWAVE
transmitter power by means of two ASSOCIATES 1N23C and 1N23CR
silicon diodes in a magic -Tee. Side silicon diodes on arms 1 and 2. Four
bands of 9060 and 8940 are gener- volts of 60 me is impressed across
the two diodes in parallel. Each side
ated and the desired band is selected
band issuing from arm 4 contains 13
by a filter cavity. If the transmitted
milliwatts of energy indicating a
frequency changes from 9000 me to
conversion efficiency of 10.5 db
9001, the selected side band changes
with respect to the input carrier.
by the same amount, thus achieving
Carrier leakage is down 10 db from
AFC. The use of one reversed
polarity diode paired with one reg- the selected side band level. Noise
ular polarity diode allows the carrier is comparable to klystron oscillators.
This system has operated for 250
and IF signals to be supplied in the
hours with no decrease in side band
same relative phase generating side
bands in phase opposition which add output power.
in arm 4 of the mixer.
POWER

CW
OSC

60

TRANSMITTED ENERGY

DIV

MC

SIDEBAND
FILTER

MIXER

XTAL OSC

(continued)
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missions are prohibited from broadcasting network color programs.
If the characteristic 3.58 -mc color
subcarrier is removed from network color programs, the color killer circuits of receivers will interpret television signals as being
black -and -white. The simple filter
to be described permits use of all
incoming programs, either color or
monochrome, in full compliance
with FCC rules.

OUTPUT

INPUT

1¡8-24pH
0.25,1 I1.5,N

2,100501

L2.II1 NO.I8

180ppF

Ri56

ON

LO5 PORN WITH

CTC

200631

CTC

0.155

CORE

0.1911

FIG. 1-Color remover filter for transmitter input

For stations desiring to remove
the color subcarrier the filter shown
in Fig. 1, inserted in the line to the
transmitter, will attenuate the
fundamental of the 3.58 -mc sub carrier approximately 23 db. Absence of this signal allows the color
receiving set to operate as a black and -white device. Sidebands are
attenuated as little as possible in
order to prevent removal of high frequency luminance information.
ATTENUATION

L.O. OUT

á4

-8

e 80Z .

.
r

REG

I.F. STRIP

INDICATOR

MIXER

RECEIVED
ENERGY

IMPEDANCE

60
-16

â40
-20
20
-24

20

25

3.0
FREQUENCY

SIMPLIFIED CW RADAR SYSTEM

3.5
IN NC

FIG. 2-Characteristics of the input filter

Showing klystron local oscillator and conventional AFC
system replaced by silicon
diode side -band generator.

EV.60MCS.

1000

9060MCS. 13 MW.

10033

9000MCS. IMW.

8940MC5. 13MW.

4

4

Diagram shows method of
mixing 60 mcs. and 9000 mcs.
carriers to produce desired
side -bands.

SEND FOR DATA. Write for

MICROWAVE
IN23C

2

MICROWAVE
IN23 CR

3

detailed specifications and eatolog
literature describing our diodes,
magnetrons, TR and A7'n Inhe.s
and waveguide components.
MICROWAVE ASSOCIATES

INCORPORATED

9000 MCS.
150 MW.

22 Cummington Street, Boston 15,
Mass. Telephone: Copley 7-7577.

Stes
MICROWAVE

SIDE BAND GENERATOR

218

Want more information?

Use post card on

last page.

www.americanradiohistory.com

Insertion of such a filter in a line
carrying an RETMA test -pattern
signal cuts the vertical wedge from
about 300 lines to 250 lines. It also
adds one or two rings after all
sharp transitions. Complete elimination of ringing would require
many additional filter sections that
would complicate adjustment.
The filter is adjusted using a
video sweep generator at the input
and a detector probe at the output.
Inductors L, and L2 are set for
maximum attenuation at the sub carrier frequency. With at least
100 ohms in series between sweep
generator output and filter input,
L1 is then adjusted for constant in October, 1954
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4, rain

traeree
RIILA D I A-12

,
I

MI

Retainer

i

BRG.

No.

RO

Rl
Rl -4
i -w

R1-5
R2-5

-i

D

B

3/64 (.0469)
(.0550)
5/64 (.0781)
3/32 (.0937)
1/8 (.1250)
1/8 (.1250)

6/32
3/16
1/4
5/16
5/16
3/8

(.1562)
(.18751
(.2500)
(.3125)
(.3125)
(.3750)

W
1/16
5/64
3/32
7/64
7/64
6/32

(.0625)
(.0781)
(.0937)
(.1094)
(.1094)
(.1562)

1/16
3/32
7/64
7/64
1/8
1/8
1/8

(.0625)
(.0937)
(.1094)
(.1094)
(.1250)
(.1250)
(.1250)
3.5mm.

6/64
3/32
7/64
7/64
3/32
7/64
7/64
1/8
1/8

(.0781)
(.0937)
(.1094)
(.1094)
(.0937)
(.1094)

6/64
3/32
7/64
7/64
7/64
7/64

(.0781)
(.0937)
(.1094)
(.1094)
(.1094)
(.1094)

Retainer Extra Light

m

R133
R144
R155

8156
R166
R168
R188

3/32
1/8
6/32
3/16
3/16
1/4

(.0937)
(.1250)
(.1562)
(.1875)
(.1875)
(.2500)
1/4 (.2500)
6mm.

R613M

(.1875)
(.2500)
(.3125)
(.3125)
3/8 (.3750)
3/8 (.3760)
1/2 (.5000)
13mm.

3/16
1/4
6/16
5/16

Flanged Retainer
FRI
FRI-4

FR1-5
FR2-5
FR144
FR155
FR156
FR166
FR188

6/64
3/32
1/8
1/8
6/32
3/16
3/16
1/4

[JFlan9ed
u_......,Flanged
o

F

(01 1

F14
F15
F154
F155
F156

5/64
3/32
1/8
6/32
3/16

(.0550)
(.0781)
(.0937)
(.1250)
(.1250)
(.1562)
(.1875)
(.1875)
(.2500)

3/16 (.1875)
1/4 (.2500)
(.3125)
(.3125)
(.2500)
(.3125)
(.3125)
(.3750)
1/2 (.5000)

6/16
5/16
1/4
6/16
6/16
3/8

makes, and makes possible

;

MICRO
By SIZE, TYPE, and MATERIAL
provides the widest selection of small ball bearings
made to precision quality.
Seven RADIAL types, two shielded, and three
other series are standard in chrome and stainless
steels with some available in beryllium copper.
SPECIAL SIZES and MATERIALS are also considered.
TOLERANCES are ABEC5 or BETTER.

.

NEW
BRG.

No.

FR1-P,PP
FRI-4P.PP
FR1-5P,PP
FR2-5P,PP
FR2-P,PP
FR144P,PP
FR155P,PP
FR156P.PP
FR166P,PP
FR168P,PP
FR188P,PP

5/64
3/32
1/8
1/8
1/8
5/32
3/16
3/16
1/4
1/4

(.0937)
(.1260)
(.1662)
(.1876)

3/16
1/4
6/16
5/16
5/16
6/16

(.1876)
(.2500)
(.3125)
(.3125)
(.3125)
(.3125)

10
12
121/1
13
14
15
16

3/64
6/64
3/32
1/8

(.0250)
(.0400)
(.0469)
(.0550)
(.0781)
(.0937)
(.1250)

(.1000)

1/32
3/64
1/16
5/64
3/32
7/64
5/32

(.0312)
(.0469)
(.0625)
(.0781)
(.0937)
(.1094)
(.1662)

(.2500)
(.3125)
(.3125)
(.3125)
(.3125)
(.3750)
(.5000)

3/32
7/64
7/64
7/64
7/64
1/8
5/32

(.0937)
(.1094)
(.1094)
(.1094)
(.1094)
(.1250)
(.1563)

(.2500)
(.3125)
(.3125)
(.3750)
8/8 (.3750)

8/32
7/64
7/64
6/32
1/8

(.0937)
(.1094)
(.1094)
(.1562)
(.1250)

1/8 (.1250)
5/32 (.1562)

144
154
155
156
157
168
1810

R1.42
R1-52
R2 -5Z
R2Z

R1682

6/32
3/16
1/4
6/16
6/16
3/8
1/4
6/16
6/16
3/8
3/8
1/2

(.1662)
(.1875)
(.2500)
(.3125)
(.3125)
(.3750)
(.2500)
(.3125)
(.3125)
(.3760)

4750)

(.5000)

(.0937)
(.1094)
(.1406)
(.1406)
(.1406)
(.1562)
(.1094)
(.1250)
(.1250)
(.1662)
(.1250)
(.1875)

3/16 (.1875)
1/4 (.2600)
5/16 (.3125)
3/8 (.3750)

1/8
1/8
6/32
3/16
7/32
1/4
5/16

(.1250)
(.1250)
(.1562)
(.1875)
(.2187)
(.2500)
(.3125)

1/4
6/16
6/16
6/16
5/16
3/8
1/2

6/64
3/32
1/8
1/8
1/4

(.0781)
(.0937)
(.1250)
(.1250)
(.2500)

1/4
6/16
5/16
3/8

(.040)
(.050)
(.085)
(.085)
(.165)
(.165)

24

24H
26

26H

w

D

B

23M

4mm.
5mm.
(.2600)
(.2500)
(.3750)
(.3750)

1/8
1/8
3/16
3/16

2.4mm.
3.2mm.
(.1250)
(.1260)
(.1875)
(.1875)

(.1875)
(.2500)
(.3125)
(.3125)
(.3750)

6/64
3/32
7/64
7/64
5/32

(.0781)
(.0937)
(.1094)
(.1094)
(.1662)

I/4 (.2600)
5/16 (.3125)
6/16 (.3125)
3/8 (.3750)

3/32
7/64
7/64
6/32

(.0937)
(.1094)
(.1094)
(.1562)

1/4
1/4

3/8
3/8

Angular Contact
(

Spring Separator
e

3/64 (.0469)
(.0550)
6/64 (.0781)
3/32 (.0937)
1/8 (.1250)
1/8 (.1250)
1/8 (.1250)
6/32 (.1562)
3/16 (.1875)
3/16 (.1876)
1/4 (.2500)
1/4 (.2500)

BRG. No.
221/2M

Full Extra Light
T

Radial

Pivot

Full
Te
1

(.2500)
(.3125)
(.3125)
(.3750)
(.2500)
(.3125)
(.3125)
(.3750)
3/8 (.3760)
1/2 (.6000)

R1P,PP
R1-4P,PP
Rl-5P,PP
R2-5P.PP
R2P,PP
R144P,PP
R155P.PP
R156P,PP
R166P,PP
R168P,PP
R188P,PP

(.1250)
(.1250)

(.1094)
(.1406)
(.1406)
(.1406)
(.1562)
(.1094)
(.1250)
(.1250)
(.1562)
(.1250)
(.1875)

1/4
5/16
5/16
3/8
1/4
6/16
5/16
3/8

ROP,PP

(.10941

W

3/16 (.1875)

(.0550)
(.0781)
(.0937)
(.1250)
(.1250)
(.1250)
(.1562)
(.1875)
(.1875)
(.2500)
(.2500)

Shielded

Full
(.0781 j

Flanged Shielded
D

B

113
114
115
1154
116

5/64
3/32
1/8
1/8

(.0550)
(.0781)
(.0937)
(.1250)
(.1250)

3/16
1/4
6/16
5/16
3/8

Self Aligning
214
215
2154
216

6/64
8/32
1/8
1/8

(.0781)
(.0937)
(.1250)
(.1250)

Write for MICRO Catalog for complete data on the
more than 150 available MICRO bearings. Our
Design Engineering Department is at your service.

W
;

HAMPSHIRE BALL BEARINGS INC.
; :

;

.

.

.

.
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111111rNORDEN
DIGITAL CONVERTER
In answer to the far reaching cry for a
simple, accurate means of transposing
mechanical information into comprehensible numerical digital notation, the
Norden Digital Converter, now available,
ranks supreme.
UNAMBIGUOUS OUTPUT OF
13 BINARY DIGITS,
LOW TORQUE LOAD

Requiring no additional equipment, this unit, with an unambiguous output of 13 binary digits
(total count of 8,192), instantaneously converts shaft position
information into direct digital notation. The torque load of the
input shaft is 0.2 in -oz.
MINIMUM SIZE,
MAXIMUM ACCURACY
Weighing less than 7 ounces, only
1.75" in diameter and 2.75" long,
the Norden Digital Converter is
able to maintain accuracy within
±0.006% . . . or 1 count in
16,384.
CLOCKWISE OR COUNTER
CLOCKWISE OPERATION

NORDEN TEMPERATURE PROBES

designed for all-weather operation in the
sub -sonic and supersonic range.
NORDEN PRECISION REDUCTION
GEAR BOXES

reee

designed for maximum
performance with minimum weight and ultra -precision.

Either D.C. or pulse -operated, the
converter can be wired to supply
an increasing count for either
clockwise or counter clockwise
rotation. Where requirements necessitate an output greater than
13 binary digits, a special unit
can be designed.

(continued)

put impedance as judged from constant input voltage when the detector probe is connected to the
filter input.
If about 6 db more attenuation at
considerably greater sacrifice in impedance characteristic is desired,
resistor R1 can be shorted out.
Performance of the filter is
shown in Fig. 2. This material is
abstracted from a field bulletin of
Allen B. DuMont Laboratories, Inc.

Low -Distortion Electronic
Attenuators
By WILLIAM H. SWAIN
Pleasantville, N. Y.
ELECTRONIC ATTENUATORS

are com-

part of studio -type
computing apparatus

monly used as

amplifiers,
and various ranging and navigational devices. The variable gain
element is usually a tube and is
required to operate in the audio
and ultrasonic range. These automatic gain -control circuits generally
provide for changing the operating
bias of a multigrid tube, thus introducing a moderate amount of
distortion at some point in the control range.
B+

COUNTLESS APPLICATIONS

With a possible rate of 25,000
counts per minute, the uses of the
Norden Digital Converter as a
counting device are innumerable.
It may be used to convert shaft
position to digital notation or as
an output device for shaft positioning.

INPU

Rs
OUTPUT

CONTROL
TUBE
E6 CAIN

-

CONTROL
VOLTAGE

In an era when scientific achievement is

attaining unprecedented heights, there is
no end to the ways in which the use of
Norden precision products can simplify
the search for progress
. from
the

NORDEN SYNCHRO
ALIGNMENT SETS

designed for accurate
laboratory and production alignment of synchros and resolvers.

NORDEN

COMPUTER

TEST

smallest, most sensitive element to the

expansive, Navigational, Fire Control
and Bomb Director systems.

SETS

are designed and
manufactured to meet
exacting requirements.

T

H

NORDEN
220
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LABORATORIES
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Use post card on

last page.

www.americanradiohistory.com

FIG. 1-Control tube in electronic at-

tenuator acts
ground

as variable

shunt

to

A usable control is obtained in
this manner, especially if the control range is not great and a
moderate distortion level can be
tolerated. The electronic attenuators discussed here are designed
particularly for applications where
minimum distortion and wide control range are desired. Some types
of military apparatus require that
audio signals be attenuated automatically and rapidly, with distortion not in excess of about 2 per-

cent.
The solution has been to design
October, 1954

-

ELECTRONICS

LABORATORY DELAY LINE STANDARDS
The Millen delay line kit effectively provides a means for the
development and design engineer to check the affect of various
delays in their actual developmental setups without the time loss
and expense of producing separate lines for each trial. Increased
requirement for time delay circuits in radar, color television and
other modern electronic applications has presented a problem to
the design and development engineer as it has been both time
consuming and expensive to obtain delay lines for developmental
work as each line was necessarily cut to the estimated delay and
any change in requirements necessitated the fabrication of a new
delay line. The Millen delay line kit is designed to provide a ready
means of obtaining various delays from .10 microseconds through
2 microseconds in increments of .05 microseconds except at the
extreme ends of this range. The lines may be used repeatedly
without deterioration as they are hermetically sealed, the smaller
lines in glass tubes, the 1 microsecond line in a metal container.

Actual delay as measured by phase shift method are marked on
each delay line. The laboratory calibration of each delay line is
0.002 microseconds on all of the .10 microsecond,
accurate to
0.01 microsecond
.25 microsecond and .03 microsecond lines and
on the 1 microsecond line. Combination of delay lines supplied
makes possible the following delays

t

0.10 µs.
0.20
0.25
0.30
0.35
0.40
0.45
0.50

t

0.55 µs.
0.60
0.65
0.70
0.75
0.80
0.90
1.00

Characteristic impedance -1350 ohms

Each set consists of:

2-0.10 µs.
2-0.25 µs.
1-0.30 ps.
1-1.00 µs.

1.55 µs.
1.60
1.65
1.70

1.35
1.40
1.45
1.50

1.75
1.80
1.90
2.00

t 20%.

PHYSICAL DIMENSIONS:
0.1

NOMINAL
DELAY

1.10 µs.
1.20
1.25
1.30

0.01

ps.

0.025 ps.
0.03 µs.
0.05 µs.

0.002 µs.

0.002 µs.
0.002 pa.
0.01

µa.

JAMES MILLEN
MAIN OFFICE

µs.-%"

diim x 41/4" long

0.25 µs.-'332" dlia x 7%" long
0.30 µs. Y3ÿ" dia x 7%" long
1.00 µs.-ds/" x 41/4" x 1"

CALIERATION TOLERANCE

TOL.

eV

x 5" x 1%."
All seven lines are mounted in a metal case
for convenience in storing and safety in handling.

MFG. CO., INC.
AND FACTORY

MALDEN, MASSACHUSETTS, U. S. A.
ELECTRON ICS

-

October, 1954
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Arnerac

necv7

ver3altie

"C" BAND WAVEMETER

(continued)

good amplifier stages and operate
them at all times with constant bias
and gain. They are followed by
gain controls that introduce a
minimum of distortion. However,
the device should not include a

servodriven potentiometer for rapid
( ,' sec or less) response must be
possible.
The first solution investigated is
shown in Fig. 1. It comprises a
fixed resistor,
in series with the
signal source and a variable shunt
to ground provided by the dynamic
plate resistance R, of the control
tube. Maximum transmission is obtained when the control tube is cut
off. As the control voltage E, decreases the dynamic plate resistance
of the control tube becomes less and
the tube acts as a greater conductance shunt to ground. This results
not in a true potentiometer, but in
an attenuator with a fixed series
arm and a variable shunt arm.

R

AMPLIFIER

.150V

ATTENUATOR

20K

manufactured-just like its sister model for the "S"
Band-Amerac's new, Model #230, "C" Band Wavemeter is a

Precision

co -axial line instrument covering the frequency range from 3500
MC to 6500 MC, by either the transmission or absorption method.

-

FEATURES

2T0Á

OUTPUT
12AYT

INPUT

-

1001

2.7K

-

)I---.r

E6GAIN
CONTROL

VOLTAGE

nNVV\f--

High frequency stability through the temperature range 10° C to 40° C.
'1l111l1

Extreme mechanical stability.

High accuracy of measurement

(±.02%)

FIG.

Tri -plating of all surfaces.
Large knurled control knobs, for simple operation.
Rugged components, for long service life.

Golden anodized aluminum panel and cabinet of fine hand -rubbed
walnut, for pleasing appearance.

Type N constant impedance

input connectors.

BNC or UHF co -axial

fitting

for external video connection.
Power handling capability
(absorption)-0.5mw to 1 watt.
Power handling capability
(transmission)-1 mw to 1 watt.
Peak power-up to 25 watts (transmission).
Approximate loaded Q
2500.
Cabinet size
wide, 61/2" deep, 5" high.
Net weight
4% pounds.

-8"

This unit con be modified for your own specific

requirements. Send for bulletin

ac
VE
222

SPEC
Want more information?

2-Attenuator circuit for low-level

signals

Sloping panel for easy observation.

SPECIFICATIONS

Ió

Anerac
116

E.

incorporated

TOPSFIELD

ROAD

WENHAM, MASSACHUSETTS
Use post card on

last page.
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Operating limits are usually
established by the maximum resistance that can be tolerated for
the series resistor R, owing to stray
capacitance and the shunting effect
of RL in parallel with the output
load impedance. Of course, the
minimum resistance of the control
tube determines the maximum attenuation and the tube should be
selected with this in mind. Tube
types 12AY7, 12AT7 and 2C51 were
found to combine good control
range with relatively low distortion.
The circuit shown in Fig. 2 is a
basic form of the electronic attenuator and may be used at low
levels. The first section of the tube
is a voltage amplifier operating at
constant bias level and gain. The
second section is the attenuator and
derives its d-c plate voltage from
the first section through the series
October, 1954

-

ELECTRONICS

BORG

MICROPOTS
the

NEW STANDARD
multi -turn
potentiometers

Model 933SS

BORG 900 SERIES
3 -TURN

3

-TURN AND 10 -TURN MICROPOTS
10 -TURN MODELS 901-903

MODELS 931-935

lit .- -Hi- -lRBI

931S

93

93

_

0=

Standard models of Borg 900 Series Micro`. s
offer such flexibility that they meet special design
needs. Borg has creat_d a new standard for high precision, multi -turn potentiometers.
Advantages of the Borg 900 Series include greater
accuracy, finer resolution, lower torque, longer
life, better performance under severe and excessive

3BK

.

vibration, greater adaptability and versatility of
application.
Standard models include: 10 -turn precision Micro pots in 1 to 3 gang models, 3 -turn in 1 to 5 gang
models, single or double shafts, servo or bushing
mounts on either or both ends. Available to designers and engineers in any quantity.

SYNCHRONOUS AND INDUCTION BORG -MOTORS

1000 SERIES

2 POLE

AND 4 POLE MODELS

With and Without Gear Trains
These Borg -Motors were designed specifically for instrumentation, control and timing devices. They are
recommended for all applications where low torque,
constant speed and long life are positive requirements.
For Complete Engineering

D ato

SERVO -CONTROL
Borg -Motors

¿

Two phase, 115 volt, 400 cps induction type Borg -Motors for
servo control applications. Approximate size 1 h" diameter x 2"
long with a locked rotor torque
of 0.82 ounce -inch.

BORG EQUIPMENT DIVISION:
JANESVILLE, WISCONSIN

ELECTRON ICS

-

October, 1954

Want more information?

ATTACH TO YOUR LETTERHEAD

BORG EQUIPMENT DIVISION
THE GEORGE W. BORG CORPORATION

JANESVILLE, WISCONSIN
NAME
TITLE

Please send complete information and engineering data on
items checked.
0 Precision Multi -Turn Potentiometers, 900 Series
Borg Standard Potentiometer, 1100 Series
Precision Multi -Turn Counting Dials
Frequency Standards
Servo Control Motors
Contract Manufacturing
Instrument Motors

Use post card on

www.americanradiohistory.com
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PHOTOCIRCUITS, INC.

An/

HUBBELL

(continued)

attenuator resistor R,.

SELECTS

Values in the order of 270,000
ohms may be used with the 12AY7
resulting in a control range in the
order of 17 db (+13 to -4 db net
gain). With an applied signal of
0.3 volt rms at the input, the
maximum observed distortion was
0.4 percent over the total control

In/er/oct

SUB -MINIATURE CONNECTORS
FOR WIRING PRINTED CIRCUITS!

range.
A version of the circuit shown in
Fig. 3 has been used in military
equipment to provide a 40 -db attenuation range with about 3 percent maximum distortion at 0.2
volt rms output. The value of R,
shown is rather high, but a resistance in the order of 47K can also
be used. Control tube V1 produces
a variable shunt impedance to
ground. In this case, however, the
grid is coupled directly to the output and this results in voltage negative feedback having an effective
gain a, which is the gain of V, at
any particular operating bias.

Made for each other! Hubbell Interlock's sub -miniature connectors make wiring of printed circuits fast
and safe. Note how Interlock Type "C" Connectors
pass through set-in eyelets

from back and lock automatically on opposite side.
Eyelets manufactured by
United Shoe Machinery
Corp. Eyelet setting machines are available.

.200v
V2
CATHODE CLAMP

47K

Hubbell Interlock sub -miniature Type "C" Connector.
Simplicity of design is the
key to its constant low con
tact resistance and ease of
installation features.

INPUT

V,
ATTENUATOR

470K

12AX7

r

2

Es CAIN -CONTROL

OR

VOLTAGE

12AT7

3
mv

Hubbell Interlock's latest development, the sub -miniature Type
"C" Connector, featuring low contact resistance, automatic locking
quick disconnect wiring, found immediate application to
another recent advancement in the electronic field
the "printed"
circuit. The tiny connectors met every requirement for wiring the
illustrated rotary switch plate circuit manufactured by Photocircuits, Inc. of Glen Cove, N.Y. Their automatic locking
quick
disconnect feature eliminated difficult soldering and made possible
fast, easy wiring maintenance. The exclusive Hubbell Interlock
locking mechanism assured a vibration -proof, constant low contact
resistance.
For Difficult Wiring Problems Requiring Sub -Miniature Connectors,
Our Development Laboratory Will Cooperate With Your Engineers
To Adapt Interlock For Your Specific Applications.

-

-

-

'

For Further Information, Write Dept. A:

HARVEY HUBBELL, INC.
Interlock Dept., Bridgeport 2, Conn.
224
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FIG. 3-Circuit providing 40 db atten
uation with about 3 percent distortion

The value ß is unity and this
results in a reduction of the
dynamic plate resistance by the
gain factor of V,. Tube V2 acts as
a cathode clamp, establishing a
well -regulated plate potential for
V,. In addition, when V, is drawing
a large current, V2 acts as an added
shunt conductance to ground. The
net impedance presented by the
two tubes to ground is
Z,
1/2 G.
where Z, is the minimum impedance shunting the signal to ground,
and G. is the manufacturer's rating for the tube under normal operation. Values of Z, in the order
of 500 ohms are readily obtained.
The writer expresses appreciation to A. O. Dority, John Barney,
Robert Crane and to General Pre -

-

October,

1954-
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Ripple
@ 3600V
and 65MA

fr
WIDE,
BEAM:
200 to 2000 volts @ 0 to 100 Ma
1800 to 3600 volts @ 0 to 65 Ma

UNIVERSAL
KLYSTRON

REFLECTOR:

to 1000 volts
CONTROL GRID:
Positive; 0 to 150 volts @ 0 to 5 Ma
Negative; 0 to 300 volts
0

MODULATOR:
Squarewave; 250 to 2500 CPS @
0 to 200 volts
Sawtooth; 40 to 120 CPS @ 0 to
200 volts

POWER SUPPLY
Used as a basic tool, the FXR Universal Klystron Power Supply has proved
its ability for a wide variety of microwave problems.

Dependable performance

from any

gains its full meaning with the application of this highly versatile, compact
unit in the laboratory and for production testing. It is typical of the complete

GREATER STABILITY
The stability is insured by the use
of the 5651 as a reference tube

line of FXR Precision Microwave Test Equipment available to science and
with the promptness of assembly line production, with the
industry now

LOWER RIPPLE
MV RMS maximum

3

point to ground

OPTIMUM REGULATION
All DC voltages regulated to 003%

for input variation from 105 to 125

...

quality of one -of -a -kind design.

volts
8.

TODAY for the complete catalog of
Microwove Test Equipment,
for
the
asking on your company
yours
InIter heocl.

X-Rg

WRITE

FXR Precision

u

W

w

2U
,p

icfIINE

=,.....

ELECTRON ICS

S
WOR

_°
October, 1954

F -R

MACHINE WORKS, Inc.

26-12 BOROUGH PLACE, WOODSIDE 77, N.

Want more information? Use post card on last pane.
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the KEY
to your problem

ELECTRONS AT WORK

212" and 31/2"

rka©stron

round or square

(continued)

cision Laboratories Inc. who furnished assistance and facilities to
develop this attenuator concept into part of a practical device.

CUSTOM PANEL INSTRUMENTS
METAL -CASED TO INSURE

CONTINUED INTEGRITY

THEIR

RELIABILITY OF A ME1ER

THE

AS AN INSTRUMENT
DEPENDS

ON ITS
PERMANENT ACCURACY

PERMANENT ACCURACY
is assured by the

DRAWN

STEEL CASE

which shields the

Adding UHF-TV Coverage
for filling in
shadowed areas in uhf -tv coverage
include picking up the signal close
to the area of shadow using a
TECHNIQUES PROPOSED

highly directive receiving antenna
and rebroadcasting the signal. The
method requires a high -gain, directive antenna, carefully placed in relation to the area to be given better
service. Such an antenna is energized from a very low power transmitter that is inexpensive to run
and maintain.
Recently, the Federal Communications Commission approved the
use of low -power satellite tv broadcast transmitters that operate on a
different ultrahigh frequency from
that assigned to the main station.
Since the booster-type station operates on the same frequency as the
parent station it requires a more
exacting performance. Where experimental boosters have operated
successfully, satellites might be expected to work as well with less
difficulty.

permanent magnetic assembly

Field tests conducted by RCA in
the Vicksburg, Miss. area have
been successful in bringing television programs broadcast from station WJTV on channel 25 to the
area about 37 miles from the main

of the instrument
against
external magnetic fields.

transmitter.
rha

st ron TIME PROVEN MOVEMENTS

rha

st ron

ANTI -MAGNETIC SHIELDING

According to a report filed with
FCC, the station received an effective increase in power by 200 times
in the shadowed area since the

rha®st ron 2% ACCURACY
rhaOst ron

INSULATED
ZERO ADJUSTMENTS

Phaostron CUSTOM Panel Instruments offer highest quality at new low cost
PRICE

-

YOU CANNOT BUY BETTER

inquiries are invited and catalog sheets are available on this
NEW CUSTOM LINE which also includes

PHAOSTRON CO.
226

151

6"

MIRROR SCALE INSTRUMENTS.

PASADENA AVE.

Want more information?

SO. PASADENA, CALIF.
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FIG. 1-High-gain receiving antenna
picks up main -station signal for rebroadcast by booster on same frequency
October, 1954
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A,1C

DIELECTRIC

CAPACITY

5-10-20afo GMV

5/is°

N-750
N-750
N-750
N-750
N-1500
N-1500
N-1500

5-47
48-68
69-82
83-130
131-200
201-250
251-330

5-10-20a/o
5-10-20°jo
5-10-20ofo
5-10-20ofo

r/3"
s/8°
s/e"
S/8"

680

GMV
GMV
GMV
GMV

5-10-20% GM`,
5-10-20%

3/4'

5-10-20Qfo GMV

N-750
N-750
N-1500
N-1500
N-1500
N-1500

5-15
16-20
21-56
57-180
181-240
241-330

4KV

5-10-20°ío

GMV

5-10-20% GMV
5-10-20% GMV
5-10-20%

5-10-20°fo GMV

production costs go
/4

3i

N-1500
N-1500

5.20
21-100

3/e"

down

-10-20ofo GMV
-10-20% GMV

down

% Max, ® 1M C (initial)
.1
waxed
POWER FACTOR:
Durez phenolic-vacuum
INSULATION:

AVATÓBLE

CAPACITY

down with RMC

HIGH VOLTAGE DISCAPS

CAPACITY

ERAnCES

DIELECTRIC

I

.

331-470
471-1000
1001-2700
2701-5000
5001.10000

1

200-K

±20%
131-330
331-1000

20%
101-220
221-470

1200-K
1200-K

221-1000/e"
471-1000

,r

--r

In addition to lower initial cost, RMC high
voltage DISCAPS, offer the advantages of
smaller size and greater mechanical strength
for faster production. line handling.
Rated at 2000, 3000, 4000, 5000 and 6000
volts DC, RMC DISCAPS assure the voltage safety factor required in deflection yoke
or special electronic applications. They are
available in any capacity between 5 MMF
and 10,000 MMF.
RMC engineers are prepared to help you
with your problems on standard or special
ceramic capacitors. Write us today about
your specific requirements.

220-500
501-1000
1001-5000

181.680
681-1000

I

GMV
GMV

GMV

20%GMV
GMV

HI K

GMV
(initial)
Max.n
1.5phenolic-vacuum1
waxed
POWER FACTCR:
Mx. ©
111

K

INSULATION: Durez

Ic;C

Discaps with a dielectric of 200 K or over are not recommended
for deflection yokes or other 5,750 cycle applications.

w

1

1

RADIO MATERIALS CORPORATION

DISCAP
CERAMIC
CAPACITORS

GENERAL OFFICE: 3325 N. California Ave., Chicago 18, III.

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
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(continued)

HOW HIGH IS HIGH

2-Experimental transmitting antenna undergoing tests found later use
in uhf booster installation for channel 25
FIG.

booster system employed produced
a 23 -db improvement in field intensity in at least 50 percent of the
total receiving areas.
The booster transmitter, with a
power of about 10 watts provided
acceptable service in an area partially shadowed by intervening terrain.
In the test area, it was determined that an effective radiated
power of 1,000 watts was needed for
adequate coverage. This power
was obtained from the 10 -watt
transmitter by using a special
transmitting antenna with a gain
of 100.

it's megawatts
and VARIAN has it ...
In klystrons,

Here are a few of the VARIAN big tubes that
answer high power klystron requirements:

FOR:

High power microwave communication
UHF -Television

USE THE

V-42

transmission

SERIES (L -band)

Power output
Frequency ranges

15 kw CW
350 to 1250 mc
27 db

Power gain

FOR:

Pulse coherence

Linear accelerators
High power radar transmitters

VA -80B (S -band)
Pulsed power output

USE THE

Power gain

1

megawatt

130 db

FOR: Navigation

aids
Medium power pulsed systems

USE THE

Testing Signal

Equipment

V-82 (X -band)

Pulsed power output
Power gain

5

kw

57 db

HIGH POWER PLUS
Unsurpassed frequency stability
Built-in tuned circuits
Freedom from maintenance and adjustment
Reliability and long life
THE

BEST IN BIG TUBES

These outstanding klystrons ex-

emplify VARIAN design leadership . - . engineering and production skill that consistently
delivers quality, economy and
unsurpassed performance
the reason why VARIAN is
the most respected name in
klystrons.

..

VA -801

FOR COMPLETE SPECIFICATIONS

and application data on these
and other VARIAN klystrons,
write today to our Application
Engineering Department.

IN KLYSTRONS, THE MARK OF LEADERSHIP

VARIAN
PALO

ALTO

1,

IS

associates
CALITORNIA

Representatives in all principal cities
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New Signal Corps radio transmitter
AN/TRC-24 undergoes Western Electric
tests in shielded room. Equipment, to
which engineer is making adjustments
(right hand on knob) is part of multichannel communication relay system
that links points up to 30 miles apart
by radio

(Continued on page 230)
October, 1954
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KO C H... World's largest fabricator of moulded Fiberglas products
Can your
containers
pass these tests?
To protect costly aerial cameras and other precision instruments, the U.S. Air Force has de-

veloped a special Fiberglas case, now being
manufactured in quantity by Koch of California.
In one test, this special case was submerged
in 43 feet of water without leaking. In another,
the case was dropped by parachute from a plane
flying 250 miles an hour at 600 feet altitude
( equivalent to a free fall of 25 feet) Both case
.

and contents were undamaged.
Koch Fiberglas cases double as shipping
cases, carrying cases and storage cases. No crating or other outer protection is necessary for
overseas shipment. Vapor and moisture transmission rate is zero. The cases are fungus and
mildew proof. They won't dent-are actually

lighter than steel, yet much stronger.
If you manufacture a valuable product that
needs this kind of protection, it may pay you
to investigate our facilities and experience.

KOCH
PRONOUNCED

"KOKE"

Pioneer in reusable Fiberglas containers
CORTE MADERA, CALIFORNIA

-

Originator of Koch Fiberglas Luggage
guaranteed against breakage on any airline,
railroad or steamship, anywhere in the world.

ELECTRONICS
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(continued)

PERTINENT PATENTS
By NORMAN L. CHALFIN
Hughes Aircraft Co.
Culver City, Calif.

WHILE COMMUNICATIONS and

STAINLESS STEEL FASTENINGS
BY ANTI -CORROSIVE

44460e
STRONG

AND

NON-MAGNETIC!

Plus resistance to corrosion, abrasion and
high temperatures-longer life! Precision made to the closest of specifications!

AVAILABILITY! Starting with machine
screws as small as #0-80, Anti-Corrosive's
IN STOCK inventory of more than 9,000
varieties and sizes of stainless steel fastenings means immediate delivery of your
requirements. Special orders are delivered
faster, too, due to streamlined production
schedules for these important items!

LOWER COST!

Superior production

capacity and know-how means lower costs,
helps you stay within production budgets!
Remember, Anti-Corrosive is America's
oldest and largest firm dealing exclusively
in stainless fastenings.

Write for FREE Product
List 54I
lists complete
range of items, sizes and
analyses available from
stock or by special order.

-

in-

dustrial applications of electronics
vie with each other among patents
granted, the majority reported in
this month's collection shows the
broadening importance of the non communications phase.

Counting Tube
Patent 2,638,541 has ben granted
to John T. Wallmark of Bromma,
Sweden for an Impulse Counting
Tube. The patent is assigned to the
Radio Corporation of America.
Figure 1 shows the internal
structure of the tube. There is a

plurality of dually stable discharge
devices in the envelope of the tube.
Where ten such devices are included
in the tube it becomes a decade impulse counter.
Each dual -stable device comprises a secondary emitter or
dynode and a collector element, but
there is a common squirrel-cage
control grid and cathode -emitter
for all ten secondary emitter -collector pairs.
Each of the collectors is positioned to be within the shadow of
the grid wires. The secondary
emitter of each pair is between
the shadows of adjacent grids in
the path of rectilinear electron flow
from the cathode emitter. This
structure results in a beam of electrons from cathode to secondary
emitter between two collectors.
Thus there are ten radial electron

CONrRtE
COLLECTOR

DYNOOE-

ANTI -CORROSIVE

--

-

CRID
CATHODE

-

METAL PRODUCTS CO., INC.

Castleton-on-Hudson,
New York
FIG. 1-1ntertral structure of the Ettnpulse

counter tube
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GUARDIAN

for single units or complete control assemblies
in any combination of electronic parts
to your specifications, packaged (herm-

etically sealed), harnessed, cabled, ready
to plug-in...

sorting-lighting-conveying- - timing-cycling-selectstarting-stopping-

timing-counting
interval
ing
gauging

WRITE-WIRE-TELETYPE

computing-

vending

for full information on
the advantages to be
gained by specifying
these proven

re-

versing-add-subtract-radioradar-armament-power.

GUARDIAN CONTROLS

for your application.

GUARDIAN
1625-L W. WALNUT

STREET

COMPEtES LIM(

ELECTRONICS

-
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CHICAGO
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new...
precision

beams directed at ten

Conttue.ttcLt

e
simplify your connector problems

34 CONTACT
SERIES

"20"

with polarizing screwlock
guide pins and sockets
Hoods with either top
(illustrated) or side cable opening

available for most models

Series
SERIES

SERIES "SM

"20" MINIATURE

20" SUBMINIATURE

"20"

Miniature

with POLARIZING SCREWLOCK

',ENo).

Polarizing screwlock guide pins and sockets provide this connector with positive means of locking
plug and receptacle against vibration or accidental
disconnection. Connector is easily opened without
prying or forcing. Available in 14 different contact
arrangements for 7 to.104 circuits, and in choice of
Melamine, Plaskon-Alkyd and Diallyl Phthalate insulating materials. All models can be ordered with
aluminum hood (os illustrated).
Note: New series "14" power connectors also available with polarizing screwlock.

SERIES

"P -C" PRINTED CIRCUIT

For complete illustrated engineering literature, and
assistance on special or unusual connector problems, write Dept. E,
DeJUR-Amsco Corporation,

Northern Blvd., Long Island City

45-01

SERIES

"H-20" HERMETIC

SEAL

1,

N. Y.

Electronic

eu

Sales

Division

45-01 NORTHERN BLVD., LONG ISLAND CITY
SERIES
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"C-20" HEXAGONAL

1. N. Y.

'World's largest manufacturers of miniature precision connectors
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secondary
emitters. The grids shield the collectors from primary electrons.
Operation of the decade impulse
counter may be followed from Fig.
2. This is a plot of the conditions
of a single pair of the elements connected with one of the dynodes.
Resistor R, is a dynode load. Component R., is the collector load resistor. When the pushbutton switch
in the output circuit is closed the
resistors to the source are connected together at their cold ends.
They form a voltage divider placing the collector and dynode to
which they are joined at a common
potential at the divider voltage
point. This potential should be
higher than V,.
The values of resistance are so
chosen. As a result of the positive
potential on the dynode now energized, a beam of electrons will flow
towards it from the cathode between the two adjacent grid wires.
This results in secondary electron
emission, which will return to the
emitter as long as the switch is
closed. As soon as the switch is
opened, the collector electrode potential will rise and that of the
secondary emitter will drop to V,.
Electron current will now flow
from the emitter to collector because of the potential difference
and the polarity of that difference
between them. The electron space
discharge resulting will now provide the low -impedance path from
secondary emitter to collector in
place of the switch contacts.
While the secondary emitter will
draw primary current it will release
a greater secondary electron current. The total current will therefore be negative. The drop across
resistor R, as a result is of the
proper polarity to maintain the
secondary emitter sufficiently positive to continue drawing current
and remain stable in this condition.
The voltage versus total electron
current for the dynode is shown in
Fig. 2.
As in all secondary emitters there
exist two stable operating points, 0
and V,. The stable -current condition
may be cut off by the application
of a pulse to the input that is impressed on the grid. Cutoff of the
electron beam results in a return
October,
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Sand Pat with CLAROSTAT
Miniaturized Scr,es 49 wire -wound
controls in single and duct units. 10
to 20,000 ohms 1.5 watts. Switches

"Humdinger" Series
MH ultra -compact po-

available.

tentiomete-. 10 to
200.000 ohms. l watt.

Series 58 3 -watt wire -wound

controls. 1 to 58,000 ohms.
With or without switch.

'Humdinger" Series39
shafHess, screwdriver-

adjusted potentiometer. 4 to 5000 ohms.
2

watts.

Your wire -wound control needs
usual or unusual -are readily
met by specifying CLAROSTAT.
Here's why:

-

Woung
CONTROLS

For usual needs, the Clarostat line
is outstandingly complete. It includes
2 -watt (1-1/8" dia.), 3 -watt and
4 -watt (1-21/32" dia.) types; 25- and 50 -watt
power rheostats; miniaturized (3/4" dia.)
1.5 -watt controls; and the handy, space saving, cost -reducing "Humdingers"*. AIL
these types, and many more, are standard and
stocked, available for your convenience at the
local Clarostat distributor or in quantities
from Clarostat factory stock.
And for unusual needs, Clarostat can design
and put into production those special types
quickly, satisfactorily, economically
often based on ingenious adaptations
of standard features and tooling.

-

-

Send those wire -wound control

requirements to us for
engineering service and quotations.
Literature on request.

Power rheostats, Series 25
and 53, 25 and 50 watts.
5,000 and .0 000 ohms max
respectively Also aircraft

3-watt
wire -wound controls. 5 to
10,000 ohms. With or without

Smaller or Series 43c

switch.

type, en:ased in metal
housing.

Series 10 4 -watt wire -wound
controls. 1 to 100,000 ohms. With
or without switch.

CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE
*Reg U.S. Pot. Office
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FIG.
0

Torods... Actual

Size

B&W WINDS THEM ALL!
Now ... you can have a dependable source
of supply ... for toroids of any size ... in
small or large production runs.
B&W's recent purchase of one of the first
Boesch Subminiature Toroidal Coil Winding
Machines extends to an even greater range
the complete line of B&W toroidal coils
available to meet any of your requirements.
For with this new equipment, B&W can now
wind the smallest toroidal coils on a production line basis, just as precisely,. just as
rapidly, as it always has the larger sizes.
The ability of these miniature coils to
reduce the size of many different types of
toroidal assemblies is nowhere better illustrated than in the company's own line of
filters. Made to meet the highest standards
of industry and military, these B&W components include high-pass, low-pass, bandpass, and band suppression filters, as well as
discriminators for r -f or audio frequencies.
For information on how B&W toroids can
solve your production problems, give you
greater miniaturization, write us about your
problem on your company letterhead.

of

(continued)

2 -Stable operating point
secondary emitter

VI,

and

of this pair of elements to its first
passive condition. The collector
electrode potential during this
transition rises sharply and the
rise is coupled by the capacitor to
the next clockwise secondary
emitter to initiate another conductive stable state. Such condition,
described for a dynode collector
pair, is maintained until the next
negative pulse is applied to the
grid. This cycle repeats to the subsequent pairs as each pulse is applied.
If at the output circuit there is
connected the grid of another of
these decade impulse counters, a
digital decade impulse counter may
be set up with as many digits as
there are tubes. Indicating devices
such as glow discharge tubes may
be connected for displaying the
position of the conducting dynode collector pair then in operation.
Some of the operating circuit
data are included in the patent specification as to pulse shaping and
the time constants of the R and C
combinations. They should be substantially shorter than n times the
period between the highest frequency pulses to be counted. The
inventor claims that very weak
pulse amplitudes can control the
counting system of this tube.
Radio Viewer

Barker & Williamson, In
237 Fairfield Avenue
234
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Recently awarded to H. A. Iams
of Princeton, N. J., patent 2,668,869 describes a Radio Viewing System. The patent is assigned to the
Radio Corporation of America.
Figure 3 shows the basic idea.
Radio waves are received as reflected from a source illuminated by
some radio frequency in the range
of 1 -cm wavelength. The receiving
antenna is a spherical mirror that
collects the reflected waves onto a
plane mirror. This, in turn, reflects
the waves into an opening in the
October, 1954

-
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BRADLEY
VACUUM PROCESSED

RECTIFIERS
LOCKEDIN STABILITY AND LONGER LIFE
By locked -in stability and llonger life, we mean this: We super -refine

the selenium used in the Bradley foundation for rectifiers by vacuum
distillation to achieve real control of the semi -conductor. Then we
bond the selenium to plates under vacuum. The ultra -purity achieved
in one step is completely protected against subsequent contamination
in the second step.
Bradley rectifiers can be trusted completely. They will retain
stability, last longer even under severe conditions of use, in the face
of vibration, varying temperatures and sudden over-voltage surges.
Your rectifier problems are over when you specify Bradley. Write us
for a quotation. Let us demonstrate that Bradley rectifiers are not only
highest in quality but lowest in cost.

VACUUM PROCESSED

-

for performance as rated

BRADLEY LABORATORIES, INC.
168E Columbus Avenue
ELECTRON ICS

-
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SAVE GUIDES
,RA'VE

MIRROR7

SPHERICAL

,

SACSPURE

,/,&

---

SCANNER

4

,.-

UNUM

SAVECUIDE

NIRROR+7I

MANES

PIMP
'':ANNI%

r

HUB

..

r

SCANNING DRUM

FIG. 3-Basis of microwave scanning
system

HERMETICALLY SEALED

SURPASSES SPEC. MIL -R -93A

e

Amendment
Withstands Effects
of Salt Water

2

Characteristic

B

Maximum Stability
for

Resistance to
Mechanical Shock

Longest Periods

All Military Styles Available

spherical mirror.
A waveguide scanning drum is
passed over the opening in the
spherical mirror to receive the
waves and carry them to a waveguide pickup at the center of the
drum. The positions of the radially arranged waveguides of the
drum are such as to produce a scanning action over the opening. This
portion of the system is reminiscent
of the Baird mirror -chum tv pickup
and reproducer.
The drum and scanning are synchronized with a sweep circuit and
the signals received at the wave guide pickup are detected and converted to light intensity signals on
a cathode-ray tube to reproduce the
image picked up by the spherical
mirror. Figure 4 illustrates the
system for reproducing the radiow,Ive image.

THE SUPERIOR

Textile Recorder

ENCAPSULATED

Precision
WIRE WOUND
RESISTORS

New

illustrated

catalog

containing

valuable

engineering

data.

Write for it today.

Sales Engineers in Principal Cities

EASTERN PRECISION RESISTOR CORP.
Richmond

236
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An Indicating and Recording Device for Yarn Diameters was
granted patent 2,641,960. The inventor, Fred P. Strother, of old
Grenwich, Conn., has assigned the
patent to Deering -Milliken Research Trust, of New York.
The circuit of the system is
shown in Fig. 5. A pair of phototubes is employed with the anode
of one connected to the cathode of
the other. This connection is in the
grid circuit of one half a d -c pushpull amplifier. Two batteries of

equal potential are connected in
series. An unbalance current resistor R is connected between the
phototube junction with one grid
and the junction of the two batteries with the second grid.
A common light source feeds the
two phototubes. One tube receives a constant light through a
October, 1954- ELECTRONICS

MORE
LEAR
WERE

AUTOPILO
PRODUCÊ

IN 1953

THAN

it OTHER MAKE
COMBINED

I

Lear Incorporated is also one of
the world's leading designers
and producers of high -precision
electro-mechanical actuators,
pumps, radio navigation,and
communications equipment, and
automatic flight control systems
for the aviation industry.
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OPTICAL SYSTEM

VEATICA
DEFLECTION
A -F OR

I

-F

AMPI IFIER

8±

HORIZONTAL

DEFLECTION
CIRCUIT

FIG. 4-Method
wave images

of

reproducing radio

-

.

OPTICAL SYSTEM

How new Edison

SOORIE

PHOTOTUBE

TARN TO BE

00
Miff VALVL

Relay with

DRIVE

RO

Cpl

NEASUIED

-

BALANCE

CONTROL

UNBALANCE

CURRENT-.

polarized operation

RESISIT

helps simplify
design problems
8A576

PEN
GRAPH

NM

B
AVERAGE

ISOLATION

DIAMETER

AESISTORS

MOTOR

B+

FIG.

5-Circuit

of the photometric

measuring device

Current flow deflects the rotor of Edi-

Low power operation- Standard types close
on input currents as low as 30 microamperes
available in special circumstances for even
lower current.

son's Sensitive Magnetic Relay in a
direction determined by current polarity. Changing the operating current
gradually causes the moving contact to
follow the rate of change until it touches
one of the stationary contacts. This
basic operation adapts the Edison Relay
for use as a null detector in a bridge
circuit and as a sensing element in a
contactor servo circuit.

-

Versatility -Interchangeable coils can be supplied with resistances from 0.5 to 23,000 ohms.

Normal closing power may be increased
10,000 times without adverse effects.

-

Contacts Platinum -iridium wire, either
SPST or SPDT, with capacity of Yh ampere at
28 volts D.C. non-inductive.

Stability-Test relays have exceeded

-

8,000,000 cycles without calibration change.

-

Shock and vibration resistant Relay will
withstand shock of 50 g's in all planes without
damage.

For designers of electronic equipment, Edison's
Sensitive Magnetic Relay
product of the
world-famous Edison Laboratory-offers other
outstanding features:

-a

iawCJ .

Write us for complete data on this new
Edison development.

Q.

deon

Tho rinia s A. Edison
A

GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS

INSTRUMENT DIVISION
238

INCORPORATED
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yarn

fixed slit.

The other receives the
light through a slit before which
the yarn is pulled at a constant
speed by drive rollers. The light
valve before the first of the photo tubes is the fixed slit and may be
set for any predetermined diameter.
When the light on the two tubes is
equal there will be no unbalance
current in R. Any deviation of the
yarn from the preset diameter results in unbalance current in R.
The resulting potential difference is amplified by the pair of
6AG5 tubes and power amplifier
6AS7G. A motor is driven by the
cathodes of the 6AS7G. The motor
operates only when the yarn deviates from the desired diameter to
give a pen record of the deviation.
An additional push-pull d -c amplifier with its grids in parallel with
the 6AS7G pen -graph motor -drive
amplifier is provided to record only
October, 1954
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leading Hi-Fi producers specify

CRUCIBLE PERMANENT MAGNETS
for maximum energy...minimum size
Crucible alnico permanent magnets are unsurpassed in their magnetic
properties. They provide consistently higher energy product ... which
results in smaller, more powerful magnets.
That's why not only leading producers of high fidelity sound equipment, but hundreds of other discriminating manufacturers of instruments, controls, motors and other magnet -equipped devices, prefer
Crucible alnico permanent magnets.
Crucible has been one of the largest producers of this type of
magnet since the alnico alloys were first developed. And backing up
this twenty-year magnet experience are 54 years of quality steelmaking. For highest quality alnico magnets and technical help in their
application, call Crucible.

CRUCIBLE
¡

CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL
TOOL
REZISTAL STAINLESS
REX HIGH SPEED

-

October, 1954

in special purpose steels

ALNICO PERMANENT MAGNETS

c7-072"& .5,

ELECTRONICS

first name

SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA.
MAX -EL
SPECIAL PURPOSE STEELS
ALLOY
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Ground -testing electronic equipment

ELECTRONS AT WORK

keeps 'em safe in the sky

(continued)

average variation. This second
amplifier has isolating grid resistors and the output circuit is damped
with capacitors. The capacitors integrate the variations and drive the
second pen motor to produce an
average diameter record.
Frequency Discriminator

To insure reliable flight performance,
electronic equipment-radio, radar and
navigational devices-is tested on the

ground with power supplied by

Regohm-controlled generators.
Engineers of The Hobart Brothers
Company, Troy, Ohio, use Regohm
regulators for their alternating current
ground units. Because this low-cost,
compact electro -mechanical controller
is unequalled in accuracy. And under
severe operating conditions, whether
on land, sea or air, Regohm has performed long and unfailingly.
7 Reasons why Regohm can simplify
your control problem

Ground Power Supplied
by Hobart electric generators

1. Regohm is small in size-It is compact,
lightweight, position -free. Small size
does not limit power -handling capacity.

2. Regohm is a

high -gain power amplifier

-Milliwatt variations in signal energy

control energy changes millions of
times greater.

Controlled

3. Regohm's

isolated signal and control cir-

cuits end impedance matching problemsSignal coils may have ratings from 0.01

by Regohm

Voltage Regulators

to 350 amperes. Controlled resistors can
have values from zero to infinity.
4. Regohm will correct system instabilityA reliable, sturdy dashpot aids system
damping. It's easily adjusted over a
wide range to match dynamic Regohm
characteristics to present system,
5. Regohm's effect can be

calculated in ad-

vance-Its response is independent of
rest of servo system. Acts as integrating error -rate proportional controller.
6. Regohm assures continuous

"closed loop" systems

a

control-In

high speed

averaging effect occurs as Regohm's
armature oscillates over a small amplitude. This provides continuous, step less control in systems operating at
power frequencies and below.

life-Its life is measured in years. Its plug-in feature simplifies replacement and maintenance;
there are no parts to renew or lubricate. Shelf life is virtually unlimited.
Our engineering and research facilities can help you apply Regohm to.
7. Regohm has long

your control system or regulation

problem. Write for Bulletin 505.00, analyzing Regobm's characteristics and
applications. Address Dept. E., Electric
Regulator Corp., Norwalk, Conn.

REGOHM
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In a patent awarded Leo Staschover, 2,667,576 for a Frequency
Discriminator Circuit a novel arrangement is disclosed. The patent
is assigned to International Standard Electric Company of New York.
The discriminator circuit is
shown in Fig. 6. Its particular
novelty resides in the network inserted between the source of f -m
waves and the detector. The network may be a T or pi conformation ; the T type is shown. Another
feature is the use of a unity -coupled
transformer in which the primary
and secondary are interwound on a
common form.

-CONTROL

Want more information?

COMPONENT IN: Servo systems battery
airborne controls portable and stationary generators marine radar inverters locomotive braking systems
mobile telephones guided
missiles
signal and alarm systems
telephone
central station equipment magnetic clutches railroad communication systems
magnet amplifiers.
chargers

Use post card on

last page.
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FIG. 6-Frequency discriminator uses

network and unity coupling

The advantages claimed are that
a wide band of frequencies may be

covered in the tuning range of the

discriminator, while at a particular
frequency setting there is a narrow
band of operation. A further advantage claimed is ease of tuning.
The inventor claims the improved
result to be obtained by impedance
rather than magnetic coupling as
in conventional discriminators.
Microwave AFC

Patent 2,667,636 was issued to
General Electric

O. H. Winn of the
Co. for Automatic

Frequency Control Circuits for Superheterodyne
Microwave Receivers.
Microwave receivers generally
employ a local oscillator of the velocity -modulated type such as a reflex klystron. These tubes may be
adjusted in frequency by changing
the potential on the repeller. This
has been accomplished in the past
October,

1954-
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For specialized electronic

equipment...

check Western Gear

*aá

provides tested
and proven accuracy in measuring
the output of fractional and

integral horsepower motors

-

Model DM4 up to 1HP in continuous duty, and Model
1/10 HP or less. Manufactured by Mission Western Engineers, Inc.,* Dyna-Chek provides
a simple and convenient method of motor testing.
Two types of broad range speed measuring
equipment available as extra accessories, both
supplying a high degree of accuracy. For information,
address Mission -Western Engineers, Inc.,
132 W. Colorado, Pasadena 1, Calif.
MDM for

HIGH PRECISION GEARS and precision fine pitch
gearing

iv

from 200 to 6 diametral pitch and
dimensions from .125" to 10" diameter. Western Gear
Works makes available complete engineering and
manufacturing facilities for the application of high
precision gearing and gear drives in electronics
equipment. For assistance without obligation write
Executive Offices, Western Gear Works,
P.O. Box 182, Lynwood, Calif.

5422

WESTERN GEAR
PACIFIC -WESTERN PRODUCTS
PACIFIC GEAR & TO3L WORKS

affiliate of Western Gear Works, since 1888 a
leader in the mechanical power transmission field.

* An

MACSMMÑSrSRON

SOUTH WESTERN GEAR WORKS

PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF.), SEATTLE, HOUSTON

ELECTRONICS

-

October, 1954

Want more information?

Use post card on

last page.

www.americanradiohistory.com

- REPRESENTATIVES

IN PRINCIPAL CITIES
241

ELECTRONS AT WORK

by a separate afc crystal detector
for use in a system mixing local oscillator and transmitter frequencies to develop the appropriate afc
voltage that in turn is applied to
the repeller. Crystal detectors, because of their nonlinear characteristics, produce harmonics that interfere with proper operation of
afc circuits.

r\

V

v

n

V V V

V

V

Model A 23 Calivolter

CALI DYNE"5
NEW CALIVOLTER'
WHAT THE CALIVOLTER DOES

The Calivolter may be used to measure
accurately the e.m.f. of voltage producing vibration, pressure, and
seismic pick-ups, as well as strain measuring devices. It provides a
means for accurately calibrating voltage detectors and voltage -sensitive
devices such as Vacuum Tube Voltmeters, Oscilloscopes and Sensitive
Relays. It may also be used for over-all
calibrations of Recording Systems, and
for measuring the frequency -response of
Amplifiers, Recording Systems, Transformers, High Impedance Meters, etc.

WHAT THE CALIVOLTER IS

The Calivolter is a precise electrical
instrument which provides an accurate
voltage output over a wide frequency
range. True r.m.s. voltages regardless
of waveform, and accuracy of ±
are outstanding features. The Cali volter fills a long recognized need for an
extremely accurate but inexpensive
voltage standard.
*Trademark

This inventor has found that by
eliminating the separate afc crystal detector and mixing within the
reflex klystron oscillator's resonant
cavity, he has been able to accomplish an improved afc action. The
output of the klystron has a circuit
tuned to the i -f resulting from the
mixing of a portion of the transmitter-oscillator frequency in the
klystron cavity with the local -oscillator frequency. The resultant difference frequency appears in the
beam current of the oscillator. The
resonant circuit in the local oscillator output is tuned to the difference frequency and the voltage applied to the afc voltage generating
circuits. The resultant afc volt -

ANTENNA

-

-

CALI DYNE
T H

E

COMPANY

120

CROSS STREET, WINCHESTER,

SALES REPRESENTATIVES:
NEW YORK CITY AREA
G. C. Engel, Rector 2-0091
EXPORT
Rorke International Corp.
13 East 8011, St. N. Y. 16, N. Y.

Murray Hill 9-0200
NORTHERN NEW YORK
TedmIcol Services Co., Boston

Capitol 7-9797
NEW JERSEY
G. C. Engel, Ridgewood 6.7878

PHILADELPF IA, PA.
G. C. Engel, Chestnut Hill

8-0892

CLEVELAND, OHIO
M. P. Odell Co., Prospect 1.6171

",.7.`.."62.7r..,
P

Oreoan 4861

WASHINGTON, D. C.
F. R. lodon, Inc, W oodley 6.2615
CHICAGO, ILLINOIS
Hugh Marsland Co.
Ambassador 2-1555
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MASSACHUSETTS

DALLAS, TEXAS
John A. Green Co., Dixon 9918

WALTHAM, MASS.
Robert A. Wotan, Irae.
Waltham 5.6900
HOLLYWOOD. CALIFORNIA
G. B. Miller Co., Hollywood 9-6305
SEATTLE, WASH.
G. B. Miller Co., Lander -3320
ALBUQUERQUE, NEW MEXICO
G. B. Miller Co.

Albagverque 5-8606
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MICROWAVE
PULSE

ATTE

UATOR

SECTION
LÆ ANPLIFE"
DETECTOR

AND

INDICATOR

CAVIIT-TYPE

II

110CAL

AFC

'OSCILLATOR
ry

CIRCUITS
TUNED TO

FF_

AFC VOLTAGE

No current waveform error.
Current output
1 microamp to 10
ma in decade steps.
Accuracy ± % from DC to 10KC
useful to at least 20KC.
A transfer switch and input conVoltage output from 10 microvolts to
nection for "unknown" facilitates
10 volts in 5 continuous ranges.
measurements by substitution.
Easy operation, simple standardSmall size (8" x 8Yo" x 4 " o.a.)
ization.
Low output impedance
Lightweight (6% lbs.), sturdy conmax. 1000
ohms.
struction, matchless quality.
Write today for specifications and price.

-

AVECUIDE

IRANSHITIER

:REPELLER'

Here are some of the advantages and
features which you get with the Calivolter:

ATA
DEVICE

WHAT THE CALIVOLTER OFFERS
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SAN FRANCISCO, CALIF.
G. 8. Miller, Lytell 3-3438

MINNEAPOLIS, MINN.
H. M. Richardson and Co.
Geneva 4078

NEW HAVEN, CONN.
Robert A. Walen, Inc.
Fulton

7-6760

CANADA
Measurement Enyiaeering Umlied
Arnprior, Ord. Phone 400

last page.
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t_

7-Microwave superheterodyne
eliminates separate afc crystal
FIG.

age is applied to the local -oscillator
klystron repeller.
Figure 7 is a simplified diagram
of the inventor's circuit.
Color TV Tube

E. O. Lawrence has been awarded
patent 2,669,675 for a Display Surface for Color Television Tubes.
The patent is assigned to Chromatic Television Laboratories, Inc.
of San Francisco, California.
Dr. Lawrence's color -tube inventions have been writen up in many
publications since their initial public demonstrations. This new development provides a somewhat
different approach to the solution
October, 1954

-

ELECTRONICS

This story is wrapped up in seven packing cases. They contain the
seven sections of the USAF B-61 Martin Matador pilotless bomber.
It is the story of one of the most tradition -shattering pieces of hardware in this world . . a zero -launch pilotless bomber that can be
deployed to any spot on earth-without having ever been previously
assembled-and with total interchangeability of parts.
To realize fully the importance of this package job, you should know
these things:
...The Matador meets performance requirements more exacting than
those of a fighter plane.
...Its instrumentation section alone is one of the most functional single
packages ever developed.
...It is built by new Martin -developed processes that are causing basic
changes in industry concepts and production methods.
...And it is being delivered at the lowest known cost -per-pound of any
military aircraft in production today.
Pnt will hear more about Martin!
.
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ELECTRONS AT WORK

of the problem presented by the
perforated screen type of color pic-

ture tube.
In the present invention, Lawrence applies the principles of his
earlier tubes in both the horizontal
and vertical planes for more accurate control of the position at
which the cathode-ray beam impinges upon the proper color area
of the screen in synchronism with
the transmitted color -image signal.
Figure 8 shows the structure of
a lens grid screen employed in this
invention to direct the beam to the
TO

VERTICAL
OSCILLATOR

COLOR

COLOR
PHOSPHOR
SCREEN

You'll find them all in the new
CATALOG

TO HORIZONTAL

COLOR OSCILLATOR

of

FIG. 8-Lens-grid scrsen for color tubes
directs beam to desired area
VERTICAL -

Touittiat Tittu+swe

COLOR
PHOSPHOR

These are just a few of the popular types of transformers for military, new equipment, general replacement, control and power circuit applications listed in
CHICAGO'S new Catalog
over 500 transformers,
with complete physical and electrical specifications
on each unit.

...

And more important-they are all in stock for quick
delivery from your local CHICAGO distributor.

Write Now

SCREEN

E.

rT,-,
LI_LJ

r
I

RECEIVER

VERTICAL

-L

COLOR

HORIZONTAL

OSCILLATOR

LENS GRID

HORIZONTAL
COLOR

OSCILLATOR

FIG. 9-Method of energizing color -tube
grid with vertical and horizontal oscillators controlled by receiver

FOR YOUR FREE COPY

OF THIS VALUABLE REFERENCE.
Ask for Catalog CT -554

CHICAGO STANDARD TRANSFORMER CORP.

1THREE-GUN ELECTROMAGNETIC

TUBE

4

SCREEN

LENS GRID

3501 ADDISON STREET

CHICAGO 18, ILLINOIS

EXPORT SALES:
Roborn Agencies, Inc.,
431 Greenwich Street,
New York 3, N. Y.
1
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FIG. 10-Three-gun tube used to demonstrate how beam can be directed to
a common point on screen area

October, 1954
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so

many buyers insist on
R)

I
because

S

...

e

AlSiMag

is

manufactured

under strict quality control from the best
materials available.

because

...

because

...

Precision tolerances and superior workmanship are matters of routine
with AlSiMag.

Thoroughly trained Research and Engineering Staffs are available,
without charge, to help with customer's de-

`

sign and application problems.

...

because
AlSiMag represents the net
result of over 53 years of specialized experience in the technical ceramics field.

...

because
With AlSiMag, you can be
sure of receiving as many parts as you want
-when you want them. Four large plants
house an abundance of the most up-to-date
mixing equipment, high -capacity presses,
die and tool shops, huge kilns, skilled mansa

power.

f

Your own experience will add many more reasons.
specify AlSiMag on your next order for precision
pressed or extruded ceramics
see how easy your
buying job can become!
.

5

3

R

D

Y=

A

R

OF

CERAMIC

.

.

LEADERSHIP

AMERICAN LAVA CORPORATION
CHATTANOOGA
Cambridge, Mass.

5,

A

SUBSIDIARY OF MINNESOTA MINING

AND MANUFACTURING COMPANY

TENNESSEE

Branch offices in these cities (see your local telephone directory):
Chicago, III.
Cleveland, Ohio
DallasHouston, Texas
Indianapolis, Ind.
Los Angeles, Calif.
Philadelphia -Pittsburgh, Pa.
St. Louis, Mo.
South San Francisco, Calif.
Syracuse, N. Y.
Tulsa, Okla.
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ELECTRONS AT WORK

desired color area of the picture
surface, as the beam is swept by
the deflection circuits.
The block diagram of Fig. 9
shows the circuits by which the
lens -grid structure is excited by a
vertical and a horizontal oscillator.
While the arrangement essentially
describes a field -sequential application of the system to an electrostatic deflection tube, there is a
likelihood that the vertical and horizontal color oscillators can be so
phased as to provide operation in
the manner of the dynamic convergence coil of the electromagnetic
systems now in use in the present
NTSC system.
An arrangement of the principle
of this invention applied to a threegun electromagnetic cathode-ray
tube structure is shown in Fig. 10.
Here all three guns are tied together to direct the beam to a common point on the lens grid screen
area.

3118

for

FINE

soldering

VERTICAL
OSCILLATOR MESH

3138

for MEDIUM
soldering

F/

r

3198

for HEAVY
soldering

use

fimerictin Beauty
ELECTRIC SOLDERING

IRONS

HORIZONTAL
OSCILLATOR MESH

FIG. 11-Position of the color areas that
are activated by the beam

...

That's where American Beauty Electric
The Tip
Soldering Irons "pay off" in economy, dependability,
efficiency-on all your soldering jobs.
Made of commercially-pure copper rod, heavily nickeled
to resist corrosion and oxidation, there are American
Beauty tips in many special shapes and sizes available
to fit particular requirements.

Figure 11 shows the positions of
the color areas with respect to the
vertically and horizontally controlling deflection meshes of the
lens grid. By appropriate polarities of voltages applied to the
meshes the beam may be positioned
to impinge on a greater or lesser
proportion of the areas of each
color section within the grid square
to provide the appropriate color in
the combination, or the beam can be
spun inside the mesh with brightness changes effected by control grid excitation of the beam.

All 12 models of American Beauty Electric Soldering
Irons feature tip lengths proportioned to size to permit
full insertion into the element core and maximum

soldering length.
American Beauty Electric Soldering Irons are available
in Tip Sizes from %" to 1 W and in wattages from
25 to 550.

Write For Descriptive Literature
Piezo Voltmeter

AMERICAN ELECTRICAL HEATER COMPANY
No 143-H
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DETROIT 2, MICHIGAN

AmP\60
v4..a

,Y.

In patent 2,667,104 issued to
UONa

,',4
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W. E. Buck and assigned to the
October, 1954
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WE MAKE AND FABRICATE
STRONG, LOW-COST

...

SPIRAL TUBING

Spiral Tubing, another outstanding C -D -F product, is an
important new material for the progressive, cost conscious
design engineer ( and purchasing agent) It is a high strength
plastic made from paper or fibre that is spirally wound,
then impregnated with phenolic resin or insulating varnishes
and carefully cured at high temperatures. The resulting
tubes (round, square, rectangular or formed to special
shapes) are stiff, sturdy, resistant to crush, with good
tensile strength.
.

This unique product has good dielectric strength with low
dielectric loss properties. Moisture resistance and dimensional stability is easily controlled in the manufacturing
process. The wide variety of sizes, shapes, forms; the
strength; low cost; ease of fabrication; speed of delivery;
all combine to make C -D -F Spiral Tubing worthy of your
investigation.

SIZES

FABRICATION

The round tubing ranges from 3/32
to 8" ID, with wall thicknesses from
.0075 to %". The minimum ID of
square and rectangular tubing is h",
with 2/" the maximum ID. Wall
thicknesses range from .010 to 3/32".
Standard lengths are from 2 to 4',
with special sizes and grades, plain
or impregnated, open for your discussion with our C -p -F sales and
engineering staff.

Spiral Tubing is readily sawed,
punched, drilled, tapped, riveted,
stamped, painted, depending on the
grade; it is suitable for automatic
machine operations, but not recommended for conventional machine
threading. Waxing or varnish impregnation to improve moisture resistance is usually done on the finished coils by the user.

FORMS:

ROUND

FORMED

our general catalog in Sweet's
Design File for more data, the address
and telephone number of your nearest
C -D -F sales engineer. Also, write for
C -D -F Spiral Tubing folder ST -53, (a
workbook showing grades, applications,
properties), free test samples, or send

FORMED AND NOTCHED

PRIMARY APPLICATIONS
COIL FORMS OF ANY SIZE OR SHAPE

for tuned or untuned RF, IF, oscillator, and other
coils used in radio, television, electronic circuits
for solenoids, relays, circuit breakers
for transformers
for permeability tuners
INSULATORS

for selenium rectifiers
for electric motors
relays
BUSHINGS OR SPACERS

armature shaft spar rs
for mechanical support
SHIPPING PROTECTORS AND FOR

BODIES

-

October, 1954

FOR

PAINT ROLL APPLICATORS

insulating materials

GRADE SELECTION
production facilities for both the
manufacture and fabrication of eighteen distinct
grades of Spiral Tubing. For example, there's a
special punching grade, fine for punching rectangular or square holes near the end of the tube. A
relatively soft tube is supplied for difficult stapling
or riveting. C -D -F makes high strength automotive
electrical bushings from a very hard tubing with
high axial compressive strength. Combinations of
kraft, chipboard, Diamond "fish paper" Insulation,
and other materials are available.
C -D -F has mass

SQUARE AND RECTANGULAR

CoxZicexae

ZJ.árode

CONTINENTAL -DIAMOND FIBRE COMPANY
NEWARK16, DELAWARE

y,ur print for quotation.

ELECTRON ICS

PACKAGING

AS A COMBINATION MATERIAL
with other C -D -F high strength plastics or electrical

See

us

SPECIALIZED

BOBBIN TUBES

Want more information?
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(continued)

INTERNATIONAL RECTIFIER

Energy Commission,
there is described a piezoelectric
voltmeter, although the title of the
invention is Light Valve.
Figure 12 is an end -view illustration of the piezoelectric voltmeter
arranged with an optical film recorder. The top view of the piezoelectric structure is shown in Fig.
U. S. Atomic

COP.

i_,.O

i;A

t1

O

M

Here's more data about INTERNATIONAL'S

13.

NEW

The piezoelectric crystal shown
has a chamfered edge that is coated
to form a partially reflective surface. The surface of the plate glass
nearest the crystal is partially
coated also. Since the crystal and
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glass surfaces are not in parallel
planes, these surfaces define a
wedge-shaped film. When a monochromatic light source is directed
at an angle on the interference
fringe created by these surfaces interfering rays appear to diverge
from the reflecting surface at
points P and P' respectively.
Light from the monochromatic
source when passing through the
coated surface of the glass is reflected by the chamfered edge of
the crystal to the film recorder. As
the crystal is deformed by the voltages applied to it the thickness of
the pattern formed is a measure of
the voltage applied to the crystal.
The response of the system is best
from 1,000 to 50,000 cycles.
Piezoelectric crystal voltmeters
are the only types useful for measurement of high voltages at high
frequency without load upon the
October, 1954
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Mr. Vincent Sillitta, Traffic Manager of Clarostat Mfg. Co., Inc., discloses

"How this guided missile
gets there on time!"
...

'`... 5, 4, 3, 2, 1, fire and a Clarostat product helps head
the missile for an 'enemy' bomber!
"But before its deadly rendezvous, that tiny part of the
missile's 'brain,' a Clarostat resistor, had to keep another vital
appointment-with the Guided Missile production schedule.
"That date was kept by Air Express
"We ship up to 15,000 pounds of Clarostat Resistors per
month by Air Express. Their sizes range from the one men!

tioned above-finer than a human hair-to shipments weighing one hundred pounds and more.
"With Air Express help, we can meet extremely exacting
delivery specifications. Yet most shipments cost less than by
any other air service. A 25 lb. shipment from Boston to
Toledo, for instance, costs $6.45. That's 5e less than the
next lowest air carrier-and the service can't be compared!"
It pays to express yourself dearly. Say Air Express!

AirExpress
CALL AIR EXPRESS
ELECTRON ICS

-

October, 1954

.

. .

GETS TMERL P/R5T via U.S. Scheduled Airlines
EXPRESS AGENCY'

division of RAILWAY
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(continued)

source under measurement.

Whenever Maximum Density

Separator

Mass

Another recently awarded patent
assigned to the U. S. Atomic Energy Commission is for a Mass
Separator. J. G. Backus is the inventor. Patent is No. 2,667,582.

Mass separators resolve beams of
ions into separate distinguishable
groups of like mass -to -charge ratios and provide visual indications
of the ratios and abundance of ions
in each group.
The present invention is a velocity-focused mass separator. Fig.
ure 14 illustrates the electronic
system of this inve.ntion as utilized
ACCELERATING

PLATE

CONCENTRIC
CYUNDRICAL

VOLTAGE DIVIDER
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PLATES
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\\IMI
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TO
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FIG. 14-Electronic portion of focused

Is

mass spectrometer

Your Logical Choice

When you need a metal that is extremely heavy, yet stronger than cast
iron, easily fabricated and machined into practically any desired shape,
easily joined to other metal parts, then you need Fansteel 77 Metal.
Fansteel 77 Metal is fulfilling dozens of important uses, from inertia
members in delicate instruments to counterweights for aircraft ailerons,
rotors, governors, flywheels, vibration dampers.

The crescent -shaped area has
strip electrodes arranged concentrically within the area. There is

Because:
WEIGHT

- Twice

as heavy as steel, 50% heavier than lead.

STRENGTH-Much greater than cast iron, superior to most non-ferrous
metals and alloys, comparable to worked lowcarbon steels.

WORKABILITY-Machines almost as easily as cast iron, can be brazed
or silver soldered. Is often sintered to within 0.005"
of final dimensions.

NON-MAGNETIC- Resistant to almost all forms of atmospheric corrosion. Good thermal and electrical conductivity.

AVAILABLE-Finished or semi -finished parts made to your specifications by powder metallurgy in the Fansteel plantno rejects, no scrap losses. Also available in bars,
rods, rings, disks, special shapes.

i

Ask for your copy of the bulletin
Fansteel 77 Metal.

FANSTEEL

WORLD'S LARGEST
PRODUCER OF
REFRACTORY
METALS

\

F
I

Fansteel Metallurgical Corporation

K541

NORTH CHICAGO, ILLINOIS, U.S.A.
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in a chamber into which is inserted
a material to be studied.
An ion source bombarding an accelerating plate sends a beam of
ions down a crescent -shaped enclosed electric field area towards an
anode and ion collector.

Want more information?
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an equal number on each side of
the beam area with respect to
center. That is, there is an equal
number in each of the positive and
negative areas as the area is swept
by a saw -tooth voltage; the ion
beam is swept to focus ions of like
mass -to-charge ratios in succession.
The saw -tooth voltage is also connected to the horizontal plates of
an oscilloscope and the output of
the mass separator to the vertical
plates of the oscilloscope. A trace is
thereby provided of the magnitude
versus mass -to -charge ratio on the
oscilloscope screen.
The calibrations of the screen
with respect to the saw -tooth voltage make possible the identification
of elements and their isotopes present in the source material and the
comparison of relative abundance.
October, 1954
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TRANSISTOR PRODUCTION
to meet the demands
SUPERIOR PERFORMANCE

RELIABILITY

the recognized standard.

With Philco
Alloy Junction Transistors

Maximum reliability
Hermetically-sealed resistancewelded case ...leads fused

and simplified circuitry to

in glass

improve your product.

QUALITY

v

PHILCO
GOVERNMENT

transistors-now!

PH I LCO TRANSISTORS

small size, low power consumption

d,ld.,/';LVV

AV A I L A B I L I TY... recognizing the
potential transistor requirements
of the electronic industry, Philco
planning has resulted in production facilities which assure an
unfailing supply of high quality

Phone, write or wire Dept. E today for descriptive literature
and specifications on Philco transistors.

you gain the advantages of

I

years of

Philco research and development
in semi-conductors have established the quality, uniformity and
production standards (from basic
materials to tested transistors)
required for large scale production.

makes Philco Transistors

O
PHILCÓ

... six

&

FEATURE...

Uniform characteristics
Minimum size
Ruggedized construction

CORPORATION

INDUSTRIAL DIVISION
www.americanradiohistory.com

PHILADELPHIA 44, PA.

Production Techniques

OTHER DEPARTMENTS

featured in this issue
Edited by JOHN MARKUS
Frames for Cable -Lacing Boards Cut
Production Costs
252
Scribing Dial Windows
252
Industrial Vacuum Cleaner Cleans Drill
Press
254
Base Alignment Gage Checks Octal
Tubes
Oven Heat Recorder for Picture Tubes
Cleaning and Oiling Completed Components
Quality Control Sets Factory Traffic
Lights

256

Turret Socket Fixture

266

258

260
262

Pneumatic Lift Serves as Assembly
Worktable
268
Conductor -Banding Machine
272
Air -Operated Vise Seals Off Magnetrons
274
Totem -Pole Jigs Cut Wiring Costs
276
Soldering Stand With Automatic Solder
Feed
284
Automatic Metallizer for Picture Tubes 286
Air Control Improves Quality of Relays 294
Power Transformer Tester
296
Calibrating Meters
298
Selecting Coil Forms for Threaded
Cores
300
Vibration and Heat Test for Two -Way
Radio
308

Page
Electrons At Work

196

New Products

310

Plants and People

376

New Books

438

Backtalk

454

Frames for Cable -Lacing Boards Cut Production Costs

Storage rack for different lengths and colors of stripped wires
used on lacing board. As many parts as possible are wired
directly into the harness

wire harness boards into
labeled rectangular coordinates
much as for maps permits specifying individual wires by means of
an origin coordinate square and a
DIVIDING

destination coordinate square. This
simplifies placement of wiring and
improves accuracy in the North
Hollywood, Calif. plant of Pacific
Bendix Division.
Wood frames for supporting
harness boards are constructed in
sections that sit on top of benches
and can easily be removed or
shifted as the work load varies.
Each standard eight -foot -long workbench is equipped with sliding
breadboards at each end and in
the middle on both side of the
bench. These boards, made from

Bench setup in lacing board department, showing frames for
supporting boards on bench and method of using pull-out breadboards to support tools and wire rack

five-ply plywood, can be pulled out
as required to support cut wire
racks and tools at the most con-

venient locations for the operator
regardless of lacing board size.
The racks for cut wires are made
by drilling holes in a sheet of
tempered pressed wood and mounting this sheet at an angle on a wood
frame. Wires are inserted in pairs
of holes. The operator grasps a
wire at its center and pulls it out;
this eliminates the annoyance of
pricking fingers on sharp ends of
stripped wire. Strips of masking
tape are run across the board and
holes are identified by lettering on
the strips. Lettering can thus be
changed easily by putting on new
strips.

252

Chassis components are wired
into the harness wherever possible,
to avoid more difficult wiring later
in the chassis. Even tube sockets
and resistor subassembly panels
are wired into the harness and later
riveted or bolted to the chassis.

Scribing Dial Windows
inscribing lines
evenly in transparent plastic dial
windows for electronic apparatus
when the plastic varies in thickness
is a tricky one. The line must be
evenly cut, because illumination of
the dial when the apparatus is in
use shows up any irregularities.
Hewlett-Packard in Palo Alto,
THE PROBLEM of

October, 1954

www.americanradiohistory.com
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WNpTS A WIGWAM
WITHOUT

WAMPUM?

-

Whether it's shells or beads or good
old American dollars, for that matter
you just can't operate successfully
without showing a profit. That's why
so many progressive companies depend on
Kester quality and performance to
insure maximum results in production at
the lowest possible cost. And we'll bet
Kester Solder can mean more "wampum"
in your "wigwam," too

-

!

An engineered adaptation can be made to
your specific requirements with Kester "44" Resin,
"Resin -Five" or Plastic Rosin -Core Solder .. .
varied core sizes or flux -contents are available
in many different diameters.

KESTE
SOLDER
4204

COMPANY

WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS

NEWARK 5, NEW JERSEY

BRANTFORD, CANADA

WRITE TODAY for Kester's NEW 78 -page
Informative Textbook, "SOLDER ... its fundamentals and usage"

ELECTRONICS

-

October, 1954
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Vacuum Cleaner Cleans Drill Press
A CLEANING tool operating from a

Lucite dial window panels are positioned in the tool by studs that mate
with panel holes. Windows of five different shapes and thicknesses are accommodated by moving the studs to different positions in the tool

Operator drops needle on Lucite and
moves needle -supporting slide the
length of the panel to cut line. Needle
here projects downward from center of
spool-shaped holder. Ends or flanges
of holder roll freely on plastic

Calif., found that a hand scriber
used against a straight edge was
unsatisfactory, producing uneven
work. An engraving machine didn't
work either; the line was cut with
reference to the engraving table
instead of the sometimes irregular
plastic surface.
The solution worked out uses a
recording needle mounted in a
spring -loaded cutting head which
rolls along the surface of the plastic
to obtain a depth of slot constant to
0.001 in. The needle is self-adjusting to 0.040 in. and can be adjusted
by a setscrew for various thicknesses of plastic sheet. A micrometer can be added for exact ad-

justment.
For some applications, the engraved lines are filled with black
ink or colored pigments to improve
visibility. For other uses, the lines
are unfilled and the panel is edge lighted.

compressed -air supply and using
the principle of the Venturi tube
contributes to good housekeeping
in metal -working departments of
electronic plants. When permanently mounted on a drill press, the
unit picks up chips as fast as they
appear and shoots them through a
rubber hose into a waste barrel.
With a bag attached in place
alongside of a rubber hose, the unit
can be used as a hand vacuum
cleaner for lifting lathe cuttings out
of a lathe and for cleaning other
machines employed in the production of electronic components. Absence of moving parts in the cleaner
minimizes clogging, and absence of
electrical contacts permits use in
locations having fire hazards.
The new cleaner can be attached
to grinding wheels, belt sanders
and other machines that produce
lint, grit or filings during operation. By placing appropriate sizes
of screens on the nozzle, it can be
used to separate particles of different sizes or to clean stock bins without picking up parts.
Another shop use is picking up
liquids. The cleaner will empty a
50 -gallon drum of water in 60 seconds and transfer the liquid
through a rubber hose to any other
container. Since the aluminum
housing of the cleaner is essentially

New model of industrial cleaner which
operates from air line and takes all
standard vacuum cleaner attachments

acid -proof, electroplating tanks can
be emptied with it.
Exclusive of air hose, the unit
weighs less than 2i pounds, permitting easy cleaning of overhead

areas without operator fatigue.
When operated from a compressed air line at approximately 90 pounds
pressure, the vacuum produced at
the nozzle is about twice that of the
largest domestic tank cleaners. The
unit is distributed by Merchandising and Manufacturing Associates,
Inc., Lancaster, Pa. and is available
in several models to meet a variety
of industrial cleaning problems.
Recent redesign to take standard

Cleaner mounted on drill press for trans`-errang chips to waste barrel as fast as
they are produced, while drilling instrument panel

254
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NEW LOW PRICES MAKE AVAILABLE
GROWN (UNCTION RF TRANSISTORS

for

use in New Fields!
Tetrode Type

1. No change with age

2. Greater power gains
3. Hermetically sealed
4. No temperature hysteresis
5.

Ica

lowest available

6. Better frequency response

REPRESENTATIVE

APPLICATIONS
D.C.

amplifiers, multivibrators

and high speed switches,
pulse amplifiers, radar timers,
computors, radio receivers,
transmitters, etc.

Triode Type

Available from local distributor stocks:

NPN GROWN JUNCTION RADIO FREQUENCY TRANSISTORS
NPN GROWN JUNCTION TRIODES (Typical Characteristics)

(Al)

(A2)

Power
Gain
et 455 kcs
(db)

Power
Gain
1000 cps
(db)

Collector
Capacity

23
22

47

14

RD -2521A

47

RD -2517A

20

NPN-3

15

38
35

14
19

Type No.

RD -2525A

(A) At V,.
(B)

V,. =

= 5 v, I,.
5

volts, I.

=

-1

ma.

(11

Alpha
Cutoff
Frequency
(mcs)

(,...if)

Collector
(megohms)

Resistance
(ohms)

Alpha

Time
(us)

Noise
Figure

400

-993

150
100
100

.975
.93
.80

<0.20
<0.20

20
20
20

5.0
5.0

5.0
2.5
1.0

3
2

Grounded emitter, conjugate matched.

Rise

Base

Resistance

0.20

Ica
Collector
Current
Cutoff
(uamp)
2
2

2
5

List
Price

17.85
7.85
5.00
3.00

(2) Grounded emitter, matched maximum loads.

= 0.

NPN GROWN JUNCTION TETRODES (Typical Characteristics)
Type No.

(C3)

(C4)

Power Gain
al 5 mcs
(db)

Collector
Capacity

RDX-300-A
RDX-300
RDX-301
RDX-302

I,

uf)
3

15
14

5

12

= 1.3 mo.
(C) At V,. = 22.5 v,
(D) In o Colpitts type circuit.

)

17

Input
Impedance
(ohms)

Output
Impedance
(ohms)

25
25
25
25

9000
9000
9000
9000

7
10

(3) Grounded base, matched loads.

(C3, 4)

(C3, 4)

(D)

Oscillator

List
Price

60

40.00
25.00
15.00
10.00

Frequency
(mcs)

45
30
15

(4) Varies with tetrode bias.

GERMANIUM PRODUCTS CORPORATION
Subsidiary of Radio Development

26 CORNELISON AVENUE
ELECTRON ICS

-
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&

Research Corporation

NEW JERSEY

Phone HEnderson 3-6900

Want more information? Use post card on last page.
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(continued)

0 DERMA
at
ven
QC
0°C

Using cleaner with bag for picking chips
out of lathe recesses

AAc

HIGH

NEW

vacuum cleaner accessories greatly
reduces cost by eliminating the
need for special cleaning brushes
and tools for various production lines locations.

AMBIENT

Selenium Rectifier
New Vickers Rectifiers operate in ambient temperatures up to 125° C, WITII
NO DERATING UP TO 50° C. This
means smaller rectifiers and lower costs.
Vickers new High -Ambient Rectifiers

30°

continue to operate at temperatures
that would destroy ordinary rectifiers
... withstand temperature excesses due
to accidental overload.
New

HIGH VOLTAGE

Vickers

40 -volt inverse cell rating

rectifiers

Base Alignment Gage
Checks Octal Tubes
WHEN the V -block of a Tung-Sol
gage is cradled against the cylindrical glass envelope of an octal tube, a

pointer indicates the exact angle by
which the base deviates from alignment with the envelope. Good alignment is desired both for appearance
and for utilitarian reasons.
Since the tube base and the glass
bulb can vary considerably in diameter, a special gage design was required to make the angular indica -

Leakage and inverse loss are one-half that

of ordinary rectifiers

give you

High dielectric-withstands surges up to

more watts

twice rated voltage

per dollar

LONG LIFE

initial cost

Vickers' newly -developed inorganic barrier

... lower

o

is

inherently stable, gives longer rectifier life.
Inverse characteristics actually improve with

annual cost.

use.

WRITE TODAY FOR COMPLETE INFORMATION

-

v

7

VICKERS ELECTRIC DIVISIO
A

UNIT

OF

1801 LOCUST STREET
256

Want more information?

SAINT LOUIS 3, MISSOURI

Use post card on

last page.
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Method of using gage
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cast in the tip i:self provides
fast heat transfer, amazing heat recovery.
Calrod Heater

MIDGET'S SMALL -DIAMETER TIP with Calrod* heater cast in (see
inset) is required here for close -quarter soldering. Fourteen delicate

connections are soldered easily and quickly with the General
Electric Midget iron. Three tip sizes are available.

Five Reasons why this Company is sold
on the

G -E

Midget Soldering Iron

soldering iron for precision soldering.
And to meet any of your soldering requirements, General Electric offers
twenty-four different irons with ratings
from 25 to 1250 watts. Contact your
General Electric Sales Office today for
more information. And for a free bulletin
ator fatigue is reduced.
on industrial soldering irons, mail the
4. "We're cutting damage costs." Small coupon below.
diameter tips, j in., % in., 2, in. avail- °Reg. trode-mark of General Electric Co.
able with the Midget enable Picker
X -Ray operators to solder small conSect. C720-139, General Electric Co.,
Schenectady 5, N. Y.
nections without burning adjacent wire
Please send me Bulletin GEA -4519D,
insulation.

A. E. FINGERHUT, PLANT SUPT., PICKER ten times longer than irons equipped with
ordinary tips.
X-RAY CORP., SAYS:
"We use General Electric soldering irons 3. "We're realizing increased producone -hundred percent. For close quarter tion." Weighing only as much as a pack of
soldering of electronic and x-ray com- cigarettes, the G -E Midget helps boost
ponents, we use the G -E Midget and Picker X -Ray's production because oper-

we're completely sold on it."

"We're saving the replacement
costs." Since switching to the G -E Midget
five years ago, Picker X -Ray hasn't had a
heating element burn out. That's because
the Midget offers a long -life Calrod
heater installed in the tip.
1.

"We're saving maintenance time."
Because the G -E Midget is equipped with
a durable Ironclad tip, Picker X -Ray
operators have eliminated tip filing. As a
result, the company saves twenty to
thirty minutes per day per operator in
maintenance time. A Midget iron equipped
with an Ironclad tip will give service up to
2.

I

"We're getting the right amount of
heat." Too much heat from a soldering
iron causes varying quality in soldered
components. Picker X -Ray finds that the
G -E Midget produces the right amount
of heat for soldering delicate connections.
Picker X -Ray's experience shows how
you can profit by using the G -E Midget

GENERAL
ELECTRONICS

-

October, 1954

Industrial Soldering Irons.

5.

Want more information?
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tion independent of these diameters.
The problem was solved by using a
hand-held V -block for the glass portion of the tube. An extension of
the V -block holds a small pointer
and scale calibrated in degrees.
The pointer has a small slot at its
pivot point instead of a hole. The
pointer can thus slide up and down
and thereby adjust itself to any
diameter variations. The indicated
degrees will still be correct because
it is the angle of the indicator in
relation to the face of the V -block
that is the correct reference point.
Longer scale lines on the gage indicate permissible 3 -percent tolerance limits that are observed for
most tubes.

If we
haven't already
made

it

Oven Heat Recorder
for Picture Tubes

we'll
design

A DUMMY PICTURE -TUBE pumping
cart, equipped with a temperature
recorder in place of the vacuum
pump, is used to monitor temperatures in straight-line exhaust ovens

it

for you

(continued)

.

.

at RCA's Lancaster, Pa. picture tube plant. The high temperatures

To solve your specific potentiometer problem, send an
outline of your specs to Gamewell. You'll get prompt service
on your order for a prototype to meet your requirements.
Linear and non-linear Gamewell Precision Potentiometers
are described in the booklet shown below. We'll be glad to send
you a copy.

THE GAMEWELL COMPANY
NEWTON UPPER FALLS 64, MASSACHUSETTS
In Canada: Northern Electric Co., Ltd., Belleville, Ont.

PRECISION POTENTIOMETERS
Manufacturers of precision electriccl º7vipment since 1855
258

Want more information? Use post card on last page.
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Recorder cart with picture tube is taken
out of production line after trip through
oven, for analysis of recorded data
October, 1954
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MINIATURE
TRANSISTOR
COMPONENTS`
DC -5

TB -5
(With

11

DB -1

TC -5 Case)

TB -3
(With

e.,

TC -3 Cose)

.

DB -2
(Fits

Q.

TC -3 Case)

TB -1

(With

TC -I Case)

6A -17W -SH
(Kovar)

ALL COMPONENTS
,ARE SHOWN ACTUAL
TB -6
(With

5AS-17W-SS

TC -6

SIZE

Case)

- ALL OUTSIDE

LEADS APPROX. 11/4"

(Compress on)

-

H C i'_

A--,
B

These precision made

components for
transistors and other
assemblies requiring
hermetic sealing are
w aijable in three electrode, two electrode and
Single wire types. Where
oiler thar_ the standard
types illustrated are regLired, E -I can custom design, and economically
produce, special types in
_quc_e, ro-ir_d or rectangulc= s_apes. For complete incall or write E -I
fc-ma
--here iE io obligation.
PATEN PE!
ALL

CI

JG

III

THREE

LEADS

ELECTRODE TYPE

-

Supplied

complete with case. Suitable for transistor and other assemblies.

A

.215

TWO ELECTRODE TYPE-Miniature
headers for diode assemblies and sim-

B

.170

.217

.197

.375

.275*

'With .050" O.D. and Projection for Resistente Welding.

ilar applications.

O
I \

B

- Standard

9919.19.9125

.104

.110

.088

6A

subminiature components available in
compression and Kovar types.

SINGLE

WIRE TYPE

FIGHTS RE! ETVED
(Sk

f71

JISIZN

OF

AM

REX ELECTRONIC

CORP.

ELECTRICAL INDUSTRIES
44 SIMMER AVENUE, NEWARK 4, NEW JERSEY

SEALS, COMPRESSION
qurr-ers fol`: MULTIPLE HEADERS, SEALED TERMINALS, OCTAL HEADERS, E -I END
TERMINALS, etc.
-CODED
COLOR
CLOSURES,.
MINIATURE
INSULATORS,
LEAD-THRU
TYPE,
TYPE HE.VUEF S, LOG

E

-I

www.americanradiohistory.com

PRODUCTION TECHNIQUES

(continued)

must be rigidly controlled for each
type of picture tube to avoid
strains in the glass, particularly at
the faceplate and wall of the tube.
A sample tube on the cart has
five thermocouples attached externally and connected to a Honeywell
electronic recorder. At intervals
during the day the guinea-pig cart
travels through the exhaust ovens,
emerging with a charted temperature picture for the particular tube
in production. Temperature deviations are quickly spotted and necessary adjustments made immediately.
Corrections can be made quickly
because the recorder indicates the
exact location in the oven of such
temperature deviations. Exhaust
schedules for new tube types can
be readily established and evaluated by running a new tube through
on the recorder cart.

Cleaning and Oiling
Completed Components

DEVELOPMENT--DESIGN-ENGINEERING
MANUFACTURING_TESTING
Here is an example of the numerous types of precision
equipment produced by Caystrom 4or our many ccntract customer. It
indicates our
exceptAonal facilities, experience and rk:'I in the design,
production and

testing of electro-mecnonical units:

cylinders are machined and polished to a 'i micro-irch finish;
silver, palladium and rhodium plated to .0002 tolerance.
backlash of stainless steel gear train is held to .- or -the counter pinion. Each cylinder resets to within .0005 at
of
pe-determined point on counter.
all aluminum parts anodized; stainless steel parts are
chined and passívated.
1

1

A cable assembly section offers you the efficiencies gained
through years
of making all types of cables and harnesses of lower cost.
We will be glad to seid you detailed information on
our facilities and
organization as they might relate to some phase of your own
production.
CONTRACT SALES DIVISION

DAYSTROM ELECTRIC CORP.
753 MAIN STREET

POUGHKEEPSIE. N. Y.
i--

260
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Washing tank for potentiometers

ALL MULTITURN precision potentiometers are processed in a specially
designed washing device at Helipot Corp., South Pasadena, California, as part of the regular manufacturing procedure, after the
resistance coil has been assembled
into the case. A special cleaning
solution is run into the tank, deep
enough to cover the brush. The
operator places the potentiometer
over the shaft and moves it up and
down against the brush. Then the
potentiometer is held over the jet
through which the same cleaning
solution is sprayed under pressure.
The inverted glass bowl prevents
October,

1954-

ELECTRON ICS

each of these HOLTZER-CABOT motors

solved

a

special problem !

Holtzer-Cabot specializes in motor and generator design, and is tooled to produce both AC
and DC motors and generators, in a wide range
of frames, with unlimited varieties of mechanical
and electrical features.
Quality motors correctly designed result in
lowest ultimate cost.
Bring your small -motor application problem to
Holtzer-Cabot. Our experience in developing
custom-built motors assures you of a prompt and
expert solution.

-

The different mechanical designs shown were
N.B.
selected from one day's quantity production.

NATIONAL PNEUMATIC CO., INC.
in

AND

HOLTZER- CABOT

125 Amory St., Boston 19, Mass.
Sales Service Representatives
Principal Cities throughout the World

ELECTRONICS-October, 1954
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Designers and manufacturers of mechanical,
pneumatic, hydraulic, electric and electronic
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TWO KINOS
OF CLIMATE*
*cr4
Air conditioning in Long Beach is
done by nature! The air is fresh,

(continued)

Oil -spraying setup

splattering of the cleaning solution.
To complete the cleaning process,
the potentiometer is then placed on
a fixture in the middle of an adjacent tank, and a foot-pedal -controlled air jet dries the pot completely. Finally, the pot is held in
front of an atomizer and a light
mist of lubricating oil, also controlled by a foot, pedal, is sprayed
into the pot.

and cleared by invigorating ocean

breezes. Mechanical cooling
devices are not necessary. The
excellent working conditions result
in lower absenteeism and reduced

turn -over, as well as higher working

efficiency. Naturally the famed
climate of Long Beach makes for
happier employees.
The

"industrial climate" also

offers fair weather the year 'round.

Quality Control Sets
Factory Traffic Lights
IN FRONT of each tube production
unit in the Bloomfield, N. J. plant
of Tung -Sol Electric Inc. are red,
yellow and green traffic lights.
These are turned on and off by the
quality control department to tell
production how it's doing. The

green light means OK-go ahead;
the yellow means caution; the red
light means stop the machine. No
more tubes may be shipped to the

Really low-cost utilities, excellent

transportation including America's
most modern port, advantageous
tax -structure, lower costs for land
and building, and an exceptional

labor pool
on your

-

all add up to sunshine

profit ledger.

Write today for full and confi-

dential information.

CHAMBER OF COMMERCE

DEPARTMENT OF INDUSTRY

200 East Ocean Boulevard, Long Beach 2,
262

Want more information?

Use post card on
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Switchboard for quality lights
October, 1954
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Collins' new research and development facility in Cedar Rapids.
Dallas, Texas, facilities.

From COLLINS

Borland r facilities.

outstanding research
and development facilities

come these contributions to industry
Collins' new research and development facility in Cedar
Rapids (pictured top above) houses 12 ultra moder laboratories, with especially designed equipment required
by Collins in its diversified development program. It
brings together, under one roof, highly trained engineering teams and the most advanced electronic research tools.
This new Collins facility in Cedar Rapids is supplemented
by Dallas and Burbank laboratories for the development of
specialized electronic components for industry.
In addition to the finest facilities, Collins places even
greater importance on engineering personnel. Some of the
best engineering talent in the nation is at work on Collins'
development projects. So today, with greatly expanded research and development laboratories, Collins is better
equipped than ever to assist the Electronic Industry.
Technical literature is now available on the Collins components shown, and your inquiry is invited.

Hystersis Motors

Antotnnes and
Antopositioners

Oscillators

Mechanical Filters

COLLINS RADIO COMPANY
261 Madison Ave.
NEW YORK 16

CEDAR RAPIDS, IOWA

2700 W. Olive Ave.
BURBANK

1930 Hi -Line Drive
DALLAS 2

St., OTTAWA, ONTARIO
Collins Radio Company of Canada, Ltd., 74 Sparks

ELECTRONICS-October, 1954
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(continued)

quality control department by a red lighted unit until the trouble has
been corrected.
To determine how lights should
be set, quality control continuously
inspects the output of the fifteen or
more units in operation, each producing a different type of tube.
These tubes are 100 -percent tested
for noise defects, electrical defects
and mechanical defects. The number of defects in each category for
each batch of 100 tubes is entered
on a continuous strip chart for that
type.

FREE!
Samples of IN STOCK

wire for your breadboards,
prototypes, pilot models,
laboratory tests, development
work and experimentation.
Plus-Alpha's latest
28 -page Electronic
Engineer Catalog E-10
gives you complete
specs-your GUIDE to
all electronic wire.
WRITE FOR

Strip charts used for recording numbers

SAMPLES
AND FREE

of rejects in each batch of 100 tubes of
a given type. Noise, electrical and
mechanical defects are listed separately
in a vertical row of three boxes

CATALOG

NOW.

MR. AL PHA says:
offer you production -proven quality...superior plastic
insulation that doesn't "creep back" from heat of soldering
iron
greatest number of IN STOCK wire items in the
industry
shipment within 24 hours
special wire conWe

.

.

.

.

structions to your own specs.

Test

ikFirst

us-and

...

see how it pays YOU to buy ALPHA WIRE!

in Quality Wire for over 30 years

LPHA WIRE

264

CORP.

Waist more information? Use post card on last page.
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The strip charts are arranged in
groups on a holder in such a way
that a strip can be advanced by pulling the end with the left hand.
Labels or crayon markings on transparent plastic guides identify the
tube represented by each strip
chart. These markings are easily
changed when a different tube type
is placed into production.
The cumulative averages for the
last 1,000 tubes produced are transferred regularly from the strip
charts to a bulletin board type of
chart, the composite results of
which determine the settings of
the traffic lights. This chart is
four-sided and is mounted on a vertical pipe for easy rotation, much
in the manner of postcard display
racks in stores. Small horizontal
strips of wood divide each side of
the rack into 16 areas in which the
October, 1954

-
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Miniaturization
with
Hughes
Diodes

r

New computer matrix has high component density
P

This experimental
reading gate matrix for
airborne computers effectively
utilizes the subminiature size of

Hughes Point -Contact Germanium
Diodes*. Developed by the
Miniaturization Group of Hughes
Research and Development Laboby
ratories, the unit measures
by 12 inches (excluding plugs
and frame). It contains 504 diodes,

5/

209 resistors. Average component
density: 94.5 per cubic inch!

Frequently, space requirements of
conventional wiring techniques
will not permit electronic equipment to be miniaturized to the
same extent as the components.
However, spot-welded connections can effectively reduce wiring
and it is easy to spotspace
weld the dumet leads of Hughes
diodes. There is no adverse effect
on diode characteristics, even when
the connections are welded close
to the diode body. With Hughes

...

r -Reprints of a paper describing the
packaging techniques of the subminiature matrix are available,

too. Your copy will be sent
promptly on request.

ELECTRONICS

-

October, 1954

Hughes

diodes, designers can take full advantage of advanced packaging
and wiring techniques.
Hughes diodes are easy to mount
in conventional assemblies or in
subminiature equipment. In service,
these diodes have earned a reputation for reliable performance and
stability under severe operating
conditions. Make your selection
from the many standard and special
types available all listed and described in our new Bulletin, SP -2A.

-

inches, maximum.

SEMICONDUCTOR SALES DEPARTMENT

Aircraft Company, Culver City, Calif.

Want more information?

J
*Actual size, diode
body: 0.265 by 0.130
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BRANCH OFFICES:
Buffalo, Chicagr, Dallas, Detroit, Indianapolis,
Los Angeies. Nashville, New York City, Philadelphia, San Francisco, St. Louis
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Master lamp -controlling chart on which
are drawn the master curves for last
1,000 tubes produced. Each tube type
has three cards in a horizontal row, for
separate entry of noise, electrical and
mechanical defects

data cards are placed. Transparent
plastic sheets hold the cards in position. To record a value, the operator pulls out a card just far enough
to give room for marking the point
and extending the curve, then slides
the card back in. Each point on
this curve represents the quality of
the last 1,000 tubes produced.
If the curve on a particular card
is 0.2 percent or better, the green
light for that particular tube type
is turned on by means of a three position selector switch on the control panel in the quality control department. If defects run over 1
percent, the red light is turned on.
In-between values get the orange
caution light. Two-position toggle
switches on the sides of the master
control panel actuate other signal
lamps that tell the factory whether
the rejects are electrical or mechanical in nature.

Turret Socket Fixture
turret sockets is expedited in the plant of The Edo
Corp., College Point, N. Y. through
use of a fixture that supports the
turret while permitting rotation.
An empty turret is plugged into a
standard seven -pin socket that is
bolted to the rotatable head. The
WIRING of

October, 1954- ELECTRONICS

l'op-c2k-frc r (11g-Pie 'rs

will fìnd c.rcepr'iont-1
'Vppnrtar_it'es at ,btcxsot.
For details, corgait G. R. Pram*.

COMPUTERS

d( citions into instant ac _ion
beyond ny human a Iity
in honihin, ir_ ìn -control, in navigation.
Maxson has been developing and bailoin: these computers for
nearly t«enty ypa

tra asiate
.

:

MAXSDN de.2lops and

.

.

mnu-

nhsystcm,.
and _omponc-,tc in armament,
navig Lion, cl: :1 r .mas, and pecial devices.
Ask for facilities report.

factii

ELECTRONICS

ec

-

sy,tem',

October,

,

95.1

460 WEST 34th STREET, NEW YORK 1,N.
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Method of using fixture for supporting
turret socket during assembly. Finished
chassis is shown in nest on other part
of fixture

RADIO INTERFERENCE
and FIELD INTENSITY*
. measuring equipment

Sfoddari NM -10A

14kc to 250kc

Commercial Equivalent of AN/URM-6B
VERSATILITY... The NM -10A is designed to meet the most exacting laboratory standards for the precise measurements, analysis and interpretation of
VLF radiated and conducted radio -frequency signals and interference.
Thoroughly portable, yet rugged, the NM -10A can be supplied with accessories to fulfill every conceivable laboratory and field requirement.
EXCELLENT SENSITIVITY...The NM -10A sensitivity ranges from one microvolt -per -meter to 100 microvolts -per -meter, depending upon whether rod
or shielded loop antennas or line probe are used.
ACCURACY... Each equipment is "hand calibrated" in the Stoddart Test
Laboratories by competent engineers. This data is presented in simplified
chart form.
DRIPPROOF... Sturdy dripproof construction allows long periods of operation in driving rain or snow without adverse effects.
FLEXIBLE POWER REQUIREMENTS...The ac power supply permits operation from either 105 to 125 volts or 210 to 250 volts oc, at any frequency
between 50 cps and 1600 cps.

Stoddart
HF

RI -FI* Mèters cover the frequency range 14kc to 1000mc

NM -208, 15Okc to 25mc

Commercial Equivalent of
AN/PRM-1A. Self-contained
batteries. A.C. supply optional.
Includes

standard broadcast
bind, radio range, WWV, and
communications frequencies.

VHF

UHF

NM -30A, 20mc to 400mc

Commercial Equivalent

of

AN/URM-47. Frequency range
includes FM and TV bands.

NM=50A, 375mc to 1000mc

Commercial

Equivalent

of

AN/URM-17. Frequency range
includes Citizens band and
UHF color TV band.

Has BFO.

STODDART AIRCRAFT RADIO Co., Inc
6644-A Santa Monica Blvd., Hollywood 38, California
268
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other end of the turret is supported
by a hinged arm which is under
spring tension. This arm is easily
bent back out of the way for insertion or removal of a turret.
On the same wood base is an additional fixture that serves as a
nest for supporting the subassembly chassis on which the turret
is later mounted. The chassis is
used in t', Fishscope transmitter
designed for use on commercial
fishing boats to locate schools of
fish deep under water.

Pneumatic Lift Serves
as Assembly Worktable
By BERT GOLDRATH
San Mateo, Calif.

WIRING and assembly of

electronic

instrument panels is simplified at
the Lenkurt Electric Co. plant in
San Carlos, Calif. by use of a pneumatic lift which holds work at different heights for maximum convenience during progressive stages
of the operation. The work platform can be rotated through 90 degrees for maximum accessibility.
Two quick -acting clamps (manufactured by the Desta Co.) on each
upright member of the jig hold the
unit in place against positioning
pins.
Two more quick -acting
clamps hold the platform which,
October, 1954
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'l

é'',iNe,, `

.

at the extra features that assure
dependability in ADLAKE Mercury Relays!

Dependability is the sum of many things

... and ADLAKE'S dependability is built on en-

gineering skill, exhaustive testing, and quality
construction feat -ires like these:

Positive leak -proof sealing-assured by the
use of properly selected metals and glass components with pro 3erly matched thermal expansion characteristics.
Arc -resisting ceramics-ceramics with great
temperature -resit tance are used to reduce any
destructive effect caused by the arc.
Liquid mercury -to -mercury contacts-completely eliminate; failures caused by low contact pressure, contact burning, pitting and sticking-and the inLerent high surface tension of
mercury imparts an ideal snap action to the
contacts.
And, of course, ADLAKE Mercury Relays are
hermetically sealed, require absolutely no maintenance, and are silent and chatterless. Write
for your free copy of the ADLAKE Relay catalog
The Adams & Westlake Company,
today
1171 N.Michigan, Elkhart, Indiana. In Canada,
address Powerlite Devices, Ltd., Toronto.

"Mighty Midget" ADLAKE RelayContact normally open or closed.

...

... Adams
Established 1857

&

Westlake

ELKHART, INDIANA

New York

EVERY ADLAKE RELAY IS TESTED

-AND
-TO MEET

...

GUARANTEED

SPECIFICATIONS!

of serving the nenspoaetiun
end building indomies

Chicago

Manufacturers of ADLAKE Hermetically Sealed Mercury Relays
ELECTRONICS

-
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can't afford to be without the
HATHAWAY S14 -C OSCILLOGRAPH

YOU

Using lilt at knee level for initial stages
of assembling parts on a panel

the world's most complete and versatile

LOW COST OSCILLOGRAPH
for recording electrical quantities, processes,
flight functions, dynamic pressure, strain,
vibration, acceleration, temperature...

for
for
for
for

testing relays
testing welding equipment

biological recording
analysis of high-speed engines and compressors

GALVANOMETERS are available for current, voltage, power, covering a most extensive range of characteristics.

ATTACHMENTS available for almost any recording
needautomatic transient recording
wave -shape measurements
wave -shape scanning
long records to 100 inches per second
short records to 1,000 inches per second

PROVE TO YOURSELF THAT THE 514-C IS...
The Most Versatile
The Easiest to Maintain
e The Easiest to Operate
The Finest in Craftsmanship

Completing assembly at bench height,
using cleats and brackets on uprights
to hold wiring harness and attached

WRITE FOR BULLETIN No. 20-1K AND

parts

YOUR FREE COPY OF HATHAWAY ENGINEERING NEWS
4204

`r

INSTRUMENT COMPANY
1315 SO CLARKSON STREET

270
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when released, rolls out onto a dolly
with pieces too heavy to handle.
Operated off the plant air line
through a four-way valve, the elevator is equipped with ratchet
safety stops so that the operator's
legs won't be endangered in event
of air pressure failure. Valve and
October, 1954

-
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o

Specify Bridgeport Phosphor Bronze'

to make better spring parts ..

.

for longer service life in switches

relays and other electronic equipment
Bridgeport Phosphor Bronze (Alloys 35 and 36) has excellent resiliency, high
flexural strength, good conductivity with superior corrosion resistance and
ability to resist wear.
To use these advantages of Bridgeport Phosphor Bronze for your applications, contact your local Bridgeport Sales Office. Our technical service is
always available to help you with your metals or methods problems.

One of the many

Bridgeport Metals with

High I.Q. (Inner Quality)
for economical fabrication
and improved products.

COIHPA:NY

OKT.

El Xi

CEbXIW

CTIC[1T

Serving Industry with a Nationwide Network of Conveniently Located Sales Offices and Warehouses
Mills in Bridgeport, Conn, Indianapolis, Ind., and Adrian, Mich.
In Canada: Noranda Copper and Brass Limited, Montreal

ELECTRON ICS

-
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Two-way air valve w'th gearshift -type
operating lever used for raising or lowering lift

air cylinder are products

Magnecorders
BASIC Pr6 vIAGNE=ORDER

BINAURAL MAC-NEO+RDER

ar.e the most

widely

used profess onal tape recorders in the

world! These versatile, dependable

Conductor -Banding
Machine

units are ideally adapted for research,

CONNECTIONS

testing, data recording, and many

are made automatically with a new
banding machine developed by the

other uses

-

del \ering the highest

performance characteristics available
at any price evel. -he proof
the

M80 i1<GI.E_ORVER

of Ortho
Pneumatic, Oakland, Calif.
The lift is made of three-inch
channel iron, welded to a channel iron frame and bolted to the floor.
It is one of two developed by the
firm's industrial engineering department and is not patented. A
single control handle, within easy
reach of the operator, raises or lowers the platform. The ratchet
safety stop must be manually released before lowering is possible.
Versatility of the adjustable
work -table has greatly reduced
production costs on the small runs.
that are characteristic of this firm's.
products. In extreme cases, a
variety of orders can be put
through production on an individual basis without undue cost penalty for changing setups.

truth-is

On eN.ery

-

and

between conductors

Crimpweld Corp., Warwick, R. I.,
using Autoband connectors that
are produced in strip form and
supplied on reels. The machine
produces tight, permanent joints in
No. 14 to No. 20 wires, as fast as

Magnecord tape.

Magnecord dealGrs are 'isted under "Recorders"
in your classified telen5one directory.

I1'1agr, e cord, inc
1101

SOUTH KILBOURN AVENUE

CHICAGO 24, ILLINOIS

DEPARTMENT E-10
272
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Method of using banding machine for
splicing two wires together. Resulting
joint is mechanically satisfactory for
electronic circuitry
October, 1954

-

ELECTRON ICS

EXPANDED POLYETHYLENE ON "VIDEO PAIR"

"Video pair" has a big job to do! The
two slender copper wires carry impulses
from camera to studio on remote pickups, and from studio to telephone central office for transmission via coaxial
cable or radio relay.
Extruded insulation of cellular polyethylene now replaces the spiral plastic
spacer and tape used on earlier models.
The results-lower cost, superior transmission, and improved reception all
important to forthcoming color telecasts.
Cellular polyethylene consists of unconnected hollow cells. Its moisture
resistance approaches that of solid polyethylene. It can be formed to about
half the specific gravity of solid polyethylene, and provides reduced dielec-

New "video pair" manufactured by Western Electric for
the Bell System uses cellular
polyethylene on copper conductors, twisted together with two
strands of fiber glass, also insulated with cellular polyethylene. A wrapping of polyethylene tape, two layers of copper
tape, two wrappings of crepe
paper and spiral wrappings of
colored cord complete the assembly. The whole unit measures only % in. in diameter.

-

tric constant, lower line losses and
lower costs for material.
Bakelite Company is a major producer of polyethylene. Learn more
about the possibilities of BAKELITE
Polyethylene for your insulating jobs.
For technical information, write Dept.
ZE-79.

BAKELITE
TRADE MARK

BAKELITE COMPANY
st

Division of

Union Carbide and Carbon Corporation

ira

30 East 42nd Street, New York 17, N.Y.
In Canada, Bakelite Company
Division of Union Carbide Canada Limited
Belleville, Ontario

ELECTRONICS

-
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Want more information? Use post cord on last page.

www.americanradiohistory.com

273

PRODUCTION TECHNIQUES

(continued)

In the performance

of microwave systems this
equation also applies...

Examples of banded joints

they can be positioned in the fullvision rolling tool by the operator.
The band gathers every strand of
both wires and joins them in a
union that meets an exceptionally
strong pull test and easily withstands molding pressures.
Stranded wire may be banded to
solid wires, or two separate wires
may be banded to a single one. The
bands can be numbered beforehand
for identifying leads, if necessary.

where
R = reliability of product
good electrical engineering
Md= sound mechanical design
Qp= quality of production facilities
Et,

=

Air -Operated Vise
Seals Off Magnetrons
of magnetrons
in a combination oven and exhaust
station in the Hicksville, Long
Island plant of Amperex Electronic
AFTER EVACUATION

All these functions are so interdependent in this field, it's
most important to entrust them to a close -working staff
of specialists.

Whether your problem involves special components, or
complete microwave transmission systems, we're set up
to design and produce them with a high degree of precision from performance specs or your blueprints. Our
engineering staff, laboratories, and fully equipped shop
are busy on government contracts, but our unique facilities may enable us to work with you on special components for military or other microwave systems. We shall
be happy to talk with you about your present and/or
future needs.

(e
274

L. H. TERPENING

COMPANY

DESIGN RESEARCH PRODUCTION
Microwave Transmission Lines and Associated Components
16 West 61st St.
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Method of using air-operated vise to
seal off the metal tubulation of a magnetron after pumping. Assistant is operating control valve on floor at left

Corp., an air-actuated crimping tool
resembling a vise is used to compress the metal tubulation to a
feather edge with sufficient pressure to achieve a vacuum seal and
cutoff simultaneously.
The operator uses both hands to
hold the tool, since it is quite heavy
October, 1954

-

ELECTRONICS

HEAR THE DIFFERENCE

(il

Based on the famous University model
WLC Theater System used so successfully and extensively in deluxe sta-

P.A.
MAKE
A HI-FI INSTALLATION

dium and outdoor theater installations
auditoriums, expositions, concert
malls and other important applications where only the highest quality
equipment is acceptable-University
engineers now bring you a smaller,
compact version-the BLC-for general application in public address
work. The BLC is the New standard for both voice and music,
indoors and outdoors. The
BLC is now yours, at
the low low price of

...

WITH THE

j

ONLY

NBLC

MODEL

FULL RANGE
WEATHERPROOF
COAXIAL
SPEAKER

$75
LIST

More
Efficient:

DUAL RANGE
/f THEATER
TYPE SYSTEM

permits uncompro-

mising design of the
"woofer" and "tweeter" secSPECIFICATIONS
Response

70-15,000

Power
25 watts
Capacity
8 ohms
Impedance
120 degrees
Dispersion
Mounting
180 adjustable "U" bkt.
Dimensions
221/2- diameter,

9" depth

Better Lows: BALANCED"COMPRESSION" TYPE FOLDED HORN,

starting with eight inch throat and
energized by top quality low frequency "woofer" driver provides
more lows tha i other bulky designs.

uw MO. netót

Ask your

distributor far

demonstration, and

a

convincing
NEAR

tions for greatest efficiency. Hear
penetrate noise with remarkable fidelity and intelligibility.
Less Distortion: SEPARATE LOW AND
HIGH FREQUENCY DRIVER SYSTEMS with
electrical crossover reduces intermodulation
and acoustic phase distortions common to
other systems which attempt to use two different horns on a single diaphragm.
it

cps

Better Highs: CRIVER UNIT TWEETER
with exclusive patented "reciprocating flares ' wide angle horn
transmits more highs with greater
high frequency
uniformity

THE

DIFFERENCE

Write desk No. 18 for full descrip"ve
literature
o

.

.

.

response that you can hear!

/,

`/ /!¡

More Compact: EXCLUSIVE WEATHERPROOF
DUAL RANGE COAXIAL DESIGN eliminates
wasted space. Depth of BLC is only 9"; can
be mounted anywhere, even flush with wall
or ceiling.

More Dependable: EXPERIENCED MECHANICAL ENGINEERING AND CAREFUL ELECTRICAL DESIGN meet the challenge of diversi-

fied application

and environmental
hazards. Rugged, and conservatively
rated-you can rely on the BLC.

LOUDSPEAKERS
80 SOUTH KENSICO AVENUE

ELECTRON ICS
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PRECISION

components
-WA 4337,,a<yò

.7k-3

Closeup

of

air -operated vise

and must be held in a horizontal
position. A foot -operated valve,
generally operated by an assistant,
controls the movement of the vise
jaws.

Totem -Pole Jigs
Cut Wiring Costs
By DEAN E. WISELEDER
Sanganso Electric Co.
Springfield, Ill.

use of a new vertical
terminal strip known as a totem
pole, over 90 percent of the connections and leads for an amplifier
THROUGH

were produced faster and more
efficiently in the subassembly stage
by semiskilled wiremen working
from models and simplified diagrams, than could have been done
by skilled wiremen using conventional wiring techniques. The use

POPULAR DIALS AND KNOBS
For years.

NATIONAL

dials are' knobs have been t'ie

popular choice of amateurs, experimenters, and commercial users.
NATIONAL dials feature smooth, velvety action.
easily -read scales and quality construction. Many dials,
like the N and ACN dials shown, can be specially calibrat d or
supplied with blank scales for commercial applicalior.s.
NATIONAL knobs
distinguished by their clean,
functionäl, chrome and plastics ling and sturdy construction
are the most popular of their type ever produced. AH
fit t/4 shafts. For commercial applications, they can be
supplied in special colors and with special calibra=ions.

-

Write for' new

NATIONAL

-

catalog ofldials and knobs to Dept.

National
NATIONAL COMPANY, 1Nc., 6[
276

Want more information?

SELR.MAN

Use post

card

on

Sr.,

MALDEN 41', MASS.

eé

last page.

www.americanradiohistory.com

Single four -terminal totem pole here provides mounting for complete parallel -T
network. This subassembly is electrically tested before final assembly. Identifying numeral is on adhesive -tape tab
on top of post
October, 1954
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advance -designed yesterday

-in
industry-wide
use today!
AMPLIFIERS
REGULATORS
INERT GAS
AND MERCURY RECTIFIERS
MERCURY,
INERT GAS AND HYDROGEN THYRATRONS
4632
,t ELEGY

CHATHAM
SPECIAL-PURPOSE

TUBES

3B28 RECTIFIER
Rugged half-wave Xenon filled
rectifier. Operates in any posi-

tion. Ambient temperature
range -75° to +90°C. Inverse peak anode voltage
10,000, average current .25
amps.- Filament 2.5v., 5 amp.

,4

4832 RECTIFIER

Ruggedly built, half -wave
Xenon filled rectifier. Ambient
temperature range -75° to
+90°C. Inverse peak anode
voltage 10,000, average anode
current 1.25 amp. Filament 5v.,
7.5 amp.
VC-1258 MINIATURE
HYDROGEN THYRATRON
for pulse generation. Handles
10 kw peak pulse power.

6336 TWIN TRIODE
for voltage regulation. Features
high

VC_

5594'

1258

-

-

6394

STANDARD TYPES DIRECT FROM STOCK
PLUS SPECIAL DESIGNS BUILT TO REQUIREMENTS

Chatham specializes in the development of general and
special purpose tubes for both electronic and industrial
applications. Many of the tubes originally developed by
Chatham to fill a specialized need, now number among the
most widely used tubes in the industry. For complete information on Chatham tubes either stock items or types built
to your requirements call or write today.

-

plate

dissipation,

hard

glass envelope.

6394 TWIN TRIODE
Similar to 6336 except 26.5
volt heater instead of 6.3 volt
heater.

5594 XENON THYRATRON
Operates over wide ambient
temperature range -55°C to

+90°C.

-

CHATHAM ELECTRONICS CORP.
Executive and General Offices: LIVINGSTON, NEW JERSEY
Plants and Laboratories: NEWARK and LIVINGSTON, NEW JERSEY

ELECTRONICS

-

October, 1954
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"TWIN -LEVER"

E

CERAMIC PICKUP CARTRIDGE

PC

AN

Series for 331/3, 45, 78 r.p.m.

"AB" LISTENING TEST WILL PROVE THAT THIS CARTRIDGE
SURPASSES ANY OTHER HIGH QUALITY

COMMERCIAL CARTRIDGE!

A

new frontier for the Ceramic principle has been crossed
by the development of this cartridge. Designers of high
fidelity phonograph systems and hi-fi radio or tv phono combinations, who have been "test piloting" this new "Twin -Lever"
ceramic development, report an amazing superiority in tone quality
that can be easily heard before the cartridge is even measured!

This "Twin -Lever", high fidelity ceramic cartridge represents the ultimate
in commercial high fidelity reproduction-without compensating
preamplifiers! Smooth, wide range response from 50 to '12,000 c.p.s.,
plus or minus 3 db. Other features which help to make this new cartridge
so outstanding in performance are: high compliance that virtually eliminates tracking distortion ... extremely low effective mass provided by new
specially -designed needles and new coupling ... tailored needles on
separate needle shafts, functioning independently for best 78 rpm response,
too-as well as the superior microgroove performance.
The new unique design eliminates "turnover" of either the cartridge or the
needles. Both needles are in the same plane, and an ingenious, lever operated shift mechanism gently moves each needle in and out of playing
position.
RADICAL NEW DESIGN FOR NEEDLE REPLACEMENT!

Needle replacement is now so simple it can be done blindfolded!! This
is a feature that will be of special interest to the ultimate users of your
original equipment. Anybody can replace the needle, without tools, in a
few seconds-while the cartridge remains in the pickup arml

TECHNICAL DATA for MODELS PC4 and PC5
Output Level at 1,000 c.p.s.
Output Level at 1,000 c.p.s.
Frequency Response
Compliance
Tracking Force
Net Weight

Dimensions

Rem

volts (33%, 45 rpm)
rpm)
50-12,000 c.p.s.
.40

.65 volts (78

1.30 x 10-6

cm/dyne

5to8grams
7.3
1

grams

%" overall length;
wide %" high

ALSO....

AIM

New High Output Ceramic Cartridges NO LESS OUTSTANDING IN THEIR
CONTRIBUTION TO LOW COST. FINE QUALITY REPRODUCTION ARE
THE HIGH -OUTPUT CARTRIDGES, MODELS PC2 and PC3.

COY#jJ i)lu1k!/
For further information on these remarkable new cartridges, write
SALES

278

DIVISION-SHURE BROTHERS, INC., 225
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Totem poles may be assembled with or
without ground terminal and spacer pil-

lar. Terminals are of solid bronze, hotsolder -coated and staked into the melamine post

of semiskilled wiremen opens up
a lower-cost and more widely available labor supply, cutting produc-

tion costs and reducing assembly
time for a job.
The new terminal provides
adequate mounting support for
small components such as resistors,
capacitors, diodes and transistors
at their operating point. Critical
leads to components such as grid
suppressor resistors can be reduced
to pigtails. Space is saved through
more effective under -chassis arrangement, thereby often reducing chassis size. Fewer leads, cables
and soldered joints are needed. Approximately 5 ft of wire was saved
per totem pole in one revised
chassis. Cooling of under -chassis
components is improved. Socket
terminals and all other terminals
are exposed for easier test, inspection and accessibility with tools.
In general, each subassembly includes one or more totem poles and
includes the associated tube sockets as well, thereby assuring short
leads and proper configuration of
critical coupling or suppressor components. This also provides maxi October, 7954

-

ELECTRONICS

from

Hydrazine...
new light on old soldering problems

For greater efficiency and economy in the production of electrical and electronic components,
a remarkable new series of soldering fluxes has
been developed by McCord Corporation.
Based on compounds of hydrazine, these fluxes
-called CORONIL-are non -corrosive and can be
used without hazard. They remove oxides and
other films from most commercially used metals
such as copper and brass-as well as others-to
permit more effective work and fewer rejects. In
addition to their use by electrical and electronic
equipment manufacturers, these hydrazine -based

fluxes are being successfully applied in
the production of automotive radiators and other
heat exchangers, carburetor floats, oil strainers,
and various other products where safe, noncorrosive soldering is essential.
CORONIL

*

*

*

data sheet containing the latest info?,
mation on hydrazine -based soldering fluxes
is now available; it refers specifically to the
removal of oxides and other films from copper
and brass. Write for your copy today.
A new

nOLIN MATHIESON CHEMICAL CORPORATION
Baltimore 3, Maryland
2580

MATHIESON
ELECTRON ICS

--

October, 1954
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f

mum wiring economy because a

MEN WITH BS, MS, and PhD DEGREES

Abe 4.4.

ew4

high percentage of the connections
made in the chassis are controlled
by the tube sockets and totem poles
and are therefore included in the
subassembly.
Although the location of a totem
pole on a chassis is rather well
fixed, practically no planning is
necessary except in the breadboard
stage. Here the design engineer,
using four -terminal units only,
locates a sufficient number of them
under the breadboard chassis to be
sure that they will do three things:
(1) Support one or both terminals of coupling and suppressor

FREEDOM FOR

INITIATIVE
AIRBORNE

INSTRUMENTS

(continued)

LABORATORY

has challenging design and development problems that will excite the en-

gineering talents of men with B.S., M.S.
and Ph.D. Degrees. If you have initiative and the desire to express it without
reservation, you'll find AIRBORNE INSTRUMENTS LABORATORY the place best

suited for your professional advancement
with job security assured by a
wide variety of commercial and government contracts. We are presently seeking qualified men in the following fields:

...

Two totem poles and two tube sockets
are required in this amplifier subassembly

Radar Systems
Microwave Components
I.F., R.F. and Video Circuitry

Navigation

and Communication Devices
Analog and Digital Computors
Transistor Circuit Development
Servo Mechanisms
High Speed Data Processing
Ideally situated on Long Island for suburban living with access to graduate study
and still close enough to reach New
York City in less than an hour
.
. AIRBORNE INSTRUMENTS LABORATORY might
prove to be "the spot you are looking for."
Employee benefits include paid vacations
and holidays, insurance, pension and hospital plans, tuition refunds, etc.

...

.

.

.0bo
i

.

Howard Gresens,
Director of Personnel

o n e e r

2.c5°

AIRBORNE
INSTRUMENTS
LABO
RY1
160 OLD COUNTRY ROAD, MINEOLA, L. I., N.
Y80

Wont more information?

Use post card on

NC.

Y.

last page.
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components as near their socket
terminals as possible. This usually
means a totem pole between sockets
of succeeding tubes, favoring the
grid -plate terminals of the sockets.
(2) Support all components which
can not be adequately supported by
point-to-point wiring. This means
complete elimination of conventional component boards and the
cabling to them.
(3) Expedite breadboard modifications and testing by providing
insulated terminals for test equipment, power supplies and extra components.
After a breadboard has received
final approval for performance, the
totem poles are examined to see
which can be removed, combined or
reduced to the three -terminal type.
These changes are included in the
preproduction model.
Skilled wiremen make the first
units of each subassembly. These
serve as models for production
units which follow. A semi -skilled
production wireman, ready to make
a quantity of a subassembly, receives a model and an assembly
diagram. The diagram includes a
plan view of the component layout
October, 1954
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PRECISION RESISTORS

NOW!

FOR

STYLES

D

AXIALATED

85°C,L 125°C and 150AAMBIENTS
85°C PERMASEAL a RESISTORS
SPRAGUE
TYPE

RATED

MAX.

WATTS

OHMS

22

.20

140,000

22

.33

225,000

.50
.75

500,000
700,000

.75

1.2

SIZE

D

LEADS

E

200E

'/

y,

201E

'/,

3/

202E

'/R

'/,

203E

'/R

204E
205E

'/,
'/,

1

206E

1/,

1'/,

No.
No.
No.
No.
No.
No.
No.

1

'/,

AWG
AWG
20 AWG
20 AWG
20 AWG
20 AWG
20 AWG

MR

1.00

1.7 MO

1.50

2.8 MD

125°C PERMASEAL* RESISTORS
;PRAGUE
D

300E

during installation and during equipment
maintenance.
Standard designs are available in seven different physical sizes for operation at full rated watt -

'/,
'/,
'/,

302E
303E

3/,

304E

1/,

305E

1/,

1

306E

'/,

1'/,

1

'/.

RATED

WATTS

LEADS

L

'/,
'/,
'/,

301E

PERMASEAL accurate wire -wound resistors are
ideal for point-to-point wiring, for terminal board
mounting and for use on processed wiring chassis.
Encapsulated for protection against high humidity, these resistors will stand up in military
and industrial electronic service. The protective
housing also guards against physical damage

SIZE

TYPE

No.
No.
No.
No.
No.
No.
No.

AWG
AWG
20 AWG
20 AWG
20 AWG
20 AWG
20 AWG

MAX

OHMS

22

.10

140,000

22

.15

.25

225,000
500,000

.30

700,000

.30

1.2 MO

.40

1.7 MO

.60

2.8 MO

age at ambient temperatures of 85°C and 125°C.
Special units can be made for operation at 150°C

ambient with full rated wattage dissipation.
Unusual long-term stability of resistance is another plus feature of Sprague Permaseal Resistors
-as the result of careful matching of winding
forms, resistance wire and encapsulating material
-together with a thoroughly controlled aging
process during manufacture. Permaseal Resistors
are available in resistance tolerances .
down to 0.1%, when necessary.
-.; RUifiDs
PFRM4SFAL

FOR COMPLETE DATA, WRITE FOR COPY OF SPRAGUE
ENGINEERING BULLETIN NO. 122. WITHOUT DELAY.

SPRAGUE
PIONEERS IN

SPRAGUE ELECTRIC COMPANY,

35 Marshall Street, North Adams, Mass.

ELECTRIC AND

ELECTRONIC DEVELOPMENT

NORTH ADAMS, MASSACHUSETTS
EXPORT FOR THE AMERICAS. SPRAGUE ELECTR'C INTERNATIONAL LTD, NORTH ADAMS, MASS.
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PRODUCT PERFORMANCE

PRODUCTION TECHNIQUES

(continued)

AND ACCEPTANCE
REQUIRE CAREFUL

COMPONENT COMPARISON
Jig facilitates

production of two-post
subassembly, using sample and diagram as guides. Note accessibility of
terminals for inspection and wiring

Coieow°

RELAYS
OPEN OR CAN TYPE
MIDGETS AND SUBt'
MIDGETS.

t.

A WIDE VARIETY OF
SPRING AND COIL COM-

EINATION, OPERATING
POTENTIALS AND CONTACT RATINGS.

With jigs removed, subassemblies are
stored in cardboard box until needed in

How do you compare relays? Comparison can be
made on the basis of craftsmanship, uniformity of
performance, dependability ... and AEMCO invites
such comparison. Comparative quality is relative but
absolute quality is more certain!
We believe that the long and continuous servicing
of more than one hundred top names of American
Industry establishes the uniform dependability of
AEMCO 'Engineered' RELAYS.
If one of the hundreds of stock AEMCO Relays
does not exactly fit your requirements, we will design
and manufacture to meet your particular needs .. .
to exceed your specifications!

* POWER RELAYS
* DELAYED MAKE OR BREAX
* CIRCUIT CONTROL

AND POTENTIAL
* CURRENT
RELAYS

WRITE TODAY for complete information on AEMCO Relaye
to meet your requirements and exceed your expectations

rC

ut0tnattC fIeC
62
282

STATE STREET

Want more information?

Use post cord on

MFG. CO.

MANKATO, MINN.

lost page.

www.americanradiohistory.com

final chassis

plus a semi -pictorial wiring diagram. Code colors are added by the
draftsmen in crayon for further
simplification. With these tools the
wireman can proceed with efficiency whether he prefers to work
from the model, the diagram, or
both.
When subassemblies are completed, they are removed from their
jigs and stored in layers in a cardboard box until needed for final assembly. No trouble has been experienced in storing with the jigs
removed. Extensive handling is unnecessary in this case because the
storing and final assembly take
place in the same building. Plywood
and aluminum jigs have been
satisfactory. Simplified
equally
wiring diagrams are used to complete the wiring on the chassis.
Totem pole jig wiring will show
cost savings when production
quantities exceed fifty units or
October, 1954

-

ELECTRON ICS

IMPROVED SOLDERING OF
MARION MODEL PM1
INDUCTION SOLDERING UNIT
Low cost, low powered and portaSize 153/° x 211/2's x 15%

ble....

Power supply: 115 volts
60 cycles. Draws 775 watts full
load, 100 watts standby.
150 lbs.

SMALL PARTS AND ASSEMBLIES
Typical of the Marion developments that have helped make Marion stand for "advancement in
instrument design" is the Marion Model PM1 Induction Soldering Unit. Originally designed and
presently used by Marion for true glass -to -metal hermetic sealing of Marion meters, it also has
proven to be a valuable production tool for many purposes. Illustrated above, for example, is
Marion's use of the PM1 xn the soldering of magnet assemblies where quality and uniformity result.

Other manufacturers use Maricn PM1 units in the production of magnet
assemblies, relay armatures, connectors, copachors, transformer cans,
etc., as well as in other fields such as jewelry, watches, toys, and
automotive parts. Shown here is a battery of Marion PM1 units al the
Clyde, N. Y. plant of the General Electric Company where, on the
whisker diode line, a small pellet of germanium metal is soldered to
the end of a nickel pin.
The Marion Model PM1 speeds up production, reduces costs and improves quality. Heat Is
generated within the work itself even in parts otherwise inaccessible. Oxidation, scaling and
damage to surface finish are minimized. Soldering o: an entire seam or several jig -located
parts at one time is readily accomplished.
This is an example of how Marion's belief in "Advancement in Instrument Design" has produced a production tool which not only improves Marion instruments but also provides other manufacturers with better
soldering equipment. Marion Electrical Instrument Company, 401 Canal Street, Manchester, N. H.

-

marion meters
MANUFACTURERS

ELECTRONICS

-

OF

October, 1954

RUGGEDIZED

AND "REGULAR" METERS AND
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RELATED

PRODUCTS
Copyright 1953 Marion Elec. Instr. Co.
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when the ¡ob

when repeat orders for smaller
quantities are likely over a period
of time. Most electronic equipment
for government and industry falls

calls for

within this range.

controlled

quality...

Soldering Stand With
Automatic Solder Feed
operations on small parts
for the 2.75 -inch Mighty Mouse
aerial rocket are performed with
a soldering tool that leaves both
hands of the operator free for
handling the components. The
SOLDERING

C

(&i1'\

the call is for
deposited carbon resistors
Whether it

is

for hearing aids, guided missiles, or other electronic precis-

ion needs-the uniform quality of Electra carbon coat resistors

portant asset. Electra manufactures only one quality and it
that can be humanly and scientifically produced.

is

is

an im-

the highest

Regardless of the carbon coat resistor need

-we

at

Electra believe that only the highest grade resistor

is

safest, lowest cost to use. That's why Electra specializes

quality and exacting uniformity in every
production detail.

Overhead mounting of soldering iron.
Action of foot pedal lowers iron and
pulls down lever arm that rotates gears
between which solder runs, so that
wheels push solder through bent copper tubing to the work

in control of

actually get more for their money-a more
reliable component part for their product-a resistor whose rejection rate
is practically nil. If you manufacture a quality product requiring a deposited carbon resistor, then-be sure-specify Electra.
This means Electra customers

8 SIZES:

-

watt to 2 watts and in two types coated as well
as hermetically sealed. MANUFACTURED TO SPECIFIl,- a

CATION MIL -R -10509A.

Write for complete specifications
fle/caazarbon-coa

/

fhe6-7
ISION
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soldering iron is rigidly mounted
under the bench in one installation, with the heated tip projecting up through an asbestos disk set
in a hole in the bench. A foot
pedal advances the solder and
simultaneously brings the iron up
to the correct position for the
soldering operation. A curved
copper tube can be easily bent to
make the solder feed precisely to
the desired point.
Another soldering setup that is
also used in this Pasadena, California plant of Hycon Manufacturing Co. has the iron mounted
above the bench, point downward.
The parts to be soldered are held
together on a small fixed anvil and
the foot pedal is actuated to bring
October, 1954

-

ELECTRON ICS

Proofed Servo Motors

...

Another Flight-Improving First

QUALITY CONTROL
WORKS ON THE PRODUCTION LINE

eizlea..WHERE
MEANS TORQUE DECAY.

TD in a single servo loop can keep
for hours, even days. TD is like Cancer in
the human body. It is the gradual merciless wasting away of torque
due to internal changes of components in a servo motor. It shortens life,
destroys accuracy, ends efficiency.

TD

an airplane grounded

New Life for Servo Motors
Now Greenleaf offers you servo motors that are TD -proofed. Actually,
Greenleaf methods and ingenuity have reduced TD by as much as 1500%.
This is true for all Greenleaf electro -magnetic rotating devices.
another example that shows why Greenleaf is regularly selected as a
prime or sub -contractor by the following: U.S. Air Force, U.S. Navy,
McDonnell Aircraft, Boeing, Emerson Electric Company, Eastman Kodak,
Avco Mfg. Corporation and other leading organizations.
This is

See Greenleaf for Servo Motors and for Gyros, Pressure

Transmitters, Accelerometers, Synchros, Air Speed Indicators,
Actuators and other precision units and components.

Engineering
Development
Production

THE

(f7Peenleat.. MANUFACTURING COMPANY
7814 Maplewood Industrial Court

ELECTRON ICS

- October,

1954
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St. Louis

17,

Missouri
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PRODUCTION TECHNIQUES

UNION Miniature Relays

Now resist vibration up to
1000 cycles at 15 G's!
IF vibration is your problem, this new line of UNION Miniature Relays is the
answer. Severe laboratory tests have proved that these relays will withstand
vibration up to 1000 cycles at 15 G's acceleration. That's performance!
Compactly, precisely and ruggedly constructed, they were especially designed
and developed to do a job where continuous operation is absolutely necessary.
Under rigid test the Type M relay actually operated over one million timesand still remained in top working condition!
They meet all the requirements of Military Specifications MIL -R-5757 A&B,
and are available in either 6 -pole or 4-pole double -throw models- for plug-in
or solder -lug connections.
Send for literature.
DRY CIRCUITRY APPLICATIONS
In grid switching applications where the relay contacts must operate at
low -voltage, low -current levels, special alloy contacts can be furnished.
These contacts maintain extremely low resistance through hundreds of
thousands of operations. They are available on the complete line of
UNION miniature relays.

(continued)

the iron down on the work and
simultaneously feed solder to the
work.
In both cases, the soldering stand
is a commercial unit built by Electric Soldering Iron Co., Deep River,
Conn., modified to meet the requirements for the job.

Soldering setup in which iron mounted
vertically under bench moves up to
work when foot pedal is pressed. For
some operations, the iron can be rigid
in this mounting with foot pedal serving only to feed solder

The setup permits mass production of rocket parts that meet the
most exacting tolerances and
critical inspections. Results are
uniform because the operator's
duties have become routine and
the soldering iron angle is constant.

Automatic Metallizer
for Picture Tubes
automatic production c f
the vacuum -metallized coating on
the inner surface of television picture tubes can be achieved with a
new self-contained metallizing unit
developed by the F. J. Stokes Machine Co. The compact, completely
self-sufficient package with integral
vacuum -pumping system is mounted
on four wheels for incorporation in
VIRTUALLY

GENERAL APPARATUS SALES

UNION SWITCH & SIGNAL
DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY
PITTSBURGH

NEW YORK

236

CHICAGO

18

es

ST. LOUIS

Wont more information?

PENNSYLVANIA

LOS ANGELES
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ELECTRONICS

Exciting New D

elopment

4
Photo courtesy

Methode Manufacturing Corp.
Chicago, 111.

in rented Circuits!
New CuCLAD* copper -clad laminate offers unequalled bond strength, heat
resistance, solderability, punchability, electrical performance!
Here's the foil -clad laminate you've been waiting for! It's CuCLAD LAmncome
-made possible by an entirely new concept in bonding material, specially
designed equipment developed exclusively by Mica Insulator Company. This
new bond and unique bonding method give you unequalled performance that's
*Trade -mark
consistent and dependable from sheet to sheet, lot to lot.
You get all these advantages:
A STRONGER BOND WHICH

IMPROVES WITH AGE AND HEAT
BETTER HEAT RESISTANCE
BETTER REACTION TO HOT SOLDER
BOND ELECTRICALLY EQUAL
TO LAMINATE
IMPROVED ARC RESISTANCE
SUPERIOR PUNCHABILITY

UNIFORMITY

and CuCLAD LAMICOID

is

competitively

priced!

available NOI'V,
in several grades. Tell us your requirements or problems-or ask to have a
Mico Sales Engineer call.
CUCLAD LAMIcoID is

MICA

,44/

LOOK AT THESE TYPICAL PRODUCTION RUN
VALUES ON 6028 XXXP CuCLAD LAMICOID:

BOND STRENGTH-Guaranteed min: 6 lb.; avg.
9 lbs. (90° peel at 2 lbs/min.)
SOLDER TEST-Guaranteed no blisters @ 230240° C. for 10 seconds, 1" square floated on

molten solder
HEAT RESISTANCE-Guaranteed no change at
150° C. for t/º hour in air-circulated oven, air
flow parallel to specimen
PUNCHABILITY-Excellent
SURFACE RESISTIVITY, megohms
C-96/35/90
7.3 x 10'
VOLUME RESISTIVITY, megohm cm.
3.7 x 10
C-96/35/90
WATER ABSORPTION

1/16" th., E-1/105
copper on
1/16" th., E-1/105
copper removed

+

D-24/23

+

D-24/23

0.1%
0.7%

COMPANY

Schenectady 1, New York
Offices in Principal Cities

In Canada-Micanite Canada, Ltd., Granby, Quebec
LAMICVIU

ELECTRON ICS

--

aD

(laminated Plastic)

October, 1954

MICANIiE®(Boit-up Mica)

EMPIRE ® (Coated Fabrics and Papers).
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FABRICATED MICA

ISOMICA1
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What are YOUR paper tube
requirements?
Special size
or shape

Critical
tolerances

(continued)

merry-go-round or in -line production setups, and can also be operated as a stationary unit to minimize vibration during the metallizing cycle.
Chief design feature of the new
metallizer is completely automatic
control over all stages of the metallizing cycle. Closing and opening

High

dielectric
strength
High
tensile
strength

Dimensional

stability
Low unit cost

Prompt delivery
in any quantity

I

JIECISIOII

can

meet your exact specifications
You can order from Precision in an infinite variety of sizes, shapes,
I.D.'s or O. D.'s and be sure of the finest quality and construction,
plus uniformity throughout. You can specify kraft, fish paper, acetate, combinations, phenol impregnation, etc., whichever material is
best suited to your particular application.

Precision's modern high production facilities and rigid manufacturing control bring you all these advantages at lowest possible cost!
Request samples and Arbor List of over 2000 sizes.

PRECISION BOBBINS CUT COIL COSTS

1.b

Eliminate rejects, waste, loss of time. Order
in any size or shape, plain or fitted with leads,
slots or holes. Flanges cut to your specification. Ask for samples and bulletin.

Sales Representatives in:
New England:
Framingham, Massachusetts, Framingham 7091
Metropolitan New York, New Jersey:
Jersey City, New Jersey, Journal Square 4-3574
Upstate New York:
Syracuse, New York, Syracuse 76-8056
Northern Ohio, Western Pennsylvania:
Cleveland, Ohio, Atlantic 1.1060
Indiana, Southern Ohio:
Logansport, Indiana, Logansport 2555

Missouri, Southern Illinois, Iowa:
St. Louis, Missouri, Sterling 2318

Maryland:
Baltimore, Maryland, Plaza 2-3211
Philadelphia, Camden:
Philadelphia, Pa., Chestnut Hill 8-0282

California:
Pasadena, California, Sycamore 8.3919

Canada:
Montreal, Quebec, Canada, Walnut 2715

PRECISION PAPER TUBE CO.
2041

W.

CHARLESTON

CHICAGO 47, ILL.

ST.

Plant No. 2: 79 Chapel St., Hartford, Conn.
288

Want more information?

Use post card on

last page.

www.americanradiohistory.com

Loading bent aluminum strips on tungsten filament

of the valves, starting and stopping
of the two vacuum pumps, and
switching on and off of the vaporizing current are controlled by a

standard sequence -type electrical
timer, settings of which are adjustable to 10-second intervals over a
10 -minute cycle.

Once the settings have been determined on the basis of preliminary tests, they need not be changed.
One operator can easily supervise
the operation of as many as 10
units in addition to loading and unloading tubes.
The production pattern reduces
to this simple sequence :
1. The uncoated tube is lowered,
neck down, into the vacuum -metallizing unit by an automatic lowering device. The operator then
pushes one button to start the
timer.
2. The rough pumping stage of
October,

1954-

ELECTRONICS

t
Plus or Minus errors are expensive when
valuable aircraft equipment is being started,
serviced, or tested. Consolidated load
banks provide a wide range of protection
for electrical systems and components.
Foolproof and portable, Consolidated load
banks assure stable DC, and/or AC,
testing for shop, field, and line. They are

compact, self-contained, self -cooled, and
available in many types and capacities.

Consolidated research and development
engineers can assist in solving testing
problems in many fields and are available for consultation without obligation.

LB

1000 Load Bank check-

ing a Consolidated MA-I
aircraft starting and servicing unit. The MA-1 supplies
30 KVA, 400 cycle AC, and
1200 amperes, 28 volt DC.

ANPM/1/41

CONS

LI DATE D
d¡esel eleciric

CORPORATION

AIRCRAFT EQUIPMENT DIVISION
STAMFORD CONNECTICUT
OFFICES IN

DAYTON, OHIO

ELECTRON ICS

-

-

B-4 TALBOTT

October, 1954

BUILDING

SANTA ANA, CALIFORNIA

-

SPURGEON BUILDING

Want more information? Use post card on last page.
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WASHINGTON, D. C.

- CAFRITZ

BUILDING
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WIDE -BAND
ELECTRONIC
SWITCH
DC to 15 MC

Dual Trace

Oscilloscope Presentations

PRODUCTION TECHNIQUES

(continued)

the cycle automatically begins. A
vacuum valve opens between the
evacuation chamber of the unit
(into which the tube neck has been
inserted) and the 10-cfm rotary
mechanical vacuum pump which is
running continuously. The pressure in the tube is reduced to about
200 microns in approximately 2

minutes.
3. At this pre-set time, the 4 inch water-cooled oil -diffusion vacuum pump is cut in automatically
and reduces the pressure within the
tube to the desired pressure for
vaporizing the aluminum to be deposited. This pressure is easily
reached within 4 or 5 minutes.
4. At the appropriate pre-set
time, the timer trips a switch which
sends a 25 -ampere pulse through
a stranded tungsten filament. This
filament spans the gap between two
electrodes which extend up through

Model ES -180

Overshoot,
Rise-Time Duration
Measurements

Accurate Shape, Time,
Amplitude Comparisons

Simultaneous Display
of Related Waveforms
Simultaneous Display
of Non-Sync. Signals

Signals displayed on alternate sweeps, switched at
sweep -end, rate to 100 kc

Placing picture tube in counterweighted
yoke of automatic lowering device that
lowers tube accurately into position,
neck first

Amplifier rise -time .023 microseconds, megohm input,
93 ohms load impedance

Unity -gain, feedback, regulated power supplies for

linearity and stability
Index trace calibrated in volts and % amplitude eliminates parallax errors
Time -signal input allows accurate and rapid measure-

ment of pulse parameters

TELETRONICS LABORATORY, INC.

54 Kinkel St., Westbury, L. 1.a N. Y.
Visit
290

us

at the NEC Show-Booth-119, Chicago
Wont more information? Use post card

on last page.
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Pushing start button initiates complete
sequence of metallizing

October, 1954

-

ELECTRONICS

Vac* to eacet Sftec«íet .Seed
SUBMINIATURE SIZES OVER THE COMPLETE
CAPACITY AND VOLTAGE RANGE. Typical is the
.173' dia. x 1/2" long (.001 mfd, 600 VDC). We can put
these subminiature capacitors into any case style or type
of mounting and still provide the same extremely small
space factor-approximately of paper capacitors.
Y2

HERMETICALLY SEALED-METAL ENCLOSED. These
MIFILM Capacitors are uneffected by extreme climatic changes.
tes s'

:i`i

MYLAR DIELECTRIC-retains extreme high insulation resistance over complete temperature range of - 65' C to 150' C.
Special sizes can be made to withstand even higher temperatures.
*DuPont trademark for polyester film.

-":effL

MIRACLE X IMPREGNATED-completely impregnated in
this high temperature impregnant to prevent troublesome
voids.

SPECIAL TOLERANCES as low as

1%.

1,`'s

These same MYLAR DIELECTRIC CAPACITORS are also
available in commercial type construction-Types 620 and 621.
Specify type when ordering.

Types

z: ,1

612

and E13

EXTENDED FOIL
CONSTRUCTION
612 One End Grounded
613 Both Ends Insulated

Write for complete catalog covering all types of Good -All
long -life capacitors. We invite sample orders for your
evaluation. Our engineers are always ready to work with
you on any capacitor problem.

Types

614

and

615

TAB CONSTRUCTION
614 One End Grounded
615 Both Ends Insulated

So Superior... They are being used extensively by leading
Electronic, TV, and Radio Manufacturers throughout America.

GOOD -ALL ELECTRIC MFG. CO. Good -All Bldg.,
114 W. FIRST Si., OGALLALA,

ELECTRON ICS

-

October, 1954
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NEW 8
TUBE ACCESSORIES

and

ELECTRONIC HARDWARE
"Ventilator" shields not only improve "hot"

PRODUCTION TECHNIQUES

(continued)

the neck of the tube. The filament

carries several short bent strips of
aluminum ribbon which supply the
metal source for the coating to be
deposited. Heated by this current, the filament melts the ribbon.
At the low pressure now in the
chamber, the molten aluminum
vaporizes and takes flight in molecular form, depositing as a thin
coating over all of the inner surface
of the tube. Location of the metal
source within the tube has been

tube performance by dissipating heat but are
the most economical shields in Methode's extensive line. Easily handled and compression
fitted to ground terminals on Methode laminated or printed circuit sockets, shields are
available in lengths of 1-11/16" or 2-1/16"
with one standard diameter which fits either
seven or nine pin tubes. Available with tin or
black oxide finish.

Molded phenolic plugs, with seven pins, 45apart on .375" centers, mate with economical standard miniature sockets. Designed to
save space and competitive in price with bulky
wafer pin plates, these units are ideal for base
assemblies on plug-in components or quick disconnect harness assemblies. Plugs are available with or without vinyl caps or mounting
saddles. General purpose or mica phenolic
nsulators with cadmium plated brass pins are
standard.

For high voltage tubes these corona caps and

socket combinations for both octal and noval
sizes feature generously rolled outer surfaces.
Assemblies are designed for screw mounting
to condenser studs or stand offs and are available with general purpose black or low loss
mica phenolic insulators. Noval caps available
with 1-5/16" or 1-1/2" major rim diameter.
Octal units have insulating fibre liners.

"Wire Wrap" sockets have terminals adapted
for high speed solderless attachment of leads
at considerable savings in assembly and inspection time. Miniature seven and nine pin
units available in both laminated and molded
types.

2021 West Churchill Street

Chicago 47, Illinois

Geared to produce Plastic: and Metal Electronic Components
292

Wont more information?

Use post card on

last page.

www.americanradiohistory.com

Interior of metallizer. Operator is changing timer setting that controls duration
of

flashing current

carefully determined to provide
uniform coverage by the metal
film. The duration of the flash is
controlled by a separate micrometer adjustment on the timer, calibrated in seconds, and lasts as long
as desired to give the required
thickness of coating. The power
supply for the filament is a standard stepdown transformer and
rheostat, which converts the normal
115 -volt a -c supply to a low voltage,
adjustable from 0 to 17 volts.
5. After flashing the filaments,
the electrical timer closes all the
vacuum valves and breaks the vacuum in the chamber and tube,
which thus releases the tube. The
automatic lowering device then
October, 1954

-

ELECTRONICS

This

BALANCED INSULATION

Gives you

WINDINGS for MOTORS
owest Overa

_.

LOW IN
EXTRA.CTABLES

-besi for

use

with
FREON 12

ABRASION
-takes poi nding
pressure
winding abuse

RESISTS
BEST

IN

SERVICE

-resists softening
ur der heat

NINDABILITY

-smaller

MVA r
by

coil

ÑÄÓÑET WIRE

Belden

WIREMAKER FOR INDUSTRY
ELECTRON ICS

-

October, 1954
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PRODUCTION TECHNIQUES

INSULATION
FOR

WATER-COOLED

For carrying cooling
water which must undergo a change in potential, use of Lapp

SYSTEMS

porcelain eliminates
troubles arising from
water contamination and conductivity, sludging and
electrolytic attack of fittings. Permanent cleanness
and high resistance of cooling water are assured-for
positive cooling and long tube life.

lifts the tube completely clear of
the filament and thus indicates to
the operator that the tube is ready
for replacement. Another uncoated
tube is then lowered into place, and
the cycle repeats. Average length
of one cycle is about 8 minutes-or
better than 7 tubes per hour.
The mouth of the vacuum chamber is flared to facilitate admission
of the neck of the tube as it is positioned by the tube -lowering device.
A pressure-tight seal is made by a
flexible rubber ring gasket around
the rim of the chamber on which
the tube seats.
A perforated scrap -collector cup
within the vacuum chamber encloses the neck of the tube and
traps any pieces of broken filament,
aluminum ribbon or fragments of
glass that might otherwise be carried over into the vacuum pumps
and possibly cause damage to them.
The vacuum chamber, about 94 in.
deep and 12 in. in diameter, houses
the poppet -type solenoid -operated
vacuum valve of the diffusion pump.

Air Control Improves
Quality of Relays
LAPP PORCELAIN PIPE
Inside diameters 3/4" to 3", in straight pipe, 90° and
180° elbows, fittings. Swivel -type connections.
Standoff insulators attach directly to fitting bolts.

LAPP PORCELAIN
WATER COILS
Twin -hole and single -hole models in sizes to provide flow of
cooling water from 2 to 90 gallons per min. Cast aluminum
mounting bases; lead pipe or

AIR
CIRCULATION,
temperature,
humidity and cleanliness are automatically controlled at exact points
essential to precision manufacturing of relays in the new Chicago
plant of C. P. Clare & Co. The entire plant design is aimed at
eliminating the hazards of dust and
dirt as the major cause of electrical relay failures both in production and in the field.

Washable

ceramic

tile

walls,

flexible metal hose for attachment.

WRITE for Bulletin 301, with
complete description and specification data. Lapp Insulator Co.,
Inc., Radio Specialties Division,
230 Sumner St., Le Roy, N. Y.

Production floor of new relay plant,
showing method of installing fluorescent lighting on low ceiling to get
shadowproof illumination
294
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W sctcostso down-

aaltib

!!jihwthTung-Sol
'series stñng"TV tubes
2AF4

3BE6

5AQ5

6AU7

12B4A

(Prototype-6AF4)

(Prototype -68E6)
Heater Current 0.6
Heater Volts 3.15

(Prototype -6A05)
Heater Current 0.6
Heater Vohs 4.7

(Prototype -12AÚ7)
Heater Current 0.6 A
Heater Volts 3.15*

(Prototype -1204)
Heater Current 0.6
Heater Volts 6.3*

Heater Current 0.6
Heater Volts 2.35

A

A

A

3AL5

3CB6

5BK7A

6AX7

12BH7

(Prototype -6A15)
Heater Current 0.6
Heater Volts 3.15

(Prototype -6C06)

(Prototype -6887A)
Heater Current 0.6 A
Heater Volts 4.7

(Prototype-12AX1)

(Prototype-12BH7)

A

Heater Current 0.6
Heater Volts 3.15

A

Heater Current 0.6
Heater Volts 3.15*

A

Heater Current 0.6
Heater Volts 6.3*

12L6GT
(Prototype-2516GT)
A

Heater Current Q.6
Heater Volts 12.6

A

12W6GT
(Prototype-6W6GT)
A

Heater Current 0.6
Heater Volts 12.6

A

3AU6

4BQ7A

5T8

6S4A

12BQ6GA

(Prototype-6AU6)

(Prototype -6807A)
Heater Current 0.6 A
Heater Volts 4.2

(Prototype -6T8)
Heater Current 0.6
Heater Volts 4.7

(Prototype -654)
Heater Current 0.6
Heater Volts 6.3

(Prototype-6006GA)

(Prototype-6AU4GT)

Heater Current 0.6
Heater Volts 12.6

Heater Current 0.6
Heater Volts 18.9

3AV6

4BZ7

5U8

6SN7GTB

12BQ6GT

(Prototype -6ÁV6)
Heater Current 0.6
Heater Volts 3.15

(Prototype -6817)
Heater Current 0.6
Heater Volts 4.2

(Prototype -6U8)
Heater Current 0.6
Heater Volts 4.7

(Prototype-6507GTA)

(Prototype-68Q6GT)

(Prototype-25CD6G)

Heater Current 0.6
Heater Volts 6.3

Heater Current 0.6
Heater Volts 12.6

Heater Current 0.6
Heater Volts 25

Heater Current 0.6
Heater Volts 3.15

A

A

A

A

A

A

A

3BC5

5AN8

5V6GT

12AX4GTA

(Prototype -68C5)
Heater Current 0.6
Heater Volts 3.15

(Prototype-6AN8)

(Prototype-6V6GT)

(Prototype-12AX4GT)

A

Heater Current 0.6
Heater Volts 4.7

A

Thermal characteristics of all the heaters ore controlled so that heater voltage surges during -the
warm-up cycle are minimized, provided that these
tubes are used with other types similarly controlled.

Heater Current 0.6
Heater Volts 4.7

A

no sacrifice in reception quality, are available
to TV set manufacturers who engineer their
sets around this new line of Tung-Sol Receiving

A

Heater Current 0.6
Heater Volts 12.6

A

A

25CD6GA
A

12BY7A

Heater ratings are based on 600 milliamperes of
current with heater voltage adjusted for same power
as in the prototype. All other characteristics and
ratings identical to those of the prototype.

All the economies of series string design, with

19AU4

(Prototype -1213Y7)
Heater Current 0.6 A
Heater Volts 6.3*

A

*Using heaters

connected
parallel

in

Use of these tubes provides completely satisfactory
receiver characteristics during warm-up.

(Other types are in development)

outstanding uniformity in tube production,
make these new types your best assurance of
utmost economy in series string TV set manu facture. For more information, write to Corn mercial Engineering Department, Tung -Sol
Electric Inc., Newark 4, New Jersey.

Tubes.
The competitive position you achieve through
Sales Offices: Atlanta, Chicago, Columbus. Culver City (Los
savings in transformer and circuitry costs will
Angeles), Dallas, Denver, Detroit, Newark, Philadelphia,
bythe longlife and high
be strengthened
g per$
Seattle.
-,.
,
formance of these Tung-Sol Tubes.
Tung -Sol makes All -Glass Sealed Beam Lamps,
Miniature Lamps, Signal Flashers, Picture Tubes,
S7
The statistical quality control methRadio, TV and Special Purpose Electron Tubes
isI,, ,è
ods by which Tung -Sol maintains
and Semiconductor Products.

TUNG.SOL!dw.a
ELECTRON ICS

- October,

1954

TVlubes,WaI Lame
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PRODUCTION TECHNIQUES

(continued)

acoustical steel ceilings and asphalt
tile floors enclose the windowless
production area to assure maximum
cleanliness with minimum maintenance. All dirt, odors and heat
created by manufacturing processes
are drawn off at the source through
under -floor air exhausts. Air is
electrostatically cleaned with a bank
of self-cleaning electronic precipitators and then heated or cooled,
humidified or dehumidified before
it is circulated through the plant.
To increase the supply of fresh air

gr etic heads...

ata channels
on a 1 -inch tape!
Sheet metal hood mounted on vertical
pipe draws soldering fumes off through
underfloor ducts to maintain cleanliness

during relay manufacture

The Vic -Dar, produced by Victor

Adding Machine Company,
Chicago, Illinois, provides a new
and faster method of data accumulation and storage with magnetic
recording. For the first time, up to
25 channels of information can be
stored on a tape only 1 inch wide.

'Vic-Dar System comprises a portable
recording unit and a digital readout
translator. The system can be used to
accumulate and reduce data on speed,

pressure, motion, temperature, etc.

This is accomplished by using
two Brush magnetic heads, one a 13 -channel and the other a
12 -channel model. These heads are positioned so that the channels
interlace. The required high dimensional accuracy is achieved by
Brush's advanced production techniques and workmanship. The
precision gap alignment of the Brush heads also permits recording tapes on one unit and playing them back on another, with
all signals in perfect relationship.
Can precision Brush heads help you open new frontiers in
magnetic recording? For bulletin describing our complete line,
write Brush Electronics Company, Dept. K-10A, 3405 Perkins
Avenue, Cleveland 14, Ohio.

to working areas, about six times
the usual number of directional
grilles are mounted in the plant
ceiling. This is comparatively low,
being but 91 feet from the floor.
Since all supplies of power and
air for benches and machines are
carried through an elaborate system
of ducts and outlets in thè floor,
there is nothing suspended from
the ceiling to catch and hold dust.
The lighting system selected for
hand assembly of the many small

parts going into precision relays
consists of slim -line fluorescent
tubes in continuous rows on four foot centers. This provides 75 footcandles at workbench level.

Power Transformer Tester
test panel in the incoming inspection department of
Motorola's Chicago plant permits
checking any of about 200 different
types of power transformers for
adherence to specifications. Eight
A UNIVERSAL

BRUSH ELECTRONICS

COMPANY
formerly

INDUSTRIAL AND RESEARCH INSTRUMENTS

The Brush Development Co.
Brush Electronics Company
is an operating unit of

PIEZO-ELECTRIC MATERIALS
ACOUSTIC DEVICES
MAGNETIC RECORDING EQUIPMENT
ULTRASONIC EQUIPMENT
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New CLARE Type LG Relay increases

life expectancy of electromechanical

,

latching relays to
millions of operations
y

TYPICAL CIRCUIT FUNCTIONS

Specifications

1

Hold contacts operated any length of time
without consuming power.

2

Operate contacts over one lead;
release them over another.

3

Act as overload relay-electrically reset

4

MECHANICAL:
COILS:

from remote point when tripped.
Act as interlocking relay pair on either
a-c or d-c-or on combination of both.

-c, single -wound, up to 25,000
ohms; double-wound-(concentric
only) to 5000 ohms each winding.
D

MAGNETIC CIRCUIT:
Armature and heel piece of low -loss
iron provide efficiency comparable
to that of Type G or Type GAC relay.
Cores of a -c coils are of laminated
silicon steel. Copper shading rings
fitted to pole faces to prevent arma
ture chatter.

Type LG Electromechanical Latching Relays
were designed to meet the punishing service requirements of an internationally known business machine
manufacturer. Where other such relays measured
their life cycles in thousands, Type LG a -c relays are
still operating satisfactorily at well over 15,000,000
CLARE

operations.
The assembly shown consists of two CLARE Type GAC a -c
relays with interlocking armatures. They are aligned one above
the other on a common mounting bracket to save chassis space.
The assembly may also consist of two Type G d -c relays, or
one a -c and one d -c relay.
Relay operation is as follows:
When either relay is energized while the other, deenergized,
is latched up, it will unlatch the other relay, allowing
it to restore, and will latch itself up.
When either relay is energized while the other is already
2 energized, it will operate its own contacts without latching
up, and without affecting the other relay. It will release as
soon as its coil circuit is opened. The two relays, however,
can be interlocked electrically so that both coils cannot be
energized at once.
When either relay is deenergized while the other relay is
energized, the other relay will become latched up.
For full information on this new relay or for consultation
on any relay problem, we invite you to contact your nearest
CLARE sales engineer or write to C. P. Clare & Co., 3101 West
Pratt Blvd., Chicago 45, Illinois. In Canada: Canadian Line
Materials Ltd., Toronto 13, Ontario. Cable Address: CLARELAY.

1 relay

Write for Bulletin 118

C RG L

74

FIRST IN THE INDUSTRIAL FIELD

www.americanradiohistory.com

ARMATURES:
Single -arm. A -c relays have precision -reamed, heavyduty armature
bearings and stainless steel bearing
pins.

RESIDUALS:
Fixed (plate) or adjustable (lock
screw) on d -c relays.

ARMATURE LATCH:

Arm projects downward from armature of upper relay and engages
latch projecting outward from armature of lower relay. Stop on lower
latch prevents overthrow. Retractile
spring helps restore upper armature
when latch is disengaged. Latching
members specially treated by most
modern metallurgical methods for
maximum wear resistance.

CONTACTS:
Forms A to E available.
of 6 springs per relay.

WEIGHT:
Net (approx.)

1

Maximum

lb. Shipping

-2

lbs.

ELECTRICAL:
COIL VOLTAGE:
(Maximum) a -c, 220 volts, 20 to
120 cycles; d -c, 220 volts,
COIL RESISTANCE:
A -c, wound to number of turns specified, plus or minus 5%; d -c, resistance as specified, plus or minus 5%

COIL DISSIPATION:
(Maximum) For continuous duty:
a -c,

10

va;

d -c, 6

watts.

AMPERE TURNS REQUIRED:
(d -c relay) with two Form C contacts,
500.

HIPOT TEST:
Standard, 1000 volts rms.

continued)

PRODUCTION TECHNIQUES

Universal power transformer tester

Subject: solder
As far as cost is concerned, solder is a relatively

small item in any manufacturing operation.

ammeters and eight 100 -watt rheostats permit individual loading of
secondary windings. Other meters
measure primary voltages secondary voltages and breakdown voltages.
High binding posts are arranged
in a semi -circle around the metal
grounding plate on which the transformer under test is placed. Transformer leads are connected to the
correct posts according to previously prepared tables, for making
a test.

But solder does a big job. You should have

the best solder you can buy

For printed circuits

-

... Federated

solder.

Federated CASTOMATIC

bar solder, the machine -cast solder
with no dross, with uniform composition

Calibrating Meters
and costly high -precision
meters are protected during production -line calibration by placing
them horizontally on a shelf over
the workbench and mounting a
DELICATE

throughout each bar.

For joining work

-

Federated Rosin Core

(RTS 200) wire solder in all
commercial gauges and compositions.
Photo courtesy Photocircuits Corp., Glen Ceva, N.S.

Federated Metals Division
AMERICAN SMELTING AND REFINING COMPANY
120 BROADWAY, NEW YORK 5, N. Y.
In Canada: Federated Metals Canada, Ltd., Toronto and Montreal

Aluminum, Magnesium, Babbitts, Brass, Bronze, Anodes, Zirc
Die Casting Metals, Lead and Lead Products, Solders, Type LiEials

298
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Method of mounting standard meter
with mirror on shelf obove production
bench
October,

19`4-

ELECTRONICS

time interval
made to order?

just set

LFE's delayed trigger generator MODEL 9
to the time interval you
need from 1/2 microsecond

CHECK

THESE

FEATURES:

to 0.1 second and:
1/2

Measure Pulse Width, FreDelay
.
quency, Period
Sweeps, Calibrate Sweeps ..
Introduce Variable Time Delay
Use
in Control Sequences
for any Job Requiring Calibrated, Variable Time Intervals or Time Comparison .. .
.

1% Absolute Accuracy

.

.

0.3% Differential Accuracy (short term)

...

incuiries
Andrew

75
ELECTRONICS

-

October, 1954

on
S.

PITTS

to 100,000 Microsecond Range

Internal Triggers Available
Positive and Negative Trigger Outputs
117 Volts, 50-60 CPS

export sales should be addressed

to

Szucs, inc., 50 B: oed St., New York 4, N. Y.

ST

BOSTON

1

4

Wont mcre information, Use post cord on lost Doge.
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Whatever the need in test equipment.. whether it be for color
TV or industrial applications .. .
MILO can provide RCA test instruments from stock to satisfy
any requirement.
delivWhatever the quantity
ery . . . or technical problem
you in the
mento of electronic equipment,
is well qualified to offer
DISTRIBUTORS:: MILO
the solution by supplying from.
trument, comery est
stock,
be smanufactured.
pnent v and
Write, wire, telephone, or teletype
MILO for electronic equipment,
for efficiency, for immediate
action.

...

/MIMI confrrocure-

INDUSTRIAL

mirror at an angle of 45 degrees
above each meter so that a seated
operator can read directly at eye
level. A sponge rubber pad under
each meter provides added protection against vibration and shock.
This setup is used by the Bayamon,
Puerto Rico plant of Triplett Electric Co. of P. R. Inc.

4C1

mg 'Marie
mint
roam.
tr in ure

(continued)

tt

am

...

a.BIZEMIZZ

Meter calibration position

The calibrating procedure involves placing each meter movement
in turn in a test fixture located between two large demagnetizing
coils, and varying coil current appropriately to adjust the permanent
magnet in the movement until the
reading of the meter under test
corresponds with that of the standard at preselected points in the

operating range.

Selecting Coil Forms
for Threaded Cores

WIDEBAND OSCILLOSCOPE
DOT -BAR GENERATOR

Also available from stock: video
multimarker, TV sweep generator, crystal -calibrated marker
generator, junior -senior- master
voltohmysts, UHF sweep generator, 5"-7" oscilloscopes, TV
isotap, all-purpose probes, panel
instruments
.

COLOR -BAR GENERA TOR

Write on company letterhead for
MILO's brochure concerning Test
it's
Equipment for Color TV
FREE, interesting, and informative.

...

&

[[[C1O0NICS COOP.

200 Greenwich Street, New York 1
BEekman 3-2980

300

Teletype:

NY

1-1839

Want more information?

Co.

THE THREE basic types of threaded
coil forms used with shallow -thread
or V -type iron cores are shown in
Fig. 1. In general, these coil forms
should be custom-made to fit the

.

MIO 00010

BY HUGH T. BLAIR
President, Resinite Corp.
Division of Precision Paper Tube
Chicago, Illinois

Cable Address: MILOLECTRO-N. Y.

Use post card on

last page.
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particular iron core application.
This is necessary to insure perfectly round windings and uniformity of windings to the iron
core, as well as accurate alignment
of the core itself.
The triangular or cloverleaf form
is illustrated in Fig. 2 before and
after forming. Dimensions are for
a standard i-28 screw having a
October,

1954-

ELECTRONICS

RCA OSCILLOSCOPES
DESIGN

for

PRODUCTION

MAINTENANCE
Engineered, manufactured,
and factory -tested to insure
dependable, trouble -free
performance at low cost.

New

RA

5"

WO -78A

RCA WO -56A

OSCILLOSCOPE

FEATUFING DUAL BANDWIDTH
VERTICAL RESPONSE: Wide -bond, t1ot
within -1 db from 3 cps to 4.5 Mc;

sensitivity, 0.1 v p-p/in. Average rise
time 0.1 µsec. with overshoot Les; than
5%. Frequency -compensated, votcgecalibrated attenuator. Narrow -band,
flat within -3 db from 3 cps to 500 Kc;

sensiivity,

0.01 v

p-p/in.

HORIZONTAL RESPONSE: flat within -6
db, from 3 cps to Mc; sensitivity, 0.2
1

v

p-p/in.

DEFLECTION over entire
rated frequency ranges.
PUSH-BUTTON voltage calibration.

FULL -SCREEN

HIGH I%IPUT IMPEDANCE, 10 megohnss

input resistance; 14 ,;µf input capacitance, with low -capacitance probe.*
HORIZONTAL SAW-TOOTH SWEEP, 10
cps

to `:00 Kc.

PHASE CONTROL

for phasing

Ilea -

cling.
FLAT -FACED POST -DEFLECTION TYRE
TUBE enclosed in mu -metal shield. Operates at post-ultor voltage of 3000 v.
for very sharp trace. RCA-5AEP1 (me-

dium persist.) supplied. User may install SABP7 (long persist.), or 5AB?11
(short persist.).
COMMERCIAL

CAMERA ADAPTORS

cathode -ray -tube bezel.

LOW-COST

0.03 v

p-p/in. Horizontal sensitivity,

SYNC:

Internal "-a-" and

'

and line.

-

for phasing sync and

-

Suggested User Price $149.50

sweep voltages.
$:74.50

RCA WG -291

DEMODULATOR PROBE
"Slip-on" probe for use with these RCA
'scopes. Input frequency 0.5-250 Mc. Input
capacitance 2.25 u:n f. For modulation frequencies, 30-5000 cps. Max. input voltage
20 v rms. Max. dc rating, 250 v.
Suggested User 'rice $7.95

'Furnished with instrument.

it
For design, production, and
See

your

RCA

TEST EQUIPMENT

October, 1954

"+"

,external,

maintenance-specify
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an RCA oscilloscope.

3istributor for complete details.

RADIO CORPORATION

-

tance, with low -capacitance probe. *
HORIZONTAL SAW -TOOTH SWEEP:
15 cps to 30 Kc.
and
,
exSYNC: Internal
ternal, and line.
PHASE CONTROL: for phasing sync and
sweep voltages.

probe.'

HORIZONTAL SAW -TOOTH SWEEP, 3
cps 'o 30 Kc, with preset TV "V' and

Suggested User Price $425.00

ELECTRONICS

BUILT-IN VOLTAGE CALIBRATION
HIGH INPUT IMPEDANCE, 10 megohms,
input resistance; 9.5 µcif input capaci-

BUILT-IN VOLTAGE CALIBRATION
HIGH INPUT IMPEDANCE, 10 megohms
input resistance; 9.5 µof input capaci-

"H" positions.

OSCILLOSCOPE

p-puin. Average rise time approximately 0.5 usec. Direct -coupled vertical amplifier. Frequency -compensated,
vol -age -calibrated attenuator.
HOg1Z. RESPONSE: Flat within -6 db
to 300 Kc; sensitivity, 1.7v p-p/in.

0.06 v p-p/in. Rise time approx. 0.45
µsec. with overshoot less than 2%.
Frequency -compensated attenuators.

tance, with low -capacitance

5"

VERTICAL RESPONSE: Flat within -3 db
from 0 to 500 Kc; sensitivity, 0.07 v

FREQUENCY RESPONSE, V and H Flat
within -2 db from 0 to 500 Kc, within
-6 db to 1.0 Mc. Vertical sensitivity

Suggested User Price

provides automatitc

RCA WO -88A GENERAL-PURPOSE

OSCILLOSCOPE,

PUSH-PULL AMPLIFIERS

PHA3E CONTROL

synx and

sweep voltages.
SYNC LIMITER

7"

WIT -1 IDENTICAL VERTICAL AND
HORIZONTAL DIRECT -COUPLED

ofHARRISON,
AMERICA
N.J.

last page.
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AUTHORIZED
DISTRIBUTOR

(-DDIDDDDDDD
EMBOSSED

presents

M)))))
SHALLOW THREAD

3 RCA OSCILLOSCOPES
THREADED

Designed, built, and factory tested to insure dependable trouble-free
performance under the most critical testing conditions. These scopes
are especially suited for industrial applications, including: research,

V -TYPE

THREAD

ellaaannanaaoaaa

development, production, maintenance, and general servicing.
TRIANGULAR

COIL FORMS

5 -inch 'SCOPE

FIG. 1-Types of internally threaded
coil forms and mating threaded iron

Model WO -78A

Wide Band: Frequency

CORES

cores

response is flat from 3

db ... with direct sensitivity of 0.1 volt peak -to -peak per inch (0.035
volts rms per inch).
cycles to 4.5 mc, within

1

Narrow Band:

Frequency response is flat from
cycles to 500 kc, within 3 db ... with direct sensitivity of 0.01 volt peak -to -peak per inch (0.0035
volts rms per inch).
3

Full screen deflection is obtained over the entire
rated frequency ranges of the vertical and hori-

Net price, complete with
matched probes and cables
including the WG -293 Low
Capacitance Probe

zontal amplifiers.

4

ffi

%O4

;

4..,.,.

$42500

Model WO -88A

An efficient and reliable scope combining essential
features with low price. Has built-in voltage calibrating facilities which permit simultaneous wave shape
observation and peak -to -peak voltage measurements.
Has sync -polarity reversal switch, and an input resistance of 10 megohms when used with low capacitance

probe.
Net price complete with matched probes and cables
including the WG -216B
Low Capacitance Probe
S

14950

7 -inch 'SCOPE

2-Typical triangular or cloverleaf

type coil form

...

5 -inch 'SCOPE

rl11`,>1e.

FIG.

Model WO -56A

Identical vertical and horizontal direct-coupled, pushpull amplifiers have frequency-compensated and voltage -calibrated attenuator networks. Horizontal trace
expansion is 3x screen diameter with comparable vertical centering to permit observation of minute trace
details. Frequency response of vertical amplifier is flat
from 0 to 500 kc, within 2 db, and from 0 to 1 mc,
within 6 db.
Net price, complete with matched probes and cables
including the WG -216B
Low Capacitance Probe
$

27450

major diameter of 0.249 inch plus
or minus 0.001 inch. Due to the
shape of this type of form, extreme
care must be taken in production
to avoid its being placed on a mandrel larger than the iron core. This
is important because a slightly
loose coil winding and slightly
undersize core will give practically
no torque. Conversely, a slightly
oversize core and tight winding
will bind, because reduction of
torque depends on returning of
the tube to its original shape or
size, which the tight winding prevents.
A typical embossed form before
and after forming is illustrated
in Fig. 3. With this type, the form
is the correct size before forming,
since there is no decreasing or deforming of the diameter in manufacture. Strain to control torque

0.282

-

0.220 >{

O

U-

0.282

0251

BEFORE FORMING

Write for complete
data and specifications.
N.Y.C.
F.O.B.
Note: All prices without notice
change

HARVEY

-

charges.
Subject to
shipping
estima ted
add
refunded.
be
Please
will

"IIII
IF LENGTH

j

PITCH

DIAMETER

W

RADIO COMPANY, INC.

Excess

103 W. 43rd St., New York 36, N.Y.
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descriptive
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FIG. 3 --Typical embossed form and V
typo core
October,

1954-
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ELECTRONICS

is our mo3t 1mpoCtZnt
.

Business!

[ORA

has delivered annually

many millions of dollars worth of
ELECTRONIC

*

.

and

ELECTRO -MECHANICAL

. in the

MILITARY EQUIPMENT'
designed, developed, manufactured

Including
* AIRBORNE NAVIGATIONAL EQUIPMENT
COMMUNICATION SYSTEMS
RADAR EQUIPMENT
TEST EQUIPMENT
'LORAL
%a

*

;/

. on the

Write for Facilities Brochure E-1054

,.

LORAL
94 y
ELECTRONICS

-

October,

1954

r

r-

'

il

ELECTRONICS CORPORATION.
794 EAST 140th

NEW YORK 54, N. Y.

STREET
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H udson
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DISTRIBUTOR

NOW IN STOCK:

(continued)

does not depend on the return of
the form to its original size when
an iron core running to the high
side of tolerance is used. An iron
core running to the low side has
three-point control and cannot lose
torque or strip.
An iron core running to low
limits is compensated for by the
bosses at 0.220 -inch diameter
riding between threads at one place
and over and between threads at
two other points in any given 360 degree section. An oversized core
is easily adjusted, as the embosses

are merely forced back within
close tolerances, automatically ad -

NEW RCA

WIDE BAND
OSCILLOSCOPE
MODEL WO -78A

for

COLOR TV

are incorpoRCA 5" Scope
this great new
the
of
all
Wide
rate
siontsreceivefor1rsessful
of colorretelev
within
response is flat, sensidirect
Band: The frequency
with
mc,
4.5
to
cps.
-1 db, from 3volt
peak -to -peak per inch.
(.035
tivity of 0.1 inch)
...................... Price
volts rms per
In

FIG.

.25
RCA

p

5"

OSCILLOSCOPE

WO -88A. Built-in RCA quality, at a Low Price! Features:
Voltage measuring facilities; "plus" and "minus" Sync;
High -input resistance; Low -input capacitance... Only $149.50

Model

apreferred
by

professio
RCA

7"

OSCILLOSCOPE

Model WO -56A. For lab, factory, and shop. Identical vertical
and horizontal direct -coupled, push-pull amplifiers have frequency -compensated and voltage -calibrated attenuator networks
Price $274.50

Yes

we have this great new RCA equipment in stock right now. Write us nowbetter yet, phone today-our sales engineers will be glad to arrange a demonstration at
your convenience!

"A COMPLETE Service to Users of Industrial Electronic Parts and Equipment."
HUDSON-Leading Authorized Factory Distributor in the East, maintains huge inventories
of all Standards Brands of Test and Laboratory Electronic Equipment and Components
.. Technically trained Telephone Staff
Outside Staff to visit your plant, expedite
your needs.... Engineering Service for technical consultation.... Competitive Prices.

...

uason

FillAUTHORIZED

RADIO & TELEVISION CORP.
ELECTRONIC & SOUND EQUIPMENT
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GREAT FULLY STOCKED
SALESROOMS TO SERVE YOU!

FACTORY DISTRIBUTORS

3

Adjoining Radio City

Downtown N.Y.C.

In New Jersey

48 W. 48th St.

212 Fulton St.

35 William St.

New York 36, N. Y.
Circle 6-4060
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-Recommended winding arbor

justing torque by insertion. Control
of the land on the thread peak is
not required, since this has no
bearing on the controlled torqueas long as it is controlled within
reason.
With an internally threaded
form, the depth of thread is a maximum of 0.006 inch. Only the outer
0.006 inch of the peak of the iron
core engages the thread of the tube.
The width of the thread in this
type of coil form is necessarily
very narrow. Precaution must be
taken with regard to any increase
in the radius at the peak (caused
by wear of grinding wheels in
thread grinding), since this might
result in binding.
In the case of resin -impregnated
tubes, which like the iron cores are
abrasive, the possibility of undue
wear on grinding and tapping tools
exists. This can be controlled in the
manufacture of the iron cores by
close inspection of peak and by
holding the land to a minimum.
The danger here is in causing a
weak point on the iron core as the
result of two abrasive materials
working against each other. In this
event, before the core is inserted to
the correct position in the coil,
the peak may either be worn to a
point where the iron core will bind
October, 1954

-

ELECTRON ICS

The new Type M Dynograph Recorder is a high speed
direct writing oscillograph providing exceptionally high,
absolutely stable, d-c or a -c amplification. It may be used
with reluctance type pick-ups without auxiliary equipment.
The exceptional stability, sensitivity, and versatility of the
Dynograph allow simultaneous direct recordings of a very
wide variety of transient variables such as temperature,
speed, position, pressure, acceleration, vibration and strain.
The Type M employs individual plug-in amplifiers; and
input panels provide all connections for various types of
signal pick-ups. It is the most advanced equipment for your
direct -writing recording problems.

...OFFNER TYPE

M

DYNOGRAPH

RECORDER

For almost every application of direct writing oscillographs, those who have compared features of competitive

WHY THE DYNOGRAPH?

instruments have chosen the Dynograph-because:
The Dynograph provides thirty The Dynographgivesalarge,easily
times the d -c sensitivity of corn- read record like this:
petitive instruments.* Instead of
a barely readable record like this:

,....\.0*.°

,...

Yet while competitive recorders
drift 1 my per hour* or more

the Dynograph is absolutely non drifting,

Other recorders require additional
amplifiers or preamplifiers for moderate gain d -c; for high gain d -c;
for carrier applications (strain
gauges or reluctance bridges).

With the Dynograph, one ampli fier covers all applications-and
does a better job on each!

11

19

top

COMPARE AND YOU WILL SELECT
THE DYNOGRAPH

Eight page, 2 color bulletin
describes technical details and
application information.
Write for your copy
of Bulletin L-742.

;wirier reiu

Pen friction and low torque gives
hysteresis on many recorders.

There is no measurable hysteresis
on the Dynograph.

Limited pen travel makes recording of large dynamic variations dif-

Over 8 cm of pen excursion is available in the Dynograph.

ficult.

WWII
MIAMI

PAM.
Even at moderate sensitivities,
other assemblies require considerable warmup time for stabilization.

The Dynograph is stable as soon
as it is working.

Go

ED

Based on manufacturer's published claims.

OFFNER ELECTRONICS INC.
5324 N. Kedzie Ave., Chicago 25, U.S.A.

ELECTRON ICS

-

October, 1954
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Announcing...

(continued)

DDDDDDDDDDDDD
CdS-1

FULL THREAD

STANDARD
PIEZO

CdS

ÍI

--SEATING SPACE-----'
CdS-2

Crystal

DDDDC

DDDDD

END THREADS

CdS-3

Photocells
(CADMIUM SULFIDE TYPES)
ACTUAL SIZE

cL,DBlln
ONE END THREADED

FOR IMPORTANT COST SAVINGS
ON PHOTOELECTRIC ASSEMBLIES!

DDDDD
CENTER THREADED

From counters, headlamp dimmers,
burglar alarms, process control and
inspection devices to sensitive photoelectric measuring devices, these new
expensive sensitive relay
Standard Piezo CdS Crystal Photocells
directly.
pave the way to drastic cost and size
reductions-even to the point of makFAST RESPONSE TIME
5
ing photoelectric automation feasible
milliseconds. Better than
for many home and industrial uses
most fast relays.
where equipment costs have been prohibitive in the past.
SENSITIVITY per unit area
Using a special cadmium sulfide
comparable with convensensitive element, these tiny photocells
tional photo -multipliers.
deliver from 1 to 2 milliamperes when
illuminated with 50 to 100 footLINEAR RESPONSE ... TINY
candles and with a bias of approxi2MM2 SENSITIVE ELEMENT
mately 100 volts. Inexpensive sensitive
means greater accuracy for
relays and the smallest batteries or
power supplies can readily be used.
delicate measuring devices.
Standard Piezo CdS Crystal PhotoSMALLER IN SIZE . . . FAR
cells are supplied in two hermetically IN
LOWER
COST.
sealed glass types and
one subminiature type
STANDARD PIEZO COMPANY, Carlisle, Pa.
measuring only 1A" in
diameter by 1/a" long
us te,'-including built-in lens.
ENGINEERING DATA
Still smaller styles with
NO AMPLIFICATION REQUIRED in 4 out of 5 applications. Cell activates in-

-

Write, wire, or 'phone today for
Engineering Bulletin PC -10, giving complete details.

identical characteristics
can be made to order.

STAN DAR D

PIEZO
Leaders in modern crystal development
for over 25 years.

...
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5-Methods of positioning
bossed threads on coil forms
FIG.

em-

under tension of the winding or
become loose because of change in
diameter due to wear at these weak
points.
Specifications for iron cores
should cover exact major diameter with tolerances, threads per
inch, type of thread (full, shallow,
etc) and breaking torque (on hex hole or screwdriver slot) .
Design Details

Figure 3 also illustrates the important factors in fitting a round
into a round. Even a variation of
0.001 inch in core diameter makes
a big difference in fit. The peak is

also important, in that it will wear

rapidly if sharp and thin. A peak
of 0.007 to 0.015 inch is recommended. Increasing the pitch diameter will provide more material in
the core and give more land at the
peak. Always specify the length of
the iron core to be used. This is a
matter of friction; the longer the
core, the greater the resistance.
The correct winding arbor must
be used with any threaded form.
Oversize arbors distort the thread
formation during winding. Undersize arbors may cause collapse of
the coil during the winding operation. A winding arbor should give
October, 1954

-

ELECTRONICS

FEATURE:
complete range from »e" to 3"
High accuracy
Compact size
Ball bearing for rigid, low friction support
Servo mounting AIA proposed std. dim.
Linear or non-linear functions
A

dependable precision and stability built
into TIC potentiometers is inherent in the new
standardized line. In keeping with the trend
to miniaturization of servo drive assemblies,
these compact low torque potentiometers require minimum power from the driving source.
Applications in airborne electronic equipment,
guided missiles and computers as went as broad
industry applications in conjunction with automatic control now enjoy simplified production
through standardized assemblies.
The

Specifications of

ST1

8, for example, offer:

Resistance Range: 100 ohms to 100K.

Independent Linearity:

±0.5%

of

total

resistance,

standard.

±0.2%,
Electrical

320'

Rotation:

special.

_±2°, standard.

Special

angles and closer tolerance available.

Specifications common to the entire line of

Power Rating:

standardized potentiometers:

3

watts

@a

25"

C.

Torque: 0.5 oz. in., standard. Lower torque available.

Boll bearings for rigid, precise shaft support at low friction level.

Ambient temperature range:

-55°C.
Special to

Temperature coefficient
Taps

-f-80ÓC., standard.
-4-140°C. in all sizes.

to

wire: 0.002% per degree

resistance

C.

available.

construction, low noise and long life plus conformity to
stringent military specifications for humidity, salt spray, shock
and vibration are but a few of the features of the new TIC
standardized line.
Rugged

Versatility of unitized construction is available in the type STC18 permitting
variable ganging and individual phasing as required. Modified for plug-in
convenience

-

specify

TYPE RVBC

1

STC18

s/8.

UNITIZED

CONSTRUCTION

Specifications of ST09
TIC offers Type 5T09
ST11
ST15

('/e")
(1")
(11/]")

Electrical

Rotation: 320°

±5°.

Special

angles

and

Resistance Range: 100 ohms to 50K.

ST18 (13/4") Independent Linearity: ±1% of total resistance standST20 12")
ard. ±0.3% special.
5T30 13")
Electrical Rotation:

320°

±5°.

Special

angles and

closer tolerances available.

All in either linear
or non-linear functions

Power Rating: 2 watts @ 25°C.

Torque: 0.5 oz. in., standard. 0.1 oz. in., special.

The TIC policy of setting and

maintaining the highest standards of precision potentiometer
manufacture assures your confidence and satisfaction. Whether for standardized potentiometers
or custom design your inquiry is invited.

T[CHNOOCY INSTRUMENT CORP.
ELECTRONICS

-

October, 1954
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Are your High -Cycle Alternator

requirements special?

Here Are Quick Facts:
AMERICAN ELECTRIC
REVOLVING FIELD ALTERNATORS

-15

CAPACITY RANGE
KVA (in stock). Up to

KVA to 40
75 KVA on

special order.
FAST RECOVERY-Better than .2
seconds.
LOW VOLTAGE OVERSHOOT- Less

than 10%.
TOTAL HARMONIC CONTENT- Under
5% on unbalanced 3 -phase loads.
These characteristics apply to general
uses. Where applications are specific,
even better characteristics can be

Where lowest possible maintenance,
combined with excellent wave
form characteristics are required, it's
hard to match American Electric's
Inductor -Type Alternators. But occasionally special requirements
arise which may be better served by
American Electric's Revolving
Field Alternators.

developed.

EXCITER REGULATING SYSTEM

Employs American Electric's

trouble-free, direct -connected, high cycle Inductor Alternator-which
has no commutator, slip rings,
brushes, springs, etc. Output is rectified and exciter-regulated by either
electronic or magnetic amplifier
means, then returned to the rotating
field of the main alternator.

MANY MODELS

American Electric Revolving
Field Alternators are available in STATIONARY and

PRODUCTION TECHNIQUES

(continued)

a close fit to the major inside diameter of the tube. For embossed
forms, three grooves should be
milled in the winding arbor at 120
degrees to accommodate the bosses,
as in Fig. 4. This offers free support to the coil form, with no distortion of the bosses. The end of
the winding arbor should be tapered

slightly to facilitate placement and
removal of the coil form.
Custom-made core forms can increase the efficiency of iron-core insertion production up to 20 percent,
because broken cores are eliminated, freezing of cores due to cross
threading and improper starts is
averted, and threads are positioned
in accordance with the particular
requirements. This latter point is
illustrated in Fig. 5.

Vibration and Heat Test
for Two -Way Radio
two-way radio communication equipment is put through a
combination of vibration and heat
cycling to bring out defects that
might cause early failure of the
equipment, in the Communications
and Electronics Division plant of
Motorola Inc. in Chicago. Each unit
in turn is placed on a Syntron
vibrator for one-half minute. A
wood rail mounted on the platform
of the vibrator prevents the chassis
from sliding off. After this, the
chassis is lifted onto a conveyor
belt for its trip through an oven
containing 24 250 -watt infrared
heat lamps. For some tests the
lamps are cycled on and off every
20 minutes during a 2 -hour trip
through the oven.
MOBILE

PORTABLE TYPES, open
and totally enclosed models,

for all laboratory, production
and testing applications.

Write for details and quotations outlining requirements.

4811 Telegraph Road,

Also Manufacturers of

Los Angeles 22,

High Frequency
Inductor Alternators,
Miniature Electric Motors,
A.C. Industrial Motors,
Motor Driven Blowers & Fans

California

DIVISION OF AMERICAN ELECTRONICS, INC.
FIELD ENGINEERING REPRESENTATIVES: Silver Spring (Md.) Boston Buffalo New York City Chicago
Dallas Kansas CI
Wright Field Minneapolis Seattle Montreal Toronto
JOE DAVIDSON & ASSOCIATES, Los Angeles
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Vibrator at input of heat -cycling oven
October, 1954

-

ELECTRONICS

1
J.

Precision Deposited
Carbon RESISTORS

...a

Ambient Temperatures
from -70° to +250° C

One Per cent Standard
Allies' Products precision carbon deposit
resistors are replacing wire wound resistors
in many circuits requiring high
precision at low cost.

Allies' Products resistors are the standard of
many computor and missile manufacturers.

12

OB
A

on
04

10

r

rn

10M

I00

0

000

AMBIENT TEMPERATURE IN "

RESISTANCE

Typical temperot ure coefficient characteristics
for Allies' Products carbon deposit resistors.

Typical devoting
e for t/, watt Allies'
Produ is carbon vdeposit resi tors.

and SIZES

VALUES
RESISTOR

WATTS

APT -5

5

20 ohms to 20 meg.

±

1%

APT -2

2

10 ohms to 50 meg.

-±-

1%

APLT-1

1

100 ohms to 50 meg.

OHMS

1%

APT -1

1

1%

APCT-1

1

25 ohms to 10 meg.

APBT.1

1

10 ohms to 50 meg.

±
*'
±
±
-±-

10 ohms to

10 meg.

APST-1/2

/

10 ohms to 10 meg.

APXT-t/2

1/2

5 ohms to 2 meg.

APT -t/4

1/4

APLT-1/2

APYT-t/4

C.

1/2

1/4

5 ohms to 10 meg.

1

ohm to 3 meg.

5 ohms to

1

meg.

1%
1%
1%

±
±

1%

±
±

1%

1%

1%

PRODUCTS CORPORATION
1028 CONNECTICUT AVE. N. W.

WASHINGTON 6,

D. C.

WRITE TODAY FOR CATALOG NO, 537 -AE, GIVING FULL ENGINEERING DATA
ELECTRO

CS

-

October, '954
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OTHER DEPARTMENTS

featured in this issue
Edited by WILLIAM P. O'BRIEN
New Products and 57 Manufacturers' Bulletins Are Reviewed
Control, Testing and Measuring Equipment Described and
Illustrated . . . Recent Tubes and Components Are Covered
65

...

Page
Electrons At Work

196

Production Techniques

252

Plants and People

376

New Books

438

Backtalk

454

SIGNAL GENERATOR
for one color presentation
ELECTRIC Co., Pine Brook,
N. J. Model Uni -Chrome Chromabar
is for single color presentation.
Colors generated are : green, yellow,

'12221

'HUI

11

9,1 WI ,1111111 L,'ll..11:l'11:11111:1111'.IIII.11111111111111i111111111111í'

KAY

in to permit checks on convergence
anal ,linearity of color receivers.
Output at video frequency is variable to 1.4 v peak -to -peak positive
and negative, into a 75 -ohm load.
It includes a crystal controlled color

red, magenta, blue, cyan, white and
black. A switch on the panel selects
any color desired. Black and white
bars are provided simultaneously
with each other and a dot generator
providing small, sharp dots is built

subcarrier and built-in horizontal
sync,generator. Price is $395.

TRANSDUCER
for industrial automation
GENERAL CYBERNETICS ASSOCIATES,
P. O. Box 987, Beverly Hills, Calif.

Model 154 linear motion transducer
is completely free from changes in
scale factor with variations in fre-

excitation voltage and
temperature over wide ranges of
these parameters. It is designed
for application in industrial autoquency,

mation as an electronic gage, moni-

TAPING GUN
with slender curved tip
MINNESOTA MINING AND MFG. Co.,
900 Fauquier St., St. Paul 6, Minn.

Electrical harness wrapping can
be speeded up from 2 to 10 times
using plastic tape dispensed by the
model E-2 taping gun. It is
specifically designed for l -in. -wide
Scotch brand plastic electrical tape
No. 33. Weighing less than 20 oz
with a 36 -yard roll of tape in the
circular magazine, the lightweight
gun makes it possible to bundle the
wires and cut the tape in a single
easy motion taking about 1 second.
In use, the tape protruding from

tor and control system senser. It
operates from excitation voltages
of 28 v to 115 v, 60 to 600 cycles.
Output voltage is a function of

input voltage and ranges from 3 v
with a 28-v input to 30 v with 115-v
input. Output voltage is linear with
armature displacement from 0 to
0.12 in. with 0.25 -percent accuracy
and up to 0.25 in. with 0.5 -percent
accuracy. This output is symmetrical about a mechanical null position
or can be in one direction.

tip, and then cut with a touch of a
thumb button. The end of the tape
is pressed down to complete the
wrap. The slender 10.5-in., curved
tip serves as a convenient needle
to thread the tape around wires on
a cable layout board or in spots that
would be difficult to reach.

CERAMIC CAPACITORS
are voltage -sensitive

the end of the gun is stuck to the
wires by the thumb, threaded
around the bundle by the curved

MUCON CORP., 9 St. Francis St.,
Newark 5, N. J., announces develop-

ment of voltage -sensitive capacitors, a group of subminiature cera October, 1954

310

www.americanradiohistory.com

-

ELECTRONICS

2

New SYLVANIA SOCKETS save
Assembly Time... Cut Costs
Improve Performance!
e e

e

Tube Shield
Ground Strap

New Sylvania 7 -pin Miniature Printed -circuit Sockets. Contacts and center shield are shaped so that sockets can be
stacked one upon another for automatic feeding and assembly.
Small slots are used on the circuit board to receive the contacts,
resulting in stronger chassis construction. Only one socket assembly
need be stocked since terminals can be interconnected by printing
the circuit on the chassis board rather than using a metallic connector on the socket itself.
Insulator is molded of general-purpose or low -loss phenolic. Contacts are brass or phosphor bronze, plated to suit your specification.
Supplied with or without center shield. Now available in 7 -pin
construction with 9 -pin miniature and other types to follow. Tube
Shield Ground Strap can also be furnished.

2

New Sylvania Solderless-type Sockets
for wire -wrapped connections are now
being made in all 7 and 9 -pin miniature sizes.
Contacts are shaped to provide reliable connections with the use of present wire -wrapping tools.
For full information concerning
these or other Sylvania parts, or special
quality components engineered to your
own specifications, write to Dept. 4A16 O. Sylvania today.

full story of Sylvania's Fabricating Services in Sweet's Catalog
See the

-

Product Design File. Look for

1

I

b

Sy

SYLVAXIAA
Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y.

In Canada: Sylvania Electric (Canada) Ltd., University Tower Building, St. Catherine Street, Montreal,

LIGHTING
ELECTRON ICS

-

October, 1954
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mic capacitors whose capacitance
may be varied by a change in applied d -c potential. The capacitance may be decreased as much as
60 percent by the application of
potential up to 500 v d -c. Inasmuch as these units are also
temperature -sensitive, two types

are available: type VSR, whose voltage sensitivity is maximum at room
temperature, and type VSE whose
voltage -sensitivity is maximum at
approximately 70 C. The latter
is intended for use in a controlled
environment, such as a small crystal-type oven, to avoid problems

BALANCED MODULATOR
for pulse applications
GENERAL RADIO

CO.,

275 Massa-

chusetts Ave., Cambridge 39, Mass.
Type 1000-P7 balanced modulator
has a modulation -frequency response flat from d -c to 20 mc, thus
making it suitable not only for
short pulses but for any wide -band
modulation. The usable carrier -frequency range extends from 60 to
2,300 me and 100 -percent a -m can be
obtained throughout this range.

have lead -pencil weight
CO.,

Box

Weighing

as little as
oz, the new line of
ORYX miniature soldering instruments offer unusual advantages to
manufacturers of precision equipment. A length of only 6 in. combined with a weight comparable to
that of an ordinary lead pencil
means increased production by re -

NEUTRAL BAR
is

Double-sideband suppressed -carrier
modulation, and pulse modulation
with 60 -db carrier suppression
between pulses are also possible
throughout the entire carrier
frequency range. Television video
is easily handled by the balanced
modulator even through the uhf tv
band. Other applications include
tests on microwave relay systems
using multiplex pulse -code modulation, on omnirange and DME equipment, on telemetering circuits and
on high -resolution radar.

clueing hand fatigue.

SOLDERING TOOLS
TELEVISION ACCESSORIES
6001, Arlington 6, Va.

caused by variations in ambient
temperature. Body sizes start at
approximately in. square by 0.080
in. thick; leads are normally No. 26
gage tinned copper wire arranged
axially. Capacitance values of approximately 300 N.µ1 and larger may
be obtained.

strong and adaptable

ILSCO COPPER TUBE AND PRODUCTS,

INC., Mariemont Ave., Cincinnati
27, Ohio. The CAN neutral bar is

compactly built and actually saves
many minutes of time as compared
to the old style washer head screw
neutral plates commonly used. By
forging the circuit bars into the
main line connectors at a 20 -deg
angle for easy wire insertion of
every branch circuit wire these neutral bars have been developed into
units of unusual strength and
adaptability. The illustration shows
the neutral bar on a plastic block
to be used for mounting. (It is
sold with or without the mounting
block). Quick, excellent connections are assured as wires are in-

These soldering instruments have no ceramic or
mica formers to flake or break. They
heat in as little as 20 sec and are
available in a variety of voltages
in.
and tip styles as small as
diameter. The ORYX soldering
tools, a product of Great Britain,
are used throughout the world by
manufacturers, laboratories and
service technicians. Write for a
catalog sheet and full details on the
model 6 transistor soldering tool.

serted in the V-shaped hole when
the screw is pulled down. Larger
wire range is offered as circuit taps
take No. 14-6 and the main line
load is 250 MCM-6. A 100 -percent
extra hard drawn seamless copper
tubing is used to build CAN neutral bars for better conductivity
and required maximum strength.
Samples, detailed information and
prices will be furnished on request.

CARRIER AMPLIFIER
has wide frequency range
CONSOLIDATED ENGINEERING CORP.,

300 N. Sierra Madre Villa, Pasa October, 1954
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Raytheon

-World's Largest Manufacturer of Magnetrons and Klystrons

Working for You - on Raytheon's Payroll
In tackling new system design problems, what
counts is to have the right answers at the right
time. Here's where you can lean heavily on the
help of Raytheon Application Engineers-

assist you in selecting the right tubes. Raytheon
specialists help you all along the line on
design, production and quality control-without
cost to you.

-

gratis!

It pays to consult the leader about Magnetrons

Teamed together, your engineers working with
ours can determine the tube requirements of
your proposed microwave system: Which
Raytheon Klystron is best suited? Which Magnetron? Should an existing tube be modified?
Is an entirely new design called for?

and Klystrons right from the start. And, wherever you are, Raytheon is ready to assist you
with both military and commercial equipment
plans. Write for Raytheon's valuable Tube
Data Booklets-and ask for details of our free
Application Engineer
Consultation Service.

Obviously this teamwork lessens the burden on
your systems engineers, lets them concentrate
on equipment designs. while our engineers

RAYTHEON

Excellence in Electronics

RAYTHEON MANUFACTURING COMPANY
Power Tube Operations, Section PL 05, Waltham 54, Mass.
and
Microwave

www.americanradiohistory.com
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aeoltezt NEW Fairchild
.,

/

-S..

`\

TYPE

910

t
1

Rectilinear

;

Precision Potentiometer

The basic Type 910 rectilinear potentiometer is flexible in
design to accommodate dual resistance elements, various
stroke lengths, double shaft extensions, external fixed resistors, various methods of actuating, and a broad range
of shaft speeds. It meets or exceeds military specifications
for vibration and high and low temperature exposure. A
mandrel resistance element of all -welded construction,
aged and stabilized for accuracy and long life, provides
small diameter, uniform cross section and a smooth operating surface for the new one-piece wiper design. Rigid
mechanical construction maintains initially -tight electrical tolerances throughout stringent environmental and
performance conditions.

(continued)

dena 8, Calif. Type 1-127, a 4 channel carrier amplifier, has a flat
frequency response from 0 to 3,000
cycles. Industries, especially in the
aircraft, guided missile and atomic
energy fields, will find the amplifier
system particularly useful for reproducing outputs of resistance or
reluctance type transducers in the
frequency range of 0 to 3,000 cycles.
The instrument contains a regulated power supply, 20-kc oscillator,
4 -carrier amplifiers with associated
bridge balancing and demodulator
circuits, control and metering
system, and a calibrating system.
For nominal amplifier sensitivity,
a 1-mv modulation signal causes
full-scale output of ±50 ma. The
amplifier is provided with a gain
control to adjust for full scale when
an input of 1 my is applied with
any source impedance from 60 to
1,000 ohms.

44e492eit

reason why
Fairchild can supply ALL your
precision potentiometer needs
Fairchild makes a complete line of precision potentiometers to fill all
your needs-linear and nonlinear potentiometers, singly or in ganged
combinations ... single -turn, helical and linear motion ... and with resistance elements to meet your requirements.
Fairchild guarantees accuracy of ±1% or better in nonlinear types and
±-0.5% or better in linear types. Highly accurate production methods and
close mechanical tolerances, plus thorough type-testing and quality control, provide high resolution, long life, low torque and low electrical
noise level in every Fairchild potentiometer. For more information, or
for help in meeting your potentiometer problems, call on Fairchild
Camera and Instrument Corporation, Potentiometer Division, 225 Park
Avenue, Hicksville, L. I., N. Y., Department 140-57A1.

/R,Cti!ZL D
PRECISION POTENTIOMETERS
3

I

,

Wait

more information? Use post card on last page.
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GRID -DIP OSCILLATOR
for uhf -band applications
Boonton,
CORP.,
Model 59 -UHF megacycle
meter covers the range of 430 to
940 mc. It incorporates a unique
oscillator with a split -stator tuning
capacitor arranged so that a fixed
coupling point is at the center of
MEASUREMENTS

N. J.

the oscillator inductance. Coupling
sensitivity is excellent and grid current variation is minimal over the
entire band. The oscillator output
is either c -w or 120 -cycle modulated. Linear calibration is provided with a calibration point every
10 mc (individually calibrated) and
accuracy is better than 2 percent.
The unit has many uses, such as
measuring resonant frequencies of
passive circuits; as an auxiliary
signal generator for alignment and
tuning of uhf receivers and trans October,

1954-
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III

I
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3
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CONCENTRICITY

TAPS FOR
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TESTED AT

1000 V.A.C.
INSULATION
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12,000 RPM

.003"

"V" GROOVE

OR SERIES

CIRCUITS

SILVER ON
ONE PIECE
NYLON FORM
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ON MN
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RINGS
ANCHORED
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FLAT
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ELECTRO TEC

TECHNIQUES
insure closer tolerances, absolute uniformity,
and the ultimate in miniaturization

EXCLUSIVE*

Electro Tec units are the product of an exclusive manufacturing
technique that results in accuracy unattainable by conventional
fabricating methods. In this process a plastic is moulded around
the wire leads. Accurate machining reduces this blank to the
proper shape, complete with grooves. Hard silver is deposited into
the grooves by electroplating to produce the required rings. Final
machining insures concentricity and dimensional accuracy. The
result is one-piece, unitized construction with conducting rings of
60 to 70 Brinell hardness.
Diameters of these assemblies range from .045" to 24" cylindrical
or flat. Cross -sections may range from .005" to .060" or more.
Rings are polished to a jewel-like finish and can be held to 4
micro -inches or better. Even the smallest sizes withstand a 1000
V.A.C. breakdown test. Most types easily withstand rotational
speeds up to 12000 rpm.

RADIUS

ONE PIECE, UNITIZED CONSTRUCTION
ABSOLUTE MINIMUM TORQUE
FRICTION
DIAMETERS FROM

.045"

TO

24.0"
MINIMUM 1000 V.A.C. HI POT INTER -CIRCUIT

UNIFORMLY HARD SILVER
RINGS PLATED INTO GROOVES

ON

PRECISION MACHINED
ONE PIECE PLASTIC FORM
SPECIAL SURFACE DEPOSITS
PREVENT TARNISH, MINIMIZE
FRICTION, BRUSH NOISE AND
PRACTICALLY ELIMINATE WEAR

ELECTRO TEC Assemblies are Specified by the Nation's
Leading Precision Instrument and Equipment Manufacturers for Proven
Greater Dependability, Longer Life, Smoother Functioning.

The uniformly superior performance of Electro Tec slip ring and
commutator assemblies in thousands of industrial and governmental applications has resulted in wide adoption of these component units by most leading manufacturers of precision instruments and equipment. Although these products provide improved
performance and extra dependability, prices are strictly competitive. Write today for fully illustrated literature.

CORPORATION

ELECTRO TEC

TURIZED

SLIP RING
ASSEMB
6 Insulated

Rings 60-70
Brinef
Rings

RingContact
Width .030"
Barrier Width
.015"

Ring Diameter
045"
Weight 5.5
Grains

(1/80

Ounce)

NEW JERSEY

SO. HACKENSACK

"PATENTS PENDING
PRODUCTS

ELECTRON ICS

OF

-

PRECISION

CRAFTSMANSHIP

October, 1954

BY

A

NEW

AND

REVOLUTIONARY
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Fine Silver
Tarnish Resistant,

Friction Minimizing
Surface

Deposits

1000 Volt
Hi -Pot

Between
Rings
Color Coded
Leads

(continued)
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tt

mitters ; as an oscillating or absorption marker for use with a sweep frequency -generator; and as a
low -sensitivity receiver or field strength meter for tracing sources
of spurious oscillations in receivers
and transmitters. It is encased in

HOW SMALL
CAN YOU GET?"
.

.

.

thought
our engineers
like to play with
is a

an octagonal metal box 23 in. deep
and 4 in. wide.
"iay
dr ''

'.

as

D

PLUG -TERMINALS
meet MIL -T-27 requirements

H E ER

SinceW
has had long experience
E L
in manufacturing precision -controlled insulated magnet wire so fine you can
barely see it, it is only natural that our engineering people have been working with miniature and sub -miniature coil and transformer units from the
inception of miniaturization.
The important NEW TINY -MITE series of transformers is one result
of this work. Tiny -Mite Transformers, with unusually excellent typical characteristics, are ideal for use in transistor and printed circuits, control, guided
missile, and similar applications where space, weight, and size are prime
factors.
Tiny -Mite Transformers are assembled with nickel alloy laminated cores,
with fine wire coils wound on nylon bobbins. Windings are terminated with
special care and technique to insure maximum protection to leads.
Tiny -Mite Transformers are varnish -treated and can be supplied open
frame with 3" color coded leads, or in metal shells, hermetically sealed, and
with #22 tinned leads soldered to header terminals to facilitate assembly.
Tiny -Mite Engineering Data Sheets are available on request to Wheeler
producers of fine gauge magnet wire, specialized coils, and transformers.
Your own special needs can almost certainly be met by standard units in
this new series, or by possible modifications. We will welcome your inquiry.

TRANSFORMER CORP., 4055
Redwood Ave., Venice, Calif. Type
A-4098 hermetic seal terminals are
fitted with an octal plug which
mates with a standard octal socket.
They feature gold alloy plated solid
brass pins to promote easier solderTRIAD

ing and prevent corrosion and are
available with either rolled or flat
flanges. The rolled flange will fit
either a 1 -in. or 1k -in. o.d. round
can.

-

THE WHEELER INSULATED WIRE
1101

COMPANY, Inc.

Division of The Sperry Corporation
East Aurora Street, Waterbury 20, Connecticut

TERMINAL BLOCK
with from
ELCON

1

to 7 contacts

ELECTRONICS,

Fifth Ave., Brooklyn

molded

INC., 840
32, N. Y. The

feed -through

terminal

block illustrated is available with
from 1 to 7 contacts (K in. to 22 in.
long). It features one-piece solid
terminals of brass, gold plated over

t1WHS4
316

WHEELER

MAKES THESE PRODUCTS A

Want more information?

Use post card on

dre.e«.42

last page.
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silver plate. Plated brass bushings molded into mounting recesses provide added strength for
mounting and reduce breakage.
They are supplied in four different
.JAN specification thermosetting
materials and a choice of seven
October, 1954

-

ELECTRONICS

makes

PERFECT

PREFORMS
from

GLASS PREFORMS

-

The ideal preforms
for Iran Sealing, and Kovar Sealing, matching
the expansion of these metals over their entire
working range. They resist mercury attack, have
ample mechanical strength, and seal readily.
Our laboratory is prepared to assist you in
selecting the proper glass for any metal.

MOLDED
POWDERS
custom - made to

exact specifications
INVESTIGATE MANSOL'S TECHNICAL KNOW-HOW
TODAY AT NO COST OR OBLIGATION
Mansol's engineers ore at your service, ready to discuss your
powder molding problems, whether they be seals, spacers,
or lead through bushings.
If you are still making your own preforms, Mansol would like
to show you how to save money and eliminate rejects.

FORMULA 8C0 PREFORMS -An

Research, Engineering and Manufacturing skills guarantee
the highest standards of: QUALITY
UNIFORMITY -

-

CLOSE TOLERANCES.

FAST DELIVERY

Epoxy

Resin in preforms so improve production efficiency. Possesses extremely high bonding strergth,

with no shrinkage, on metals ro metals and
metals to non-metals. This is a new chemical resistant material of construction that warrants
consideration when the properties of standard
resin cements and coats are not adequate for
the service desired.

Write to Dept. N. for your
free brochure containing the
complete story about preforms and our facilities
ready to serve you. No
obligation, of course.

140 LITTLE STREET, BELLEVILLE, N. J.
CABLE ADDRESS-

MANSOL

STEATITE PREFORMS

-

We specialize in
small die -pressed ceramic parts held to closest
tolerances. All tools and dies are made in our
own shop to assure quick delivery. For immediate attention to your order, contact Mansol
today.

ELECTRON ICS

-

October, 1954
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terminal types including turret, bifurcated, solder cup (for No. 14Awg wire.) and taper pin. Breakdown voltage is 3,200 v rms 60
cycles at sea level.

MILWAUKEE
TRANSFORMERS
FOR

A

QE

aRMp"GE

To

DE M

PERF

(continued)

EX

Np!

Hai tetically Scaled Cori*.
mends Thai Per=orm Supe-bIy
mosc Lastingly in Airborne and
G-ot.nd Applizc ions.

TAPE RECORDER
is portable, battery -operated
AMPLIFIER CORP. OF AMERICA, 398
Broadway, New York 13, N. Y. The

VU Magnemite, battery-operated,
spring -motor recorder is designed
for extreme simplicity of operation.
One, two, three and four -speed
models are available utilizing consecutive speeds from F6 ips to 15
ips. Models employing speeds of
71 and 15 ips meet primary as well
as secondary NARTB standards
and record or play-back frequencies
up to 15,000 cycles. The unit dis-

cussed measures 6 X 9.4 X 14 and
weighs only 19 lb complete with
flashlight -type batteries which have
an operating life of 100 hr. Constant tape speeds with low flutter
of ±0.1 percent over the full winding cycle is achieved by a centrifugal ball -bearing balance triply
compensated flyball governor on the
spring motor. Equalization for
different speeds is automatic.

SCOPE CALIBRATOR
measures peak -to -peak voltage

-

AUDIO, POWER, PULSE TRANSFORMERS
REACTORS

FILTER NETWORKS

Custom Engineered to rigid MIL T-27
government and commercial requirements.

MILWAUKEE TRANSFORMER
5231 NORTH HOPKINS STREET
MILWAUKEE 9, WISCONSIN
31'

Want more information?
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SERVICE INSTRUMENTS Co.,

422 S.

Dearborn St., Chicago, Ill., is manufacturing an oscilloscope calibrator
for quickly and accurately méasuring peak -to-peak voltages. The
system employed is a comparative
method where the line voltage is
calibrated and compared in amplitude to the unknown waveform on
the scope. Two mounting bars are
provided so that the meter can be
October, 1954-ELECTRONICS

Takes 22,000 sparks per minute

at 140 -mph.

without electrical loss!

.

Top of Wells' new "Super Go"
ignition coil, C-1850, is molded of
Resinox 3700. This coil out -performed
all others in racing car tests on Utah
losing no spark power at
salt flats
speeds up to 140-mph! Manufacturer
claims this coil on passenger cars
will give same heat and spark at
80-mph as at 40 -mph, saving gas
and giving same pickup at both
high and low speeds.

...

RESINOX 3100
Wells Manufacturing Company of Fond du Lac, Wisconsin, needed
an ignition coil top that combined tremendous arc and heat
resistance with outstanding dimensional stability and toughness.
After extensive tests, they selected Monsanto's thermosetting
molding powder, Resinox 3700. Speed test results proved
the wisdom of their choice
Resinox 3700 is the ideal all-around material for magneto ignition,
!

motor control and electronic circuits, and other electrical applications.
1. It combines high arc -resistance with excellent dimensional
stability. Eliminates undesirable after-shrinkage.
2. It has relatively good impact resistance and outstanding
moldability, including good transfer molding properties.
3. It offers superior heat resistance.
Perhaps Resinox 3700 is exactly what you need to solve an electrical
equipment problem. Write today for full information!
Resinox: Reg. U.

S.

Pat. Off.

SERVING INUUSiR1...WHICH SERVES NANNINR

MONSANTO CHEMICAL COMPANY, Plastics Division, Room 2505,
Springfield 2, Mass.
Please send me complete information on Monsanto's new Resinox 3700 arc-resistant material.
Name

&

Title

Company
Address
City, Zone, State
ELECTRON ICS

-

October, 1954

Want more information?
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(continued)

permanently connected to the scope,
and thus, essentially adds peak -to peak measurements to the scope.
When the meter is turned off, the
input is connected straight through,
and the unknown waveform is applied directly to the scope input.

SPECIALS

may
match
the

prices
of
STANDARDS
MACH NUMBER
COMPUTER
is light and accurate

If ordered in fair quantities, recessed
hex head screws cost no more than
standard machine screws, and actually
much less than trimmed hex head

INC.,

SERVOMECHANISMS,

500

Franklin Ave., Garden City, L. I.,
N. Y. The CA -500 force -balance
mach number computer, requiring
no external pressure transducers
or vacuum tubes, is designed for
use in commercial and military aircraft. It weighs only 44 lb and
provides accuracy of 0.01 mach for
95 percent of lab test points. It
measures approximately 54 X 54 X
4 in. high. The unit features
simple design and maximum versatility. It is a precision 400 -cycle instrument and solves the equation
for mach number through the utilization of a force -balance linkage,

screws.
The saving results from elimination
of one production operation, without
loss of mechanical values. The difference is in appearance. And even that
may be in favor of the recessed head.
To order only, made to standard
dimensions in sizes to suit your needs
or to your specifications.
Get our prices and deliveries on
your requirements. In fact write us
about special upset, and rolled thread
products of any kind. The cost may be
lower than you think.

mechanically comparing differential and static pressures.

MODULATION METER
for 25 to 500 -mc range
MACHINE SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS

THE

PROGRESSIVE

MANUFACTURING
WRITE FOR
OUR CATALOG

320

COMPANY

50 NORW00D ST., TORRINGTON, CONN.

Want more information?
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LAMPKIN
LABORATORIES,
INC.,
R.F.D. No. 1, Bradenton, Florida.
Model 205-A f -m modulation meter
has a frequency range of 25 to
500 mc. While primarily designed

for 2 -way radio maintenance, it has
many uses in the laboratory. It
measures f -m deviation ±0-25 kc,
with an accuracy within 10 percent
at full scale on a 3 -in. meter cali October, 1954

-

ELECTRONICS

The outstanding capacitor

for high fidelity and
high frequency applications
To the long list of Cornell-Dubilier "firsts"

add another important development : the C -D
Budroc* steatite -cased tubular capacitor. It is
unquestionably the finest paper tubular ever
made for the initial equipment manufacturer.

Budroc capacitors are non -inductively wound
and housed in a tube of the finest ceramic
(steatite) completely fabricated in our own
plant, under close and constant supervision and
quality control from start to finish. The
specially developed C -D end fill will not soften,
melt or flow at any rated operating temperature.
Send for engineering samples of this superb
humidity proof, new C -D capacitor! Use our
Technical Advisory Service for your special
application problems. Bulletin NB -154
on request.

Cornell-Dubilier Electric Corp., Dept. K 104
South Plainfield, New Jersey.
THERE ARE MORE

C

-D CAPACITORS IN USE TODAY THAN ANY OTHER MAKE

CORNELL

DUBILIER
PLANTS IN SOUTH PLAINFIELD. N. J.: NEW HERFORD. WORCESTER AND CAMBRIDGE.

MASS.; PROVIDENCE AND HOPE VALLEY. R. I.
INDIANAPOLIS. HID.; FOOOAY SPRINGS AND SANFORD. N. C.: AND SUBSIDIARY. THE RADIANT CORPORATION. CLEVELAND. OHIO

ANTENNAS

ELECTRON ICS

October, 1954

ROTORS

CAPACITORS

Want more information? Use post card on last page.
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We have been making polarized relays for a number of
years and at the present time find, to our own surprise, that
we have seven basic types in production, ready for
production, or in the prototype stage. We have analyzed
their relative usefulness for our own information. The
condensed result may be of interest.
First, as to polarized relays in general, a word or two. All of
them respond according to polarity of a direct current
applied to their coils, or "follow" (if they can) an alternating
current. All of them can be wound with two separate coils,
responding to the magnitude and polarity of the difference
between the two (opposed) coil currents.

POLARIZED
SENSITIVE
RELAYS

Depending on arrangements, some "latch" or "remember",
occupying either of two switch positions indefinitely until a
new pulse of opposite polarity is received in the windings
(our "Form Z"). If to this type, spring bias is added so it
will remain in only one of the two positions unless current
of proper polarity is applied to oppose the spring, it is called
"biased polar" (our "Form Y"). Finally, if some rather
involved centering mechanisms are added, it will stay in
neither position without coil signal but occupies one midway
between. Of course, a simple stiff spring would do this but
in an undesirable way. (Treatise available.) The result is a
"3 -position" or "null -seeking" relay (our "Form X").

NEW PRODUCTS

(continued)

brated in kilocycles. It can also be
used as a relative field -strength
meter, and has a built-in speaker
and a jack for an oscilloscope. Its
small size (7 in. x 12 in. X 7h in.
deep) and light weight (less than
14 lb) make it ideal as either a
laboratory or portable instrument.

TINY TUBULARS
with right angle leads
GENERAL
Circuit switching

Power

on inputs of

switching
on inputs
from

8

to 450

milliwatts.
SWITCH RATING*

TO

2

h.

MAX. SWITCH COMB.

5

AMP.

.06

X,

1

RATED LIFE. NO. OF

VIBRATION IMMUNITY

1

Y. Z

100,000

1

OPERATIONS'

TO

10 G

55

to

15

(2.0 AMP.)

AMP.

AMP.
2P2T

X, Y, Z

Z, LATCHING

100,000,000

CPS

20

SPOT

4P2T

FORMS AVAILABLE
(SEE TEXT)

1

milliwatts. Pulse
repeating, light
duty telegraphy.

Horsepower
switching on
inputs of 200 to
450 milliwatts.
Exceptional latching contactor.

10 G

TO

(100,000)

100,000

CPS

55

30 G

TO

CPS

55

ELECTRIC Co.,

Schenec-

tady 5, N. Y., has added to its line
these subminiature metal -clad tubular capacitors with right angle
leads. The leads are welded to the
silicone bushing stud at right
angles rather than axially. The
units with right angle leads are
especially suitable for printed circuit applications. Because the leads
do not have to be bent during assembly there is less chance of
breakage. Calculation of bend
angles has been eliminated. The
right angle leads may be obtained
on standard metal -clad tubular
capacitors.

f
12

milliwatts,
pole,

2

-position,
plag - in with
improved thermal stability.
3

SWITCH RATING''

MAX. SWITCH POLES

'
'

2

AMP.

.06

AMP. (0.5 AMP.)

RATED LIFE. NO. OF
OPERATIONS *
10 G

Z,

loo,000

soo,000,000

TO

55

1.5

CPS

Cheap, commercial and
rugged.

15 G

AMP.

1

SPOT

SPOT

(Z)

X

Small and

military. G to
90 milliwatts.

up to 400 bands sec.

2P2T

FORMS AVAILABLE
(SEE TEXT)

VIBRATION IMMUNITY

Highly
developed pulse
repeater for
telegraphy and
data handling

2P2T

X, Y. z

Y

(100,0001

Y.

10o,0o0

TO 500 CPS

30 G

TO 500 CPS

AMP.

z

100.000

NOT YET RATED.

AT HIGHEST

SENSITIVITY.

CONTROL

o

*Slvitcb rating and life rating are bolt conservative and albitraII' rased cairn, at tins'
(resistive load) can be slritcbcd (or rated umber of nheraliens without faihue, boterrrr.

U.

needs no mounting hardware

Division of Globe Union Inc., 900 E. Keefe Ave., Milwaukee 1, Wis. The Snap -Tite
model 2 control completely eliminates all mounting hardware, twisting of tabs and mounting tools. The
control is simply pushed into the
CENTRALAB, A

SIGMA INSTRUMENTS, INC.
PLAIN, STREET, SO. BRAINTREE, BOSTON

322
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"SELLING ENERGY"
and HOW TO MOVE
ELECTRONIC PRODUCTS

From the mathematical problems worked out on a scratch pad
to the prototype in the experimental lab, the electronic product,
ready for the production line, has involved many man hours and
dollars. As a manufacturer, you have spared nothing in time and
money perfecting your product.
But, does it end there?
From a hard-headed businessman's point of view, (getting
dollars returned for dollars invested) selling the product demands
the same expert attention that is required during product design
and development. The fact of the matter is: when the CORRECT
market is found, prospective buyers will KNOW about your product and then "the mountain will come to Mohammed."
the expedient, efficient way of getting to
There is one way
the correct market and its buyers. You direct your sales effort
throughout the industry with sure-fire directness in the sales
pages of ELECTRONICS and reach the ones who design -in your
products and the ones who will find new uses for your products.
less than a cent
The more than 35,000 selected subscribers
apiece to reach each potential purchaser, in the pages of ...

...

...

330 West 42nd Street
ELECTRONICS

-

October, 1954
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?

Mae,.

Not on

your
electronic

mounting hole where it snaps securely in place. Six spring clips
grip the panel tightly. Snap -Tite
controls are primarily designed for
fine -adjustment applications in tv
and electronic equipment, the units
having a short knurled and slotted
shaft for fingertip or screwdriver
adjustment. The shaft is molded
of high impact plastic for best electrical insulation and mechanical
strength, and extends A in. from
the face of the mounting panel.
Complete details are given in bulletin EP -55.

life!

These fly -back transformer coils look alike.
But they're not.
Their mission in life is slightly different.
Their specs are different.
Their manufacture by Stone involved a completely different sequence of steps because the
end use of each is slightly different.
This is a splendid illustration of the versatility
of materials used by Stone. Because of this,
Stonized spiral wound phenolic impregnated
paper tubes have a distinct advantage over other
basic materials which have to follow a rigid
sequence of steps of manufacture.
Let one of our conveniently located representatives call on you. He will quickly show you
how Stone can adapt its wide range of materials
and manufacturing processes to your problem.

StonePAPR

TUBE CO.

AFFILIATED WITH

STONIZED PRODUCTS CO. INC.
900-922 Franklin Street, N.E., Washington 17, D. C.
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MINIATURE PENTODE
for use as wide -band amplifier
Chapel St.,
Newton 58, Mass. Type CK6485
miniature pentode is now available
RAYTHEON MFG. Co., 55

for all applications where the tube
must be capable of good life while
operating under very small or zero
cathode current. Electrically it is
like the 6AH6 which has high
mutual conductance and a good
figure of merit. A recently published bulletin gives mechanical
and electrical data and characteristics charts.
H -V CONVERTER
weighs less than 3 oz
PRECISE MEASUREMENTS CO.,

942

Kings

Highway, Brooklyn 23,
N. Y., has available a tiny h -v connector that delivers any voltage
from 0 to 7,000 v by simply connectOctober, 1954

-

ELECTRON ICS

How the right tapes

speed coil winding at

Minneapolis Honeywell

When one of the world's largest manufacturers of
electronic controls counts on "Scotch" Electrical
Tapes for coil winding applications, you know there's
a reason.
They're certain they're getting the right tape, for
one thing. "Scotch" is the brand name for the most
complete line of pressure -sensitive electrical tapes
on the market.
And Honeywell is certain every roll of "Scotch"
Electrical Tape will perform exactly as expected,
too, because more quality -control tests are made on
these tapes than on any other available brand.

Applications like these are typical:
"Scotch" Electrical Tape No.

1. coil lugs in place.

11

insulates and holds

2.

"Scotch" Electrical Tape No. 29 fastens down valve
coil leads for gas furnaces.

3.

"Scotch" Electrical Tape No. 38 anchors and insulates five leads to relay coil.

4.

"Scotch" Electrical Tape No. 38 holds start and
finish leads on stick -wound relay coils.

which "Scotch" Electrical Tapes are right for
your coil -winding operations? Write Minnesota Mining and
Manufacturing Co., Dept. E-34, St. Paul 6, Minnesota.
WANT TO KNOW

REG. U.S. Pß1. ®FF.

S COTCH Electrical

Tapes

The term "Scotch" and the plaid design are registered trademarks for the more than 300 pressure -sensitive adhesive tapes made in U.S.A. by
Minnesota Mining and M fg. Co., St. Paul 6, Minn.-also makers of "Scotch' Sound Recording Tape, "Undersea!' Rubberized Coating, "Scotch lite" Reflective Sheeting, "Safety -Walk" Non-slip Surfacing, "3M" Abrasives, "3M" Adhesives. General Export: 122 E. 42nd St., New York
17, N.Y. In Canada: London,
ELECTRON ICS

-

Ont

October, 1954
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730 URNS

PRECISION
POTENTIOMETER
INSTRUMENTS

ing one or two dry cells to the input.
It works equally well on a -c. Circuit diagrams supplied with each
unit show suggested hookups, including stabilizer circuits that provide a regulation of 2 percent or
better and use only a few simple
components. Applications include
Geiger counters, phototubes, photoflash outfits, dust collectors and
megohmmeters.

for Aircra
and General Industry
Precision Engineered
for Dependable Performance
BOURNS instruments feature the
finest design and workmanship in
wire -wound potentiometry. Their
precise electrical signals, requiring
no amplification, are used in control
systems, telemetering networks and
recording circuits. Rugged construction guarantees accurate and dependable performance during the severe
shock, vibration and acceleration conditions encountered in aircraft and industrial applications.
Physical variables such as linear displacement, acceleration and pressure
are measured to an accuracy of 0.25%
of instrument range. Single° or dual potentiometers and linear or functional outputs are a few of the many characteristics
that can be provided. Besides the hundreds of standard models and ranges available, special designs may be developed for
individual requirements.
BOURNS if/ POTS-the ultimate in sub miniaturization are used for circuit trimming in miniaturized assemblies subjected to
.extreme environmental conditions.
BOURNS many years of experience in specialized
potentiometer instrumentation, plus modern
production facilities, assure you of the highest

-

CONDUCTIVITY CELL
for lab applications
INDUSTRIAL INSTRUMENTS, INC., 89

Commerce Road, Cedar Grove, N. J.
Improved model conductivity cells
of the jacketed type for dip-use are
now available for laboratory applications. The cells are designed for

conductivity measurements under
specific temperature requirements.
A Pyrex glass tapered stopper is
incorporated as an integral portion
of the cell, while an oversize special
test tube serves as a jacket. The
cell is available in constants from
0.01 to 100.

quality instruments attainable.

ACCELEROMETER

tialimniv.l

OURNS LABORATORIES
6135 Magnolia Avenue, Riverside, California
Technical Bulletins on Request, Dept.
O
326
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A -C DECADE BOX
for wide resistance
ELECTRO -MEASUREMENTS, INC.,

4312

Stark St., Portland 15,
Oregon. A versatile new a -c decade box provides more than a mil S. E.

October,

1954-

ELECTRONICS

I
_

0

POINT-TO-POINT

---__

skiiiiAe

F

4x,

de*

_----
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**Veo

e

VHF RADIO -TELEPHONE LINK

----

eeemmizemie,
A;

te eaz ssx tee

ze:t 420
155, sze

ee

99% MC,

This Equipment will provide first-class single
channel point-to-point facilities and, at the same time,
possesses the necessary capacity for extension to six
channels if required.

ABBREVIATED SPECIFICATION
Frequency range: 60-216 mc/s

Transmitter output Power:

-50 watts

10

watts or with Amplifier Unit

Maximum Deviation: 50 kc's
120 kc/s
Receiver Bandwidth: 6 db down
Overall Transmitter -Receiver Performance
Frequency Response:
36 kc's

I

300 c/s

-6

kc/s

least

-55

db

Intermodulation Level: At

3

db;

6 kc/s

-

dbm for 2 tones

applied each at 0 dbm

Telecommunications
':i
ENGLAND

CAMBRIDGE

I
Pye (New Zealand), Ltd.,
Auckland C.I., New Zealand.
Pye Radio & Television (Pty.) Ltd.,
Johannesburg,
South Africa.

PYE
ELECTRONICS

-

Ltd.,
Ajax, Canada.

Pye Limited,
Plaza de Necaxa 7,

LIMITED

October, 1954

Pye-Electronic Pty., Ltd.,
MIIbourne, Australia.

Pye Canada,

Mexico 5.

Pye

Limited,

Tucuman 829,
Buenos Aires.

CAMBRIDGE

Want more information?
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f

Ltd.,
Dublin, Eire.
Pye Limited,
5th Ave. Building,
200 5th Ave.. New York.
Pye Ireland,

ENGLAND
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lion 1 -ohm resistance steps from
zero to 1,199,999 ohms. The Dekabox is mounted on a compact, adjustable mounting base that may
be set to the most convenient angle
for reading the six decade dials
which display the value of resistance in a single horizontal line. All
resistors are precision wire -wound
units adjusted to within ±0.05 percent of their rated value and have
special windings to minimize frequency error. Temperature coefficient of individual resistors is less
than -±0.002 percent per deg C. All
switch contacts are solid silver for
minimum contact resistance, and all
switch plates are made of ceramic
material specially treated for maximum insulation resistance. A circuit diagram and all resistance and
rated current values appear on the
front panel with the laboratory type binding posts.

SQUELCH UNIT
is completely self-contained
THE HAM MARLUND MFG. CO., INC.,
460 W. 34th St., New York 1, N. Y..

This does not tell the whole story by any means, but it
does indicate the growing acceptance of this
powerful motor for all types of instrument and control
applications which require constant speed and
dependability even under adverse environmental
conditions. The complete story is yours for the asking.

Write today.

tartSPECIALI STS
ES

OCR 54

32R

IN

TIME CONTROL

BOX 3, CENTERBROOK,
Want more information?

Use post card on

CONNECTICUT
last page.
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has designed a Codan squelch unit
that activates a normally silent
Super Pro -600 receiver at a predetermined signal strength. The
unit's threshold of operation is adjustable to any predetermined level
within the range of r-f signal inputs of 0.5 to 100 p.v. A change in
signal carrier level of 2 db or less
will complete the switching action
of the squelch regardless of threshold setting. Once the receiver is
operating it will function as long
as the signal continues. The unit
is completely self-contained and is
available separately for use with
October,

1954-
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WHAT ARE YOUR

SLIP RING ASSEMBLY
REQUIREMENTS?

,954
omitted
s1de
Eledrumbefreference
Eared in
"This ad aPP'
with Dag e
e 452

_

a

issue

the tollowm9

Antenna
Brushes.

Pedestals

Metal Graphite
Servo

Controls,
wire
Harnes,es,
Antenna
Housings.

list thew on the dotted lilies:

items.

Page

Mounts,

u1

p40
064

D6

Plating., Metal
Plastic

on

Rin9s, Collector
Slip Ring Assemblies
ßotarY &
Switches,
Band
Sw¡tches Te lemeterin9

p117
o134
p137

p142
D143

Antenna

size ...
Complete PMI Slip Ring Assemblies we have made range in size from .080" diameter by .450" long
to 40" diameter by 8' high, weighing as much as 3100 lbs. We can make them smaller or larger

-

tailored to your exact requirements.

application.

.

.1

PMI Slip Ring Assemblies surpass severe shock, vibration and water test conditions of MIL -E -2036A
and MIL-T-17113

...

provide trouble -free operation at 60,000 feet, resist fungus and corrosion.

electrical data ...
PMI Slip Ring Assemblies have

a

Voltage Range from microvolts to more than 20,000 volts corona free;

Current Range from microamps to more than 600 amps; number of circuits more than 500; typical Brush

life 14 million linear feet; Frequency from

DC

to more than 60 mc.; Noise Level under all customer

specifications has been met or bettered.

quantity .. .
Production on small Synchro Slip Ring Assemblies runs

as high as 1000 per day. Ample

manufacturing

facilities make low-cost large runs possible.

mail this page TODAY for immediate attention to your
NAME

problem...

POSITION

COMPANY

ADDRESS

.

If your requirements are in the specification stage or in production, P311 engineers will submit, at
your request, a design layout or evaluate your present design layout for possible measures of economy or
efficiency. Our diversified experience in designing and manufacturing Slip Ring Assemblies
ran save you time and money. Mail this page today.

P M INDUSTRIES, INC.,
DESIGN
ELECTRONICS

-- October,

1954

DEVELOPMENT

-

PRODUCTION

Want more information? Use post card on last page.
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ELECTRO -MECHANICAL ASSEMBLIES
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4
Geared to Mesh
Divisions

(continued)

the Super Pro -600 communications
receiver. It is packaged as an
adapter with plug to match one of
the existing tube sockets. It receives its power from the receiver.

...FOR CUSTOMER SATISFACTION
LEACH RELAY CO.
of Leach CORPORATION
an Boulevard, Los Angeles 3,
u

lifornia

INET

sM241X7'

i1.1

Division of Leach CORPORATION
4441 Santo Fe Avenue, Los Angeles 58,

California
1171-

Relays Solenoids
Packaged Systems
Pressure Switches

444

Power Supplies Rectifiers
Magnetic Amplifier Controls

CORPORATION
PALMER ELECTRIC MFG. CO.
Subsidiary of Leach CORPORATION
6629 Bear Avenue, Bell, Californio
JEFFRIES TRANSFORMER CO.
Subsidiary of Leach CORPORATION
1710 East 57th Street, Los Angeles 58,

California

awrAIIIN

o
lu'

50.60.400 Cycle Alternators
DC Generators

/u/

Synchronous Motors

Transformers Windings
Reactors Toraids Coils

...one dependable source ... for

specialized electrical equipment
4 individual, electrical companies geared to mesh for efficient,

economical operations ... modern production facilities, outstanding
scientific and engineering talent co-ordinated by a stable corporate
organization to benefit the customer as well as the industries which
they serve. Customer satisfaction is the prime consideration that governs policy and practice at Leach.
These companies are all pioneers in electrical progress with a total
background of more than 100 years of leadership in designing and
manufacturing precision equipment for aircraft, commercial and
industrial applications ... proud of the many advancements their
products have made possible in the field of electrical, electronics,
electro -mechanical systems, communications and instrumentation.
For aircraft, commercial and industrial efficiency and safety ...
Leach has become The Most Trusted Name in Specialized Electrical
Equipment.

Research
Development
Design
Production
330

gad

CORPORATION

5915 Avalon Blvd., Los Angeles 3, Calif.
District Offices and Representatives in
Principal Cities of U.S. and Canada
Want more information?

Use post card on

last page.
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DIELECTRIC HEATER
is crystal controlled
ENGINEERING CORP., Addison, Ill., has developed a dielectric
heater to be used with automatic
machines for more efficient plastic
ERDCO

sealing, packaging, dehydration,
food processing, deinfestation, tobacco processing and instantaneous
drying of foundry cores. It is a
new r -f generator which is crystal
controlled and cannot deviate from
the assigned frequency. All shielding is completely eliminated. Standardized units are now in production in 1, 2, 3 and 5 -kw output.
The company is presently engineering units in sizes up to 100 kw. The
electronic unit illustrated is composed of 3 chassis, each of which
may be removed or replaced individually. The entire unit is housed
in a cabinet that occupies only 23
in. x 24 in. floor space. The simplified controls are designed to provide easy operation, with complete
operator safety and trouble -free
maintenance.

PHOTOELECTRIC CELLS
junction transistors

use

STANDARD TELEPHONES AND CABLES

LTD.,

Warwick
October,

Road,
1954-

Boreham
ELECTRONICS

new
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ARC #16706

Now users of the light, compact ARC Type 15D navigational
receiving equipment can employ a single panel instrument
that performs the work of two units previously used. The
cross -pointer meter and the course selector have been combined
into one part that fits a standard 31/2" instrument hole.

TYPE 15D EQUIPMENT
Compact... Lightweight... CAA Certificated
For Airborne Reception

of Omni -Directional

Visual -Aural Ranges

Ranges

Simultaneous Voice

Runway Localizers

GCA Voice

This saving in instrument panel space is important,
particularly now that dual VOR installations are so popular.
In addition to the space saving, installation costs are cut.

Ask your dealer to specify the new #16706 Course Indicator as
part of your 15D installation whether single or dual.
The indicator may be purchased separately for use with
older Type C and D equipment. Write for complete data.

-

Course Selector and
Cross -Pointer Meter
in a single unit

R -13B

Receiver with

D -10A

Aircraft Radio Corporation

Dynamotcr

B-13 Converter, E-14 Rack and

M-10 Mounting

BOONTON

NEW JERSEY

A -13B Antenna
C -22A

Control Unit, M-18 Mounting

(ELECTRON ICS

-

October, 1954
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Wood, Hertfordshire, England, is

manufacturing a line of photoelectric cells in which germanium junction transistors are the light-sensitive elements. The light-sensitive
germanium is enclosed in a hermetically sealed metal case which
has a window at one end. When
light strikes the germanium
through this window, the current
passing through the germanium increases in direct proportion to the
quantity of light which reaches it.
The cells are more sensitive to
normal light than most gas -filled or
vaeuum-type cells, and can be used
where the amount of light to be
measured is low. They have an
output of current sufficient to
operate a cold-cathode trigger tube.

with Magnetic Amplifier Control
This latest advance in voltage
stabilizer design by Raytheon
gives you these outstanding advantages of Magnetic Amplifier
Control: (1) lower harmonic content (2) better no load to full load
regulation (3) less cubic space required and (4) ability to take
heavy overload without damage.
Write for complete information.

SPECIFICATIONS
Input:

115

volts, ± 10%, 58-62 cycles,

single phase.

Output:

115 volts, 2000 va.

Output voltage stabilizations:
Fixed load, ±%2% for line change.
± 1% for frequency

change.
No load to

full load (85%

P.

F.), 1%

maximum.
Temperature

rise

of

components;

50°C maximum.

NEW

Harmonics (at 60 cycles input); less

Model W-6710
Voltage Stabilizer

than 5% total.

OPEN TYPE CONSTRUCTION
FOR CHASSIS MOUNTING

Insures constant 6 volts output at 25 watts, stabrt % from an input of 95 to 1.30 volts.
Designed for 6 -volt incandescent reference lamps;
for colormetric or spectrophotometric instruments and for stabilized filament voltages to tubes
used in electronic apparatus within its rating.
ilized to

Efficiency at full load (100% power factor); 90% minimum.

Mounting: Bench, floor, wall or relay
rack.

RAYTHEON

exceaence /in elecfieonicó

RAYTHEON
NEW CATALOG
Gives performance data for the
complete line of Raytheon Voltage Stabilizers. Write for it.

332
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EQUIPMENT SALES DIVISION
Dept. 6120A
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ARBOR PRESS
of close tolerance design
QUEENS TOOL ENGINEERING AND
MFG. Co., 15 Front St., Rockville

Center, N. Y. The Micro arbor
press is a precision bench tool
designed specifically for use by instrument makers where close tolerances are involved in the press fitting of bearings and gears in gear
chains such as are used in cameras
and computers. The end use is not
single purpose in that it does an excellent job of piercing, broaching,
forming and burnishing. Complete
technical specifications are available from the company.

REGULATOR
is a -c

line voltage unit

THE POWER EQUIPMENT Co., Detroit, Mich., has introduced a new
October, 1954

-

ELECTRONICS

ACCELERATE YOUR

DEVELOPMENT OR PRODUCTION PROGRAM
with cost cutting

REEVES
Instrumentation
Breadboard
Parts

A typical setup
built employing
Reeves

Breadboard Parts.

ELIMINATE DRAFTING TIME

REDUCE ASSEMBLY TIME

With Reeves Breadboard Parts you can build
working models or permanent setups directly
from schematics.

Slotted mounting plates, shaft hangers and comp..nent hangers give the Reeves breadboard method of assembly its speed and versatility. Components can he mounted quickly and easily in
any desired position.

ELIMINATE DESIGN TIME
Reeves Breadboard Parts are so versatile that
most types of high precision equipment such as
servomechanisms, control devices and computers
can be developed without designing and fabricating special parts.

REDUCE MODIFICATION TIME

Reeves Breadboard Parts eliminate the enormous
waste incident to making modifications of experi-

mental models built with special parts.

STANDARD AND MINIATURE SIZES AVAILABLE
Reeves Breadboard Parts are available in standard (4" shaft and miniature
(i" shaft) sizes. The latter are ideal for applications where small size and light
weight are important factors.
SEND FOR YOUR FREE FULL SCALE MINIATURE BREADBOARD TEMPLATE.

With the breadboard template you lay out a tentative setup using cutouts of
the components. It's easy. It's practical. When the cutouts have been secured in
place, turn the template over to the shop and you should have your setup in a
matter of hours.
Name

I

Position
I

Company

7

Company Address
201 East 91st Street

New York 28, N. Y.

Telephone: TRatalgar 6-6000

ELECTRONICS

-

I

am interested in further information concerning Reeves products

would like to have the Miniature Breadboard
Template
would like a copy of the Standard
Miniature Breadboard Parts Catalogue

and

REEVES INSTRUMENT CORPORATION
A

Subsidiary of Claude Neon, Inc.

201 East 91st Street, New York 28, New York

Telephone: TRatalgar 6-6000

333
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group of a -c line voltage regulators
as separate items in five popular
ratings. The regulator is exceptionally small in size and weight.
The self -saturating power circuit
was designed for a very low output
impedance which permits transient
overloading without undue loss of
regulation. The control section is
basically a magnetic amplifier with
a cold -cathode -type tube used as a
voltage reference. Safety factors
are designed into the iron core components of this group of regulators,
which provide trouble -free operation.

FOR
USE

WITH

BOTH HARD
AND SOFT
SOLDERS

Frenchtown's new single metallic coating on refractory ceramic
bodies provides a surface to which solders with melting points
frcrn 2'5° F. to 1600° F. may be applied. No expensive,
intermediate nickel and/or copper plating is needed to form i
string, firmly adhering bond with both hard and soft solders.
Now is the time to reexamine your requirements and
spedfications. Look to Frenchtown's new METALLIZED
CERAMICS to save you production time and money. Phone
or write for help on any problem involving the bonding of
cer imics to metal parts or ceramics to ceramics.
*Patent Applied Far

PORCELAIN COMPANY
86 MUIRHEAD
3 3.

Want more information?

AVE.... TRENTON

Use post card on

9, N J.

last page.
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HIGH-PASS FILTER
reduces tv interference
REGENCY, a division of Industrial
Development Engineering Associates, Inc., Indianapolis, Ind. Model
HP -45 high-pass filter reduces tv
interference caused by interfering
transmitters. It is a constant -K
type filter with a cutoff frequency
of approximately 45 me in a 300 ohm balanced line. Attenuation at
29 me is approximately 20 db. At
frequencies of 14 me and below,
the attenuation is 40 db or more.
Signals above 55 me are passed
through the filter without loss. Installation of the filter is easy and
each unit is accompanied by an instruction sheet. List price is $1.65.

MAGNETIC AMPLIFIER
for servo motor uses
THE UNITED TRANSFORMER CO., 150
Varick St., New York 3, N. Y., has

released a new series of magnetic
amplifiers for servo motor applications. Four sizes have been made
available, which will handle 2, 4,
6 or 9-w servo motors when used
with a 115-v, 400 -cycle supply.
These units are extremely compact,
hermetically sealed, and magnetically shielded. The output is shin October, 1954

-
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(continued)

NO GUESSWORK

rar
soidal, amplitude variable, and
phase reversible. Control is provided by a dual triode such as a
12AU7 operating at 400 cps or
higher. The signal to the triode
grids can be polarity reversible d -c
or phase reversible 400 cycles. Response time is approximately 7.5
milliseconds.

YO CH41/CE FOR ERROR
with a
DIRECT READING

HYCON

DIGITAL
VTVM
MODEL 615

ILLUMINATED DECIMAL POINT
AND POLARITY SIGN

The Model 615 VTVM is a precision instrument
functional in design ... professional in appearance.
The direct -reading digital display eliminates most
interpolation error shortens costly "learning
curve" ir factory and assembly line inspection.
Other features never before offered in an
instrument of comparable price include 1 ck.
accuracy (DC and ohms), and 1 millivolt
sensitivity. Inspect the Model 615 at your Electronic
Parts Jobber's. You'll agree the new standard is
Hycon ..."where accuracy counts."

-

-

QUARTZ CRYSTAL
has outstanding stability
KNIGHTS Co., Sandwich,
has developed a precision
quartz crystal design which, according to tests, varied in frequency less than 1 part in 100,000,000 when measured continuously
for 2 weeks. Considered in terms
of the measurement of time, this
corresponds to a rate of change of
less than 1 second in more than 3
years. The G-12A Glasline crystal
was developed to meet demands for
better frequency control necessary
to minimize the rapidly increasing
congestion in the radio spectrum.
JAMES

Ill.,

-

-

12 RANGES: AC, DC, OHMS
TO 250 MC

(with auxiliary probes)

AC FREQUENCY RESPONSE

OVERLOAD PROTECTION

LIGHTWEIGHT, STURDY STEEL CASE

PROVISIONS

FOR BENCH STACKING

The Model 615 VTVM is one of a matching set of
precision test instruments, which includes the
Model 617 Oscilloscope (designed for color TV )
and the Model 614 Standard VTVM.
Service facilities in vcur area.

SIGNAL GENERATOR
is

accurate to

2

CM Mfg. Company

percent

2961 EAST COIORADC STREET i'ASADENA 8, CALIFORNIA

36-17 20th
Ave., Long Island City 5, N. Y.
Model SI) -200 portable uhf signal GRANCO PRODUCTS INC.,

ELECTRON ICS

October, 1954

"Where Accuracy Counts"

Want more information?
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PRECISION RESISTORS

(continued)

gain generator features coaxial
tuning elements, continuous and
precision tuning over the entire uhf
band, calibration in both frequency
and channel designations, and balanced detector meter circuit and
gain control. Frequency range is
440 to 910 me and to an accuracy of
2 percent, indicated by a single
direct -reading scale. The instrument measures gain, tracking, calibration, accuracy and range of uhf
tuners, converters, antennas, strips,
boosters and receivers.

HERMETICALLY SEALED

2

GUielCinOo Ri
511i?ñCD

To the two previous types now in general

use-Type

CP

(resin -film coated) and Type CPH (metal-cased)-there is now
added the new Type CPC (ceramic -cased) Carbofilm.

Here's the finest in precision resistors. Ceramic case with metallized
end seals means permanent hermetical sealing. No capacitance

effect between element and casing. Longest leakage path.
Insulated body squeezes among other components without electrical

complications. Withstands extremes in humidity and temperature.
Guaranteed tolerance of

t-

1%. Excellent stability

re. temperature and voltage coefficients, ageing, noise, etc.
In

Get the Facts ...
'Reg. trade -mark

H. -Q
DIVISION

1

and 2 watt sizes.

Literature on request. Write on business letter head, stating particular precision -resistor interest, for sample. Let us quote.

AEROVOX CORPORATION
OLEAN, N. Y.

AEROVOX

ACME

CINEMA

CORPORATION

ELECTRONICS, INC.

NEW BEDFORD, MASS.

MONROVIA, CALIF.

ENGINEERING CO.
BURBANK, CALIF.

In Canodo: AEROVOX CANADA LTD., Homitton, Ont.
JOBBER ADDRESS:
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740 Belleville Ave., New Bedford, Mass.
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RECORDER
with nylon gear drives
EDIN Co., Worcester, Mass., has
announced the model 8082, two channel oscillograph recorder. Noise
has been eliminated by the use of
nylon gear drives. Recording shifts
to any one of six speeds, from 2.5
to 100 mm per second, may be
made easily, higher or lower, on
this model, while the unit is operating and while it is turned off.
A deposited -metal drive roll and
positive nonslip paper adjustments
permit the use of rolled or folded
paper with equally high efficiency.
The unit transcribes in ink, drawn
October, 1954

-
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AEROVOX

through a non -clog ink system, on
true circulinear coordinates.
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TENSION ANALYZER
applicable to all textiles
BRUSH ELECTRONICS CO., 3405 Perkins Ave., Cleveland 14, Ohio, has

announced a new tension analyzer
for accurately measuring and recording instantaneous tension loads
in filamentary materials. The complete unit is equally applicable to
all textiles and to fine wire of reasonable flexibility. The tension
analyzer will measure both static
tension levels and dynamic tension
variations while the material is running at high production speeds. In
operation, the filamentary material,
whose tension is to be measured, is
placed over the three pulleys of the
transducer. The tension in the ma
terial causes mechanical displacement of the center pulley. These
displacements, both static and dynamic, are converted into electrical
signals which are amplified and recorded on the direct writing oscillo graph. Special hardware and fittings have been designed so that
the transducer may be positioned
on any plane at any level, from approximately 1 ft to 8 ft above the

At

SNC
QR

RLHS

DURI NITE*
MOLDED TUBULAR PAPER CAPACITORS
The new and improved Duranite (Type P88N) paper tubulars

still feature Aerolene*-the solid impregrant-combining the advantages
of wax and oil impregnants. No need of stocking both types.
No

risk of shelf deterioration.

And now Duranlites are molded in blue non -inflammable plastic.
Top eye

appeal-and outstandingly rugged. Pigtails, centered
and firmly imbedded, won't work loose or pull out.

Units essentially immune to moisture penetration. Exceptional
performance characteristics-insulation resistance; power factor
vs. temperature; 100° C. operating temperature.

Get the FACTS!
Descriptive literature on request. Write on business
letterhead for sample. Standard values stocked for
immediate delivery. Let us quote on your needs.

floor.

SERVO MOTOR
features high performance
INFRA ELECTRONIC CORP., 553 Eagle
Rock Ave., Roseland, N. J., has
announced a new servo motor deELECTRONICS

-

October, 1954

NEW BEDFORD, MASS.

DIVISION
OLEAN, W Y.

*Trade -mark

Export: Ad Auriema,

Want more information?

www.americanradiohistory.com
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ACME

CINEMA

ELECTRONICS, INC.
MONROVIA, CALIF.

ENGINEERING CO
BURBANK, CALIF.

8Y Stood

Use post card on

St., New York, N. Y. Cable: Auriema, N. Y.
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NEW VOLTAGE REGULATING CIRCUIT

Offers these Design Advantages
in Power Supplies!

*
*
*

Greater provision for heavier power requirements.

*

Filtered to hold ripple voltage in D -C output to less than
0.5% RMS at full load.

*

Not dependent upon accurate maintenance of line frequency. Successfully used with emergency, portable or
standby units.

*

New supplies listed in standard sizes.

Need for fans, blowers or other moving parts eliminated.

signed to give maximum flexibility
for ready adaptation to many military and commercial applications.
The type M-130 servo motor, built
in the popular 1.062 o.d. size, features a hermetically sealed stator
providing high operating stability,
and a high torque -to-inertia ratio
for rapid acceleration and deceleration service as encountered in servomechanism and computing applications. The unit is designed to be
inoperative under single-phase conditions, and a sloping speed -torque
characteristic provides viscous
damping in control applications.

regulating tube is only tube used.
This has an alternate VR -105 which is used as a ready
standby to assure continuous power flow.
A VR -105 single voltage

These new Peco power supplies are designed
to do a better job simply, inexpensively and

with less maintenance. Write for free bulletin

REFERENCE CAVITIES
cover 6 frequencies

listing specifications and standard sizes.

BOMAC LABORATORIES, INC., Salem

POWER EQUIPME
Battery Chargers

*

Battery Eliminators

O.C. Power Supply Units

*and other

338

*

Regulated Exciters

Special Communications Equipment

5740 NEVADA, EAST

/

DETROIT 34, MICHIGAN

I

Want more information? Use post card on last page.
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Road, Beverly, Mass., announces a
new line of high -precision reference cavities covering six different
frequencies. The cavities are essentially fixed-frequency, vacuum sealed, transmission -type tubes.
They are used primarily as frequency determining references and
frequency stabilizers in radar
October, 1954

-
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beacon applications. Temperature
stability from 100 C is ± 0.3 me;
0 C to -55 C is ± 1.0 mc. By cushioning the tube within the block,
resonant frequency is held to ± 0.1
me under vibration and shock up to
50 g.

C

r

MINI -DUAL

Variable Capacitor*
* PAT. AI PI

FOR

OUTPUT TRANSFORMER
for ultralinear operation
CHICAGO STANDARD TRANSFORMER
CORP., 3501 Addison St., Chicago

18, Ill., has announced a highfidelity output transformer, BO -13,
designed for ultralinear operation.
It features sealed -in -steel cons,ruction. Extremely compact, its drawn
steel case measures only 3 11/16 in.
X 3 5/16 in. x 4 11/16 in. high. It
has pin -type terminals and is designed with studs for flush chassis
mounting. Complete details, including performance curves, are given
in bulletin No. 33.

for
SUB -MINIATURE RECEIVERS
and SUB -MINIATURE

TRANSMITTERS

Prototype

models
available only. For
further details, price
information and delivery dates, write,
wire or phone.

RECTIFIER
for h -v and current operation
AMPEREX

ELECTRONIC CORP.,

230

Duffy Ave., Hicksville, L. I., N. Y.,
announces a new mercury vapor
rectifier tube, to meet the demand

DIMENSIONS: (exclusive of shaft)
13/16" x 11j6" x 11/16". Capacitance
Range: up to 385 mmfd per section,
with at least 10:1 ratio from maximum to minimum. Both "rotors" and
both "stators" are isolated for flexibility of circuitry. Specially cut plates
are possible but not recommended.
Shaft diameter: 3/16" or 1/4". Standard
Shaft lengt:n: 3i8". Other lengths to
order. Weight 12 oz. Patent Applied
For.

QUARTZ CRYSTALS and ELECTRONIC DEVICES by

IflcCoq

ELECTRONICS COMPANY
MT. HOLLY SPRINGS, PA.

PHONE 376

for a comparatively inexpensive
ELECTRONICS

-

October, 7954
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The facts

EAS

electronic
equipment

FLO

and SIL-FOS
low-temp: ature
silver
zing

Profitable low-cost production starts on
the drafting board. That's why electronic
designers should know about EASY-FLO
and SIL-FOS brazing. This widely used
process is the key to amazing strength,
speed and economy in the production of
metal assemblies. And for many electronic
assemblies, low -temperature EASY-FLO
and SIL-FOS brazing offers these further
important advantages: high electrical conductivity-strong resistance to corrosionminimum danger of overheating when joining thin metals.
BEST WAY TO GET THE FACTS is from a field
service engineer. He has the know-how to
help you from design right through to production. Glad to send him, entirely without
obligation. Just write and say when.

(continued)
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long -life rectifier for relatively h -v
and current operation. Designated
as type 6508, it meets the demand
for many industrial and communications applications. Type 6508 is
intended to be used instead of
standard tubes which have not been
used in many applications because
of initial and replacement cost. This
new rectifier has a peak inverse
voltage rating of 21 kv and a
voltage drop of 15 v. The cathode
is directly heated, oxide coated.

(,a.A".)

RESISTORS
in three wattage ranges
INC., Columbus,
Neb., announces the production of
a new hermetically sealed, ruggedized, deposited carbon resistor for
the ultimate in precision. Type HC
Dalohm resistors are completely
solder sealed in a newly developed
envelope of nonhygroscopic ceramic,
and are ruggedized for incorporation into snap -in component clips.
They are production tested for resistance to thermal shock, saltwater immersion and humidity.
The resistors are available in 3
wattage ranges
1 and 2) and in
resistance ranges to 200 megohms.
DALE PRODUCTS,

(,

POINT-in producing their line of
Precision Microwave Test Equipment, the

A CASE IN

FXRF-R MACHINE WORKS, Inc., Long Island
City, N. Y. do quite a bit of EASY-FLO and

Standard tolerance is

1

percent.

SIL-FOS brazing.

Typical jobs pictured are:
1. Klystron Tube Mount assembly for Microwave Spectrum Analyzer -6 EASY-FLO joints.
2. Broadband Probe-the main body is
EASY-FLO brazed to base and detector tee.
3. Wave Guide assembly for Direct Reading
Frequency Meter -4 EASY-FLO joints.

*

SLOTTED SECTIONS
are precision built
UNIVERSAL MICROWAVE CORP., 380

FOR THE FACTS IN PRINT GET BULLETIN

20

It gives all the advantages of EASY-FLO and SIL-FOS brazing
plus useful information about joint design and fast production
brazing methods. Write for a copy, today.

HANDY & HARMAN
G

1

Offices: 82 Fulton Se., New York 38,

DISTRIBUTORS IN PRINCIPAL CITIES
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Use post card on

OFFICES and PLANTS
BRIDGEPORT, CONN.
PROVIDENCE, R. I.
CHICAGO. ILL.
CLEVELAND. OHIO
DETROIT. NICK.
LOS ANGELES. CALIF.
TORONTO. CANADA
MONTREAL. CANADA
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Hillside Ave., Hillside, N. .1., offers
a new series of precision slotted
sections. The units are constructed
of normalized aluminum precisely
machined and fitted with watch -like
precision. The carriage is of
hardened and ground high quality
tool steel. Its unique support and the
elimination of backlash in the drive
mechanism offers exacting measurement regardless of carriage posi October, 7954

-
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PRECISION PAYS
Precision may look expensive at
first, but it saves money in the long
run. You may have learned the cost
of working with parts that almost
fit-sheet metal or machined parts.
We stand for "profitable precision
in industry."

tion. The slotted sections are available in 4 waveguide sizes ranging
in frequency from 2.60 to 12.40
kmc.
They are designed to accommodate a broadband probe
which can readily be replaced with
a special micrometer probe quickly
to change the unit to a variable susceptance transformer.

Welding without Distortion

Structural Frames with
Sheet Metal Enclosures

Cast and Sheet Metall

Cost and Structural
Frames and Enclosures

Waterproof Enclosures

s

Machined Parts and Enclosures

TV CAMERA
for one -hand operation
GENERAL

PRECISION

LABORATORY

Pleasantville, N. Y. A new tv
camera enables an operator on one chain show to handle all camera
work from the control room with
one hand. Image orthicon camera
is mounted on remote control pan and-tilt pedestal, with a GPL -Watson vari -focal lens. This zoom lens,
with a 5 -to -1 ratio and total range
of 3 to 30 in., is operated by two
buttons on the pan-tilt handle of
the remote controls box (left). The
camera can be made to pan and tilt
to follow action, zoom in for extreme closeups or out for full scene,
or switched instantly to any of 6
preset positions by pushing butINC.,

ELECTRON ICS

-

October, 1954

Intricately Machined
Cast Parts Assembled

CONRAD
& MOSER

Multiple Stampings and
Machined and Molded Parts

4eD&e
U

Mechanics for Electronics

Avenue
Long Island City 1, N. Y.
2 Borden

f

'

eß
e,

yEo
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tons. Focus and iris adjustment are
also handled at the one-hand operating center.

TINY CAPACITORS
made to close tolerances
ANCHOR RADIO CORP., 2215 S. St.

Miniaturization means fewer physical sizes to
cover a large capacitance range. Non wire
lead capacitors can be made even smaller.

miniature in size

only

When your design says miniature and your specifications say quallity

-

here's the combination...

The Corning Fixed Glass Capacitor
is approximately one third smaller
than other kinds of equal capacity.
In performance, the Fixed Glass
Capacitor has most of the advantages
of mica-plus some special features
of its own.
You'll find a lot about their performance in the way they're made.
Layers of conductor and dielectric
are sealed together at high temperature and pressure to form a rugged
monolithic unit. The seal cannot be
altered nor can properties be changed
short of destroying the capacit or.
You can use Corning Fixed Glass
Capacitors at temperatures to 125°
C. and higher, with proper voltage
de -rating. The temperature coefficient remains the same after repeated temperature cycles and it is
held within narrow limits over a

wide temperature range with very
little variation between capacitors.
Capacitance drift is close to zero.
Usually it's less than the error of
measurement.
Moisture can't enter these Fixed
Glass Capacitors. Insulation resistance is high. Dielectric absorption
is low.

And you can get a variety of sizes
and shapes. Because of its unique

construction, the Corning Fixed
Glass Capacitor allows wide latitude
of equipment design. We can make
capacitors to your electrical and
physical specifications. What's more,
single, self -supported units can be
designed for high voltages or high
capacitances. Series parallel combinations extend the range still further.
For more information about the
remarkable advantages of Corning
Fixed Glass Capacitors, please write,
wire or phone us.

CORNING GLASS WORKS

CORNING, N.

New Products Division

agree meet
342

Want more information?

Louis Ave., Chicago 23, Ill. The
new Tekaps capacitors are most
practical in values of 0.5 p.p,f to
10 p.µf. They are extremely small
and easily manufactured to close
tolerances, 10 percent being standard. They have a zero temperature
coefficient from -60 C to over 300
C; a dielectric constant of 2.0 at
all operating frequencies; a power
factor of 0.0005 at all operating
frequencies and a moisture absorption factor of zero. Silver-plated
terminals allow soldering directly
into circuits but leads can be furnished if desired.

Use post card on
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POWER SUPPLY
has large capacity
UNIVERSAL ELECTRONICS Co., 2012

South Sepulveda Blvd., Los Angeles,
Calif. Model 3100A power supply
is precision regulated to better than
0.1 percent for line variations from
105 to 125 v a -c or for zero to full
load output current. Voltage range
is 0 to 300 v d -c at 0 to 1 ampere.
Output impedance is guaranteed
to be less than 0.8 ohm from 2
cycles to 10 kc, but may be made
either positive or negative by setting of load compensation potentiometer. Also furnished is a stabil October,

1954- ELECTRONICS
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ized 0 to 150-v bias output and a
6.3 v a -c output at 8 amperes. Panel
size is 8l in. x 19 in., rack mount-

ing, or with steel cabinet.

C

C's

SIZE 104 SERIES SYNCHROS

deatiaagt)/
ANNEALING OVEN
for crt button stems
STEINER-IVES CO., 309

Springfield

Rd., Union, N. J. To reduce heat
strain in crt button stems an annealing oven has been developed
that holds the stems in a vertical

position during the heating process.
The oven is of a conveyor type and
has 3 heat zones, each of which can
be controlled separately (or as a
unit) to provide the proper heat
curve. Speed of operation can be
varied by means of variable rheostat controls and the electronic
pyrometer -type controls hold the
temperature variance to a minimum. Hourly production of annealed stems is about 300. The
oven, designated K-1, reduces
shrinkage, practically eliminates
spoilage from nonuniform heating
and improves the quality of the
stem.

In quantity production ... available for immediate delivery
is this high performance series of standard Size 11 Synchros
1.062" diameter.

...

...

Minimum weight -1 full oz. lighter! Magnetics of optimum proportions are built
into:

Receivers

Differentials
Control Transformers

Resolvers

Sine -Cosine

Transmitters

Generators
Another product of the engineering team
which pioneered precision synchros.

For full engineering infor-

mation, drawings, electrical characteristics, etc.,
write or telephone T. W.
Shoop, Sales Dept. Telephone (Phila.) MAdison
6-2101. West Coast Rep.
Wm. J. Enright, 988 W.
Kensington Rd., Los Angeles, Calif. MUtual 6573.

LOOK TO Cp/DC FOR SYNCHRO PROGRESS

RECEIVER
for tv rebroadcasting
Division of
NEMS, Inc., 919 Jesup-Blair Drive,
Silver Spring, Md. Model TR -1 has
been designed specifically to meet
the requirements for a high -quality
receiver for use in direct pickup
CLARKE INSTRUMENTS,

ELECTRONICS

-

October, 1954

CLIFTON PRECISION PRODUCTS CO., INC.
PENNSYLVANIA

CLIFTON HEIGHTS
Want more information?
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QUARTER -TURN FASTENERS

MEAN QUICK ACCESS.
On panels, doors or
covers, Camloc Fasteners
provide positive locking
by a quarter -turn with a
screw driver or wing
head. They're vibration -proof,
because the action
of cam, spring and detent
creates a uniform
locking torque that grips
firmly. Camloc
Quarter -Turn Fasteners
cost less to install...
minimize replacement... fewer
do the job.

LATCHES
HEAVY DUTY
Where
EASILY OPERATED. her whigh
ere
SAFELY AND
capacity
heavy
under
shear -tension
done
be
closing must
opening and
has the answer.
pgr

and rebroadcast of tv signals. The
mechanical construction is the same
as that normally used in tv transmitter input equipment. Bathtub
construction provides maximum accessibility to all tubes and controls,
the other components being readily
accessible on terminal boards located on the rear of the chassis.
Three outputs are provided-video,
audio and sync. The video signal
is available at the normal level and
polarity provided by network interconnection. The response of the receiver extends to 4 mc, and it is
adaptable to color reception without modification. The sound channel, separate from the video channel, features wide frequency range
and low distortion. The third output provides a stripped -sync signal
free of noise. Effective afc makes
the receiver very stable, with oscillator drift held to a very low value.
Complete specifications and prices
are available.

loads-Camloc

retracting heer the
loaded handle,
are among
positive locking
advantages.
design
many

SUITED TO YOUR

aircraft, machineryNEEDS. In the electronics,
original equipment and many other fields, leading
manufacturers
Camloc's Engineering
are
Department to calling on
fasteners that
increase accessibility. design special

If you have any fastener problem, write for our
catalog or specific information.

STRESSED PANEL FASTENERS

soon I

A

CI

complete departure from conventional fastening.
Write for illustrated brochure.

rn Le0
FASTENER CORPORATION
75

Spring Valley Road, Paramus, N. J.

WEST COAST OFFICE: 5410 WILSHIRE BLVD., LOS ANGELES, CAL

344
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VTVM
measures complex waveforms
ELECTRONIC MEASUREMENTS CORP.,
280 Lafayette St., New York, N. Y.
Model 107 vtvm directly measures

capacitance, resistance and complex
waveforms peak-to -peak. It measures capacitance from 50 µµf to
5,000 µf, inductance from 1.4
henries to 140,000 henries in 4
ranges, in 6 ranges all peak -to -peak
voltages of complex waveforms between 0.2 v and 2,800 v, rms values
of sine wave voltages between 0.1 v
and 1,000 v, resistance from 0.2
ohm to 1,000 megohms. The supplied d -c probe has a 1-megohm isolating resistor. The vtvm uses an
October, 1954

-
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electronically balanced push-pull circuit and peak -to-peak rectification,
and 1 percent multipliers for
voltage, capacitance and resistance
measurements. Also incorporated
is a zero center position for f -m discriminator alignment.

PRECISION PARTS TO
PRODUCTS WEIGHING TONS... A Range

of Unusual Versatility

FROM DRAWING BOARD
TO FINISHED PRODUCT
...All Under One Roof

Servo Amplifiers
Electronic Chassis

Gear Assemblies

Instrumentation
Sheet Metal Cabinets

PANEL METERS
are sealed-ruggedized
SIMPSON

ELECTRIC

Co., 5200 W.

Kinzie St., Chicago 44, Ill., has announced new sealed-ruggedized
panel meters made with d -c ranges
showing any practical scale from
300 p.a to 800 ma. The meters are
in. and
available in two sizes

-2

3:1

in.

In Daystrom's 350,000 sq. ft. plant the very
finest modern machinery and equipment
has been acquired for the manufacture, assembly
and test of these products. Daystrom's research,
development, engineering and manufacturing
specialists have a collective experience that embraces
electronics, nuclear instrumentation, computing
and electro -mechanical devices. To supplement
these creative skills Daystrom also has
specialists in metallurgy and welding, as
well as organic and plated finishes.
Daystrom Instrument has earned
its place in the expanding
Daystrom Incorporated family.

ffleammouggemou-

Radar
Computers
Radio
Servc Controls

Gun Fire Control Systems

MEP

""AttRee4

Gyros

Ordnance Telescope Mounts
Nuclear Instrumentation
Precision Potentiometers

Electrical Test Equipment

VACUUM COATINGS
of metallized glass
METAVAC

INC.,

45-68

162nd St.,

Flushing 58, N. Y. A variety of
metals are applied by high vacuum
evaporation to form precision resistance films. Evaporated metal
films deposited on glass are extremely stable, controllable as to
resistance and reproducible. ThickELECTRONICS-October, 1954

ARCHßALD, PENNA.

Division of Daystronz, Incorporated

WRITE TODAY FOR OUR FACILITIES REPORT
Want more information? lise post card on last page.
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SPECIAL PRECISION
WIREWOUND POTENTIOMETERS
.. engineered and manufactured to meet
your mechanical and electrical needs.

ness of a few millionths of an inch
make these elements ideally suited
for microwave resistors even at the
highest practical microwave frequencies. The company has been
awarded Signal Corps approval on
rectangular elements to MIL -A 11052A. Other rectangular as well
as coaxial and disk elements are
custom fabricated to customer requirements.

SECTION YI

SECTION

40*

70. 100
200
SHAFT ANGLE

320*

`2

360

0

100*

40*

200

320* 360*

70*

The special 2 -section potentiometer, illustrated by
the curves and schematic diagram above, combines
more engineering techniques than is likely to be
required in any one potentiometer. Yet even complex projects like this are no problem for Vectron's
design engineering staff or for their production
department.

Vectron will design and manufacture precision
wirewound potentiometers to your specifications
give you the results you want
high linearity,
small size, low torque and the ability to maintain
performance under extremes of temperature,
humidity, vibration, shock and other unusual environmental conditions.
.

For

.

.

further information, write:
Precision Components Section
Vectron, Inc.
404 Main Street
Waltham 54, Mass.
Vectron's Potentiometer Bulletin (at left)
includes 3 basic types available with
many variations. These 3 types are
suitable for a wide range of electrical and electronic uses.

1

É

IRON, inc.

Gm., and

-`hedaut'«<nr<,f

404 MAIN STREET, WALTHAM 54, MASS.
Vectron invites your inquiries regarding the development and manufacture of:

Gyro,mechonisms
Gyro stabilised Platforms
Gyros and Gyro Systems
Aircraft Instruments

346

Precision Mechanical Devices
Computers and Calculators
Geor Assemblies
Test Instruments

Synchros and Servomechanisms
Electronic Systems
Precision Electronic Components
Communication Networks and Filters

Microwave Equipment
Microwave Test Equipment
Radar Units and Systems
Echo

Boxes

Want more information? Use post card on last page.
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PULSE TRANSFORMER
hermetically sealed

is

BERKSHIRE LABORATORIES, 506 Beaver Pond Road, Lincoln, Mass.
Type PT -4 hermetically sealed
pulse transformer is a versatile
four -winding unit with 2:2:1:1
turns ratios. Measured characteristics includes 120 ohms characteristic impedance, 0.03-usec rise
time, 20 -percent droop at 1 ..sec,
40 -percent droop at 2 u.sec. As a
pulse or trigger generator it may
be used in many different blocking
oscillator circuits. It may also be
used for coupling and impedance
matching. The core is of the wound
type, using high quality magnetic
material, uncut. The windings are
brought out to 8 terminals provided
with solder lugs. The transformer
is designed and constructed to meet
MIL-T-27 specifications.

CHASSIS SLIDES
are ultrathin
CHASSIS-TRAK CORP., 6252 E. Iona
Road, Indianapolis 3, Ind., announces a new series of ultrathin

(9/32 in.), heavy-duty chassis
slides. Four stock sizes fit all standard electronic chassis, cabinets and
October, 7954

-
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Auto -Shift

tables help get the work done

racks. They feature automatic out
position locks (especially useful for
sloping cabinets) and instant pushbutton return or chassis removal
from cabinet for bench servicing or
unit replacement. The slides support 175 lb in the full extended position and allow the chassis to be
tilted back for servicing bottom
components. They are permanently
dry lubricated and meet JAN slide
specifications. All attaching hardware, installation templates and instructions are included with each
pair of slides.

o

o

with 30-50% more space efficiency
About 250 square feet accommodate two more Auto -Shifts
than separate boards and desks. Auto-Shift puts a large
reference surface and drawer directly behind each draftsman for maximum space and operating efficiency-especially
effective in row installations.

d-o....l
tin r

A

Aui...tiAih

o
Auto -Shoff

IN*40A1

Awo.9Adr

o
AutoSAd,

o

with much less draftsman fatigue

o

Auto -Shift has greater flexibility. Note the foot and hand
releases (circled above) to adjust board height and slope
instantly. Fully counterbalanced top moves effortlessly. Draftsman can change working position often-fatigue is sharply
reduced-and the work gets done with AutoShift.

For the whole important Auto -Shift story, mail the

RESISTOR
is

coupon below today.

epoxy -encapsulated

CINEMA ENGINEERING Co., Division

of Aerovox, Inc., Burbank, Calif.,
has added an encapsulated resistor
to its line. The wire -wound resistive
element is precisely positioned in
the epoxy body for consistent and
accurate capacitance effect to chassis. The unit itself is mounted
directly on the chassis with two
8-32 machine screws. Terminals
are turret type. Resistance values
are 0.1 ohm to 3 megohms. Type
38042 resistor measures 2 in. X 1
in. x 11 in. It offers complete
closure from the elements, the ter ELECTRONICS

-

October, 1954

booklet is yours,
free. Contains all the Auto -Shift
facts, new ranges of sizes, data
This Auto -Shift

DRAFTING EQUIPMENT DIVISION

on new models

for front and
rear of row installations. Fill
out and mail this
coupon now!

MANUFACTURING

COMPANY

Two Rivers, Wisconsin

Hamilton

Manufacturing Company, Two Rivers

7,

Wisconsin

Please send me the new Auto -Shift booklet (ADR-97)

Name
Firm
Address

State

City

_J
Want more information?

www.americanradiohistory.com

Use post card on

last page.
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minais being the only exposed metal

parts.

TERMINATIONS
for calorimetric wattmeter
CUBIC CORP.,

extended its

These new plug-in hermetic

seals mate with a standard
octal socket. They have the
desirable feature of all Triad
terminals: heavy moulded con-

struction of mineral -filled MILP -14

approved phenolic, high

dielectric strength, high conductivity gold alloy plated pins,
hot -tinned solder rings, and
resistance to "tracking" and

San Diego, Calif., has
series of primary

standard calorimetric wattmeter
terminations to cover the spectrum
from 100 to 26,500 mc. Model MC 1B, with associated adapters, covers
the range from 2,600 to 26,500 mc;
the MCX-1A, a coaxial type, covers
from 100 mc to 3,000 mc, and the
MCL-1A L -band termination, with
adapters, covers from 1,120 to 2,600
mc. All models feature a very low
residual vswr, primary standard
accuracy, and direct -reading of
average power up to 600 w, over a
plurality of expanded scales. The
wattmeter terminations are supplied with an associated liquid circulator which can be modified, on
request, to permit metering of high
average powers.

featuring

-

Reliability unlimited by small sizewithin recommended range of use.
Resistance to shock, vibration and temperature change available to meet
military specifications.
FLEXIBILITY for adaptation to wide
range of application. Available for
D.C. operation only.
The same well proportioned magnetic
structure characteristic of all MAGNECRAFT Relays.
Dimensions-open type, 1-11/32" long,
11/16" wide and 1" high with DPDT
contacts.
Dimensions-hermetically sealed with
up to 6 contact springs per stack, 12
springs total, and 8- or 14 -pin solder terminal header, base dimensions
31/32" by 1-11/32", height 1-41/64"

fungus growth. They meet

Send for Catalog describing Class 33,
Class 11 and Class 22 Relays for A.C. or
D.C., open, plug-in, dustproof, hermetically sealed and many special models.

MIL -T-27 requirements.
These terminals may be had

with either rolled or flat
flanges. Rolled flanges are
available to

fit either

a

1" or

11/e" 0.D. can. Cans in either
CRS

or nickel alloys are avail-

able on special order.
For specifications and prices on
these plug-in terminals and for a
wide range of other single and

multiple hermetic seals write for

Bulletin

TH -54G

SELENIUM RECTIFIER
is

1

RICHARDSON-ALLEN

TRANSFORMER CORP.

h5 Redwood Ave., Venice,

Want more information?

Use post card on

constant -voltage type
CORP.,

39-15

Main St., Flushing, N. Y., offers a
rectifier rated at 28 v 30 amperes

last page.

MAGNECRAFT ELECTRIC CO.
1448

W. VonBuren St., Chicago 7, III.

Want more information? Use post card on last page.
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which is adjustable from 21.8 to
30.8 v. An electronically controlled
saturable-core reactor is used to
obtain fast recovery and close regulation. Recovery times is 0.2 sec
and regulation of 0.2 percent with
a fixed load and variable line of
± 10 percent or a fixed line and
variable load of 3 to 30 amperes;
for no load the regulation will be
slightly higher. Output is filtered
for a maximum of 0.5 of 1 -percent
ripple. The unit is designed to be
operated from a line source of 115
v, single phase, 50-60 cycles. Ambient temperature range is from

000
Vour

Best

Thickness

Nominal

Inches

Size

SHEET

Source Is
& Up

1/2

*Can

be furnished

in

1/2

sheets

ROD

-20Cto+25C.

HERE'S WHY: You

can
DIAMETER INCHES
order in quantity and in
1116
a wide variety of sizesand be certain of complete
3/s
uniformity throughout.
13/4
5/g
3/4
2
Our strict density control
r/g
21/4
21/2
assures you thoroughly
3
non -porous TeflonOther diameters
on specification
free from any flaws which
TUBING
might possibly affect
your end use or product.
Dimensions are accurate
to your most critical
TYPICAL
tolerances-no rejects,
I. D.
waste of material or loss
of time. You get product
/2
purity-Teflon at its
11/2
best in every one of its
11/2
21/2
3
13/4
remarkable characteristics.
Delivery is prompt-you
Characteristics of Teflon
get the quantity you
CHEMICAL
want when you want it.
Completely inert.
ELECTRICAL
Since the availability of
Very high dielectric strength.
Extremely low power factor.
Teflon, "John Crane"
THERMAL
engineers have worked
Temperature range
-300 to +500 F.
with Industry to successfully
MECHANICAL
solve innumerable problems and
Strong, flexible, weather
resistant.
develop new applications. You can
LOW COEFFICIENT OF FRICTION
Absolutely non -slick.
benefit from their experience
DuPont
Trodemark
and know-how.
1/4

1

5/16

3/g

1

1/6

'/16

1

1/4

1/2

1

1

9/16

TANK COILS
operate at 1,000 rpm
WHITE INDUSTRIES, 421 W. 54th
St., New York, N. Y., is manufac-

turing high precision electronic
tank coils. They contain about 225
miniature precision parts, some of
which are manufactured to as low
as 1/10,000 tolerance. These extremely flexible tuning units operate at approximately 1,000 rpm
and have a built-in brake to prevent coasting. Low operating torque
(3 in. -oz has been made possible
by meticulous assembly of close
tolerance parts.

CRT TESTER
is quick -action device
AUTHORIZED MANUFACTURERS

SER-

Wyckoff Ave., Brooklyn, N. Y., is producing a lightweight, portable crt tester. Model
101 is so designed as to provide a
VICE Co., 919

positive test indication within 90
seconds for continuity and emission. All phases of potential trouble
and breakdown are clearly outlined
on the front panel. No additional
computations are necessary. ComELECTRONICS-October, 1954

1/2

SIZES

INCHES

O. D.
3/g

1/4

3/g

3/4

1/2

1

3/4
1

*

Request full information and ask for our bulletin, "The Best in
Teflon." Crane Packing Co., 1802 Cuyler Ave., Chicago 13, Ill.
In Canada: Crane Packing Co , Ltd.,
617 Parkdale Avenue, N., Hamilton, Ont.

Want more information?

www.americanradiohistory.com

Use

post card on last page.
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plete facilities are available for the
testing of open connections, shorted
elements, leakage, cathode emission
and indication of gaseous tubes.
Tests can be made with the crt in
carton, tv set, cabinet or on the
bench: Compactly engineered, the
model 101 can be easily taken from
shop to homes. It weighs only 5i
lb and its overall size is 8 in. X
9 in. x 3 in.

equipment

When repairs and maintenance of
electronic equipment are needed,
wasted time costs money! Alert manufacturers have totally
eliminated the laborious step of "getting at" vital components
by installing Grant Industrial Slides. Is your equipment
mechanically up to its high electronic standards? If not,
Grant offers you:

A -C MOTOR
has low -inertia rotor
THE ELECTRIC INDICATOR CO., INC.,

great variety of types, suitable for most needs
is in stock and available for immediate delivery.
Custom Slides. Our engineering staff will assist you at your plant
and develop slides that fit your requirements perfectly.
Write today for our complete Industrial Slide Catalog.

Stock Slides.

A

Grant Industrial Slides
Grant Pulley and Hardware Corporation
31-73 Whitestone Parkway, Flushing, New York

L
350

J
Want more information? Use post card on last page.
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Springdale, Conn. This precision built two-phase two-pole induction
servo motor with double -ended
shaft has a low -inertia squirrel cage
rotor designed to eliminate togging
at low speeds. The type DPJJD-76438 provides a high torque -to -inertia
ratio, low starting voltage, and
linear torque -speed characteristics
with maximum torque at stall. It
can be wound with 2 or 4 poles.
Characteristics at 60 cycles are:
5 w output, 5 in. -oz stalled torque,
and control phase stalled impedance
5,000 ohms. Weight is 23 oz. The
unit can be made to operate from a
single phase source by splitting the
phase with a capacitor. It is avail October, 1954

-
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able for 400 cps operation, or can
be designed to meet specifications.

WIDE -RANGE
FREQUENCY METER
85-1000 MEGACYCLES

Government Approved

Calibration Accuracy:
.005%

Stability:
.0025%

PICTURE TUBE
is shorter and lighter
RAYTHEON MFG. Co., 55 Chapel St.,
Newton 58, Mass., announces the
17 -in. monochrome picture tube
17AVP4. It is 3á in. shorter in

overall length and approximately
4 lb lighter than present 17 -in.
tubes. The tube incorporates a new
90 -deg deflection bulb with a 1 -in.
shorter neck length and achieves
maximum compactness with conventional viewing area. It has electrostatic focus and magnetic deflection
and is the ideal tube for modern,
low cost, compact, tv designs.

Resettability:
.0025%

IMMEDIATE
DELIVERY
A VERSATILE PRECISION MEASURING INSTRUMENT

Recommended Applications:
Precise Measurements of Frequencies
Production Testing
Alignment of Transmitters and Receivers
Laboratory Testing
Portable Field Testing
A Secondary Frequency Standard
Signal Generator Calibration
U.H.F. and V.H.F. Television Alignment

Calibration: Each instrument is individually calibrated, without interpolation, at 50
Kilocycle intervals throughout its range.
Frequency Range: The unit covers the calibrated range of 85 to 1000 megacycles. The
fundamental of the precision variable frequency oscillator is 85 to 200 megacycles.

Sensitivity: The Frequency meter can detect a radio frequency signal of 20 microvolts
with an audio power output up to 50 milliwatts depending on the frequency.
Internal Modulation: When desired, amplitude modulation of 1000 cycles in frequency
can be employed. The modulation percentage is approximately 30%.
Radio Frequency Output: The output voltage from a 50 ohm source, varies from 300
td 100,000 microvolts, within the range of 85 to 1000 megacycles.

Secondary Frequency Standard: A 5000 Kc. oscillator incorporating a CR -18/U crystal
can be used as a secondary frequency standard with harmonics of 5 megacycles up
to 200 megacycles.

MERCURY RELAY
is

improved

s -p

type

EBERT ELECTRONICS

CORP.,

212-26

Jamaica Ave., Queens Village 28,
N. Y., has available an improved
mercury plunger relay. The mercury
cup, which plays a most important
part in the relay's mercury-to mercury operation, is now made of
ELECTRON ICS

-

October, 1954

Territories for representation available.
We offer a complete automatic recalibration service on

all frequency meters.

COLO
RTC) N E
ELECTRONICS, Incorporated

238 William Street, New York, N. Y.
COrtlandt 7-5160
Executive Offices: 400 Duffy Ave., Hicksville, Long Island

Want more information?
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ECLIPSE -PIONEER
AUTOSYN* SYNCHROS
AY -200 SERIES
in 5 standard

types**... including

CORROSION -RESISTANT models

AY -500 SERIES (PYGMY)
in 5 standard

(continued)
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IS

types**... including

virtually indestructible alumina.
The design of the Bakelite blocks
has been changed for greater ease
of installation. The special Burndy
connectors may now be set in either
of two directions for load line connection, depending on space and circuit considerations. Finally, the
label has been completely redesigned
to show all tube load ratings for
inductive and noninductive loads at
a glance. The relay is totally enclosed in an hermetically sealed
glass tube, thus permitting safe operation in explosive atmospheres.
The EM -1 (normally open) illustrated is rated at 35 amperes at 115
a -c and 25 amperes at 230 IT a-c. The
heavy duty model, HD -1, is rated at
60 amperes at 115 v a -c and 35
amperes at 230 v a -c. Horsepower
ratings are 2 hp at 115 and 230
hp at 120 and 220
volts a -c and
volts d -c.

CORROSION -RESISTANT models

AY -190 SERIES
in 5 standard

types**

... all

CORROSION -RESISTANT

eVTRANSMITTERS. RECEIVERS. CONTROL TRANSFORMERS. DIFFERENTIALS AND RESOLVERS'

And there's a type to meet every need!
Our Autosyns provide the perfect answer
to synchro requirements for three good
reasons. First, they're priced attractively
to keep down your initial cost. Second,
they can be delivered in prototype quantities at once. Third, they're available in
all standard types in production quantias well as practically any special
ties
type you could ever need. And, of course,
military specifications are used as design
objectives in all cases. Only at Eclipse Pioneer can you find the combination of

experience, facilities, and production
techniques that make possible all these
important advantages. So, whatever your
synchro requirements, it will pay you to
see Eclipse -Pioneer.
OTHER STANDARD AND SPECIAL ECLIPSE.
AUTOSYN
SYNCHROS INCLUDE
PIONEER

...

WRITE DEPARTMENT

models 1, 11, 15, 18, 23 and 2R as well
as high temperature, high frequency, linear, and other types for special needs.
*REGISTERED TRADE-MARK RENOIR AVIATION CORPORATION.

C

ECLIPSEPIONEER
Want more information?

BALLANTINE

LABORATORIES,

INC.,

Boonton, N. J. Model 420 calibrator
is a triple -purpose instrument combining highly stable d -c and a -c
voltage sources and having an output range of 0 to 10 v for 3 selectable outputs : d -c, rms and peak -to peak of a 1,000 -cps sine wave. A
decade control provides steps of
1,000 mv to which is added the

setting of a 10 -turn potentiometer.
Dividing factors up to 1,000 are

West Coast Office: 117 E. Providencia Ave., Burbank, Calif.
Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y.
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CALI BRATOR
triple -purpose unit

is

Use

post card on last page.
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obtained with a 4 -position pushbutton switch. This control combination has a setting resolution of
0.01 percent for outputs above 10
mv and of 1 11.v below 10 mv. LongOctober, 1954
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h1II0Y list keeps

-longerd

term accuracy is 0.5 percent and
short-term stability is better than

0.05 percent per hour, while distortion and hum on a -c are less than
0.5 percent. Internal impedances
on a -c are very low thus minimiz-

ing loading errors.

Iongei!getting
*NI

Cannon -Muskegon can
supply scores of special
and standard alloys for
remelt or reprocessing,
certified to your exact
specifications

RESIST

SAE 1020

SAE 4130
SAE 52100
SAE 6150
SAE 8630

AMS 5382B
AMS 5385B
AMS .5388
PWA 651

ARMCO

SELF-CLEANING SWITCH
for testing equipment
INDUSTRIAL INSTRUMENTS, INC., 89

Commerce Road, Cedar Grove, N. J.,
has available a precision self-cleaning switch designed for use in test
equipment. It is a 12 -position, continuous rotation, detent-action type
with phosphor bronze wiper contacts. Internal resistance of the
unit is extremely low permitting its
use in the most precise equipment.

alloy list is an excellent indicaof long alloy experience! That's
why Cannon -Muskegon is regularly called
upon by the electronics industry to furnish
a great variety of alloys for remelt or reprocessing. MasterMet alloy control gives
you exactly predictable electrical, chemical
and physical properties. And, depending on
the form specified, alloys may be cast,
forged, extruded or machined.
In regular production are the complete
range of ferrous alloys including carbon
steels, low alloy steels, chromium and chromium nickel stainless steels, cobalt and
nickel -base alloys. The 300 and 400 series
stainless and certain carbon steels are im-

17 -4 -PH

Along
tion

mediately available from stock.

4750
AISI
300 SERIES

AISI
400 SERIES

*MONEL
*INCONEL
ACI -H7
18-4-1
1182

1102

INVAR
CO-CR -W
ALLOYS

CU -NI
ALLOYS

NI -CR
ALLOYS

NI -FE
ALLOYS

NI -CR -FE
ALLOYS

CR -FE
ALLOYS

Interneonoi
(xNickel
Co.

TURNOVER PICKUP
has new stylus combination
PICKERING & CO., INC.,

Oceanside,

L. I., N. Y. The model 260

turn-

over pickup cartridge is now available with a diamond stylus for
long-playing recordings and a sapphire stylus for standard 78 recordings. The diamond stylus is of
0.001 in. radius for 1-p records and
the sapphire stylus is of 0,0027 in.
radius for standard groove 78 -rpm
ELECTRONICS

-

October, 1954

MASTERMET ALLOYS

are furnished
with notarized certificates of metal analysis,
and available to you in ingot, shot, hexagon
bar, billet or 12" -long, 6" diameter cast
round bar form. Alloys are shipped in drums
with specifications clearly imprinted.

WRITE for your

copy of New
MasterMet Bulletin and technical data on the complete
MasterMet alloy service.

-Muskegon
Cannon
CORPOR ATION
2885

Lincoln Street

Muskegon, Michigan

METALLURGICAL
Want more information?

www.americanradiohistory.com

SPECIALISTS
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FOR THE

MAXIMUM IN

LEGIBILITY

records. Except for the sapphire
stylus, this unit is identical in all
respects to the model 260 double
diamond turnover pickup which
features : lower overall distortion,
higher compliance, lower moving
mass, minimum tracking force and
higher output.

A -C CAPACITORS
for space conservation
CORNELL-DUBILIER ELECTRIC CORP.,

South Plainfield, N. J., announces a
new series of oval and flat -oval
shaped capacitors designed for a -c
applications where need for space conservation is a factor. The four
new styles, identified as KK, KA,
KD and KV are all metal -cased
paper dielectric capacitors. Each is
smaller in size and lighter in weight

riDrI-! ! rr)'rED

PANELS

meet all requirements
of specifications
MIL -P-7788 and AN -P-89

than comparable rectangular shaped
cases. Many newly developed features make them ideal for use in
motor -starting and motor -running
applications, fluorescent lighting,
power -factor correction, and all general purpose a -c applications.

Produced by the "Lackon" process,
the photographic reproduction method which incorporates
the better features of all other panel and dial processing methods.
The "Lackon" process combines simplicity, flexibility, adaptability, reproducibility, accuracy and economy

Regardless of whether your interest is in general appearance,
uniformity of lighting, legibility, wear or weather
resistance, long life or economy
it will be
to your advantage to investigate the best.

-

May we furnish additional information
and make available our engineering

and lighting experience?
Write Dept. E-10.

TWIN TRIODE TUBE
for digital computer use

UNITED STATES RADIUM CORPORATION
535 Pearl St.

New York 7, N.

Y.

GENERAL

tady
354

Want more information?

Use post card on

last page.

www.americanradiohistory.com

ELECTRIC

CO.,

Schenec-

5, N. Y. Type GL -6463 is a
October, 1954
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miniature twin triode tube whose
higher perveance and plate current
will allow the design of electronic
computers faster than many in current use. It was developed primarily for amplifier or counter service in digital computers. Plate dissipation of 4 w per plate and 7 w
total for the tube assures long and
Average
dependable operation.
unsection)
(each
characteristics
der conduction conditions are: plate
voltage, 100 v; grid voltage, approximately 0 v (with grid current
adjusted for approximately 200
,.a) ; plate current, 29 ma. Under
cutoff conditions plate voltage is
200 v; grid voltage, 11 v; and
plate current, 1.0 ma. Average
characteristics (each section) in
amplifier service with 250 v on the
plate and cathode bias resistor, 620
ohms: amplification factor, 20;
plate resistance, approximately
3,850 ohms ; transconductance, 5,200
umhos plate current, 14.5 ma.

1947

First

.938" diam.

x

with "Penny Size"
31/32" long.

1948

First with Servo

1949

First with

Motors

Servo Motors

Navy BuOrd

in

Sizes 15 and 18 featuring straight-thru bores and
integral 1"potted") * stator -housing assemblies.

Original
Thinking
plus
Precision
Components

Navy BuOrd Size

11

Synchros

featuring "potted"* stator construction and

straight-thru bores.

1950

First with Navy BuOrd Size 11 Servo
Motors featuring "potted"* stator construction
and straight-thru bores.

1951

First with Navy BuOrd Sizes 15 and 18
Servo Motor-Rate Generator combinations featuring "potted"* stator construction and straightthru bores.

1952

First with temperature stabilized Drag
Cup Motor -Integrator Generator combinations in
Navy BuOrd Size 15 featuring "potted"* stator
construction and straight-thru bores.

1953

First with Servo Motor -damping Generator combinations in Size 11 featuring "potted"*
stator construction and straight-thru bores.

1954

First with 3/4" Diam. "Penny -Size" Servo
Motors and Synchros. First with .05% linearity
Tachometer Generators in Size 18. First with 115
volt Servo Motor Generator .980" in diameter.
All Featuring "potted"* stator construction and
straight-thru bores.

;

-

m

e 13 Fri -

_ó0

-m,

R500 SYNCHRO-3/4 SIZE

3,'4" DIA. SERVO MOTOR-FULL SIZE

R804 SERVO MOTOR -GENERATOR-1.'2 SIZE

3

4" DIA. SYNCHROS-FULL

SIZE

*"Potted" construction for optimum performance
at lowest cost.

CLASS -B IGNITRON
for industrial control
NATIONAL ELECTRONICS, INC., Geneva, Ill. Type NL -1051 is a metal,

water-cooled, mercury pool tube designed especially for welder control
and similar a -c control application.
Its rating is approximately equivalent to a 300 -ampere magnetic contactor. It utilizes a thermostat
mount brazed to an all -copper cooling system that provides exceptional cooling efficiency. The inner
can, copper cooling coil and thermostat mount being brazed together
in a single unit assure a rugged,
dependable and adjustment -free
temperature control system that operates directly on inner can tern ELECTRON ICS

-

October, 1954

All items discussed and illustrated are in production-available to you for your prototype, pre-

KEARFOTT COMPONENTS

production or production systems. Write today
for more detailed information.

INCLUDE:

Gyros, Servo Motors, Synchros,
Servo and Magnetic Amplifiers,
Tachometer Generators,
Hermetic Rotary Seals, Aircraft
Navigational Systems, and other
high accuracy mechanical,
electrical and electronic
components.
Send for Bulletin giving data of

components of interest to you.

A

SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION

KEARFOTT COMPANY, INC., LITTLE FALLS, N. J.
Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J.
South Central Office: 6115 Denton Drive, Dallas, Texas
Midwest Office: 188 W. Randolph Street, Chicago, 111.
West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif.

Want more information?
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might well be yours! For if you
are now buying the components for servo systems from
several manufacturers, you are probably wasting time, labor,
machinery, and material, modifying the various units for
better coordination. And you still end up with only the
inferior performance that such a hodge-podge delivers.
Transicoil experience proves that you can save the time
and trouble of secondary operations and end up with a
better system by merely using assemblies made up of matched
Transicoil components. The units comprising these assemblies are designed and constructed to work with each other
for optimum efficiency, top performance, and actually cost
less when assembled than the total purchase price of individual components acquired from several sources.
If you are now purchasing servo components from several
manufacturers, a serious talk with Transicoil will pay you
dividends in lower costs and a better system. But if you
require only one component, you can be sure of optimum
performance from the Transicoil units you specify.
ANDit

SHOCK -PROOF CRYSTAL
for low -frequency ranges
REEVES-HOFFMAN CORP., Cherry
and North Sts., Carlisle, Pa., announces a 1 -mc crystal unit in an
HC -6 holder which assures the utmost stability in low frequency
ranges. The crystal is firmly secured against shock in a nylon
mount without hampering its oscillating quality. This radically different nylon mount allows the company to go down to 500 kc, AT cut,
in an HC-6 holder. The 1 -mc shockproof crystal is built to meet all the
requirements for the following MIL
types: CR18, 19, 27, 28, 35, 36 and
48/u.

1'J
CORPORATION

Miniature
Control Motors

356

Motor and Gear
Train Assemblies

Motor. Generator, and
Gear Train
Combinations

Want more information?

NT
107

W YORK D13, N.Y.

Servo

Amplifiers

Use post card on

Plug -In
Assemblies

last page.
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SERVO SYSTEM PARTS
are truly miniaturized
CO., INC., 1378 Main
Ave., Clifton, N. J., has available a
complete line of servo system components measuring only I in. in
KEARFOTT

diameter but providing performance equal to or better than similar
units twice as large. They feature
straight -through bore and integral
stator -housing construction providing very high accuracy. Windings
are hermetically sealed. The servo
October, 7954

-
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(continued)

motor illustrated has the following
performance characteristics : no
load speed, 6,500 rpm; stall torque,
0.1 in. oz ; power input per phase,
1.5 w; voltage input per phase, 18 v;
and weight, 1.2 oz.

meters
...

Why? Electronically
and mechanically
Narda offers highest specifications at
lowest cost. Compare Narda specs/cost
ratios with any other. You'll agree that in
frequency meters it is Narda!

...

SAMPLING SWITCH
for multichannel use
P. O. Box
253, Princeton, N. J. The new 4000
GENERAL DEVICES, INC.,

series multichannel Roto -Speed
switch unit involves unique wiper
design and selected contact material.
It is d -c motor driven at any standard voltage, has a compact planetary
gear reduction unit and provides
sampling at rates up to about 100,000 contacts per minute. It features sturdy soldering terminals
and semimolded contact plates as
well as individually machined contact pins to achieve the highest performance. It is small in physical
size and may be obtained with up
to 90 shorting contacts. The unit
shown has 60 contacts with alternate contacts brought to the terminals. It is available with subminiature connectors in place of
terminals. A similar drive unit in
the 6000 series is available without
motor drive.

Model

FOUR NARDA MODELS COVER 5.85 to
Frequency (kmc)
Waveguide Size
3.85. 8.20
7.05.10.0
8.2 -12.4
12.4 -18.0

812
811
810

807B

18.0 kmc

112x3/4

11/4x%
1
x 1/
.702 x .391

Price F.O.B.
$120.00
115.00
110.00
150.00

All Narda models offer 0.1% accuracy with 0.05% on special order ... 0.05%
precision
10% reactive dip minimum ... low insertion loss. Calibration
plates are clearly etched for permanent legibility.

...

NARDA MODEL 802: 2,400-10,200 me
A self-contained instrument with
two coaxial resonators tuned by a
single control, type N input connectors, crystal detectors, and crystal current meter for resonance indication. Features 0.2% accuracy,
high loaded Q, frequency reading

from a universal calibration chart
in the removable cover (not illustrated). No correction charts are

required. The entire frequency
range is free from spurious responses or other ambiguities.

Literature
NARDA MANUFACTURES A COMPLETE LINE OF MICROWAVE TEST EQUIPMENT, THERMISTORS AND BOLOMETERS.

Products Catalog. E. F. Johnson
Co., Waseca, Minn., has issued a
20 -page general electronic products catalog No. 975. It illustrates and describes a line of
capacitors, inductors, sockets, in ELECTRON ICS

-
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WRITE OR CALL FOR TECHNICAL LiTERATURE

NARDA

...

and use the Narda advisory services without obligation.

THE NARDA CORPORATION
66 MAIN STREET

Want more information?
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sulators, plugs, jacks, knobs, dials,
pilot lights and amateur equipment. Included are an alphabetical index and prices.

Rectangular Miniature Connector.
DeJur-Amsco Corp., 45-01 Northern Blvd., Long Island City 1, N. Y.
New illustrated literature includes schematic drawings, electrical and mechanical specifications, contact availabilities and
complete description of Continental connector series 20T. The
reverse page of the bulletin shows
special design receptacles specially
fabricated by Continental for customers with unusual requirements.

Precision Attenuation
to 3000 mc!
TURRET ATTENUATOR

featuring "PULL -TURN -PUSH" action
FREQUENCY RANGE:

SINGLE "IN -THE -LINE"

ATTENUATOR PADS

dc to 3000 mc.
CHARACTERISTIC IMPEDANCE:

50 ohms
CONNECTORS:

and

Type "N" Coaxial female fittings each end

50 ohm COAXIAL

AVAILABLE ATTENUATION:
Any value from .1 db to 60 db

TERMINATION

VSWR:

<1.2,

dc to 3000 mc., for all values from 10
to 60 db
<1.5, dc to 3000 mc., for values from .1 to
9 db
ACCURACY:

±05

db

POWER RATING:

One watt sine wave power dissipation

Send for free bulletin entitled
"Measurement of RF Attenuation"

Inquiries invited concerning pads or
turrets with different connector styles

Time Delay Relays. The A. W.
Haydon Co., 230 N. Elm St., Waterbury, Conn., has released a revised
bulletin on its line of miniature
hermetically-sealed time delay relays for either a -c or d -c units.
Time delay settings are available
from 2 sec to 3 hr. Bulletin TD400
gives design features and mentions
detail characteristics and factors
which might determine type of
timer to be used.

Resistor Engineering Guide. International Resistance Co., 401
North Broad St., Philadelphia 8,
Pa. Over 130 types of the resistors and special products manufactured by the company are listed in
a revised 1954-1955 Official Resistor Engineering Guide. Data
given for each type include JAN
or MIL equivalent, rated wattage,
standard tolerances, temperature
rise at rated load per deg C,
temperature coefficient, maximum
operating temperature, ohmic
valves available, dimensions and
approximate prices.
Reclaiming Solvent. Ram Chemiicals, 200 E. Olive St., Gardena,
Calif. A descriptive data sheet
deals with De-Solv 292 which permits the reclaiming and salvaging
of electronic components from reject units encased with epoxy or
polyester resins. The solvent discussed has been found suitable
for use on parts based on nylon,
Formvar and linen wrapped wires
all metallic components; ceramic
capacitors and resistors; as well
as miniature and subminiature
electronic tubes. It is not harm ;

STODDART AIRCRAFT RADIO Co., Inc.
6644-A Santa Monica Blvd., Hollywood 38, California

358
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ful to phenolic base systems such
as printed circuits.

Power Supply. Perkin Engineering Corp., 345 Kansas St., El
Segundo, Calif. Bulletin No. L453A
illustrates and describes the
model MR532-15 magnetic amplifier regulated power supply. Regulation of the unit described is
±1.0 percent from 5 to 32 v d -c.
Special features and tabular technical data are included.
D -C

Microwave Gas Tubes. Roger
White Electron Devices, Inc.,
Route 17 and Erie R. R., Ramsey,
N. J. A 6 -page folder, bulletin
A-20, covers a line of backward
wave oscillators, traveling -wave
amplifiers and microwave gas control tubes. Included are information on the nature and purpose of
microwave gas tubes, and descriptions of absorption attenuators,
reactance modulators and
switches, and phase shifters.
Specifications are given.

Literature Index. Minneapolis Honeywell Regulator Co., Wayne
and Windrim Aves., Philadelphia

`Pencil Point" SOLDERING TOOL
FOR SMALL

MINIATURE WORK

Thermo-Tip

111KINSTANT

HEAT-

PINPOINT ACCURACY!

Tips Screw In to Fit the Job

NOTHING TO HOLD

DOUBLE METALLIC

BUT AN ELECTRODE

DOUBLE

CARBONt..

"PENCIL"
Pencil -Thin
FOR EASIER, FASTER SOLDERING OF:

44, Pa. Bulletin 100-C lists all the

Terminals
Radio and TV Chassis
Instruments
Printed Circuits

Electronic Circuits and Parts
Aircraft Connectors

current company literature. Numbers and titles of all catalogs,
bulletins, specification sheets and
instrumentation data sheets are
included.

OR

Pin Type Plugs

Wire -to -Wire

Here is an all -new production tool expressly designed to make small and
miniature soldering simpler and surer than ever before. It is so fast that some
so much lighter and
second !
joints can now be soldered in less than
easier to handle than soldering irons or guns that a woman can use it all day
long without fatigue Check this unique combination of features against
your job requirements:
GETS INTO SMALL, TIGHT SPOTS because of smaller electrode pencil.
NO HEAT DAMAGE-instant resistance heating makes sound joints before resistors, condensers, printed circuits, terminal fibre, etc., can be damaged.
Pinpoints the heat !
NO "COLD FLOW JOINTS"-resistance principle requires that metal be heated
before the solder will flow. Tap switch adjust heat as needed.
SAFE-soldering pencil uses harmless (6v) voltage and high amperage from
separate step-down transformer.
LESS FIRE HAZARD-electrodes are hot only when in use.

...

L

Custom Wire Leads. Manger Electric Co., Miller St., Stamford, Conn.,
announces publication of a catalog
of its services. These include end
stripping, center stripping, counter stripping, stripping of shielded
wire and multiple conductors, coding, terminating, solder dipping,
straightening, packing, shipping,
wire supply and engineering.

Invoice Preparation. Remington
Rand Inc., 315 Fourth Ave., New
York 10, N. Y. The complete
preparation of an invoice from the
pricing to the final printing is
presented in "Application of the
UNIVAC System to Invoicing."
The 24 -page brochure describes
the electronic data processing system that replaces most of the manual and mental processes required
from the maintenance of a master
price list to the printing of an
invoice. Flow charts, sample
ELECTRON ICS
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!

LESS

REPLACEMENT

COST-only low cost electrodes to buy.

TIPS FOR
EVERY SMALL JOB
-2 sizes of double carbon, single carbon with
ground clamp, double metallic. May also BE USED

r

SOLD THROUGH LEADING DISTRIBUTORS
Mon

mum>

MN»
1

IDEAL INDUSTRIES, Inc.

1055 Park Avenue, Sycamore, Illinois
Please

SOLDERING IRON
-two sizes of chisel

AS

send catalog

data on NEW IDEAL THERMO-TIP.

NAME

tip irons.

COMPANY

ZONE.... STATE

CITY

MAIL FOR
FURTHER DATA

mom

L

ADDRESS

Want more information?
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Filters. Balco Research
Laboratories, 49-53 Edison Place,
Newark 2, N. J. The complete line
of r-f filters-low-pass, high-pass,
band-pass, band -rejection and
complementary-is described with
the characteristics of each in a
new 4 -page bulletin. Actual size
photographs of units and typical
response curves illustrate what
can be done in extremely compact
units to give maximum attenuation
over the desired stop band with
minimum insertion loss and vswr
over the pass band.

R-F

PNEsse

ACTUAL
SIZE

TEFLON

TERMINAL!
Sealectro has pioneered the use of Teflon** in its "Press -Fit" stand-off and feed-thru terminals.
And the "Press -Fit" technic of simplified mounting reflects years of specialized engineering in
closest collaboration with designers and assemblers who want the very best. Such "know-how"
is available to you, through Sealectro.
Here, briefly, is why Sealectro "Press -Fit" Teflon terminals are so popular in

so

many fine

assemblies:

INSULATION

Typical electrical characteristics: Dielec

tric Strength, 400 to 500 V/mil. Volume Resistivity, ohm -cm.,
less than 101'. Surface Resistivity, 100% R.H., 3.6 X 10'.
Dielectric Constant, 60 cycles, greater than 0.0005; 10'

cycles, greater than 0.0005. Excellent Temperature Stability
of dielectric properties. Non -adhesive Surface. Na Shelf
Deterioration. Etc.

"Press -Fit" Teflon terminals press -fit into
chassis holes by means of inexpensive
insertion tool Teflon seals terminal
firmly and permanently in place.

MrMilUnaffected by widest range of climatic
conditions. Immune to chemicals and salts. Unaffected by
corrosive atmospheres or fungus. Zero water absorption.
Will not melt, burn, char. No breakage or damage from
vibration, mechanical shock, rough handling. No acute
strain point as with fused glass and metal seals with different thermal expansion rates. Resists collection of dust
and dirt to non -adhesive surface, prolonging use of maximum terminal ratings.

MINIATURIZATION

Teflon's superior insulating properties enable quick and easy miniaturization. Minimum material for maximum insulation. Replaces glass and ceramics.

131=1"Press-Fit"

means pressing insulator into
chassis hole, with inexpensive Sealectro insertion tool. No
hardware needed such as nuts, washers, screw-threads,
glands, gaskets. Precision -machined insulator press -fits into
chassis hole for immediate yet permanent mounting. Withstands 10 lbs. pull test.

- AND ECONOMICAL'
.---71-1L^ V

for sample and literature, on your company stationery. Let us collaborate on your insulated terminal requirements and problems.
'Pot. Pending.
**Reg. Trade -mark of

most compact assemblies.

E.

I

Du Pont de

Nemours g Co.

CORPORATION
Manufadurers of "PRESS-FIT"
186

360

Union Avenue
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Rotating Coil Deflection Yoke.
Syntronic Instruments, Inc., 100
Industrial Road, Addison, Ill., has
released a catalog page picturing
and describing its new rotating
coil deflection yokes with deflection angle up to 52 or 70 deg. Complete data include four advanced
design features, three dimensional
drawings and tables of electrical
and mechanical characteristics
with full explanations to assist
design engineers. A table listing
a wide variety of coil inductance
combinations is also shown.
High -Voltage Connector. DeJurAmsco Corp., 45-01 Northern
Blvd., Long Island City 1, N. Y.,
has published 2 pages in color
with schematics, mechanical and
electrical ratings, photos and detailed description of the new series FHL Continental connector
designed for h -v operation. It
shows the equipment designer a
miniature component that is excellent for these critical applications voltage breakdown at sea
level, 4,000 v rms; at 60,000 ft,
:

"Press -Fit" eliminates usual

mounting hardware. Big saving in materials. Likewise in
labor. Overall cost compares favorably with ordinary terminals.

Stand-offs, feed-thrus, connectors and
other "Press -Fit" Teflon pieces available
in wide variety of standard and special
types. Also sub -miniature types used in

forms, and the equipment used in
the UNIVAC invoicing application
illustrate the test. Ask for
brochure EL 180.

TERMINALS

'Phone NEw Rochelle

2.6015

last page.
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1,800 v rms.

Beryllium Copper Strip. American Silver Co., Inc., Industrial Division, 36-07 Prince St., Flushing
54, N. Y. A new 4 -page bulletin
covers the principal beryllium
copper alloys. Basic information
is provided for those who have
never before worked with beryllium copper. Included here are
the precision mill limits to which
beryllium copper strip is produced
by the company-thicknesses as
October, 1954
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low as 0.0005 in., and thickness
tolerances as close as + 0.0001 in.
Charts and graphs describe en-

gineering properties and metal
tempers supplied. One section discusses, in simple nontechnical
terms, how to heat treat these
alloys. Listed also are typical industrial applications of very close
tolerance and thin gage beryllium
copper strip.

Automatic Wave Analyzer. The
Davies Laboratories Inc., 4705
Queensbury Road, Riverdale, Md.
Completely automatic reduction of
vibration, seismic, power -line
transient noise, shock and similar
data can now be made on the new
heterodyne type automatic wave
analyzer covered in bulletin 54-C.
The analysis discussed is a Fourier analysis-amplitude versus
frequency. The complete unit
described consists of 6 basic units
which are available individually
as well as in an assembly-input
switching panel, oscillator -controller, modulator -filter, recorder,
power supplies and rack.

FCC
Berkeley

APPROVED!.
*
*

*
Model 5570 ¡ *

Frequency

Meter

Direct reading in digital form
0-42 mc,with extension to 515 me
Accuracy ± 1 cycle, ± crystal sta-

bility

New low price!

First digital -reading meter FCC -approved
station frequency
monitor, the BERKELEY Model 5570 offers
outstanding advantages for rapid, precise
determination of unknown frequencies or
frequency stability. Its basic 0-42 megacycle range is readily extendable to 515
me with BERKELEY VHF and UHF Converter Units.
as a standard broadcast

Model 5570 Frequency Meter, 0-42 me range.
Dimensions, 32" x 21"x 16";
price $1650.00 f.o.b. factory.
BERKELEY

1111111!

Model 5580 VHF
and UHF Converter Unit extends range of Model 5570
to 515 me by use of plug-in
units (below). Dim ensions
21"x 11"x 15"; price $300.00
f.o.b. factory.
BERKELEY

Temperature Test Chamber. Statham Development Corp., 12411
West Olympic Blvd., Los Angeles
64, Calif. A 4 -page bulletin illustrates and describes the model
TC -2 temperature test chamber
that is completely portable and
ideally suited to production line
tests of small products such as
basic instruments, electronic subassemblies and components. Specifications operating instructions
and maintenance information are
given. Also included is a replacement parts list.
Electronic Generators. Communication Measurements Laboratory,
Inc., 350 Leland Ave., Plainfield,
N. J. A 16-page catalog covers a
line of variable frequency and
variable phase regulated electronic audio power generators.
The company's products and services are illustrated and described.
Specifications and prices are
included.
Transformer Catalog. Chicago
Standard Transformer Corp., 3501

-.11111111111pa."

1

-
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Plug-in units covering 13 fixed bands from 42515 me eliminate costly wide -band amplifiers. Price, $100.00 each except for 42-155 me
Model 5581/4, which is $150.00 f.o.b. factory.

Berkeley technical irepresentrrtives throughout the U.S. and Canada gladly offer
prompt and practical assistance on your instrumentation problems. Wire now
for Model 5570 specifications, and name of nearest representative.
Please address Dept. G-10

áirsi,4:orr

Addison St., Chicago 18, Ill. Catalog CT -554 lists the full line of
the company's Sealed -in -Steel
transformers. The 32 -page book
ELECTRON ICS

10'1

BECKMAN INSTRUMENTS

INC.

2200 WRIGHT AVE., RICHMOND, CALIF.
hA-41

Want mole information?
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MINIATURE and
SUB -MINIATURE
Communication. Instrument

i

CONNECT

6.12.
18.24.
34.208
Contacts

Self

Aligning

quick
Disconnecting

The Accepted Standard

for QUALITY, COMPACTNESS, RUGGEDNESS,
LIGHT WEIGHT, DEPENDABILITY

CONNECTORS by Winchester Electronics,
Inc., pioneers and specialists in the field of
high grade connector design, have become
universally accepted for critical applications
requiring miniaturization, high arc resistance, pressure and moisture sealing, and
extremes -of -temperature and high altitude
service. Many patents attest their originality
of design and the great variety in current
production will ably fulfill your most rigid
specifications ... or our veteran engineering
staff will solve any special connector problem.

DESIGN FEATURES: POSITIVE
POLARIZATION
SELF -ALIGNING
floating contacts
WIPING ACTION for
positive electrical contact MOLDED
MELAMINE bodies (mineral filled) for
high arc resistance, dielectric and mechanical
strength
MONOBLOC "one piece construction" to reduce creepage paths, moisture

PRECISION MA-

CHINED contacts gold plated over silver

for low contact resistance, corrosion prevention and soldering ease.
Winchester Electronics, Inc. Products
and Designs Are Available Only
From Winchester Electronics, Inc.
Write or phone our Sales Department for data on
our standard and special Connectors
and for
solutions to your connector problems.
.

LoiWE
I

N

C

CbI
O

tflE

Iú®NLlViíJ

R

O

NORWALK. CONNECTICUT
I

COAST BRANCH,

1729 WILSHIRE BLEB., SANIA MONICA. CALIF

Want more information?
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The Claud S. Gordon Co.,
3000 S. Wallace St., Chicago 16,
Ill., has issued a new bulletin
illustrating and describing its
complete line of Sery-Rite thermocouple wire and thermocouple extension wire. Listed are the various sizes, metals, insulations and
prices. Included also are general

SERIES

iIW1T1TLLpUmVtfrT+La

contains detailed descriptions of
over 500 stock transformers for
military, new equipment, general
replacement and power and control circuit applications. A simplified classification system makes it
easy to locate any particular unit
and the dimensions of all cased
units are shown diagrammatically.
Almost 100 new transformers are
listed, including many not previously available as stock units.
Thermocouple and Extension
Wire.

N
N

and dust pockets

(continued)
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TIME DELAY RELAY

HERMETIC SEAL

PLUG-IN

application data for the various
type wires.

CONSTRUCTION

Speed

and Direction
Recorder. Beckman & Whitley
Inc., 913 San Carlos Ave., San
Carlos, Calif. A new leaflet describes model 170-2 instrumentation for meteorological research
-particularly microclimatology.
The literature shows how the
equipment serves these applications by combination of low threshold, rapid transient response, and
self-contained portability. Linearity data are given in curve
form, and the data sheet contains
complete specifications on the
wind -speed recorder, wind -direction recorder and the accessories.
It also includes specifications of
recording meters required. Ask
for Form 170.
Wind

Vector Impedance Bridge. Republic Engineering Co., Inc., Beltsville, Md. A 4 -page folder illustrates and describes the model
100-B vector impedance bridge for
use in laboratory, field requirements, quality control and production testing. Chief features, a
long list of applications, technical
specifications and p r i c e are
included.

Electrical Indicating Instruments.
DeJur-Amsco Corp., 45-01 Northern Blvd., Long Island City 1, N. Y.
A new 4 -page technical brochure
is devoted to the company's line of
standard range electrical indicat-

last page.

Now ... for new convenience and a
broader range of applications ... plug-in
construction is added to the many outstanding features of the unique Heinemann
Silic-O-Netic Time Delay Relay.

Contacts are permanently protected
against tampering, dust and moisture in
this new hermetically sealed model. A
compact unit, the Silic-O-Netic Type F
relay plugs into standard octal -pin receptacles. It is also available with solder-lug
terminals.
The simplest time element ever

built-just

one moving part.

Hydraulic-magnetic

Wide selection of delay periods

-1/4

to 120 seconds.

FOR
SEND

COMPLETE

DATA,

FOR BULLETIN

5201.

HEINEMANN ELECTRIC COMPANY
97 Plum Street

Want more information?
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principle-

more consistent performance.

Trenton 2, N. J.
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ing instruments. The instruments illustrated and described
are available in round, square and
rectangular models, and are adaptable to most panel uses. Included
are technical specifications, dimensional drawings and ordering
information.
Variable Toroids. Burnell & Co.,
Inc., 45 Warburton Ave., Yonkers,
N. Y., has published a technical
bulletin on a new series of Rotoroids (variable toroidal inductors)
that provide a continuous 3 -to -1
maximum -to-minimum inductance
range with 180 -deg shaft rotation.
The hermetically sealed units described employ a permeability
tuning method and require no d -c
saturating current. The choice of
nominal inductance is virtually
unlimited.
Induction Heating Equipment.
Electric Arc, Inc., 152 Jelliff Ave.,
Newark 8, N. J. The newly developed Kilotron, a high -frequency
(400 kc) induction heater, is the
subject of an interesting 4 -page
brochure. Coverage is factual and
includes discussion of the range
of production line application of
this relatively new and advanced
technique. The description of the
equipment covers both the 10 kw
and 20 kw models of the Kilotron.
Sound Equipment. David Bogen
Co. Inc., 29 Ninth Ave., New York
14, N. Y., has published a new catalog of p -a amplifiers, sound systems and sound accessories. A
new addition is a section, "Hints
for Selecting the Proper Sound
System", which discusses the more
important factors involved in determining what equipment to use.
Ask for catalog PA554.

Modular Electronic Unit. The
Epsilon Co., 48 Circuit Ave., Newton Highlands 61, Mass. A single page bulletin introduces the Concentri -Tube for electronic packaging.
It illustrates a single -tube plugin unit for 7 or 9 -pin miniatures. Mechanical, thermal and
electrical features are outlined.
By panel mounting of the Concentri -Tube units discussed, chassis less construction becomes feasible
in many applications-particularly those in which a panel would
normally serve primarily as a
ELECTRONICS

-
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NEW CONCEPTS

NEW POTENTIALS
Because manufacturers must have
better products, they rely on you

-

the designers and engineers
who have the ability to apply

skill and experience with

HAYDON*

IMAGINATION

-

to develop new
and better products and methods!

Ready to work with you are
industrials with the same vision and
creative talents. In the field of timing
motors, HAYDON is such a company.

because new IDEAS take TIME

and TIMING!
If 60 cycle, 400 cycle, or d -c timing

motors are to be used in your
product or process, call in the
nearby factory -trained HAYDON
Field Engineer. He can help you find
the right motors for precisely,
dependably using time
controlling time ... metering time
for bettering performance and
opening new horizons to product
and process use. Clip and mail the
coupon for his name ... and for an
.

fer1eº'T"iming Motor

informative catalog

HAYDON

.

-

.

- today!

A SUBSIDIARY OF GENERAL

TIME CORP.

AT TORRINGTON
HEADQUARTERS

FOR

HAYDON

TIMING

Manufacturing Company, Inc.

2434 ELM STREET, TORRINGTON, CONN.
Send me the nome of the nearby HAYDON Field Engineer
Send me catalog, "Electric Timing Motors"

E

*Trade Mork Reg.
U. S. Potent Office

NAME
POSITION
COMPANY
CO. ADDRESS

ZONE

CITY
Offc
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structural member only. Multiple tube units having similar features
to those described are available to
order.

'Your Blue rint In Plastics"
ALL MATERIALS
----i

I

1

r

-

7-L- ----

ii71711!1il

I

ALL PROCESSES

VHF Signal Generators. HewlettPackard Co., 3099D Page Mill
Road, Palo Alto, Calif., has available a 4 -page folder illustrating
and describing models 608D and
608C vhf signal generators. Outstanding features, complete technical specifications and prices are
given for both instruments.

Custom

I

Molding
-1i

Receiving Tube. Sylvania Electric Products Inc., 1740 Broadway,
New York 19, N. Y. A recent
mailing piece illustrates and describes the improved 6BQ6GTA receiving tube that features wafer
stem construction, no waste envelope space, high temperature top
can solder, one-piece beam confining plate, and a plate designed
with folded edges that prevent
bulb bombardment.
The tubes
discussed give top performance in
tv circuits.

CONSOLIDATED
MOLDED
PRODUCTS CORPORATION

Bridges, Slidewires and Ratio
Sets. Leeds & Northrup Co., 4934
Stenton Ave., Philadelphia 44, Pa.
Complete information about
Wheatstone and Kelvin bridges,
slidewires and ratio sets for d -c
resistance and conductance measurements is now available in a series of data sheets, group E-53, recently published in booklet form.
The group of data sheets fully
describes the use of these instruments for research, testing and

SCRANTON 2, PENNA.
weer

e

.emr<

COMPACT

;

,,..

LIGHT
SHOWN:

SELF-CONTAINED
BALL BEARINGS
GREASED FOR LIFE
200-500 CFM
15-220 VOLTS

(NAFM)
50-60 CPS

MODEL CFV
WITH GUARD

ROTRON Model BFV and CFV FANS are designed spe-

cifically for flushing instrument cabinets, transmitter cubicles
and relay racks. They are self-contained and mount directly
against cabinet walls or dust filter boxes.

Motors are totally enclosed, mount in ANY position and do
TOTALLY ENCLOSED
PUSH OR PULL
NOT require to be accessible for lubrication. Special, low temperature rise, shaded -pole motors, allow continuous operation in high
ambient temperatures. Have no commutators or sliprings and require
no phase -splitting capacitors. Fans are beautifully finished and are an
asset to any piece of equipment.

ROTRON MFG. CO.
ROTRON
364

Woodstock, N.Y.

Schoonmaker Lane
Want more information?
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teaching in laboratories, plants
and schools. They list all pertinent data, and show adequate
photographs and circuit diagrams
illustrating design and operating
features. Complete specifications
for each instrument as well as for
recommended accessories make
the selection of equipment easy.
How -to -order instructions and a
listing of replacement parts complete the sheets.
Solder Reference Text. Kester
Solder Co., 4201 Wrightwood Ave.,
Chicago 39, Ill. An 80 -page treatise, entitled "Solder-its fundamentals and usage," is intended to
rectify the basic literature inadequacies on solder and to provide
the solder user with a thoroughly
scientific study of the industrial
October,
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application and usage. Charts,
tables and photographs are in-

a new achievement in
fast -print oscilloscope
recording ...

cluded.
Metal Powders. Plastic Metals
Division, The National Radiator
Co., Johnstown, Pa. Bulletin No.
1 provides a brief introduction to
the art of powder metallurgy. It
also describes the general types of
metal powder offered by the company and stresses the large number
of grades required for different
applications. Also included are
references to some of the other
major uses for metal powders
such as in cutting tools, chemical
applications, flame -cutting, welding rods, pyrotechnics and the
fabrication of special electronic
and magnetic parts.

Crossover Networks. The R. T.
Bozak Co., Stamford, Conn., has
released a data sheet on crossover
networks for their B-302, B-305
and B-310 speaker systems. The
networks described have a slow
crossover rate of 6 db per octave,
which is permitted by the fact that
the Bozak B-199A woofer, B-209
midrange, and B -200X dual tweeter are all direct-radiating units
with equal velocities of sound
propagation.
Boron -Carbon Resistor. Shallcross
Mfg. Co., Collingdale Pa. Engineering bulletin L-33 gives charts,
tables and dimensions on all performance characteristics of Bor ohm boron-carbon resistors. In
preparing the bulletin, samples
were chosen at random from production runs of , 1 and 2 -watt
Borohm types designed to MIL-R 10509A styles RN2OR, RN25R and
RN3OR. The resistors described
were subjected to standard temperature cycling, load life, shorttime overload, moisture resistance,

vibration, low temperature exposure and temperature coefficient
tests as prescribed by MIL -R 10509A. Average electrical performance data for each resistor
style was then computed. The results of these tests are compared
side by side with MIL requirements in the new bulletin.
Laminates for Printed Circuits.
The Richardson Co., 2661 Lake St.,
Melrose Park, Ill. A new, 4 -page
bulletin gives information on
ELECTRON ICS

-
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Simple to Operate. Uses standard

Polaroid` magazine and fast
self -developing film. Delivers finished
black field print in 60 seconds.
Automatically Records 3 to 16 traces
per print. Provides full size image
on

on 5'

3" scope,half-size image

scope. No reversal of image.

The Aremac Automatic

RECOR IDf1SìCl]FE liar»
a

fully automatic oscilloscope camera'flut =educes

engineering time and costs

...

improves results.

Sturdy Camera Mount with swing -a -way alapter hood.
Camera easily swung aside when not in rare.
Provision for data card exposure.
Versatile ... one camera can service sevmal 3"
and 5" scopes of different makes when provided
with adapter mounts and hoods.
Can be interchanged to seconds.
Exposure plus automatic movement to neSt trace
position can be accomplished in three ways:.
(l) manual shutter release. (21 cable release.
(3) remote operating switch.

RECORDOSCOPE
*POLAROID is the registered name
Themanuallyoperated version of the
of die Polaroid Corporation
REconooscoPE 1185
offers many ºf the precision engineered advantages found in
the companion automatic model. Though basically designed for manual
release and advance of film, this camera can be
factory modified for automatic operatio-.

The Aremac

RECORDOSCOPE 1073
,í1M .Synchronous Lantern

:3:5

1ttr I'ontinuatts Motion or .Single

Irame I)seilloseope 1{eeorrling
The Aremac 1073 Recordoscope is

compact self-contained unit
mounting an f/2 six -element
50 mm lens and special 400 foot
Aremac powered magazine.
Shutter interlock system prevents
film motion when shutter is closed.
Synchronous film speeds range
from 256"/sec. to 1.8"- sec. in
12 steps of 2:1 ratio. The camera can
be stopped and restarted with practically
instantaneous speed synchronization. Periscope
mounts camera vertically. Provision for automatically
illuminated data cards and strobe contacts.
a

reat ac

Write for Complete Technical Data on AREMAC Cameras Today.

ASSOCIATES

MANUFACTURERS OF MECHANICAL & OPTICAL INSTRUMENTS
329 WEST WASHINGTON STREET
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CRYSTAL
FOR EVERY PURPOSE;
AIRCRAFT
MOBILE TWO-WAY

LAW ENFORCEMENT
TAXI
RAILROAD
BROADCAST
AIR FORCE

ARMY-SIGNAL
CORPS

NAVY
HOBBY MODELS
AMATEUR
TELEVISION
PIPELINE
MARINE
INDUSTRIAL

,CAA Type

Certification
CONSULT OUR RESEARCH AND
ENGINEERING LABORATORY. IT IS
AT YOUR SERVICE.
One of the Oldest Manufacturers of
Crystals in the United States.

ORDERS PROMPTLY FILLED

SENTflC
SCIENTIFIC RADIO PRODUCTS, INC.

s-

215 South 11th St
Omaha, Nebr., U.S.A.

8

sescceeic

(continued)

grades T-725 and T-812 copper
clad Insurok laminates for use in
printed circuits. The two electrical grades described are high quality, paper-base phenolic laminates
which are bonded to copper foil of
0.0014 in. and 0.0028 in. thicknesses. The bulletin devotes one
page to important design considerations in the production of printed
circuits and gives complete specifications on the two laminates: characteristic properties, punching information, and sheet size and
thicknesses.

Vibration and Shock Control. Robinson Aviation, Inc., Teterboro,
N. J. Advanced developments in
vibration and shock control mounting systems are now being released in semimonthly bulletins.
These technical bulletins entitled
"Vibration and Shock Control
Trends" are in the form of 2 -page
news sheets containing illustrations and detailed information
about latest models of mountings
and equipment installations. Performance, construction,
load
ranges dimensions and other
engineering data are included in
each bulletin. Specific mountings
described cover airborne, shipboard, mobile, industrial and packaging applications.
Conelrad Alarm. Trinity Industries, P. O. Box 71, Redwood City,
Calif. A single -page bulletin
illustrates and describes the
Wiens Conelrad alarm, a concise,
long life unit which attaches readily to any radio receiver for
immediate operation. The unit
discussed will give a visual indication whenever the radio station
goes through the required FCC
radio alert procedure. In addition
to the visual indication, the audio
volume of the station, in case of
loudspeaker muting will automatically come up to full audio
output and the radio tone signal
will serve as a second alarm indication. Technical data and price
are given.
Miniature Electrical Resolver.
Ford Instrument Co., Division of
The Sperry Corp., 31-10 Thomson
Ave., Long Island City 1, N. Y. A
2-page
bulletin illustrates and
completely describes a new size 15
Telesyn resolver. Of miniature

Digital
Computer
Techniques
Applied to the
design, development and

application of

Military Radar
Fire Control Systems

Aircraft Control and
Navigation Systems
Electronic
Business Systems
The successful application of
Hughes airborne digital computers to high speed aircraft fire
control problems has opened up
an entire new area for these
digital computer techniques.
Similar equipment is now under development in the Advanced
Electronics Laboratory to apply
such digital systems to modern
business information handling.
Areas include
LOGICAL DESIGN

COMPONENT DEVELOPMENT
PROGRAMMING
MAGNETIC RECORDING
CIRCUIT DESIGN
INPUT & OUTPUT DEVICES
SYSTEMS ANALYSIS

Engineers
and

Physicists
Computer activities embrace systems planning and analysis, design and development, system
engineering and component development. Experience in these
areas, as well as in application of
electronic digital computers, is
desirable but not essential. Analytically inclined men with backgrounds in systems work are
required for this phase.
Scientific and
Engineering Staff

Hughes
RESEARCH AND DEVELOPMENT
LABORATORIES

Culver City, Los Angeles County, Calif.
Assurance is required that relocation of applicant

will not disrupt

an

urgent military project.

Want more information? Use post card on last page.
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size and light weight (5 oz), the

resolver described continuously
performs trigonometric operations
involving resolution of input voltages in sine and cosine components. It has many computer,
controls system and data transmission applications. Full data on the
different models available, speci-

.. .

fications, dimensions and information on operation and construction
are provided in the bulletin.

Signposts of Quality that
make F.C.I. Capacitors ideal

for exacting applications.

Stainless Steel Fastenings. Star
Stainless Screw Co., 195 Union
Ave., Paterson 2, N. J., has released a complete list of government specifications for stainless
steel fastenings. Included are the
latest specifications applying to
U. S. Military, U. S. Army -Navy
Aeronautical, U.S. Navy, U.S.
Army, and Federal production.
Star is in a position to supply all
specified fastenings for immediate
delivery.

POLYSTYRENE CAPACITORS
For applications where low power factor,

r

Magnetic Computer Tape. Minnesota Mining and Mfg. Co., 900
Fauquier St., St. Paul 6, Minn.
"Sound Talk" bulletin No. 28 covers recent progress in the production of error -free magnetic computer tape. The 4 -page illustrated
bulletin discusses the physical
causes of signal dropouts in modern digital computers designed to
use magnetic tape as a long period
storage medium. In addition, it
covers the reasons why errors
arise from such defects, steps
taken to eliminate errors. and a
summary of progress made during

low soakage, high insulation resistance
and high capacitance stability are of vital
importance. Voltage ranges from 100 volts
up; temperature to 85 C. Types satisfying MIL -C -25A specifications available.

TEFLON CAPACITORS
Electrical characteristics equal to those of

polystyrene at operating temperatures up
200' C. Highest possible I.R. at any
temperature. Ideal for applications where
high electrical qualities are required at
ambient temperatures above 125 C.
to

HIGH VOLTAGE CAPACITORS
a "high -breakdown" plastic film
producing capacitors remarkably smaller
and lighter than previously available.
Operation at temperatures to 125 C, with
voltages from 2 to 60 KV. Hermetic glass
or plastic tube housings with wire leads
or threaded stud mountings.

Employ

MINIATURE CERAMIC CAPACITORS
Mylar' dielectric capacitors housed in
ceramic jackets with thermosetting plastic
end fill. Specially impregnated to minimize temperature coefficient. Insulation
resistance is maintained under the most
severe conditions of temperature and

1953.

humidity.

Magnetic Amplifier Systems. Federal Telephone and Radio Co., 100
Kingsland Road, Clifton, N. J. A
4 -page folder describes a line of
magnetic amplifier systems that
are varied and versatile in design
and performance. It lists a few
of the many uses for magnetic
amplifiers and outlines other applications for units of similar design. The company's engineering
service is discussed.

Electronic Voltmeter. The Hewlett-Packard Co., 395 Page Mill
Road, Palo Alto, Calif. Wider
range and higher stability of the
new 4 -mc voltmeter are described
in Vol. 5 No. 9 of the Journal. Included are illustrations, chief
ELECTRONICS

-
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'Du Pont trademark

ELECTRICAL CHARACTERISTICS
Operating Temp. Range
Voltage Range, D.C.
Capacitance Range
Power Factor

Dielectric Absorption
Voltage Derating at 85°C
Voltage Derating at 125°C
Voltage Derating at I50°C
Voltage Derating at 200°C

POLYSTYRENE

TEFLON

H.V.

-55°C to +85°C

-55°C

-55°C to +125°C

-55°C

2 KV to 60 KV

100.600V
.0001 to 1.0 MF

100 to 30,000
.001 to 20 MF
.02% @ 1 KC

.01%

none
not operable
not operable
not operable

Temperature Coefficient -100 PPM/°C
.R. at Room Temperature 106 megohms/MF
Capacitance Stability
0.1%
I

to +200°C
100 to 30,000
.001 to 20 MF
.02% (w I KC

.01%
none
none

0.3%
0.1%

0.3% Q
0.1%

30%

none
30%
60%
not operable

66%
not operable
not operable

none

-

.0001 to 0.1 MF
Lo I KC

33%
100 PPM%°C

106 megohms-MF
0.1%

MINIATURE MYLAR
to +125°C

+500 PPM1°C
106 megohms/MF
0.5%

1

KC

+60 PPM/°C up to 70°C
10, megohms/MF
0.2%

When your industrial capacitors specs. call for precision and stability, specify FCI.
Excellent delivery on standard or special types-Capacitors made to your specifications.
For more complete technical data, write for catalog.

film capacitors, inc
Want more information?
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3400 Park Ave., New York, N.Y.
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features and technical specifications of the model 400D vtvm.
Precision Interval Timers. Potter
Instrument Co., Inc., 115 Cutter
Mill Road, Great Neck, N. Y. Data

sheet No. 400 describes techniques
and equipment for measuring time
intervals from a fraction of a
µsec to 1 sec (or longer if desired)
with accuracies as high as
µsec by electronically counting the
exact number of pulses produced
by a highly -stable crystal -controlled h-f oscillator during unknown interval.
Illustrations,
specifications and optional features are given for 5 types of
counter chronographs. Information on photoelectric screens is
included.

--
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Alert engineers get to the point without accident
without delay
for, they know they can rely upon
Dumont catalogs and bulletins to supply promptly information about capacitators for any problem they might
have, whether it be space or performance, application or all three. They
know too, that the great Dumont Engineering facilities are at their elbow,
ready to help with the research and
development of special capacitors for
individual needs.
.

4b

DUMaN7

.w;

.

-_

.

.

.

for:

- MILCAPS
FILM
39 -

No. 52
No. 53
No. 38
No.

.

GENERAL CATALOG

BATH TAB BULLETIN
CAPACITORS
PLASTIC

DUMONT-AIRPLANE & MARINE INSTRUMENTS, Inc.
15

OFFICE

FACTORY
Clearfield
Pennsylvania

William Street

New York 5, N. Y.
368
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Compression Connectors. Burndy
Engineering Co., Inc., Norwalk,
Conn. To facilitate selection and
identification of Hydent connectors, convenient, multicolored wall
charts (23f in. x 35 in.) are available listing the company's insulated and uninsulated compression
terminal and link sizes up to 2/0.
Each connector is listed with the
conductors accommodated, tooling
required for installation, and, for
terminals, the screw sizes accommodated. There are three charts
in the series.

Loudspeakers. Jensen Mfg. Co.,
6601 South Laramie Ave., Chicago
38, Ill., has issued a new catalog,
No. 1040, and two new data sheets,
No. 164 and 165. The catalog
covers the company's line of general purpose and commercial
sound loudspeakers, as well as
accessory cabinets, volume controls and transformers. Data
sheet No. 164 introduces the
Weather Master drive-in theater
speaker line and No. 165 lists the
latest of the company's high-fidelity equipment.
Epoxy Resins. Bakelite Co., a
Division of Union Carbide and
Carbon Corp., 260 Madison Ave.,
New York 16, N. Y. Three new
technical bulletins on type C-8
epoxy resins have been issued. The
resins described, with the proper
hardeners, can be used in tooling,
casting, laminating, potting, encapsulating, embedding and adhesive applications. Specific data
October, 1954
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Ten -Count
Mono Relay
RUGGED

COMPACT

SAVES SPACE

AND MONEY
WIDE

KILLD66

RANGE

Countless Applications Include Electrical Impulse
Registration and Storage, Cyclic Process Control,

Magnetic
Impulse
Counter

EQUAL TO OUR
GOVERNMENT TYPE DESIGNATION

UPM-33

Sequential Operations

Actuated armatures held magnetically with
no consumption of power reset independent of the number of actuated
armatures. For complete facts on its
revolutionary design and performance,
write for your copy of the Kellogg Magnetic Impulse Counter Bulletin today!

-

Dept.

KILLD66___ "
A

SPEED

PLUS RELIABILITY

KELLOGG

2h -J.

SWITCHBOARD AND SUPPLY COMPANY

Division of International Telephone and Telegraph Corporation
SALES OFFICES: 79 West Monroe Street, Chicago 3,

Illinois

Better Qaa/ity -/n Any Quantity
SHIELDS

CABINETS

DIAL

Specifications

.

.

.

Attenuation (Spectrum

PANELS

3-70

Amplitude):

db

uncol.
Frequency range: 8430 Mcs-9660 Mcs.
Frequency sweep: 10-30cps continuous.
Frequency swing (FM sawtooth) of analyzer

oscillator: 40-50 Mcs.
Maximum error: t4 Mcs.
Maximum dispersion of spectrum:

PLATES

CHASSIS
DUST COVERS

NEW AND IMPROVED DESIGN
OUTSTANDING PERFORMANCE
MORE RUGGED CONSTRUCTION

r -f

1.5 Mcs per

inch.

Overall i -f bandwidth at half power point: 50
Kcs.

BRACKETS

Sensitivity to CW:
a. Spectrum amplified position: 80 db below
W per inch deflection on oscilloscope

Steel
RACKS
Aluminum
Alloys
MUMetal
of
Other
Steel
Stainless

1

screen.

fabricating sheet metal components,
complete assemblies, Multi -Metal employs
modern methods, equipment and skill.
In

semi-

or
most

the

Save on tooling cost with our large stock
of tools and dies.

Pantograph Weidemanns excellent for
medium runs.
Certified hell -arc welding and aluminum
spot welding.
All finishes-to your specs.
Let

W per
position: 55 db below
inch deflection on oscilloscope .screen.
Weight: 86 pounds (complete in armored case
with all accessories).
b. Spectrum

1

Write or wire for prices
and delivery schedule

Multi -Metal's 40 years' experience and "know-

how" help you.

"Where Hi -Quality Is Fundamental"

You Can Depend on

Multi -Metal
MULTI -METAL

WIRECLOTH

COMPANY, INC.

Electronics Division
1350 Garrison Avenue

ELECTRONICS
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7309 VARNA AVENUE
NORTH HOLLYWOOD, CALIF.
Phone:

New York 59, N. Y.

Want more information?
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Opening vast

are given on the physical properties of individual resins and hardeners, together with the physical,
chemical and electrical properties
of recommended resin -hardener
combinations. Included in each
bulletin is a list of experienced
compounders who are equipped to
render technical assistance and to
supply specially formulated compounds for particular end uses.

new fields
in automatic

circuitry

..

.

Air Data Computer. Servomechanisms Inc., 500 Franklin Ave.,
Garden City, Long Island, N. Y., has
compiled an 8 -page technical brochure on its master air data computer. The publication points out
that the computer provides a single
coordinated source of information,.
eliminating much duplication.
Schematic diagrams show how the
plug-in type computer permits
calculation of complex function
with a minimum of equipment.

Síepr
BI-DIRECTIONAL
STEPPING SWITCH
GOING FAR BEYOND

the limitations of stepping switches that operate

in only one direction, STERLING'S new Type SS Stepping Switch
operates in both directions!
This bi-directional stepping switch, having two driving magnets,
is normally equipped with a 4 -level, 12 -position bank and wipers. The
wiper shaft is rotated-either clockwise or counterclockwise, in 10°
increments-by an intermittent ratchet-and -pawl action, depending
on which of the electro -magnets is energized. Interrupter contacts

act as an interlock to protect against partial steps and to permit self stepping. Limit switches stop rotation at the end of the bank travel.
Coils are available for DC currents up to 120 volts.
The range of possibilities of Model SS as a stepping switch
alone is extremely wide ... differential counting, remote selection of
circuits under control of impulses, as a digit -storage register in
automatic computers, etc.
Without wipers, the impulse-operated "motor" may be adapted
to position servo -motors or potentiometers. Designers of automatic
machinery will Undoubtedly find many more uses for this versatile.
new STERLING product.
For further details, write STERLING ENGINEERING COMPANY, INC., 54 Mill

Street, Laconia,

N. H.

(Subsidiary of American Machine & Foundry Company).

Anothe

Product

Ste'ú
FtEILAYS
370
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X -Band Catalog. Transline Associates, A Division of EDDCO, 57
State St., Newark, N. J. Catalog
X-3 is a 4 -page folder dealing with
a line of X -band waveguide com-

ponents and test equipment. Included are illustrations, application and design information on
variable flap attenuators, wave guide terminations, fixed wave guide attenuators, slide -screw tuners and waveguide T -junctions.
Ordering information, sales conditions and warranty data are given.
Germanium Diodes. International
Rectifier Corp., 1521 E. Grand
Ave., El Segundo, Calif. The 4 page bulletin, GD -1A, lists ratings
and specifications on the company's germanium diodes. Included is a complete replacement
guide of IRC germanium diodes
for replacing RETMA type diodes»
and ratings and characteristics
for new Red Dot germanium diodes for 100 C applications.
Wire -Stripping Solutions. Fidelity Chemical Products Corp., 470
Frelinghuysen Ave., Newark, N. J.
Various types of X-Var wire -stripping solutions are discussed in a
2 -color, detailed sheet. Strippers
for formex, formvar, enamel, nylon and nylclad wire are described.
The types of X -Var stripping solutions are described as to applications, corrosion resistance, con October,

1954-

ELECTRONICS

SAVE SPACE-a direct alignment in remote control or power transmission around
corners.

SAVE PARTS-less working units needed in this
simple direct grouping.
SAVE COSTS-more economical constructionlower costs of maintenance.
Write on your letterhead for our
latest Flexible Shaft Manual

!WMsrEwaRr

t

A Subsidiary of the S. S. White Dental Mfg. Co.

4311-13 RAVENSWOOD AVENUE
WEST COAST PLANT: 1638 So.

CHICAGO 13, ILL.

Flower Street, LOS ANGELES

coaP
*, ' E

C

15, CALIFORNIA.

NEW Turns
Measuring Set
by

send for the
most widely used
Electronic Supply Guide

will count the number of turns

COMPLETE

independent of coil resistance or
diameter, wire size, direction of
winding, temperature or other
coils in a string of coils
. no
masters or standards required
... simple to use, accurate.

308 -PAGE

.

1955 CATALOG
your guide to the world's largest stocks of
ELECTRONIC SUPPLIES FOR INDUSTRY
We specialize in
Electronic
Equipment
for Research,
Development,

Maintenance
and Production
Operations

Simplify and speed the purchasing of all your electronic supplies and equipment. Send your orders to us at ALLIED-the
reliable one -supply -source for all your electronic needs. Depend on us for fast shipment from the world's largest stocks
of electron tubes (all types), test instruments, audio equipment, electronic parts (transformers, capacitors, controls,
etc.) and accessories-everything for industrial and communications application. Let our expert Industrial supply service save you time, effort and money. Send today for your
FREE copy of the 1955 ALLIED Catalog-the complete up-todate guide to the world's largest stocks of quality Electronic
Supplies for Industrial and Broadcast use.

One complete
dependable source

for everything
in electronics

ALLIED RADIO
100 N. Western Ave., Dept. 11-K-4
Chicago 80, Illinois

SEND FOR
FREE

.

WRITE NOW FOR DETAILED

SPECIFICATION SHEETS.
INFRA ELECTRONIC

CORP.

555 Eagle Rock Ave.

Roseland, N.

J.

Gentlemen:

Please send specification sheets on
new turns

measuring set.

Name & Title

Company.

CATALOG
Address

ELECTRONICS
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sistency, safety precautions and
illustrated instructions for each.
The stripping solutions mentioned
are used by electronic firms and
government agencies to remove
organic finishes from wire.
Audio Products. The Astatic
Corp., Conneaut, Ohio, now has
available a new, complete products
catalog. Included among other
stock items of the company's
manufacture are phonograph pickups and needles, recording heads,
microphone stands, tv receiver
uhf converters and boosters. The
new catalog stresses brevity of
general descriptions and completeness of specifications, performance and replacement data. It is
in simple form for easy reference.

ARTISAN enclosures and chassis are designed and fabricated
to give you all these features ...
and are economical, too.
Each fabrication is tailored to
an individual need to make it
functional. Quality materials and
unusual production techniques
assure protection against damage and high maintenance cost.
And, for greater sales value,
Artisan units are attractive.
Remember, ARTISAN is your
hest source.

Write for our detailed
literature.

Artisan

Metal Works Company
11410 MADISON AVE.
CLEVELAND 2, OHIO

Want more information?
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Wires, Cables and Components.
Birnbach Radio Co. Inc., 145 Hudson St., New York 13, N. Y., has
released a 44 -page catalog of electronic wires, cables and components. It lists practically every
type of wire and cable now in use
for microphone, intercom, broadcast and other electronic uses,
with detailed technical information on each type. The section on
plugs, jacks and connectors contains schematic diagrams and full
descriptions for every item. The
back cover is devoted to complete
charts of commonly used engineering data.

High-Voltage Regulator Tube.
CBS-Hytron, a Division of Columbia Broadcasting System, Inc.,
Danvers, Mass. Bulletin E-226A
covers the 6BD4A h -v regulator
tube designed for anode and convergence supplies of color tv receivers. The tube illustrated and
described in the bulletin has a
large bulb that provides long leakage paths and prevents corona
effects. Included are mechanical
and electrical data, maximum ratings and characteristics charts.
Picture Tube Chart. Reon Tube
Corp., 58-15 57th Drive, Maspeth,
L. I., N. Y., has published a new tv
picture tube replacement guide
chart. It includes a list of all
type tv picture tubes, their descriptions, Reon replacements
and direct substitutions. It also
lists characteristics and changes
for the substitutes. Printed in 2

last page.

SAVE TIME
IN FREQUENCY

ANALYSIS
with the Audio Frequency Spectrometer,
Model

components in complex a.c. voltages from
35 to 18,000 cps. The Spectrometer saves
hours of engineering time in electrical or
acoustical testing.
In addition to 27 fixed third -octave band
pass filters covering the audio range, the
Spectrometer provides the standard networks for sound level measurements.
Any filter or network may be manually
selected, or the filters and networks can be
scanned automatically in sequence. When
used with the Bruel & Kjaer Level Recorder, the audio frequency spectrum of
noise, vibrations, strains, complex voltages, tape recordings, etc. are plotted
automatically on preprinted chart paper.
For complete specifications on this and
other Bruel & Kjaer instruments, write
Brush Electronics Company, Dept K-10,
3405 Perkins Avenue, Cleveland 14, Ohio.
ACOUSTIC AND TEST INSTRUMENTS
Bruel & Kjaer instruments, world famous

for their precision and workmanship, are
distributed exclusively in the United States
and Canada by Brush Electronics Company.
B1-1012 Beat Frequency Oscillator
BL -1502
BL -1604

Deviation Test Bridge
Integration Network for Vibration Pickup
BL -4304

BL -4304
BL -2002
BL -2105
BL -2109
BL -2304
BL -2423
BL -3423
BL -4002
BL -4111
BL -4120

Vibration Pickup
Heterodyne Voltmeter
Frequency Analyzer
Audio Frequency Spectrometer
Level Recorder

Megohmmeter and D.C. Voltmeter
Megohmmeter High Tension Accessory

Standing Wave Apparatus
Condenser Microphone
Microphone Calibration Apparatus and
Accessory

BL -4708

Automatic Frequency Response Tracer

BRUSH ELECTRONICS
COMPANY
formerly

The Brush Development Company.
Brash Eleetroniu Company
is an operating unit of
Clevire Corporation.

MI firl \NW
MI.. AIM
EIECTAOMICS

October,
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This high -gain, precision instrument
measures the amplitudes of the frequency
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EX4CTIY your type and size
in Spira/ Wound PAPER TUBES
SQUARE, RECTANGULAR, ROUND
Standard -type PARAMOUNT paper tubes used
for millions of coil forms and other applications. Hi -Dielectric. Hi -Strength. Kraft, Fish
Paper, Red Rope, Acetate, or any combination
wound on automatic machines. Any size from
t/" to 30" long, from .450" to 25" I.P. Produced from wide range of stock arbors or
specially engineered for you.
NEW "PARAFORMED" TUBES
SQUARE OR RECTANGULAR
Entirely new technique in tube making developed and perfected by PARAMOUNT.
Perfectly flat side walls, sharp square inside
corners, and very small radius on the four outside corners. Spiral wound, not die formed.
No sharp outside edges to cut wire. No need
for wedges to tighten winding on laminated
core. Full rigidity and physical strength. Permits winding coils to closer tolerances. Allows
faster automatic stacking of coils. Approved
and used by leading manufacturers. No extra cost!

PARAMOUNT

COMPANY

V1rRI-E ON

PAPER TUBE CORP.

LETTERHEAD FOR
STOCK ARBOR LIST
OF OVER

2000

616 LAFAYETTE ST., FORT WAYNE, IND.

SIZES

Standard of the Coil Winding Industry for Over 20 Years

A tired worker costs MUCH
more than a good chair

NEW
MULTIMETER

KIT

4 -way adjustable backrest
Scroll shaped posture seat
Tamper -proof tubular all -welded

$2650
SIGNAL
TRACER KIT

'49

fceatlliiit

Let
CONDENSER
CHECKER KIT

VACUUM TUBE:
VOLTMETER; KIT

$2458

construction

le

$23$ä

Adjustable height ranges from
17" to 25" or 24" to 32"

EW
SCOPE KIT

$599

Now test Royal's famous No. 515
stool in your own plant without cost
or obligation. See why the country's
top firms choose it for superior versatility and durability. Write for free
trial stool today!

TEST EQUIPMENT

- -

-

BUILD YOUR OWN
INCREASE
KNOWLEDGE
SAVE MONEY
BUY DIRECT FROM MANUFACTURER .. - Top quality instruments in
kit form featuring latest design and circuit developments. Completely detailed
step-by-step construction manual-clear
pictorials
complete schematics. All
sheet metal work punched, formed and
finished. Low kit prices include tubes,
chassis, cabinet and all necessary constructional components.
Kits for the school
service shop
industrial laboratory hobbyist, etc.

175 North Michigan Avenue, Dept

factories: Los Angeles
Warren, Pa.

-

New York City

for further information.

KIT

ELECTRON ICS

-

BENTON HARBOR 14,

October, 1954

San Francisco

Authorized Dealers Everywhere

We want to test your No. 515 stool for 60 days withmodel.
out obligation. Send shot
tell
Please send your new catalog of industrial seating.

HEATH COMPANY
$1950

Gall. Ontario

Los Angeles

Royal Metal Mfg. Co., 175 N. Michigan Ave.,
Dept. 2110 Chicago 1, III.

$2950

SIGNAL

1

Michigan City. Indiana

Walden, N. Y.

Showrooms: Chicago

2110 Chicago

Write for free catalog

TUBE CHECKER

GEN. KIT

.

Royal Metal Manufacturing Co.

-

--

T-,

metal furniture since '97

MICHIGAN

Name

GRID DIP
METER KiT

7

Want more information? Use post card on last page.
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NEW PRODUCTS

colors, the 4 -page chart was
planned to have all pertinent data
available at a glance. The chart
also shows a cross section of a
picture -tube gun illustrating its
complete structure. Another page
consists of a Reon tube base chart,
which is also fully illustrated.

FOR MORE ACCURATE

MEASUREMENT

of

vibration...

Repeat Cycle Timers.

The A. W.
Haydon Co., 230 N. Elm St., Waterbury, Conn. Bulletin RC200 contains complete information on a
new line of miniature hermetically sealed repeat cycle timers. It describes cycling time, timing accuracy detail characteristics and
determination of timing tolerances.
Illustrations and design features
are included.

USE CEC

VELOCITY PICKUPS

Vibration in all planes and under all conditions can be
measured accurately with the proper CEC velocity
pickup. These instruments combine high output with
extreme ruggedness and wide adaptability. For complete details write for Bulletin CEC 1503V -X2.

4-116 MINIATURE SELF -GENERATING VELOCITY
PICKUP is ultra compact and lightweight. ElectroTHE

magnetically damped, its design permits operation
at temperatures up to 500° F. Its output (105
mv./in./sec.) equals that of pickups many times
its size and weight (1.3 oz.), and it may be operated in any plane of orientation. Frequency range
is 50 to 500 cps. Common applications include
gas turbines, jet engines, superchargers and automobile engines.

Type 4-118

Type 4-102A

4-106V (VERTICAL VIBRATION) velocity pickup
well as the 4-106H (horizontal vibration) are
identical except for sensitivity and the plane of
orientation. Widely used for many years, their
light weight makes them advantageous for many
THE

as

applications. Frequency range is

7

to 1000 cps.

Type 4-106V

VELOCITY PICKUP'S high output (110
mv./in./sec.) permits direct oscillographic reTHE 4-102A

cording and direct modulation of telemetering
sub -carrier oscillators without use of amplifiers.
It will stand transverse acceleration to 35 g's, and
positive sealing of damping fluid allows operation at extreme altitudes and at temperatures of
from 0° to 150° F. Frequency range is 8 to 700
cps. The 4-103 is similar to the 4-102A, but is designed for ambient temperatures of 150° to 250° F.
Unique, patented seismic suspension design eliminates friction, permits accurate measurement of
minute amplitude in any plane of orientation.

Type 9-102

THE 9-102 TORSIOGRAPH (TORSIONAL VELOCITY PICKUP)

detects and measures transient or cyclical deviations from average rotational velocity. Collet -type
mounting to shafts from 15/16" to 1-1/4" diameter. Usable from 2 to 1000 cps. This instrument
is widely used for the evaluation of reciprocating
engine performance.

Consolidated Engineering
CORPORATION

ANALYTICAL INSTRUMENTS
FOR SCIENCE AND INDUSTRY

300 North Sierra Madre Villa, Pasadena 15, California
Sales and Service through CEC INSTRUMENTS, INC., a subsidiary with offices in:
Pasadena, Atlanta, Chicago, Dallas, Detroit, New York, Philadelphia, Washington, D. C.
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Automation. T.A.B. Engineers,
Inc., Milwaukee and Ogden Aves.,
Chicago 22, Ill. A pamphlet entitled "Cut Costs with Automation" is an evaluation chart that
will help top executives rate the
automation possibilities and potentials of their own plants. It gives
a complete analysis of products,
production, costs and future
markets. The brochure reviews
the meaning of automation, its
history and its future.

Magnetic Laminations. Magnetics
Inc., Butler, Pa. Catalog ML-101
illustrates and describes a line of
magnetic laminations that are
performance guaranteed. An index and individual specification
sheets list both the window area
and the cross-section area for a
square cross-section of laminations. Tolerances for the various
types are also listed. Ordering
information is included.

Iron Powder. Plastic Metals Div.,
The National Radiator Co., Johnstown, Pa. Iron powder data sheets
No. PMS-12-A-R2 and B -R2 give
the composition and characteristics of electronic iron core materials as submitted to the Metal
Powder Association. Electronic
engineers will find helpful information in the data sheets such as
particle size, apparent density,
frequency range, relative permeability and Q value, and itemized
electronic uses for various iron
powders.
October, 1954
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you could make

your own beverages...

presents

But there are better ways to get wine
than by treading grapes in the bath tub.
And it's the same with coils. Its perbut
fectly possible to make your own
we at Coto -Coil can usually do it for you
faster and better. At lower cost, toobecause we give you the benefit of nearly
40 years of coil design and manufacturing experience. We use automatic
equipment that saves time, and the most
modern testing devices. We know the
best types of materials for each type of

-

A NEW IDEA IN

Flexible Plastic
TUBING CLAMPS

coil.

All in all, we can save costs for you.
Better get in touch with us!
Coto -Coil Company, 65 Pavilion Avenue, Providence 5, R. I. New York
Office: 10 East 43rd Street, New York
17, N. Y.

for use with
N.

WM>

411.r

CONNECTORS

*

TAKE NO CHANCES WITH

VITAL EQUIPMENT...S/2e
SERIES 6918

AN TYPE

This unique tubing clamp provides
an inexpensive method to protect
open wiring used in connection
with a standard AN TYPE CONNECTOR.
It is an easy and quick way to
attach flexible plastic tubing to a
connector-without the use of hand
tools. When used in conjunction
with a gasketed adapter, a waterproof joint is provided between
connector and tubing.
Material-aluminum. Sizes to
accommodate tubing from %
I.D. to 2 -in. I.D. AN plug sizes

or 6924

by PAAR -.METAL
or 24" DEEP, for 19" WIDE PANELS
Panel Spaces: 611/4", 70", or 77" high.
Finished in Prime Coat, Black Wrinkle, Grey
Lacquer, Grey Wrinkle.
Series 6918 or 6924 Racks may be used un
"rows" or "gangs," as corner trims are removable from front of cabinet.
Standard shelves and roller trucks are manufactured by us for use with these Racks.

18%s"

12S

THESE RACKS ARE MODERATELY PRICED
FOR SHIPMENT FROM STOCK

to48.

Write for Catalog data.

and AVAILABLE

Planning an electronic product? Consult Par Metal for

RACKS
CABINETS
CHASSIS
PANELS

Durp6924Rackasusedby
Gai-Tronics, Inc

Reading, Pa.

Remember,
equipmentt is made
electronic specialists, not just a sheet me'al shop.

wade

v

5Q;c;traouclt

WRITE FOR CATALOG

-

October, 1954

-

CORPORATION

H. BUGGIE,

49th ST., LONG ISLAND CITY 3, N. Y.
Tel.: AStoria 8-8905
Export Dept.: Rocke International Corp.

32-62

Sfruiaaadi

ELECTRON ICS

G;)

Lu
PRODUCTS

!

13 East

726 STANTON

40 Street, New York 16, N. Y.
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Lockheed Plans $10 Million Missile Research Lab
has appropriated a fund of $10 million to
finance establishment of a new
scientific laboratory for advanced
research by its missile systems division in Van Nuys, Calif.
Tentative organization of departments in the missile systems
division is as follows: Theoretical
Physics and Chemistry, Electronics
and Telemetering, Computers and
Controls and Radar and Systems.
The lab's aim will be to explore
new scientific fields for new weapons. The end objective of their
E. H. Krause
research will be reliable, producible
missile systems.
Operations Sandstone, Greenhouse
Research in the nuclear field will and Ivy.
also receive heavy emphasis in the
Krause will be joined in the renew laboratories.
search laboratory by Montgomery
Products of Lockheed's scientific H. Johnson, named associate diresearch will be determined only rector. Dr. Johnson has worked on
after exploration of many "promis- atomic and nuclear physics, quaning recent developments which tum theory, electro-dynamics, abmust now remain secret," according sorbent materials, atmospheric
to E. R. Quesada, vice-president of physics and ionosphere research.
the company.
Formerly at the University of CaliHeading the research laboratory fornia Livermore Laboratory, he
will be E. H. Krause, nuclear has served on the Radiation Laborphysicist, who resigned as associate atory staff of the University of
director of research at the Naval California since 1952, working on
Research Laboratory in Washing- nuclear weapons research. He also
ton to join Lockheed.
served on the MIT Radiation LabDr. Krause directed the nuclear oratory staff during the war and
weapons research program con- later at Naval Research Lab.
ducted jointly by the Los Alamos
Another scientist joining Krause
Scientific Laboratory in New Mex- is Eric Durand, who came to Van
ico and the Naval Research LaboraNuys from Chicago Midway Labtory in Washington, D. C. He was oratories, where he was associate
in charge of scientific experimenta- director. Dr. Durand is a specialtion, including complex instrumen- ist in solid state physics, radiation,
tation, on the atomic test program infra -red navigational systems, test
conducted at Eniwetok during range instruments, rockets, bombLOCKHEED

AIRCRAFT

ing aids and ordnance devices.
The staff will include Edward J.
Zadina, who resigned as technical
adviser and operations analyst with
the U. S. Air Force Special Weapons
Center, and Henry R. Senf, who
before joining Lockheed was acting director of development of
CAA's Air Navigation Development
Board.
The Missile Systems Division
was established late in 1953. It
now has 700 employees. Personnel
is expected to increase to 1,000 by
year-end.

Parts Manufacturers
Elect Rossman
THEODORE

www.americanradiohistory.com

Pentron

in

Manufacturers.
Wilfred L. Larson of Switchcraft, in Chicago, was named
vice-chairman, and Helen Staniland
October, 1954
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of

ROSSMAN

Chicago was elected
chairman of the Association of
Electronic Parts & Equipment
Corp.
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TECHNICAL t. NEWS fORilDESIGNER
FROM THE RCA TUBE DIVISION

.."..r

l

SPECIALLY "TAILORED" FOR MOBILE DESIGNS

TRANSMITTER TYPES

For the 152-174 Mc Mobile Band
RCA -5763

For the 450-470 Mc Mobile Band
RCA -6524
RCA -6524 is a

bigger than your thumb, RCA -5763 fills
your need for a compact "miniature" beam
power tube capable of taking 13.6 watts input at 175 Mc-in mobile, portable, or fixed

new twin -beam power tube

well -suited for fixed and mobile

No

UHF de-

sign-as

a balanced push-pull rf power
amplifier or frequency tripler. The tube
can deliver 20 watts (approx.) in class C
at 462 Mc! Max.
cw and fm services

as a frequency multiplier,
oscillator or rf power amplifier. Max. plate
voltage as multiplier 300v. Heater voltage,

services. Useful

-

plate dissipation is 25 watts (ICAS). A common cathode for the two units reduces
cathode inductance to

a

6.3v. (For 12.6v. heater circuits specify RCA 6417, identical in all but heater character-

negligible value.

istics to the 5763.)

Max. length, 3-9/16"
Max. diameter, 1-13/16"

Max. length, 2-5/8"
Max. diameter, 7/8"

For the 152-174 Mc Mobile Band
RCA -2 E26
RCA

-2E26 is a

beam power tube

For the 152-174 Mc Mobile Band
RCA -6146

well -

RCA -6146

suited as an rf or of amplifier, frequency
multiplier, or oscillator. Max. plate voltage

is

a

versatile beam power tube

capable of handling 60 watts (ICAS) at 175
Mc at a plate voltage of 400v. Will handle 90

C service is 600v. As a class C
plate -modulated amplifier, the tube takes
27 watts (ICAS). As a class AB, amplifier/

for class

watts input (ICAS) at frequencies up to 60 Mc
at plate voltage of 750v. Heater voltage, 6.3v.

1!

modulator, two RCA-2E26's will deliver 54
watts (ICAS) of audio power at a dc plate
voltage of only 500v. Heater voltage, 6.3v.

(For 26.5v. heater circuits, specify RCA -6159,

identical in all but heater characteristics to
the 6146.)

Max. length, 3 -13/16"
Max. diameter, -23/32"

Max. length, 3 -21/32"
Max. diameter, -5/16"

1

1
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Quam of Quam-Nichols Co. in
Chicago was reelected treasurer

for her eighteenth term. Kenneth
C. Prince of the law firm of Prince
& Schoenberg was renamed executive secretary.
EP&EM is a trade group consisting of 118 electronic firms in
the midwest.

Rossman, who had been vicechairman of the group, succeeds
Karl W. Jensen of Jensen Industries as chairman. Both Rossman
and Jensen represent the organization on the board of the Radio Parts
of Electronic Equipment Shows
which sponsors the annual Electronic Parts Show.

Raytheon Produces Transistor Portable

IT&T Forms New
Divisions, Names Officials
A new domestic research and
manufacturing division, the Farnsworth Electronics Company, has
been formed by IT&T.
Farnsworth Electronics will take
over and expand the research and
production activities in the field of
industrial and defense electronics,
formerly carried on by IT&T's
Capehart-Farnsworth division. The
creation of the new division will
establish within the IT&T system
another source of supply in the

fields of advanced electronics and

MASSACHUSETTS GOVERNOR Chrisflashlight batteries for several
tian A. Herter, right, received from times as long as a standard portCharles F. Adams, Jr., president able operates from its A and B
of Raytheon, an all -transistor port- batteries. Raytheon recently made
able radio using seven transistors. its millionth transistor. It is estiIt is an experimental handmade mated that commercial transistor
model containing no tubes. It is portables may be on the market
able to operate from four standard next year. .

Ketay Joins In Forming Nuclear Firm
and
American Metal Co. with Lehman
Brothers, investment bankers, participated in forming a new
company, Nuclear Science and Engineering Corp. Gordon Dean,
former chairman of the Atomic
Energy Commission, is board chairman of the new firm. The company
intends to provide a variety of
technical services to firms engaged
in nuclear power development and
to industries interested in the application of radioactivity to industrial products and processes. It
will supplement firms engaged in
nuclear reactor design and enKETAY MANUFACTURING CORP.

gineering, and those which manufacture radiation detection gear.
American Metal and Ketay
Manufacturing have subscribed to
a substantial portion of the capital
stock of Nuclear Sc.
Headquarters of the new company have been established in
Pittsburgh. It is headed by Ronald
A. Brightsen, president. Ile was
previously associated with the
atomic power division of Westinghouse, as were the company's vicepresident and technical director,
Ralph L. Ely, and the company's
secretary -treasurer, Richard S.
Frankel.

378

the application of atomic energy
to industry.
Former Capehart-Farnsworth officials staff the new electronic company. Harvard L. Hull, who was
general manager of research and
development, becomes president.
Dr. Hull, who joined CapehartFarnsworth last year, has been
active in atomic research from
1943 and served as director of
remote control engineering at
Argonne
National Laboratory.
Philo T. Farnsworth will aet in
the capacity of vice-president and
technical director for the new company and W. F. Hoeppner, who was
assistant to the president of Cape hart, has been appointed vicepresident.
Capehart-Farnsworth Company
will concentrate on the design, manufacturing and distribution of its
television and radio receivers, highfidelity phonographs and phonograph combinations and allied
lines. A new president has been
appointed, Lawrence G. Haggerty,
who joined the company in 1950
and has been vice-president in
charge of the technical products division since 1953.
Two new vice-presidents have
also been named for the companygeneral sales manager E. W.
Gaughan and comptroller Paul H.

Hartman.
Fred D. Wilson, who headed
Capehart-Farnsworth Company for
five years, has been elected IT&T
vice-president in charge of industrial relations.
IT&T's Federal Telephone and
Radio Co. has also formed a new
division, an instrument division for
the manufacture and distribution
October, 1954
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GOODMANS

t

dhod%tee

L2g2,7-212
-212

OSGILLATßR

for VIBRATION GENERAT ON
and investigation

-provides

c/s supply

a stabilized 10-10,000

vibration generator depends for its accuracy largely upon the suitability of
its driving equipment. Goodmans have now produced a self-contained drive
unit consisting of oscillator, amplifier and power pack. Although primarily
intended for use with Goodmans Model V.47 shaker, it will also find wide
application in the laboratory and in industrial processes where a high quality
source of audio frequency is required. A brief specification of this latest Good mans product is given below, and full circuitry details are available on request
to "Vibration Dept, W".

A

FOR USE

WITH

Brief Specification

THE GOODMANS

Frequency range -10-10,000 c/s. in 3 ranges.
Power output
watts into 3 ohms,
Output Level Stability-±0.05 db 10-10,000 c/s.
Distortion-less than 0.2%.
Hum level -72 db down on 5 watts
Power supply -100/115 v, 200/225 v, 225/250 v, 50-60 c/s. 75
watts.

SHAKER

-5

MODEL V.47
or where small

scale vibration
testing is
involved.

Weight -45 lb.
Dimensions-16f in. x 13 in. x

MA
GOODMANS INDUSTRIES LTD.
AXIOM WORKS

WEMBLEY

L

11

in.

THIS COUPON

LIMITED
AXIOM WORKS, WEMBLEY, MIDDX., ENGLAND

MIDDX.

Cables: GOODAXIOM, WEMBLEY, MIDDX.

TO GOODMANS INDUSTRIES

our catalogue aid technical data sheets
lease mail m'
with your PERMANENT MAGNET Shakers.

in

connection

NAME
COMPANY
ZONE

CITY
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HERE'S BIG NEWS

IN ENVIRONMENTAL

in the U. S. of precision instruments for testing and measuring.
The new division will make available to American industry the electronic precision measuring and
testing equipment developed by
IT&T's domestic and foreign asso-

ciates, and other instrument makers abroad.

TEST CHAMBERS
BOWSER'S COMPLETEL Y
REDESIGNED

"L " SERIES

Rudolf Feldt

They're the answer to all your environmental test
needs . . . temperature, altitude, relative humidity . . . in any combination. Bowser, pioneer
in the development of environmental test equipment, has incorporated the most advanced engineering features in these redesigned units.
All interior walls are of stainless steel for rust
prevention and long life. Bowser's unique "HumiCoil" system (humidifier plus dew point coil) provides the most practical design yet developed for
humidity simulation. Semi -hermetic compressors,
air or water cooled condensers, safety thermostats
. . . these are just a few of the other plus features
of Bowser's new units.
All units are factory tested under conditions
simulating those in the customer's own plant.
The Bowser sales engineer in your area will be
glad to help on your environmental test problems.

9

"Humi-Coil" system of
humidity simulation.

GE Plans Stanford Tube
Lab, Appoints Engineers
Semi -hermetic compressors.

80,000 feet
or higher

t,t'
'r'
l'
t

,

-130°

to
+200°

F
F

1.4

Humidity
to 95%

BOW' ffCHN/C,41 Bffg/G'fRif/ON
DIVISION

380

Want more information?

OF

BOWSER

Use post card on

The director of the new Federal
division is Rudolph Feldt. He was
formerly in charge of the cathode
ray instrument division of the
Allen B. DuMont Laboratories,
which he joined in 1942. Before
that he was employed by IT&T associates in France and Germany.
Federal Telecommunications Laboratories appointed I. W. Gleason
as sales manager for systems and
commercial research and development. He has been with the company for 14 years.

INC. TERRYVILLE,

CONNECTICUT

last page.
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A NEW ELECTRON tube development
laboratory will be established by
GE in a building to be built on
Stanford University land in Palo
Alto, Calif.
Work at the laboratory will be
concentrated on developing and

exploring the application of microwave electron tubes which, according to W. R. G. Baker, GE vicepresident, promise to revolutionize
the broadcast, communications and
radar industries over the next ten
years. Lab operations have already
started in temporary space near
Stanford.
The laboratory to be completed in
October, 1954
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ter Klt s12,F
bed $14.90

toot ohms/wilt

here's what DIE CAST

GRC

ZINC ALLOY
TH

ED

425K 5" Scope
Kit $44.95

FASTENINGS
mean to you.

Wired $79.95

7'

470K

Push Poll Scope

NIT $19.95.WIRED $129.50.

YOU BUILD
/

.

_.

(NCO

in terms of a better product
in terms of a more

KITS

economical product!

IN ONE

Every Quality Feature
is an Economy Feature!
The plain bright finish does not require further
surface finishing for most applications
Greater
Cleaner threads
Closer tolerances
Die-cast uniformity.
dependability, durability

EVENING but they
last a lifetime

LOWER PRICED!
RUST -PROOF
NON-FERROUS
CORROSION -RESISTANT

Quick deliveries from stock

Specials

to order

Write Today for Samples, Prices & Bulletins

GRIES REPRODUCER CORP.

and you

World's Foremost Producer of Small 1) Castings
151 Beachwood Ave., New Rochelle, N. Y.
Phone NEw Rochelle 3-0600

save

50%

3 8 Kits and

5650 MoitimeserKit $24.90.

MATCHED

20,000 ot,nniv9lt

Supports 175 lbs. in extended position.

Fast action panel lock and

tilt

lock avail-

able.

fit

all standand
racks,
ard chassis,
cabinets.
chassis

slide standards.
fi>

Wired 52995

,tr`"'",*

- million

EICO Instruments are now in use
the world over! That's the
proof of EICO's leadership in Value.
1/4

Ultra thin, allows use of
17" wide chassis in 19"
cabinet or rack.

Meets all JAN

-

TEST INSTRUMENTS

chassis

Chassis-trak features full chassis extension,
full back tilt, automatic "out" lock, and
instant pushbutton return or =hassis removal.

42 Instruments

the Industry's most complete

line of

4 stock sizes

2210 ,TVM üil $25.95
Wire-J 29.9S

For latest precision

engi-

neering, finest compo-

377K
Gen.

She 8
K.,

53, 95.

n,-.591995

professional
appearance, lifetime performance and rock -bottom economy
see and
nents, smart

-

compare the EICO
line at your Jobber
before you buy any
higher -priced equipment! You'll agree with
100,000 others that
only EICO Kits and In.
struments give you the industry's greatest values
at lowest cost.
over

Fast, simple installation.
Actual thickness.

3600 Sweep tSen.
Kd $34.95,
whred $49.95

18500 Ben-ryKit
$29.96, Wired $30.95
625K Tube Terrer
Kit $34.95
Wired $49-95

Special slides and accessories available
on special order.

Write NOW for FREE latest Catcicg

E-10

Write for full information and catalog.
CHASSIS-TRAK CORPORATION
6250 E. lona Rd.
Indianapolis 3. Indiana

.954

ELECTRONIC INSTRUMENT CO., Inc.
84 Withers Street, Brooklyr 11, N. Y.
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October initially will be a 10,000
sq ft structure equipped with facilities necessary for applied research and development on microwave tubes.
In the determination and interpretation of the fundamental principles of the operation of new
microwave tubes, personnel of the
new G -E laboratory will work
closely with the Stanford Electronics Research Laboratory, directed by Dean F. E. Terman of
the School of Engineering, and the
Stanford Microwave Laboratory,
directed by Edward L. Ginzton.

CHOICE OF INSULATION CHARACTERISTICS IN ACCORDANCE WITH LATEST
Mil -P-14 SPECIFICATIONS.

H. R. Oldfield, Jr.

BARRIER

STRIPS

MULTIPLE
TERMINAL
CONNECTOR HEADS

For users to properly assess the outstanding features and
advantages of Garde Components, samples will be sent on request. A detailed technical catalog is now in preparation. Be

sure your name is on our mailing list.
We have complete facilities to accommodate your special
requirements, ranging from Engineering Consulting Service to
Precision Design and Production.
_.,

ARDE MANUFACTURING

COMPANY

MOLDERS OF THERMOPLASTIC AND THERMOSETTING MATERIALS

588 Eddy Street. Providence 3, Rhode Island -- Sales Representatives in Principal Cities
382
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H. R. Oldfield, Jr., has been appointed manager of the new G -E
laboratory.
He is a former manager of the
G -E Advanced Electronics Center
at Cornell University, Ithaca, N. Y.
and, until his new appointment,
was manager of plans and product
applications in the laboratories department.
Approximately half of the new
laboratory staff, now being recruited, will be scientists and engineers. Skilled technicians, including glass blowers, model makers
and draftsmen, also will be employed.
In GE's cathode raytube sub department Leonard C. Maier was
appointed manager of engineering
and Harry R. Hemmings was
named to the newly created position of manager of manufacturing.
Dr. Maier has been with GE in
October, 1954

-

ELECTRONICS

PLANTS AND PEOPLE

(continued)

STRUTHERS
-DÜNN

L. C. Maier, Jr.

Syracuse since 1950, most of the
time in engineering positions in
the electronics laboratory. Previously, he was a research associate
at MIT's electronics lab.
In his new position he will be
in charge of all cathode ray tube
product engineering for GE monochrome tv picture tubes, color tv
picture tubes, and special purpose
cathode ray tubes.

New:

LOW COST
15 -AMPERE RELAY
...

This new 215 -Frame Struthers -Dunn relay is specifically designed for today's "cost conscious" engineering .. .
and it's backed by full S -D quality and dependability.
Write for S -D Relay Data Bulletin 2215.

SPECIFICATIONS
COILS:

RATINGS:
15 amperes at 115 volts AC or low
voltage DC.

AC to 230 volts; DC to 115 volts.

-

SENSITIVITY: Normal AC, 3 va.; min-

CONTACTS:

H. A. Hemmings

Hemmings, who joined GE in
1937, has been manager of the sub -

ELECTRON ICS

-

October, 1954

2

watts;

minimum DC, 0.1 watts.

GUIDE... to the most
popular of the S -D 5,348 relay types
GET THIS QUICK

department's Buffalo picture tube
plant for the past three years.
He will be succeeded as Buffalo
plant manager by Willard L. Male,
manager of employee relations for
the sub -department.
The new position of manager of
manufacturing was created to integrate the Buffalo and Syracuse
tv picture tube manufacturing operations, in preparation for GE's
eventual production of color TV
picture tubes.
Victor H. Fraenckel, former liaison scientist in physics at the GE

imum AC, 0.5 va.; normal DC,

Single- and double -pole; single- and
double -throw,

STRUTHERS-DUNN, Inc.,
Pitman, N. J.

Without obligation send the 20 -page "Quick Guide" to
S -D

relays and timers.

Name.
Position
Company

...

Address.
CHICAGO
CHARLOTTE
BUFFALO
BOSTON
BALTIMORE
SALES ENGINEERING OFFICES IN: ATLANTA
DALLAS DETROIT KANSAS CITY LOS ANGELES MINNEAPOLIS MONTREAL
CLEVELAND
CINCINNATI
NEW ORLEANS

NEW YORK

PITTSBURGH

ST. LOUIS

Want more information?
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SAN FRANCISCO
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last page.

SYRACUSE

TORONTO
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complete testing

(continued)

research laboratory, has been appointed consultant on scientific re-

with one

lations.
He will be responsible for informing and counseling the management of the research laboratory
regarding scientific work underway outside the company. He will
evaluate and forecast the probable
future trends in external scientific
activities of significance to the firm.
Prior to joining GE in 1937, he
was engaged in electronics research
for Farnsworth Television in Philadelphia and as a physicist for
HyGrade-Sylvania in Emporium,
Pa. During World War II he was
appointed an expert consultant to
the Secretary of War and served
in Europe on special missions concerned with electronic .countermeasures and scientific intelligence.

convenient

unit...

Kea rfott

MICROWAVE

TESTING
EQUIPMENT

Firestone Tire Builds
Guided Missile Plant

Pin this equipment are means to measure
power ...observe transmitter spectra distribution
...measure frequency and supply artificial signals. You can analyze bandwidth characteristics.
A self-contained square wave generator aids in
making standing wave measurements. One portable unit does all-on the bench or in the field
efficiently and at much lower first cost than with
separate instruments.

Combined

FEATURES:
SIGNAL GENERATOR: CW, Square

Wave, FM or pulse mod. RF, 8.5

to 10 KMC.
POWER MONITOR: Measures aver-

-

age power of signals from 8.5 to
10 KMC, Accuracy

is

±2

db of full

range.
WAVEMETER: Reaction cavity
wavemeter, 8.5 to 10 KMC, ac-

Quick function sellection-merely flick the front
panel switch to the function desired. Controls are
grouped for easy operation by personnel with
minimum training. After initial warm-up, any

function

A NEW $2 million plant is being
built in Los Angeles for the Firestone Tire & Rubber Co. to be used
for the production of the Corporal,
the Army's guided missile. The
plant will provide 350,000 sq ft of
manufacturing space. It is located
next to the firm's present tire
plant.

curate to 0.03% at standard
temperature and humidity.
SPECTRUM ANALYZER: 8.5 to 10
KMC displayed on 3" CRT, I F
bandwidth of 15 kc for optimum

immediately available for use.

Unitized construction-each test section is
mounted on a separate plug-in sub -chassis. For
unusual applications, special
units can be provided which are
interchangeable with standard
sections. Service and maintenance is simple and quick.
L _

pulse rendition.

SIZE:

18" x111/2"

x

14"

WEIGHT: 45 lbs.

Write for
complete description
and specifications.

Ott
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COMPANY, INC.

VAN NUYS, CALIF.

GENERAL PRECISION EQUIPMENT CORP. SUBSIDIARY
Want more information?

C. MEINKEN, former
president of National Union Radio
Corp., has purchased the Electronic
Tube Corp. of Philadelphia. Mein ken has acquired control of the
company and was elected by the
board of directors to the presidency
of the corporation.
Meinken had been connected with
National Union since 1941. Prior

KENNETH

Sales Offices Eastern Office:; 1378 Main Ave., Clifton, N.J.
Midwest Office: 188 W. Randolph St., Chicago, Ill.
South Central Office: 6115 Denton Dr., Dallas, Texas
Western Area Office: 253 N. Vinedo Ave., Pasadena, Calif.

A

Meinken Buys
Electronic Tube Firm

Use post card on

last page.
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OPHAR

Low noise level

Precision

-WAXES

Stability

--''COMPOUNDS

i

Zophar Waxes, resins and compounds to impregnate,
equipdip, seal, embed, or pot electronic and electrical
etc.
television,
ment or components of all types; radio,

1
1

1
1

Cold flows from 100°F. to 285°F.
1

Special waxes non -cracking at

Ì

-76°F.

plain
Compounds meeting Government specifications
or fungus resistant.

1
1

1
1

IOPHSR MILLS

Sr,t

a

65X
MOLDED RESISTORS
RATING

-1

watt.

TEMPERATURE COEFFICIENT-From approx.

+0.1%/°F for 5000
-0.2%/°F for

prox.

ohm values to ap10 megohm values.

VOLTAGE COEFFICIENT-Rated at less than

0.02%/Volt.
UPPER TEMP. LIMIT -170°F

YEARS

&

*ptrIOM

112-130 26th Street,
Brooklyn 32, N. Y.

D-79 GRUSSMETER
FEATURES

NOISE LEVEL-Low noise level inherent,
but at extra cost we can test and guarantee standard range resistors with "less
noise than corresponds to a resistance
change of 1 part in 1,000,000 for the com-

ZOPHAR MILLS, INC

THE INSTRUMENT FOR YOUR
MAGNETIC PROBLEMS

for continuous

operation.

c

Let us help you with your engineering problems.

-

Reads 10 to 30,000 Gauss Flux Fields

Probe is only

.025" thick

Active area .01 square inches

plete audio frequency range."

Net Weight only 101/2 lbs.
Power Supply 105-125 Volts, 50-60 Cycle

VALUES

Overall size 13" high, 101/2" wide, 63/4" deep

Standard Range

-

1000 ohms to 9

megohms.

Extra High Value Range-Up to
10,000,000 megohms.

4906

BULLETIN

has full details. Send for a
copy. Attention Dept. R

A complete precision built unit that will

measure flux density and determine the direction
of "flow". It will locate and measure "stray fields",
for checking
plot variations in strength and offers a fine use
operate-no ballistic
to
production lots against a standard. It is simple
case.
no jerking or pulling. Comes in protective carrying
readings

...

Write for literature-Dept. E1054
THE

dde

DENTAL MFG. CO.

INDUSTRIAL DIVISION
10 EAST

40th ST.

NEW YORK 16, N.Y.

Western District Office

ELECTRON ICS

-

Times Buiid ng, Long Beach, Calht.

Octobe, 1954

Dyna -Lahs,`
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1075 STEWART AVE.
GARDEN CITY, N.Y.

Phone
GArden City 3-2700
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(continued)

to joining National Union, he had
been connected with Philco, performing special administrative and

management duties.
Plans for the expansion of Electronic Tube are being formulated.
Organized in 1937, the company
manufactures oscilloscopes, cathode
ray tubes, d -c amplifiers and electronic strain analyzers.
Further expansion into the electronic equipment field and the
establishment of a special development group to engineer and produce
cathode ray tubes for color television is planned by the firm.

SW E E P MA S T E R Sweep

Frequency Generators

give you these outstanding

advantages

.

.

Frequency Marker with an accuracy independent of Sweep
Width. inserted after external detection, it eliminates erroneous interpretation-eliminates possibility of undesirable transient distortion or limiting actions. The Marker is adjustable
in amplitude and after adjustment remains independent of
other controls.
An attenuator whose performance is free of Frequency, assuring you that the Output Envelope is the same as that indicated

by the Internal Monitor.

A simple switching operation to permit examination of either
Envelope of the Swept Frequency Signal.

Durable, compact, lightweight Output and Detector Probes,
either of which can be detached easily and replaced by cables
having standard connectors.
SPECIFICATIONS

MODEL

CENTER

FREQUENCY

SM

I

100 KC to 11 MC

Oohm

UT

RSOF

1

UUSF
Á USTMHNT
SWEEPWIDTHI

TERMINATION

MAOURKER

150 KC to 14 MC

100 KC to 11 MC
500 KC to 50 MC

SM II

500 KC to 50 MC

0.4 volt RMS

150 KC to 40 MC

SM III

500 KC to 75 MC

0.1 volt RMS

150 KC to 40 MC

500 KC to 75 MC
FLATNESS: Less than 1 DB variation over maximum
sweepwidth range.
FREQUENCY MARKER: Engraved calibration
accurate to - 296.
* 75 ohm available when specified

HORIZONTAL DEFLECTION: A 60 cps sine
wave for application to horizontal input of
oscilloscope is supplied.

BLANKING:

Y

volt RMS

The RF signal may be operated

continuously or blanked out for

60 cycle period.

?!z

of each

EXTERAL DETECTOR:
capacitor of
400 volt breakdown capa ityckmg

Write for complete information

MANUFACTURERS ENGINEERING & EQUIPMENT CORP.
15 Sunset Lane
Hatboro, Pa.
386

Want more information?

Use post card on

last page.
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Ramo -Wooldridge
Builds New Plant
RAMO-WOOLDRIDGE

Corp. of Los Angeles has started construction on
a 150,000 sq ft plant addition which
represents a $1,750,000 investment.
When the project, expected to be
completed by November, is finished
Ramo -Wooldridge will move in with
a staff expanded from 150 to 1,000.
Since its incorporation in September, 1953, the company has
accumulated a backlog of $4 million.
Work is in electronic computers
and guided missile control systems
research for commercial and mili-

tary projects.

Recent additions to the staff
are W. W. Cooper, professor of
economics and industrial administration, and Abraham Chames,
associate professor of mathematics
and industrial administration, both
of Carnegie Institute of Technology
Graduate School of Industrial Administration. Cooper and Charms
will work through the summer on
new methods of mathematical
analysis of industrial management
October,

1954-
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time-Step up

Save

3 BASIC

NEW

Chassis Slides

SeallllltS*

INVERT CHASSIS

efficiency in

Quirhly and Easilc

FOR NEARLY EVERY

ELECTRONICS

APPLICATION

3/8-32 Md.
Also types for 1/2-20 and
lh/a3H2s 32 thd. with larger

Here's Why:

DESIGN
help
Here's a wealth of technical elecfor efficiently handling
problems-help
tronics design
answers already
that gives you the
country's top
worked out by
can
electronics meal-help that and
save you hours of research
experimentation!
and theory
You'll find electronics mathematics
in concise form-design practices for hundreds
even
equipment-and
electronics
of
pieces
of
experiments.
the results of advanced electronic
and scores
Radio, television, facsimile, sound,covered-and
of other phases of electronics are
it's all condensed, classified, and indexed for
quick, easy use.

Carry 100 lbs.: easily fitted t,,
standard relay rack. Rugged,
cadmium plated, iridited steel
pins, nylon bushings. Meet Gov't
specs. Write for data sheet.

11

This Library contains 1083 articles ,tolled from
recent tissues of ELECTRONICS Magazine-the
essential to those
cream of the information with
the design of
working with or concerned
find
electronics equipment. For instance you'll
233 diagrams of indusmeasuretrial
circuits,
Big Volumes
ment methods for television picture tubes,
Electrontcs for
factors in permanent
Engineers
magnet design, and
specific hel-D for readInof
Handbook
ing industrial circuits
dustrial EIe>
and redesigning them
for your own uses.
trondc Circuits
Every step, method,
Electronics Raw
practice, and proceuat for Radio
dure is explained In
Engineers
the simplest possible
terme, with literally
Electronics for

-

thousands of charts
and diagrams to make
clear the text.

and operating techIncluded are not only the measuring
but also
niques used by radio designers and technicians,
and equipment
a wealth of engineering aids for partsvacuum
tube apdesign of tele,tision, radar, and other

-Production

iv

paid-a

to saving!

10 DAYS' FREE

help-

Included too is information for electronics pro-

duction men-data on
quality control, inspectest
tion
procedures.
equipment, and other factors in manufacturing
electronics equipment.

_XAMINATION

the ELECTRONSend me for 10 days' examination
days I will remit
ICS DESIGN LIBRARY. In 10then
$5.00 a month
$8.00, plus few cents delivery,
satisfied, I will return
until $33.00 to paid. If not
books postpaid. (We pay delivery if yon remit with
this coupon; same return privilege)

Zone.... State

Comm*,

ELECTRONICS

-

S.

only

October, 1954

t

.

.

_'3
Fawn, :162o23

We also manufacture instru-

ment calibration standards,

crystal impedance meters.

iIi, SIounting /'lare

Frequency
LABORATORIES, INC.
MANUFACTV,E,1 Or

Port Na. H-5371

magnet chargers, frequency
meters and teletypewriter
terminals. See ad in June
BUYER'S GUIDE.

Radio

ELECTRICAL

BOONTON 3, NEW JERSEY, U.S.A.

EQUIPMENT AND APPARATUS

SINCE

teal

OFFERING:

Install These NEW Low Cost

Smaller temperature coefficients
Greater stability when exposed to humidity

STEMAG CHEMO-CARBON

Stable resistance values

PRECISION RESISTORS

Extremely

Greatly reduced noise level
low -frequency characteristics

PRECISION TYPE

CAPLESS *
TYPE "A"

"D"

5%
Tolerance
Maintains close
tolerance under

critical conditions. The most economical resistor of its type available.
Comparable in size and price to
fixed composition resistors. Offers
greater reliability at lower cost.

1%-0,5%

Tolerance
Made to meet
requirements

of MIL -R -10509A.
Wattage Ratings:
1/4, 1/2, 1, and 2w.

Wattage Ratings: 1/2w, 1w, and 2w.

Also specify STEMAG
CHEMO-CARBON RESISTORS

Address

U.

SEALNUTS have operated without
leaking at external hydraulic pressures
of 200 lbs./in., stay flexible at -65°C.
meet requirements of MIL -B-5423.
Over a million have been used to protect military electronic equipment.

Write for Bulletin 101

(PNamur)

Position
This offer applies to
L-

FUMES

Greater Uniformity on Large Production Runs
The STEMAG CHEMO-CARBON Process provides for the carbon film to be impregnated with selected chemical materials immediately after the depositing of the carbon under high vacuum.

McGraw-Hill Book Co., Inc., Dept. L-10
330 West 42nd St., New York 36, H. Y.

City

our

at Switches and Control Shafts

Designed for portable electronic
equipment; conforms to MIL-T -9-15A. Comfortable, hinged grip is black anodized aluminum coated with black vinyl; swings 180°lies flat when not in use. Lifts 125 lbs.

-

AND SAMPLES

H-2475 tits 15/32-32
thd. Other types for various
pushbutton diameter and
length..
TYPE

Handle

saves you $6.00

Special price

WRITE FOR DATA SORT

SEAL

ELECTRICALLY
INSULATED

Four volumes, 2151 pages, 9 tt 12,
3534 charts, diagrams,
and illustrations, $33.00
low price
Easy terms

saves you $6.00
See books 10 days free before
You start easy payments. If
books
separately,
bought
would cost $39-under this
plan you pay Just $8 at the
end of 10 days and $5 a
month until low price of $33

NOW

NEW

Edited by John Markus and Vin Zeluff
Associate Editors, ELECTºON.CS

paratus.

mounting.

MOISTURE, DIRT and

Part Na. H-5791

ELECTRONICS
DESIGN LIBRARY

Communication
F,ni{neere

tits 15/32 thd.
equal to Boot AN 3223-1.

Also types for 1/2-20,
1/4.32 and 1/4-40 *de.

The McGraw-Hill

-4

Each SEALNUT has three parts-a black
silicone sleeve, a nickel plated brase
nut, and a silicone O-ring. The sleeve
seals the switch handle and the nut
hears against the control panel, sealed
by the O-ring. SEALNUTS are the only
switch seals that provide rigid, metalto -metal contact for positive, secure

TYPE 14-1267
is

CONTROL SHAFT
TYPE H-1268 fits

L-10

J

Subminiature and Miniature
High Temperature and Fungi -proof
Hermetically Sealed
U.S, Patent
High Wattage
No. 2658980
Low and Non -inductive
Want more information? Use post card on last page.
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ARNHOLD CERAMICS
1

INC

EAST 57TH ST., NEW YORK 22, N. Y.
QUALITY COMPONENTS FOR
ELECTRONICS AND NUCLEONICS
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`Diamond H' Miniature, Hermetically
Sealed, Aircraft Type Relays
HAVE A

THE

WIDER

HART MFG. at

HARTFORD. CONN.
4IPDT RELAY
CAT.

NO.

COIL
1X)

RANGE

R11581T1
CONTACTS

OHMS

2A 30 VDC

h5VCc

(continued)

problems in the computer systems
division.
Former vice-president and general manager of Hughes Aircraft
Co., Gen. Harold L. George, is
administrative consultant and a
member of the board of directors.

Mycalex Names New
Research Chief

OF

PERFORMANCE
CHARACTERISTICS
Shown Actual Size

' criticalneed
relay that will operate consistently under extremely
or downright adverse
F YOU

a

conditions, there's an excellent possibility your requirements can be readily met by one of the multitude
of variations possible with the basic "Diamond H" Series R relay.
Originally designed to meet all requirements of USAF Spec. MILR -5757B, they far surpass many. They're adaptable to a wide
variety of applications
guided missiles, jet aircraft, fire control
and detection, radar, communications, high speed camera, geophysical and computer apparatus, for example.
TYPICAL PERFORMANCE CHARACTERISTICS
Vibration Resistance: 10-55 cycles at 1/16" double amplitude
55-500 cycles at 15 "G"
55-1,000 cycles at 15 "G"
55-2,000 cycles at 10 "G"
Temperature Range:
-55° to + 85°C.
-65° to + 125°C.
-65° to + 200°C.
Coils:
Resistances-1 ohm to 50,000 ohms

...

Arrangements-single coil;

Insulation Resistance:
Dielectric Strength:
Operating Time:
Contacts:

two independent coils, either or both of which
will operate unit
1,000 megohms at room temperature
100 megohms at 200°C.
450 to 1,250 V., RMS
24 V. models 10 ms. or less; dropout less than
3ms.
30V., D.C.; 115V., A.C.; 2, 5, 71/2 and 10A.,
resistive; 2 and 5A. inductive.
Minimum 100,000 cycles life.
Low interelectrode capacitance
less than 5
mmf. contacts to case; less than 21/2 mmf.

-

between contacts.
Special Ratings: to 350 V., D.C., 400 MA., or
other combinations including very low voltages and amperages or amperages to 20.

Operational
Shock Resistance:

30, 40 and 50 "G" plus

Mechanical
Shock Resistance:

up to 1,000 "G"

Mounting:

9

Size:

1.6 cu. in.
4 oz. or less

Weight:

standard arrangements to meet all needs
plus ceramic plug-in socket.

-

Call on "Diamond H" engineers to work with you in
developing a variation to meet your specific requirements.

THE

HART

MANUFACTURING COMPANY

202 Bartholomew Avenue, Hartford, Connecticut
388

Wont more information?

Use post card on

last page.
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RICHARD A.

HUMPHREY has been
appointed chief of research and
development of the Clifton plant of

Mycalex Corp.
The research on synthetic mica,
in which Humphrey has been active
for the past eight years, has led
to the manufacture of this strategic
mineral on a commercial scale. The
Mycalex Corporation is now in the
process of establishing a synthetic
mica production facility.

Clevite Buys Counter
Firm, Names Weckler
CLEVITE'S Brush Electronics has
purchased the assets of the Digital
Instrument Co. of Coral Gables,
Florida, manufacturer of electronic
counters. Meryl C. Burns, former
president of the Florida concern,
will serve as manager of the digital
instrument department of Brush
Electronics.
The products formerly manufactured by Digital will be integrated
into the Brush line.
Herman L. Weckler has been
elected general manager of Clevite

Corp.
Weckler has been vice -president operations of Clevite since July,
October, 1954

-
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for miniaturized precision -instrument components
the ideal resistance wire far
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;fl1IdRS11131CP311RITi

§QC

el23131313MIS
P z.5i .la421

-

:
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resistance
fixed and variable resistors of high ohmage
voltmeter and wattmeter multipliers
boxes and bridges
and other miniature wire -wound units.

-

-

-

Where space is at a premium and performance is a
these outstanding qualities of Jelliff Alloy 800
"must"
will assure that your products conform to the tightest specs.

-

Low Temperature CoHigh resistivity, 800 ohms/cmf
efficient, ±20 ppm per 'C-Non-Magnetic-Highly Stable
Diameters from 0.0009"
Electrically and Mechanically
Bare, enameled or oxidized, or insulated
to 0.0056"
Solders and Winds easily.
with silk, Nylon or cotton

-

-

EPIC FAST PULSE
AND COUNTING

FaviAMFNT

For Complete Data Address

Department

17

.

Proved Dependability In A
Versatile Range Of Assemblies

GOLD INLAY KNOBS
.

-

-

and Never

NEW

IN ANY QUANTITY!

SQUARE PULSE
for the millimicrosecond

a Tool Charge

range.

0-10
FULLY

MC DECADE AND BINARY SCALERS
0-10 MC NUCLEAR
AUTOMATIC

with predetermined count, predetermined time operation, precision
high voltage power supplies, preamplifiers and discriminators.
PLUG IN COUNTING STRIPS

You can get beautiful gold inlay knobs,

0.1 MICROSECOND COUNTER
CHRONOGRAPHS

...

thousands
pointers, instrument controls
of styles and varieties ... in any quantity from
GEE-LAR-The House of Knobs. They're available in both knurled and spring types, in either
walnut or ivory backgrounds. For faster service
plus the widest selection
and lower cost
get your Gold Inlay Knobs from GEE -LAR!

PRECISION DC HIGH
VOLTAGE SUPPLIES

...

WIDE BAND AMPLIFIERS
ALSO CUSTOM

WRITE TODAY
for Gee -Lar Catalog

IT'S

FREE

to microsecond

SCALERS

GOLD INLAY KNOBS

...

RISE TIME
GENERATORS

0.001 MICROSECOND

MEET YOUR

I

DESIGNED EQUIPMENT

TO

INDIVIDUAL REQUIREMENTS!

Write for Bulletin No.

201

er_gc
THE HOUSE OF KNOBS

GEE

COMPANY
-LAR MANUFACTURING,
Roc*ford, Illinois
821 Elm St.

ELECTRICAL AND PHYSICAL
INSTRUMENT CORPORATION
Engineering Division

42-19 27th Street, Long Island City

1, N.

Y
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PYROFERRIC
POWDERED IRON

ENGINEERED

(continued)

1953, when he first joined the corporation. For thirteen years he had
been vice-president and general
manager of Chrysler Corp., where
he was also a director.
During the past year, he has had
general responsibility for the operations of Clevite's manufacturing
and selling units. In his new position as vice-president and general
manager, he will have general responsibilities in all Clevite activities, including the central staff and
its research and development units.

New Research Center
For GPL Underway

has started on a
research center, covering 29,000
sq ft, for General Precision Laboratory in Pleasantville, New York.
It will house staff and equipment
for design work on television
cameras and other commercial tv
units, plus experimental work in
electronics for military application.
The building is on the grounds of
the 80-acre one-time Mandeville
estate which is now the main headquarters for GPL.
The center will be ready for
occupancy about the first of the
year.
CONSTRUCTION

PYROFERRIC INSERT CORES

PYROFERRIC THREADED CORES

Diam: .245 to .250 Insert: 4-40 x 1" Extending
Slot in Core: 1/32 x 1/32

Part No.
EE

5001-P

EE

5002-P

Material

Length

PY 12A

3/8"

(IRN-8)

Material:

Part No.

EE

PY

IA

(Carbonyl E)
EE

5003-P

PY

lA

(Carbonyl E)
EE

5004-P

PY 14A

(Carbonyl TH)
EE

5005-P

PY 14A

(Carbonyl TH)

3/8"
1/2"

EE

5101-P

5102-P

PY

lA (Carbonyl

E)

Diameter

Length

Thread

Adjusting
Slot

.248-.250

3/8"

28 T.P.I.

Hex Hole

Shallow

.103-.105

32 T.P.I.

Hex Hole
.103-.105

.237-.239

3/8"

Shallow

3/8"
EE

5103-P

.180-.182

5/16"

32 T.P.I. Screwdriver

Shallow

1/2"

slots
both ends

All Pyroferric products are produced to conform to the strictest engineering standards of uniformity, controlled quality of materials,
and performance that lives up to the most exacting specifications.

PYROFERRC
PYROFERRIC BLDG.
BRONX BOULEVARD
at 216th St., N.Y.C. 67
Please send me specification sheets on Pyroferric Economy Cores

Write on your letterhead for latest
Catalog No. 023.

NAME
FIRM
ADDRESS
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Philco Promotes
Top Officers
WILLIAM BALDERSTON, president of

Philco for the past six years, was
elected chairman and James H.
Carmine, executive vice-president
for the past five years, was elected
president. John M. Otter was
elected executive vice-president. He
was previously vice-president in
charge of consumer products divisions.
Balderston succeeds James T.
October, 1954

-

ELECTRON ICS

THREADED TRIPLE -FOLD RING HEAD,

thick eliminates nuts

.075"

... avoids loosening.

on large size clamp ring
circumference allow for maximum and
minimum tolerances between the two
provide greater holding power
cups
to cup walls.
SERRATED EDGES

...

When clamp screw is tightened to lock
the ends in position, any added take-up on
screw brings all pressure to bear on cup
prevents slippage.
circumference

...

RF LEAKAGE
ON

THE

DRAWING BOARD
DESIGN METEX ELECTRONIC
. . WHEN YOU
WEATHERSTRIPPING INTO YOUR EQUIPMENT
YOU GET ITS POSITIVE

-

SHIELDING EFFECTIVENESS

AT MAXIMUM OVERALL

ECONOMY

Plan now to take full advantage of
Metex Electronic Weatherstripping's
unusual effectiveness in shielding all
types of electronic equipment. Because
it is made of knitted wire mesh, Metex
Electronic Weatherstripping is both
conductive and resilient. It assures
positive metal-to -metal contact between all mating surfaces. And being
resilient it accommodates itself positively to surface inequalities.
In reality, Metex Electronic Weatherstripping can do more for you than
just shield RF leakage. It can cut the
cost of machining mating surfaces to
close tolerances. It can eliminate the

BE SURE

... USE

"GRIP-TITE" CLAMP RINGS
The Augat clamp ring is a sure grip in multiple ganging of
precision potentiometers.
Grip-tite potentiometer clamp rings are made of 302 stainless
steel, are corrosion resistant and have withstood rigid 200 -hour
salt spray tests.
All rings normally supplied without screws.
Samples, specifications and prices on request.

For smaller diameters, use Augat standard
double -fold non -serrated clamps.

AUGAT BROS. INC.
31

PERRY AVENUE

other costly means of making joints
RF tight.
Applications in which Metex Electronic
Weatherstripping has already proved
its effectiveness include pulse modulator shields, wave-guide choke -flange
gaskets, local oscillators on TV sets,
dielectric heaters, etc.

A compact, desk-size unit
designed for general purpose

graphic recording from analog
or digital inpuis with standard Librascope converters or
special modifications engineered to customer requirements. Unique pen travel,
fast and dependable. Full

Information on
METEX
ELECTRONIC
PRODUCTS, write

chart visibility allowing

curve generation to be observed at all times. Write for

for FREE copy of
"Metex Electronic
Weatherstrips"
or outline your
SPECIFIC shielding

detailed catalog information.

-

Mechanical and electrical
analog computers, digital
computers, input-output
devices and components.

problem
it will
receive our
immediate attention.

Computers and Controls

METEXI

CORPORATION

ELECTRON ICS

-

NEW

MASS.

INPUTS

For detailed

ROSELLE

- ATTLEBORO,

RECORDS
TWO INDEPENDENT
VARIABLES FROM
ANALOG OR DIGITAL

need for extra fasteners and many

METAL
TEXTILE

A U G AT

1607 FLOWER ST., GLENDALE. CALIF.

JERSEY

October, 1954
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THEY'VE BOTH BEEN TO

3ØØØ

JOINTS

(continued)

Buckley, who declined re-election
as chairman after 42 years service
with the company. Balderston, as
board chairman, will devote himself to broad areas of finance,

manufacturing, research, engineering and legal and license activities.
Carmine, in his 31 years with
Philco, has specialized in sales, distribution, merchandising and advertising. Otter, who joined Philco
in 1926, became a vice-president of
the firm in 1948.

General Mills
Appoints Soucek
has been appointed
general manager of General
Mills' mechanical division.
Since 1950, Soucek has served
as government sales manager
for DuMont Laboratories. Between
1929 and 1950, he was successively
engineer in charge of research for
Bendix Aviation; vice-president of
W. L. Maxson; vice-president of
Brewster Aeronautical Corp.; president of Philharmonic Radio and
president and owner of the Arpin
Construction Company.
ZEUS SOUCEK

as

COPPER TIP

...but only the
STANLEY ARMOR CLAD
soldering tip is ready for more.
These two tips started useful life

together on the same soldering
production line. 3,000 joints later all

resemblance is gone and the copper
tip is through. The Stanley Armor

Clad, however,

is

ready for more.

This is only one reason why Stanley Armor Clad Soldering Tips
belong on your irons. Here are some others:

Saves money on overall cost.
no filing
2. Saves time on maintenance
1/10 the tip changing.
3. Better work from uniform tip length and
1.

-

unvarying heat.

-

-

4. 41 sizes and shapes screw or plug type
to fit all kinds of electric soldering irons.
P.S. Stanley Electric Soldering Irons now available with replaceable heating element.

-

Call your Industrial Supply Distributor for Armor Clad Tips, or write Stanley
Tools, 108 Elm Street, New Britain, Conn. Your name and address plus "Armor
Clads" on a postcard will bring you a 36 -page booklet "Expert Soldering" by
return mail. We'll include a folder showing the complete line of Stanley Armor
Clad Soldering Tips and Electric Soldering Irons. Do it today.

-

THE TOOL BOX OF THE WORLD

CSTANLEY
e
HARDWARE
392

ELECTRIC TOOLS

A Division of The Stanley Works
STEEL STRAPPING

STEEL

Wont more information? Use post card on lost page.
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Chance Vought
Appoints Missile Chief
CHANCE VOUGHT Aircraft has appointed Samuel Oliver Perry, Jr.,
as chief of missile design, to head
this activity in the company's California plant. He joined Chance
Vought in 1941. Prior to his new
appointment, he was chief of field
October, 1954

-

ELECTRONICS,

You Name

Makes it ..
It EISLER

DC

-

GLASS TO METAL
ELECTRONIC GLASS WORKING EQUIPMENT for
RADIO, TELEVISION TUBES, INCANDESCENT LAMPS, GLASS
LATHES for TELEVISION TUBES
We make Transformers, Spot and Wire Butt Welders, Wire Cutting Ma-

(KOPP

chines and 500 other items, Indispensable in your production. Eisler En.
gineers are constantly developing New Equipment. If you prefer your own
designs, let us build them for you. Write to Charles Eisler who has
served The Industry over 34 years.

0-500 cycles

ANY SPECIAL CAMS
WE MAKE THEM

IF YOU NEED

DEPENDABLE

efe
MISC.CAMS M.S.
DR. CHAS.

World famous

for Over

33 Years

(yFiR.¿c/f/

M

EISLER

M.E. PRES.

EISLER ENGINEERING CO., INC.

E

751 So. 13th St., NEWARK 3, N. J.

PRECISION METAL

FABRICATIONS

*
*

STEEL

BRASS

*
*

met.
meet
and
hour

given not only
one but two tests over the full)
range of military temperatures

2. Every Chopper

COPPER

ALUMINUM

before shipment.
gold contarts used for
superior operation in the vital
01V volt d -c range.
4. Liberal safety factors to meet
emergency conditions.
a. 0-500 cps.
b. Input voltage ±30%.
3. Only

TRANSFORMER CANS

* MIL -T-27 SPECIFICATIONS
*

military specifications
Liberal factors of safety to
emergency conditions.
1. Production sampled daily
life tested to check 1,000
rating.
All

Radius Corners
Square Corners

Kr

,,,rorgi

STANDARD YY SPECIFICATIONS
Radius Corners

WRITE FOR CHtSE
CekTA L

N,.
N.

Square Corners

CGS:

371, 0-500 CF'S.
37C, 60 CAS.

METAL HOUSINGS
BRACKET ASSEMBLIES

*
*
*
*

STEVENS

Modification Work
Centrifugal Hot Tin Finishing
Stud and Seam Soldering

ARNOLD
INCORPORATED

Terminal Assembly

Send us your housing requirements for

prompt quotations.

22 ELKINS

WRIGHT-HEPP ASSOCIATES, INC.

SOUTH BOSTON 27, MASS.
SIA 1I

South Hackensack, N. J.
251 West Street
HUBBARD 7-8619 and 8638
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X>)
COST -SAVING

IDEAS

4

test and flight operations conducted
at two California bases for the
Regulus guided missile built in the
Dallas aircraft plant for the U. S.

ENGINEERS
FOR DESIGN

Navy.
He has been associated with the
company's missile programs since
1946. He carried out a large portion of the analytical work on
servo -mechanisms for the successful Regulus program.
In 1950, he was transferred from
Dallas to California, where he
served as assistant to the chief of
missile design and later assumed
responsibility for testing and flight
operations at two bases.

SHAFTS
S.S.WHITE FLEXIBLE
MEET CONTROL PROBLEMS

CONVENIENTLY, ECONOMICALLY

Here's a typical example.
A standard non-magnetic
S.S.White flexible shaft is
used to connect the focusing knob mounted on the
back plate of a TV to the
focusing coil on the tube.
The fact that the shaft
eliminates alignment
problems s a distinct advantage which results in
important savings in manufacturinç and assembly
costs.

Seidel Succeeds

Elliott at RCA

STATIONARY YOKE

ROBERT A. SEIDEL has been elected
executive vice-president of Consumer Products for RCA. He succeeds J. B. Elliott who resigned to
become president of Schick. Seidel,
who joined RCA as a vice-president
in 1949, was formerly vice-president and controller of the W. T.

MOVABLE FOCUS COIL

BACK PLATE

PICTURE TUBE

FLEXIBLE SHAFT
TELESCOPING STUDS

Grant

Co.

SIMPLIFY YOUR
CONTROL PROBLEMS

S.S.White remote control flexible
shafts are available in a wide
range of sizes and characteristics
to enable you to meet almost any
control requirement. You'll find
them extremely useful especially
where you have to transmit control around turns or where alignment is a problem.

Stanford Research
Nantes Benedict

flexible shaft application and
selection. Send for a free
copy. Address Dept.

E

R

-t

INDUSTRIAL DIVISION

THE
DENTAL MFG. CO.

10

East

40th Street

NEW YORK 16, N. Y.
Western District Office
394

Times Building, Long Beach,

Wont more information?

Use

L. BENEDICT has been
appointed director of physical
sciences research at Stanford Research Institute. He was formerly
assistant director of the engineering division.
He will supervise all project work
and Institute -sponsored research
in the fields of chemistry and
chemical engineering, metallurgy,
ceramics, biochemistry and physics.
With SRI since 1949, Dr. Benedict has supervised programs in
DONALD

BULLETIN 5306 has basic
information and data on

California

post card on last page.
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ELECTRONICS

STAINLESS

, STOCK

..
PRECISION QUALITY

components

All types and sizes of screws
(slotted, Phillips, socket, hex
head), bolts, nuts, washers,
rivets, keys and pins

OF TUNGSTEN,
MOLY, NICKEL CLAD WIRE,
ALLOYS, KOVAR

Over 9000 items in stock means immediate de.
livery from one source
New Gorden City plant now operating at fop
speed and quality

_;...........

Unsurpassed facilities for quantity fabrication of
specials

A staff of seasoned engineers always available

for consultation
Pioneers in
fasteners

the manufacture

of stainless steel

WRITE NOW FOR FREE COPY OF
FASTENER MANUAL PIO

MANUFACTURERS SINCE

9

2

9

SCREW PRODUCTS COMPANY, INC.

GARDEN CITY

NEW YORK

`N W1RE5

Quality controlled
throughout production
with Tungsten leads produced under
General Electric Timing Control. Each
tungsten lead is microspecially inspected for flaws. DKE offers highest
quality and LOW PRICES now. Send
drawings for quotations and let us
prove the economy of our prices.
DICE

1

E

CONVERT MOTION
TO ELECTRICAL ENERGY
WITHOUT CONTACT
New Electro Proximity Pick-up System
Actuates Electronic or Electro -Mechanical Devices for counting parts,
indicating position and distance, detecting presence of metallic mass,
sequence timing, limiting control. Operates from 0 to over 12,000
times a minute at distances up to 3/e".
Produces Constant Electrical Output in Excess of 5 Volts when any
metallic mass approaches the pick-up. Output voltage is independent of the speed or proximity of the actuating mass and remains
constant while near the pick-up and drops to 0 when removed.
$66.50 ccmplete. Special Types for extended range and size.
Electro Magnetic Pick-up
Indicates Without Mechanical Contact RPM rate of speed or motion.
For acceleration and velocity studies, precision ignition timing, ballistic research, many others.
Produces Variable Electrical Output in proportion to any magnetic
object's rate of speed. It can be actuated by displacement or vibration of magnetic material in the field of the pick-up, such as a
keyway in a shaft, gear tooth, pin or slot in the moving part.
$22.50 less mating connector. Special Types for high temperature
and deep space. Available with AN type connectors.
New Electro Miniature Magnetic Pick-up
For Small Space and Light Weight Applications. Controls electrically
operated devices, rockets, guided missiles, etc. For mechanical or
electrical counting. Indicates rate of travel, angular or linear speed,
vibration. Similar performance characteristics to "3010-A" with 25%
voltage output. $16.50 complete.

The Engineering
Company can give you
immediate delivery on following
bases: 50 Watt, 3303B, 412 Industrial Base, Giant 7 Pin Bayonet, 4310
Four Pin Jumbo, Tetrode, Hydrogen
Thrytron Bases in both Aluminum and
Copper up to 6.50 dia etc. All bases
to JAN-1A/MIL-E-1B and subjected to
weights and strength tests.
DKE HYDROGEN THYRATRON
TUBE BASES

MEASURE STATIC OR DYNAMIC DISPLACEMENT
Electro Dynamic Micrometer Measures Without Mechanical Contact
vibration in heat exchangers, motors, shaft whip, radial expansion
due to high RPM, rate of acceleration, valve travel. Independent of
acceleration or frequency of displacement.
Write for New Technical Bulletins
ELECT!RO PRODUCTS LABORATORIES
Ec N. Ravenswood, Chicago 40, Illinois
Canada: Atlas Radio Corp., Ltd., Toronto, Ont.

4501-

ELECTRONICS-October,

1954

Want mare information? Use post card on last page.

www.americanradiohistory.com

CALL OR WRITE FOR QUOTATIONS
ON YOUR SPECIFIC REQUIREMENTS

THE

egiIieeriDg co.

27 WRIGHT ST., NEWARK 5, N.J.
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electronic research and has participated in theoretical and technical work in the application of
new materials to electronic components.
He has served as consultant to
Raytheon Manufacturing Co., advising on microwave tubes, design
of equipment for microwave cooking and dielectric heating.
In 1945 he was named a research
fellow in Harvard University's department of engineering science
and applied physics. Earlier he
was a research physicist with
Sylvania's research laboratory at
Flushing, L. I.

CARGO PACKERS

EAST

&

(continued)

WEST COAST

PACKAGING
SERVICE!

Hans Hollman
Joins Hydro -Aire

Individually-engineered

HANS ERICH HOLLMAN, a

CLIMATE -PROOF, SHOCK -PROOF PACKAGING
To meet the increased, country -wide demands of
the electronics industry. Cargo Packers has now
inaugurated complete facilities in the West Coast
area also, for packaging protection of delicate instruments, equipment and components, including
Special Assembly Equipment
Experts in Military Specifications
Economical Production line methods
Full Compliance in Every Detail

Competent Consulting Service

I2-FAGE

BROCHURE

tells

ovoid the pitfalls,
give; complete detailed inhow -c

formation on C -P methods
of protective packaging.

Whether in storage or in transit anywhere,-absolute protection against strain, stress, shock, vibration, temperature or humidity fluctuations, moisture-or even skin damage-is assured by Cargo
Packers' individual attention to every job. For
recommendations on specific packaging problems, call or write our Sales -Engineering Department today.

German
microwaves and tranjoined the engineering
electronics division of
of Burbank, Calif. In
1928, Dr. Hollman developed a
microwave link in Germany and in
1936, he published an encyclopedia
on microwaves, a forerunner of the
MIT Radiation Series. Since his
arrival in the U. S. with a group
of German scientists seven years
ago, Hollman has been working at
the Naval Air Missile Test Center,
Point Mugu, Calif. He will head
the company's research and development program in the field of
semi -conductor applications.

engineer in
sistors, has
staff of the
Hydro -Aire

CARGO PACKERS
I

New York

RATE

N C O R P O
D
RUTLEDGE ST., BROOKLYN

- 73

Californio -2050

II,

N.

Y.

BROADWAY, SANTA MONICA
q.tIE11TE-N100r KCKAatoa

Kay Electric
Names Oncley
THE KAY ELECTRIC
SPECIALISTS IN

CLIMATE -PROOF, SHOCK -PROOF

PACKAGING FOR ORDNANCE AND INDUSTRY
3%

Want more information?

Use post card on

last page.
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COMPANY

of

Pine Brook, New Jersey, manufacturer of test equipment, has
appointed Paul Oncley as audio de October, 1954

-

ELECTRONICS

ZCZwdaf2
SINE -COSINE
POTENTIOMETER

-Why Not

FREE

TYPE RL11C

Ingenious design uses linear
winding to generate sine function
and cosine function. May be used
as a variable resistor or as a
generator with separate excitation. Resistance, 16,000 ohms.
This unit has numerous uses.
WRITE FOR BULLETIN

_2

Use

The WWV frequency standard, as transmitted by the U. S. Bureau of Standards,
is the most accurate frequency standard of any in the world.
By using the new Matawan WWV receiver, this frequency standard, with all
its information (standard audio frequencies, time signals, propagation notices)
is now available to your laboratory. The WWV carrier, after elimination of its
modulation, by means of a narrow band pass crystal filter, monitors your local
HF standard. The rotative pattern on the screen of the cathode ray tube gives
sense and amount of the frequency deviation.
Either the 5MC WWV or the 15MC WWV may be received. The receiver will
accommodate any local frequency in the range from 50kC to 10MC equal to a
subharmonic of 10MC, 2 MC or 400 kC. A second channel receives the audio
modulation and time signals of the WWV-Standard.
Full) descriptive, illustrated
Four Models Available.

spec. brochure available on request.

WWV Input
50 MC

Audio Modulation

on

Speaker Phone Jacks

ELECTRICAL INSTRUMENT CO.

111 Potter Street

Cambridge, Massachusetts

It?

Additional Filter for
440/600 CPS

HIGH SPEED
r`N:f

.

.

.

.

:

iffi.

5

Model ME -117A Model ME -117C
5910
$865
Model ME -1178 Model ME -117D
$940

PHILLIP H.

and 15.0 MC

& CO.
Route 34, Matawan, N. J.
Matawan 1-3113

HARRISON

$985

'7

VACUUM TUBE

RETAINERS

These retainers are used to secure Vacuum Tubes and to resist
side motion of Vacuum Tubes
used in radio equipment which
is subject to shock and vibrations. These retainers meet the
requirement of all JA/1 specifications. The insulated portion is
made of a melamine base Fibre
Glass Phenol which provides 300
volts insulation to ground and
withstands a temperature of
350 F. The insulated plate can
readily be fastened or released
by hand.

MOTOR DRIVEN

WIRE STRIPPER
Completely removes any type of insulation,
including plastic-cleanly, without damage to
solid, stranded or multi -conductor cable to 1/2"
diameter. Strips to 11/2" length. Works instantly,
simple to adjust. Exclusive High Speed Triple Disc Cutting Mechanism centers cable for
accuracy, gives more and better cutting edge.
Ya H.P., 110 volt single phase AC motor. Immediate delivery. Write or wire today.
ONLY

$132.50

F.O.B.

Available for envelope types T7, T8, MT8,
T9, T12, ST12, T122DI, ST14, S14, ST16,
T51/2, T61/2, MT -IC, ST19, T14, ST128CT-9.

Manufacturers of
Electronic Components

SEND FOR ILLUSTRATED FOLDER

HIGH SPEED

HAMMER CO., INC.

315 NORTON ST., ROCHESTER 21, N. Y.

ELECTRONICS

-

October, 1954

JAMES IPPOLITO
401

&

CO., INC.

CONCORD AVENUE, BRONX 54, N. Y.
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RHEEM INSTRUMENTATION
FOR OUTSTANDING

QUALITY
Rheem Subminiature Instrumentation

Amplifier-designed for gains
of as high as 1000.
Frequency response

-5

-5

Output
V rms
to 100,000 Cycles
Model Rel 12

Rheem RF Power

Amplifier-

ruggedized telemetering band
amplifier designed for higher outputs.
a

Output

-18

watts

Frequency -215 to 235 me
Model Rel 06

Rheem Miniature RF Power

Amplifier-

specifically designed to cover
the telemetering band.
Output -10 watts
Frequency- 215 to 235 me
Model Rel 09

Rheem Subminiature Voltage Regulator-

PLANTS AND PEOPLE

(continued)

velopment engineer.
During World War II, Dr.
Oncley was affiliated with the Division of Physical War Research at
Duke University, where he designed special instruments for outdoor acoustic transmission tests
and for micro -meteorological measurements. He joined the research
staff of Bell Telephone Laboratories
in 1945, working on the acoustics
of speech and music under Harvey
Fletcher and R. K. Potter. In 1949,
he began a program of research
on the acoustics of the singing
voice under a grant from the
Research Corporation, at Westminster Choir College and Columbir
ilivteruiíy. During the years
1951-53, he was also a research as
sociate in electrical engineering
and lecturer in the acoustics of
speech and music at Columbia
University. He has served as a
special consultant for Rangertone,
Regal Electronics and Radionics
Laboratory.
At Kay Electric, Oncley will
devote his time to development and
expansion of the line of acoustic
measuring instruments.

engineered for critical
power requirements.
Regulates 0.1%
Load

variations 25%
Model Rel 11

Carboloy Opens New
Development Lab

(Under development)
Rheem Electron Tube

Tester-

designed for qualifying electron tubes
dynamically while tubes are subjected
to environmental tests as
required by military specifications.

RHEEM instrumentation units are:

...Designed to operate under the most rigorous
environmental conditions and to meet the most exacting specifications required by present day weapons systems.
...Designed to fulfill the demands of missile and aircraft industries for increased performance from existing instrumentation
units.
...Designed for compactness, simplicity, and versatility, and
for integration into existing systems.

100111

...Designed and built with components of the highest quality
for lasting accuracy and dependability.
For complete information on these and other quality units in the fields of
military aircraft and laboratory instrumentation, write:

RHEEM Manufacturing Company

Government Products Division
9236 East Hall Road, Downey, California
398
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Circuit used in developing an automatic
magnet tester is analyzed in the new lab

NEW

LABORATORY

for measuring

and analyzing magnetic materials
was recently opened by Carboloy
department of GE in Detroit.
It is the hub of activities for
October,

1954

-

ELECTRONICS

ALL FROM ONE SOURCE!
CHASSIS

MINIATURE

TRANSMITTER

CASES

RACKS

CABINETS

SLIDING
DRAWERS

CHANNEL

ENCLOSED

KNOCKED -DOWN

RELAY RACKS

RELAY RACKS

CABINETS

DESK

CABINET
RACKS

SEND
FOR

COMPLETE

PREMIER METAL PRODUCTS CO.
3160 WEBSTER AVE., BRONX 67, N.Y.

CATALOG

Periscopes
For

"HOT SPOT"
Remote Observation
A custom designed industrial periscope
is very often the answer to "Hot Spot"

remote control handling, instrumentation and observation. We have designed
and manufactured many such periComplete

machine

shop

`s.ued

Finest

Work includes new
circuits and systems

scopes.

Electronic
Equipment

"ENGINEERING"

offered splendid opportunities in Boston Engineering Laboratory

!

Men qualified to handle high level assignments in electronics are offered a challenging
opportunity in Boston, under ideal working conditions divorced from production. The
laboratory provides stimulating projects, an atmosphere of scientific progress and
provides assistance towards ycur personal advancement or professional recognition.
You will work with a top level technical staff possessing the finest facilities. Administrative positions are open to men qualified to guide the efforts of others.

MICROWAVE ENGINEERS
Senior engineers to handle design and
development projects and provide technical direction of other top-level engineers
working on microwave circuits and microwave plumbing in the development of

military airborne elec-

tronic equipment.
Should have 5 years'
experience in such
work and at least a
BS degree.

INTERVIEW

RADAR SYSTEMS AND
CIRCUIT ENGINEER
assume responsibility for electronic
circuit design for major elements of complex airborne electronic equipment. Should
have a BS degree and about 5 years'
experience.

To

Sylvania provides financial support for
advanced education as well as a liberal
insurance, pension and medical program.
Investigate a career with Sylvania.

BY

APPOINTMENT

S
Don Bradley, Personnel Manager, Boston Engineering Lab. Dept.

B

SYLVANIA ELECTRI C PRODUCTS INC.
70 FORSYTH STREET

ELECTRON ICS

-

October, 1954

BOSTON, MASSACHUSETTS

KEnmore 6-8900

Want *tore information?

Use post card on
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If you have a problem calling for a
periscope or for any precision optical
system, check with us. For nearly half a
century Kollmorgen has designed, developed and manufactured precision
optical products including Industrial and
Naval Periscopes, Fire Control Devices,
Projection Lenses and Navigational Instruments for Industry and for the Armed
Services.
Send for Bulletin 301

ICIILAoItCBN
CORPORATION
Plant: 347 King Street, Northampton, Mass.

New York Office:
30 Church Street, New York 7, New York
399
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Ti

the department's new permanent
magnet manufacturing plant in
Edmore, Mich. and the development foundry in Detroit, Mich.
The laboratory will work in cooperation with the company's research
laboratories in Schenectady to further the development of new
magnetic materials and techniques..
Installations in the lab include
magnetizing and demagnetizing
equipment, stabilized power supplies, basic machine tools to allow
construction of magnetic circuit
components, automatic equipment
for recording hysteresis loops, and
facilities for developing high speed
test equipment for production line
use.

Mathes Named Chief
Engineer Of Rosen
E. MATHES has been
named director of engineering of
Raymond Rosen Engineering Products, electronics manufacturer in
Philadelphia.
Mathes was formerly a research
and development engineer with
RCA for approximately 18 years ;
section head of electronic countermeasures of the design branch of
the electronic division, Bureau of
Ships; plant manager and chief
engineer of Finch Tele -Communications Corp. and later was chief
engineer and assistant general manager of Gray Research and Development Co.
RICHARD

Transmitters of RPM information
from remotely located shafts
generating a voltage proportional
to the shaft speed, these miniature
generators provide rate of rotation information for electronic or instrument
applications.
You can always depend on Oster
for quality in miniature motors or
generators for instrument or control
installations.
By

Oster permanent magnet tachometer
generator. Has linear voltage -speed
characteristics over wide speed range.
Other OSTER Avionics

Products Include

Instrument Control Motors
Servos, Synchros,
Servo -Tachometers

Servo Torque Units
Motor Driven Blowers
and Fans

Insure dependability... specify

Brew Appointed
Chief Engineer

Aircraft ActuatorsLinear and Rotary

Fractional HP Motors,
AC Drive Motors

MANUFACTURING CO.

AVIONIC DIVISION

DC

Oster Avionic Products are designed to meet military specifi-

RACINE, WISCONSIN

Mail this coupon for your copy of our illustrated
pamphlet No. 974 on Oster Avionic Products.

cations for altitude, humidity,
temperature, shock, vibration,
fungus, salt spray and life.

r
I

JOHN OSTER MANUFACTURING CO., AVIONIC DIVISION
Dept. 4310, Racine, Wisconsin, U.S.A.

Please send, postpaid, your catalog of OSTER Avionic

Products.
NAME

TITLE

FIRM

ADDRESS
CITY

400
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BREW has been appointed chief engineer of Richard
D. Brew and Co. of Concord, N. H.
For the past three years he has
been associated with Western Union
in their engineering department.
RODERICK A.

Karp Metal Affiliates
With H and B Machine
with the west
coast division of the H and B
American Machine Co. at Culver
City, California, was made by the
Karp Metal Products of Brooklyn,
New York.
The 20,000 sq ft Culver City
FORMAL AFFILIATION

October, 1954
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FORD INSTRUMENT COMPANY

PR Etl510N'
A -C Rate

Generators

a
single -shaft
servo packages
offered in óOcy and 400cy models
extremely stable, linear units with high voltage output
available temperature compensated for wide ambient range

These a -c rate generators are designed for any use which requires a
high degree of accuracy in the linear translation of rotational motion
into voltage. They are especially valuable in servo systems to stabilize
responses, and can be provided in convenient single -shaft
packages with a wide variety of precision servo motors.
FOR FULI DETAILS IN ILLUSTRATED BRO-

CHURE, WRITE TODAY. ADDRESS BOX

EL

-->

FORD INSTRUMENT COMPANY

F!

OF THE SPERRY CORPORATION
31-10 Thomson Avenue, Long Island City 1, N.Y.

DIVISION

ADVANCE builds
'em for heavy loads
and long service!
Cramped quarters don't cramp the

style of ADVANCE midgets and miniatures. You can use them on loads up to
5 amperes continuously... and at three
times their rating intermittently-with
complete safety. They'll resist shock
and vibration ...stand up under temperature extremes. You'll find them
readily adaptable to any mounting
need... any type of duty. Here are a
few examples:
"TINY MITE"

eat(AN

OLD CORNISH CUSTOM)

"TEF-COR"
HOOK-UP WIRE

scores another triumph with this

tough, super-flexible product
that has proven itself under fire.

Heat -resistant to
This new super -heat wire,

sulated with "TEFLON," is ideal
for guided missile, jet and low-

tension aircraft applications,
transformer and coil leads.
Sizes from AWGIO through 28.
Also supplied with silver coated
' copper shields, and to individual customer requirements.
Write for further information.

500°F.

Cold -resistant to -67° F
High dielectric properties
Does not support combustion

Impervious to known solvents
Perfect concentricity
Tough, homogeneous, uniform

Companion to the famous "NOFLAME-COR"
MADE BY ENGINE ERS FOR ENGINEERS"

CO., INC.
CORNISH WIREYork
7, N. Y.
50 Church St.,
ELECTRONICS

-

New

MM & MP SERIES
This ultra -small d-c relay
occupies less than t/º cu. in.
mounting space! It's stable
under vibration and shock
...plated to prevent corrosion. Operate time is 5 milliseconds. Contact rating: .5
amp. or 1 amp.

MINIATURE
TELEPHONE TYPE
TQ SERIES
Only .94 cu. inches in size,
yet this relay carries 5 -amp.
loads in any combination
up to 4 PDT. Mechanically

secured throughout, it's
extremely efficient. No gassing or bubbling. Withstands
10G vibration. Temperature
range: -55° to +125° C.

Hermetic enclosures

on these types are impervious to varying climatic conditions... are
sealed and carefully checked against leakage.

Write for literature on any of the above
series, or the complete ADVANCE line.

ADVANCE ELECTRIC
AND RELAY CO.
2435-F

NORTH NAOMI STREET
BURBANK, CALIFORNIA

Sales Representatives in Principal Cities of
U.S. and Canada
401
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(continued)

plant, which is already in operation, will be used in manufacturing
sheet metal products for west coast
customers.
Reason for the affiliation, according to Dan Karp, vice-president in
charge of sales, engineering and
production, is the tremendous
growth of the electronic industry
on the west coast.
Although the Karp Company
manufactures no standard product
of its own, it sells approximately
$5,000,000 worth of equipment annually to its more than 400 customers throughout the world.
The company was founded in
1925 and by 1942 was operating
four separate plants. In 1948
operations were consolidated into
the present 88,000 sq ft Brooklyn
plant that has 400 employees.

POLYPENCO Teflon

NEui,

Spaghetti Tubing

ing
The ultimate in insulation

forwire

Unaffected by repeated flexing

conductors, leads, tube plugs, etc.

Available in

a choice of 7
different colors for color coding

Unaffected by heat from soldering operations

Now you can obtain the excellent dielectric properties of
POLYPENCO Teflon in a spaghetti tubing that slips easily
over AWG conductors
permits fast soldering of connections
and simplifies wiring and trouble-shooting in
miniaturized UHF circuits. POLYPENCO Teflon Spaghetti
Tubing also offers many desirable mechanical properties
and resists weathering, chemicals, fungi, and high temperatures. Like other shapes of POLYPENCO Teflon, its

...

...

quality is uniformly high in every shipment.

can now get this new spaghetti tubing in natural,
black, brown, red, green, blue and yellow colors. There's
also a full range of internal diameters corresponding to
American Wire Gauges 22 through 8. For convenient use,
You

all POLYPENCO Teflon Spaghetti Tubing is supplied on
reels in lengths of 100, 200, 500 or 1000 feet.
Write for price list and tubing samples
The POLYMER CORPORATION of Penna. Reading, Penna.
In Canada: Polypenco, Inc., 2052 St. Catherine W., Montreal, P.Q.

V

... nylon and other non-metallics 4

Warehouse stocks: Reading Chicago Los Angeles Newton (Mass.) Branford (Conn.)
*trademark for Du Pont tetrafluoroethylene resin
402
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New Auricon Camera

Plant Completed
Berndt -Bach,
manufacturer and distributor of
Auricon 16 -mm sound -on -film cameras and equipment, has been completed in Hollywood, Calif.
The facilities were planned for
THE NEW PLANT of

the design, development and production of motion picture cameras
and kinescope recording equipment
for the film and television industries. Special facilities have been
provided for research and development of natural -color film equipment for television, film studio and
educational use.

Nachtigall Leaves
Mark Simpson
SALO NACHTIGALL, production manager and executive engineer with
Mark Simpson Manufacturing for
11 years, has left the company to
October, 1954
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Mica Co.,

Ieet4ance

J1nc.

NEWLY DEVELOPED
SUB MINIATURE TYPE 10

MICA SPECIALTIES
HYC O

RADIO and TV TUBE SPACERS

R

TYPE 10
PRECISION
RESISTOR

CAPACITOR FILMS

o

TYPICAL
WATT
1
CARBON
RESISTOR

HEAT RESISTANCE WASHERS

Reliance are specialists in the fabrication of Mica parts. For 27 years,
they have met industry's specifications for critical tolerance and quality
control. Our years of experience meeting close tolerance work can help
you whenever you are faced with tight specifications and our quality
control will meet the increasing rigid specifications of today's design

QUALITY MICAS MAKE QUALITY TUBES
application of Mica correct? Consult us for help in obtaining the proper use
of Mica in your products.
Is your

RELIANCE MICA CO., INC.

H

SERIES

#eterneAelly

SEALED

Brooklyn 32, N. Y.

341-351 39th St.

PRECISION WIRE -WOUND

RESISTORS
"H" Series Precision Resistors
incorporate unique design features that make it
possible for the resistors to meet performance
requirements far beyond those required by miliThe new Hycor

tary specification.

"H" Series Precision Resistors are encapsulated in a tough plastic compound. The result
is a solid, homogeneous unit with unparalleled
ruggedness, impervious to the effects of moisture, thermal shock and mechanical shock. The
plastic is filled with heat conducting mineral
which dissipates the heat and equalizes the "hot
spots" in the resistor winding. The sealed -in
terminal connections are welded.
The

O (Ya

0:00

':

)

]

SPECIFICATIONS...

CONTRACT

/: I

l 'I
I

I

I;

rnAnuFAn URInc

I

'I I'
for the
f

C3

I s

l C' ;

ELECTRONICS INDUSTRY
COMPLETE FABRICATING FACILITIES FOR

Deep Drawing

Heat Treating

Spinnings
Assembly

Stampings

Anodizing

Welding
Finishing

COMPLETE DIE MAKING FACILITIES
Stock dies on hand for many shapes.

MILITARY SPECIFICATIONS: Performance characteristics satisfy alt requirements of MIL -R -93A
and JAN -R-93.
TEMPERATURE COEFFICIENT: --0.0022 % per
deg.C.
OPERATING TEMPERATURE: -65'C. to +125`C.
RESISTANCE ACCURACY: Standard resistance tolerances are 1%, 0.5%, 0.25% and 0.1%.
Type 10 (illustrated):

dia x 1/2" long;
Resistance range: 1.0 ohm

1/4"

- 0.35

meg.

Send for Bulletin H for complete
description on other physical sires
and wattage ranges.

----

DISTRIBUTOR
Hycor Sales of California
11423 Vanowen St., No. Hollywood, Calif.
REPRESENTATIVES
Beebe Associates
1155 Waukegan Road, Glenview, Illinois

Burlingame Associates
103 Lafayette Street, New York City
Harrison J. Blind, 1616 Cord St.
Indianapolis 24, Indiana
G. M. Howard & Associates
734 Bryant St., San Francisco 7, Calif.
EXPORT DIVISION
Morhan Exporting Corporation
458 Broadway, New York 13, N.Y., U.S.A.
Cable: "MORHANEX"

RICAN ALUMINUM COMPANY,
facturers of Aluminum Products for Industry Since 1910
378 - 380 JELLIFF AVENUE
ELECTRON ICS
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ALLIANCE

TENNAROTOR

PLANTS AND PEOPLE

(continued)

devote full time to his own firm,
The Fanon Electric Co. Fanon has
been a contract manufacturer of
electronic equipment, wiring harnesses, cable assemblies and electromechanical assemblies. Plans are
to manufacture a complete line of
audio amplifiers and inter -toms. A
line of electric phonographs is
being prepared for delivery.

Gamewell Names

Engineering Supervisor
THE GAMEWELL COMPANY Of New-

ton Upper Falls, Mass. has appointed Edward S. Ruth to the
position of supervisor of industrial

Built Fo
Quality Perfor
e
Right Down To Th

signaling engineering.
Ruth comes to Gamewell from
Edwards Co. of Norwalk, Conn.
where he was for many years director of research engineering and
development.

®

ALLIANCE sees to it that their customers get the
best TV reception AUTOMATICALLY!
is particularly proud to have a part in the
performance of this fine product.

PHALO

The ALLIANCE Tenna-Rotor is another of the

family

of famous products who depend on Current's
Favorite Conductors PHALO Cords for quality
power performance
PHALO Cords
come in standard colors or in matched
color Cord-O-Nates. Ask for details on

-

PHALO Cords.
The Alliance Tenna-Rotor
is a product of
The Alliance Mfg. Co.

Alliance, Ohio

Send

PHALO Cord

PHALO

CS -106 DF

catalog

PHALO

Brown

PLASTICS CORPORATION

OF COMMERCIAL STREET,

WORCESTER, MASSACHUSETTS

Southern Plant: MONTICELLO, MISS.

Insulated Wire and Cables
404

TRANSFORMER Co.
of
Homewood, Ill., has appointed John
Walovich as chief engineer succeeding Conrad E. DeHorn, who is
no longer active with the company.
Walovich has been assistant chief
engineer since 1951.
GENERAL

for

the new

CORNER

General Transformer
Names Walovich

Want more information?

- Cord Set Assemblies

Use post card on

last page.
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Hauman Instruments
Elects Friedman
HAUMAN INSTRUMENTS has elected
Bernard L. Friedman as president

and general manager, and appointed him chief engineer of the
October, 1954
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MR. PURCHASING AGENT
MR. ENGINEER
Sick of repairing others' errors?

MICROWAVE
Illustrated MODEL

VPS -500

DEVELOPMENTS

Power Supply

MERLIN-Designers & manufacturers of
complex electronic equipment such es converters, communications equipment, power
supplies, etc., is well aware of the importance of precision mechanical design &
fabrication as delineated in this issue of

Wheeler Laboratories is an engineering organization offering consulting, research and development services in the fields of communications and radar.
To fill the present need of the industry for a measureable, reproducible, and recognized standard of microwave power capacity, the
simple waveguide spark gap pictured above has been developed and
promoted by Wheeler Laboratories.

'ELECTRONICS!
MERLIN
is one of the few
electronic plants in the country that does
its own metal fabrication.
Consequently, we are in a position to
know YOUR problems. Our recen;' plant
expansion makes it possible to help you.
For really precise sheet metal fabrication
at moderate cost, we suggest that you
send us your prints for quotation. No obligation of course.

At present, Wheeler Laboratories comprises

a

staff of twenty engi-

neers under the personal direction of Harold A. Wheeler, with supporting facilities including a group of designers and a model shop.

A brief summary of our work will be sent on request, and comprehensive engineering reports on some of our developments are available.
Inquiries are welcomed regarding your particular problems in microwave design and development.

Wouldn't you like to know more about
MERLIN? Write for descriptive literature.

Wheeler Laboratories, Inc.

MOHAWK ELECTRONIC
RESEARCH LABS, Inc.

122 Cutter Mill Road, Great Neck, N. Y.

HUnter 2-7876
Box

126-A, RD 4,

Amsterdam, New York

NOW.

A RELAY
TO
G UP

CAS

2000

20

_....
ACTUAL SIZE
DIMENSIONS:
12" diam. x

WEIGHT:

Limited quantity

less than

of model shop
semples avail-

able

Terminal LugsInsulated

Terminals

Electronic Hardware
Handles Captive Screws
Brackets Dial Locks Spacers
Shaft Locks Binding Posts
Completely assembled terminal
boards to meet all government
specifications.

Immediate delivery from stock

- submit

CITATION PRODUCTS
EAST

146th

ELECTRONICS

-

oz.

OPERATING POWER:
100 MW Max.

giirements with

CONTACTS:

tions and reyour inquiry.

spdt-2 amp. at 24

V DC

Resistive load

VIBRATION RESISTANCE:
20

G

PHOTO

CPS

RELAYS

SIONAIL
ENGINEERING

CO.

up to 2000

(cycles per sec.)

Martin Matador, courtesy
L. Martin Company

The Glenn

&

MFG. CO.

LONG BRANCH, NEW JERSEY

ST., NEW YORK 51, N.Y.
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your specifica-

or to order on all items.
Write for Catalog
233

13/4" long
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newly formed photronics division.
The parent organization is engaged in the design and manufacture of electronic instrumentation

the

"MACH MASTER"
0

I
RUGGED

equipment, while the photronics
division designs and produces electronic -flash equipment for the
photographic field as well as photoelectric control systems.
Friedman was most recently associated with Sanborn Co. of Cambridge, Mass. as assistant to the
director of engineering.
Louis Rosenblum of Photon, in
Cambridge, Mass., has been elected
a director and consultant to the
photronics division. Rosenblum
has been associated with Polaroid
Corp. as assistant to the vice-president in charge of engineering.

RELIABLE
(No Vacuum Tubes)

accuracy, ruggedness and exceptional
lightweight (41/2 lbs.) are features of Servomechanisms'
"Mach Master". This precision -built 400 cycle
computer utilizes a force balance linkage to determine
Mach number, thus eliminating vacuum tubes and
other complexities. Pressure ratio is measured directly.
Pin -point

"Mach Master," when combined with a
temperature bulb and relative wind detectors, produces
outputs proportional to Mach number, true air speed,
true angle of attack, true angle of yaw, altitude, air
density and free air temperature. These outputs
are readily useable in other computer equipment or may be
made available for visual indication.

The

The highly efficient and rugged
equipment meets all appropriate

military specifications.

Mason Named Ray -O -Vac
Director of Research
J. MASON has been named
director of research and development for Ray -O -Vac Co.
Mason has been associated with
the company since 1939 and in 1952
was named assistant director of
research.
H.

Stromberg Appoints
Captain Bergeson

For additional information write to:

SERVOi)1,JLNISMS
EL

406

INC.

SEGUNDO DIVISION ...316 Washington St., El Segundo, Calif.
WESTBURY DIVISION... Post & Stewart Aves., Westbury, N. Y.
Want more information?

Use

H. BERGESON, who recently retired from active duty in
the U. S. Navy with the rank of
Captain, has been retained by
Stromberg -Carlson as a consulting
engineer.
He was head of the aviation electronics branch of the Navy's
Bureau of Ships from 1941 to 1944.
He was director of the electronics division of Navy's Bureau
ANDREW

RELATIVE WIND TRANSDUCER
Produces an electrical output proportional to the angle it measures.

post cord on last page.
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when there's

a

soldering job to

be

done...

shielded
On

industrial assembly lines

...

ventilation

...

in home workshops
for
in electronic labs

...

production, repair,
maintenance ... the
world's most versatile
family of pencil soldering irons is on the job,
doing a better job! No
wonder they're called
"Ungar's Little Angels"!

MIDGET LOUVERS
All -aluminum Midget Louvers
provide ventilation for electronic

Æ,

Interchangeable tips
for every soldering need
from repair to highspeed production
soldering.

equipment cabinets.
Louvers in air ports of transmitter
sets prevent radiation interference on
adjacent TV sets.
Easy installation in either wood or
metal cabinets, simply drill hole and fit.
Louvers are screened to keep out insects.
1" to 6"
Sizes
Proportionate weights per dozen

Feather -light,
designed for
hard -to -reach
jobs.

-

;;%;,
:lat:-h
Write for

('ntet,e

r

. .

2

oz. to 16 oz.

Write for complete data

,

MIDGET LOUVER CO.

in

6

WALL

ST.

NORWALK, CONN.

UNGAR ELECTRIC TOOLS, INC.
7P.O. Box 312, Venice, California

THE BASIC BOOK

ON TRANSISTOR

when you have a FILTER problem

ELECTRONICS

ORTHO FILTER CORPORATION

Electrons and Holes
in Semi -Conductors
By WILLIAM SHOCKLEY, Ph.D.
BELL TELEPHONE LABORATORIES

Recipient of the Comstock Prize 1954
of the National Academy of Sciences

A comprehensive introduction to the important new field
of transistor electronics-from
basic principles to application.
Written in the clearest and
most logical terms-assuming
no previous detailed knowledge
of quantum theory or wave
mechanics-as a guide for electrical engineers, physicists, designers, and students.

specialists in the field of

LOW-PASS, HIGH-PASS, BAND-PASS,
BAND ELIMINATION ; IQrs

RESEARCH

DESIGN PRODUCTION
WITH A

PROVEN REPUTATION!
TOROIDS MAGNETIC AMPLIFIERS
TRANSFOR MERS
PHONE OR

WRITE...

558 pages, 6x9, illustrated

$9.75
al your bookstore
or write

VAN NOSTRAND
250 -4th Ave.
New York 3, N. Y.
ELECTRON ICS

-
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ORTHO FILTER CORPORATION
196 ALBION AVENUE
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PATERSON, N. J.

MUlberry 4-5858
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MYCALEX

(continued)

of Aeronautics from 1946-1949.
From 1951 to 1954 he represented the Navy in the operation
of Project Lincoln.

--Affetateed...

Little Appoints
Computing Head

Substantial
Price Reductions

LESLIE G. PECK has joined the staff
of Arthur D. Little of Cambridge,

on

Mass., where he will be in charge
of the computing laboratory.
Among Dr. Peck's previous ap-

pointments were a professorship at
John Hopkins, where he taught
mathematics, and a position at
Los Alamos Scientific Laboratory,
where he was responsible for much
of the success of their computing
program. Immediately before joining ADL he was a research associate at New York University. He
conducted research in hydrodynamics and numerical analysis
making use of the UNIVAC.

Tempel Expands Plant
A NEW

Increased production of Mycalex
410

just

Telemetering Commutators now

administration building has
been

added

by

Tempel

Manufacturing of Chicago, manufacturers of magnetic steel laminations. Tempel now has 14 buildings comprising 43,000 sq ft on an
81 acre tract.

brings new savings to the user.
Universally accepted as the finest

commutator plate in the field,

this precision -built unit injection molded of Mycalex 410 glass bonded mica insulation assures

permanent dimensional

stability-provides

a

tenacious

bond to the metal inserts.

Important MYCALEX featureswith age, humidity or temperature

-1(-

no dimensional change

E

contact flatness within .0002"

ELECTRONICS
CORPORATION
Under exclusive license

of Mycalex Corporation
of America

permanently high inter -contact dielectric strength

repeated solderability

r VCALEX

- no loose contacts under vibration

or shock

Executive Offices:
30 Rockefeller Plaza,
New York 20, N.Y.

high speed brush means no "bounce", no "hash", provides
square wave switching.

Address Inquiries to
General Offices and Plant:
Dept. 114

Clifton Boulevard
Clifton, N. L

FAIRCHILD RECORDING EQUIPMENT
COMPANY has appointed Lyman E.
G. Suiter as assistant to the vice-

Revised price lists are available now.
Write for your copy today.

408

Want more information?

Fairchild Recording
Names Suiter

president. He will assist in general
manufacturing problems.
Suiter was previously with the
radio division of Westinghouse
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PERMANENT MARKINGS ON
PANELS .... DIALS .... CHASSIS

FOR

METAL OR PLASTIC

At-Lt&,QciAl

®

GIVES

PROCESS

ACCURACY
PERMANENCE
AND BEAUTY
OF DESIGN

COMPLETE ART DEPT. AND
TYPE SETTING FACILITIES

DESIGN ASSISTANCE

PRINTED

ON NEW PRODJCTS

CIRCUITS

PHOSPHORESCENT
RADIUM

&

APPLICATIONS

SPRAY FINISHING
METAL PREPARATION
FULL COMPLIANCE TO GOVT. SPECS.

LOW COST
PERMANENT
CLOSE TOLERANCE

Thales

From the crude lodestone
investigations by Thales of

PHOTO CHEMICAL PPOOUCTS

e

SERVING THE

AIRCRAFT &

479 WALTON

Miletus have come the modern magnetic cores used by the
BOESCH Model TW-200-A in
the production of toroids.

ELECTRONIC INDUSTRIES.

SANTA MONICA

NEW YORK

1715 BERKELEY

AVE:.

... Gilbert ... Oersted

ST.

Fully automatic, this BOESCH
Toroidal -Coil Winding Machine provides industry with
the ultimate in toroidal -winding equipment.

NEVER BEFOR
such Magnificence . . . such Power
such Performance!
Ak

Write today for detailed information on the BOESCH
Model TW-200-A and other
BOESCH winding machines.

and NEVER BEFORE
HAY DON COMPANY
has the A. W.
its contribution of the
been so proud of
conquest
.

and
vast barriers of space that
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In the never-ending
forward
brightest
ever
goes
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time, Douglas
must face. The newestDC -7, is truly a miracle
mena and machines firmament, the Douglas
and in this great work
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the
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ofi the mastery Hayden timing devices play
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take
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DOUGLAS DC -7,
the ultimate in

and
comfortable
travel.
safe airluxurious.

-

Swift,
the
dependable
new DOUGLAS
dejustly
DC -7
serves the acco-

lades it is reing

this vast network.

Relay is
A. W. Hayden Time Delay stem.
prop feathering
Time Delay Relay
A. W.Hayden Repeat Cycle Timer
A. W. Hayden
equipment.
Timing Motors
-- ..
A. W. H

prop
p feathering.
P
times duration of
of the prop deicing
is a vital part
cabin pressurization
are used in the

systems.

a
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component of the
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Model TW-200-A
Makers of the world's most
versatile winding machines

BOESCHMANUFACTURING CO., INC.
DANBURY, CONN.
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ble
al la

Now ku
CORD
MICROPHONE
with newly -developed
for
TEXTILE SHIELD

CV4 B)

longer

se rvice

life, improved flexibility
This is a completely new cable design in
which a close semi -conducting textile
wrap and a stranded flexible drain wire

replace the conventional braided copper
shield. Conductors are cadmium copper
for improved flex life. This new construction is not subject to damage by twisting
or by the pressure of heavy equipment
rolling over it. The shield will not break
as a result of continued flexing.

where for the last 14 years he has
served in a variety of manufacturing supervisory positions on both
military and commercial equipment. Most recently, he directed
the firm's home radio production
line activities.

Guideline Associates
Changes Its Name
has changed
its name to Transline Associates to
avoid confusion with the products
of another manufacturer. Only the
name of the company has changed
and no delays in shipping schedules
will result, according to the firm.
GUIDELINE ASSOCIATES

Mossman Completes
New York Move
DONALD

P.

MOSSMAN,

manufac-

turers of multiple -circuit lever,
turn and pushbutton switches, has
completed the transfer of all manufacturing facilities from Joliet, Ill.
to the company's new Brewster,
New York plant. All sales and administrative functions are also now
located at Brewster.

Additional Features
Super Flexible

Light weight
Long Flex Life

Excellent Electrical Characteristics
Tough, abrasion -resistant brown neoprene jacket

This improved construction is the result

of

years of development work by Whitney
Blake laboratory to find the best answer
to the needs of the broadcasting companies and equipment manufacturers. The
semi -conducting textile shield construction
has already been used sucessfully for
over a year on nationally famous dictating machine microphones where extreme
flexibility, long flex life and freedom
from noise are cord essentials.

Available in 2 conductor, #18 A.W.G. and 3 conductor, #20 A.W.G.
Order some and take advantage of the newest development in
microphone cords.

Well Built Wires Since

1

8 9 9

<v> WHITNEY BLAKE COMPANY

Beltone Names McNabb
Director Of Research
LOUIS A. MCNABB was appointed
director of research and chief engineer of the Beltone Hearing Aid

Co. of Chicago.

New Haven 14, Connecticut
410
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Formerly director of the electronic division of Bell and Howell,
McNabb participated in the de October, 1954
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REASONS WHY
TRIMMER
VARIABLE

pl,ETON

JF'D¿-

PREFERRED

ARE

Ultra Linear Tuning

3.

4.

Freedom From Microphanics
No Tuning Backlash

5.

Negligible Temperature Drift

9.
10.
11.
12.
13.

Wide Operating Temperature Range
Coaxial Tuning
Q Measurements Beyond 10,000

Precision Workmanship
Dust -proof Construction
14. Meet Strictest Military Demands

6. High Dielectric Strength
7. Rugged Shock & Vibration Resistance

S

Resistivity

8. High Surface

1. Vernier Micrometer Adjustment
2.

CiPACITO//

gai

Ione inch

IVERY ON STANDARD MODELS
CAP. MMF

MODEL

M

DIES

ROTOR
ELECTRODE

.

TEMP.

MNGE

approx. zero

Quartz

Invar

-55°C

to +200°C

to 10

approx. zero

Quartz

Invar

-55°C

to +200°C

10 to 20

approx. zero

Quartz

Invar

-55°C to +200°C
-55°C to +125°C

.5 to 5

VC 5

VC 11

1

VC 12

TEMP. COErr.
PER °C

VC 1G

.5 to 8

+50 ±

100

Glass

Invar

VC 3G

.7 to 8

+600 ±

100

Gloss

Bross

+600 ±

100

Gloss

Brass

Invar

VC 4G

1

to 18

VC 11G

.7 to 12

+100 ± 50

Gloss

VC I1GRB

.7 to 10

+750±100

Glass

.7 to 10

+275 ±

Glass

VC 11GRC
VC 13G

1

to 10

100

+100 ± 50

Brass
Brass

ScrInvar

ew

Special Alloy

Glass

Other models available for ungrounded operation,

-55°C to +125C
-55°C to +125°C
-55°C to +125'C

to

-55°C

to +125°C

-55°C

to

+125°C

-55°C

to

+125°C

ger ranges, hand don dords, etc.

Consult with JFD Engineers for piston capacitors designed to meet
gda.e
your specifications. Write today to be placed on
orm
n>n
the JFD Capacitor Bulletin mailing list.

t.

JFD ELECTRONICS

JFD MFG. CO., Inc.,

`+ e.>r

1462 -62nd STREET, BROOKLYN 19, N. Y.

NOW...SOLVE YOUR
with

BETTER EQUIPMENT
Our years of experience gives
you MAGNATRAN Heavy Duty
built
High Voltage products
for longer life and rugged performance

...

NEW UNITIZED RECTIFIERS

...
...

For high voltage D.C. sources
lower
initial cost
minimum upkeep
convenient ready to connect to AC. line
and D.C. load
compact
requires
minimum floor space.

-

AIR

.

-

...

. .

OIL

.

.

Plate Transformers . Filament Transformers . Filter
Reactors Modulation Transformers
Distribution
Transformers . Pulse Transformers Testing Transformers Precipitation Transformers . General Pur.
pose Transformers Hi -Voltage Transformers.

Tuning Heads
RF -2
RF -3

50 me - 250 me
220 me - 4000 me

in five ranges

Inquiries invited on Panoramic Spectrum
Write
Analyzers for special problems.
today for descriptive literature.

.

.

Check these outstanding features:
Low noise input, less than 0.5 microvolts across 50 ohms, for high usable
sensitivity
10 MC maximum sweepwidth, continuously reducible to 0 MC
Continuously variable differential markers, ±50 kc to ±5 me
Continuously variable resolution (I.F.
bandwidth) 9 kc to 100 kc
I cps to 60
cps sweep rate, continuously variable with single control.
DC coupled video amplifier for analysis of CW signals.
Three selectable amplitude scales, 40
db log, 20 db linear and square law.
Low frequency swept oscillator provides high inherent stability.
Excellent construction and design make
the equipment unparalleled for minimum
down time.
Optional bezels and CRTs for visual examination or camera use.
Low cost.

ASKAREL

.

to 4000 mc
WITH TWO TUNING HEADS

HIGH VOLTAGE PROBLEMS

...

now 50 mc

.

r`

.

34 KW 17,000 V.D.C.

.

WRITE FOR DETAILED INFORMATION

A

NAME

Askarel Immersed
Filter Reactor
50,000 Volt Test

Makers of
Panadaptor
Panalyzor
Panoramic

MEETS STANDARDS OF AIEE-NEMA

WITH

SYNONYMOUS

EXPERIENCE

MAGNATRAN INCORPORATED

Sonic

PANORAMIC
RADIO PRODUCTS. INC.

TRANSFORMERS AND ELECTRICAL EQUIPMENT
WALTER GARLICK,

246 SCHUYLER AVE.,

ELECTRONICS

-

October, 1954

Analyzer
Panoramic
Ultrasonic
Analyzer

JR., PRESIDENT

KEARNY,

NEW

JERSEY

Want more information?

Avenue, Mount Vernon, N. Y.
MOunt Vernon 4-3970

10 South Second
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velopment of that company's miniature electronic equipment for 15
years.
He was chief engineer of the
Victor Animatograph Corporation
of Davenport, Ia., from 1948 to

OMELIT

1950.

Lightweight Generators

Later, as a consultant in product
design, McNabb worked on hearing
aids, miniature recorders, speech
reproduction and transistors.

Both Motor and Gasoline
Engine Driven Built to

-

India Sets Plans
For Electronic Plant

Military Specifications

n

A MILITARY electronic factory is
being set up near Bangalore, India,

to make radio and radar equip-

ment for the Indian armed forces.
Set up as the result of an agreement last year between the Indian
Government and France's Compagnie Generale de Telegraphie, the
new plant will be called Bharat
Electronics. A French three-man
technical team has had consultations with India's Secretary of
Defense and its factory board. As a
result, nine junior Indian officers
are being sent to France for further

training.
Also attached to the plant will
be a French -supervised training
school, expected to open its doors
by the end of the year. The whole
operation is under Brigadier B. D.
Kapur from the weapons and equipment section at General Headquarters, New Delhi.

Another Typical
Homelite Example
Here is a motor driven generator built by Homelite to meet U. S. Army Spec. #71-3279. It
has a dual output of 120 v. 1400 w. 400 cyc. 1 ph. + 27 v. 400 w. DC. For simplicity, compactness and light weight, this inductor type alternator has the alternator rotor, the DC
generator armature and spark -wheel assembly all mounted on a common shaft. Designed
for operation of military radar, this unit has also been successfully used for many years for
operating ground approach systems both at commercial and military airports. The same
complete generator end is also available with gasoline engine drive.

From experience come results. And Homelite is rich in experience ... more than thirty years of it ... designing and building
hundreds of thousands of lightweight generators of many different types.
No matter how tough the specifications may be for a generator
either gasoline or motor driven .. .
the chances are that Homelite either has
Homelite builds generators in sizes from .15 KW
the answer or will find the answer for you
up to 5 KW in all voltfaster than anyone else.
ages and frequencies ..
with either gasoline engine
Our engineers are ready for your call.
or electric motor drive.

...

pENOqB,
Manufacturers of Homelite

Carryable Pumps
Generators

Blowers

i

.

HOMELITE
CORPORATION

cE

Chain Saws

6810

RIVERDALE AVENUE

PORT CHESTER, N. Y.

Canadian Distributors: Terry Machinery Co., Ltd., Toronto, Montreal, Vancouver, Ottawa.

412

Want more information?

Use post card on

last page.

www.americanradiohistory.com

Hosterman Named By
Sylvania Electronics
CHARLES W. HOSTERMAN has been
appointed to the newly created post
of assistant general manager of
October, 1954

-

ELECTRON ICS

Miniature and Sub -Miniature

ßYIAINTAIN ACCURACY

SLIP RING ASSEMBLIES

t55O.

BRUSH BLOCK ASSEMBLIES

COMMUTATORS
and other
Electro -Mechanical Components
PRECISION MADE
TO YOUR OWN SPECIFICATIONS

Precision molded products with exacting tolerances in
precious and non -precious solid metals of all alloys.
All
types of Thermo -Plastic and Thermo -Setting materials.
Slip Ring Assemblies fabricated or one-piece precision
molded to your specifications in Nylon, Kel-F, Mineral filled
Mellamine, Phenolic. and other materials.
Rings and leads
spot welded or brazed together for positive electrical circuit

Our Swiss methods and techniques are geared to
meet exacting requirements. We invite your inquiries.

COLLECTRON CORPORATION
MUrray Hill 2-8473

276 East 45th Street

New York 17, N. Y.

high temperature
ACCELEROMETER
Now, Pacific Scientific presents a
unique new high temperature accelerometer, designed by Humphrey
to give accurate, clear signals at
temperatures from -65° to +550° F.
-far in excess of former operating

Close

ranges! The rugged stainless steel
and ceramic construction provides
long life and allows precision tolerances for maintaining repeatability.
For the higher temperatures encountered in missile work, as well
as for use in all types of aircraft
where heat dissipation is a problem,
this new unit provides the ideal
answer!

Tolerance
is

Standard
Tolerance
1

with

EIFCCDN

SPECIFICATION DATA:

Environmental-Temperature: -65° to
+550° F. Shock: 60 G's in any direction
without damage to the instrument.
Accuracy-Within 1% to 2% depending upon G range and potentiometer resistance. (Including linearity, resolution
and environmental conditions.)
Range-Any range from -1 G +1 G
and -50 G +50 G. Also available, in
asymmetrical ranges.
Resolution -0.4'', to 0.2% of full range.
Potentiometer resistance can be fur-

1

MINIATURE PLASTIC FILM CAPACITORS
The new EFCON g plastc Film
Capacitor, Type MH, is produced
with tolerances of ±5%, ±2%
and ± 1% in standard proauction!
High stability without derating.
DuPont's "Mylar" * polyes-er film
with low dielectric abso-ption.
Leads soldered directly to foil.

Hermetically sealed in metal cases.
Also available: Type MC-"Mylar"
polyester film capacitor in wax impregnated cardboard tubes; Type
S-Molded silvered mica capacitor.

nished with any DC value between
and 20,000 ohms for all ranges.

PACIFIC SCIENTIFIC-pioneering the field of
instrumentation since 1919

Write Dept. C for informative

e

brochure.

Write for full details
and specifications*

ELECTRONIC FABRICATORS, INC.

682 Broadway, New York 12, N.

300

today!

SCIENTIFIC CO.

Y.

DuPont Trademark

LOS ANGELES, CALIF., 1430 Grande

Vista Ave.
SAN FRANCISCO, CALIF., 25 Stillman Street
SEATTLE, WASHINGTON, 421 Michigan Avenue
ARLINGTON, TEXAS, 111 East Main Street

ELECTRONICS- October, 1954
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.TEFLON*

now..

PLANTS AND PEOPLE

with

Certified performance

(continued)

the electronics division of Sylvania.
Manager of the radio tube division's plant at Shawnee, Okla., since
1950, Hosterman jointed the Sylvania organization in 1943 and
served in supervisory personnel capacities in various plant locations
until 1947, when he was appointed

manufacturing superintendent at
the radio tube plant in Huntington,
W. Va. He left Huntington to become manager at Shawnee.

Conformance to specifications assured
in FLUOROFLEr-T rod, sheet, tube
Resistoflex will certify each shipment of "electrical grade"
Fluoroflex-T products on six vital physical and electrical
properties. Qualification tests are performed on all incoming Teflon powder to determine whether it will yield rods,
tubes and sheets which are in conformance with specification AMS-3651 "Polytetrafluoroethylene." Processing under
a quality control and inspection system approved by the
USAF under MIL -Q-5923 specification maintains the identity of each lot of material through all stages of manufacture
from virgin powder to finished product.

Volkert Names Schell
Plant Manager Assistant
CHARLES E. SCHELL

pointed

has been ap-

assistant to the plant

manager of John Volkert Metal
Stampings of Queens Village, New
York.
Schell had been associated with
Sylvania for 25 years. He served as
plant manager of Sylvania's parts
division.

-

An affidavit accompanies each shipment attesting to its
conformance with AMS-3651. Certified test reports of the
actual properties of any shipment will be furnished when-

ever they are requested.

AMERICAN

Be sure of optimum performance in Teflon by specifying

electrical grade Fluoroflex-T. Remember, too-Fluoroflex-T
products are non -porous and stress -relieved. This means
better dimensional stability, less costly machining and
fewer rejects. For more details, write or phone ...
*DuPont trade mark for its tetrafluoroethyiene resin.
®Resistoflex trade mark for products from fluorocarbon resins.

RESISTOFLEX

corporation

Belleville 9, N.J.
414
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MACHINE &

FOUNDRY

expects to acquire Potter & Brumfield Manufacturing as a wholly owned subsidiary for 92,000 shares
of AMF common stock in exchange
for all of Potter & Brumfield's
stock.
Makers of electrical relays, fractional horsepower motors and electro-mechanical assemblies, Potter
& Brumfield has three plants with
a total of 41,000 sq feet in Princeton, Ind., employing approximately
600 people. An addition of 20,000
October, 1954

-

ELECTRONICS

NG RAVE

il

NAME PLATES

II

PANELS

DIALS

in your own shop
Lowest set-up time

for unskilled labor

HERE

IS!p

.. ri

pI/pT

-hermetically Sect fed

,_,L------ ___.

r

CLASS H
Open Type Transformer
POSSIBLE ONLY WITH

FOf%

10,000 IN

USE Accepted by all leading manufacturers
as the speediest, most versatile portable engraver. Only
the NEW HERMES has these patented features:

at "Hot Spot" temperatures of 200°C, permitting weight and
size reductions over class A designs. Hermetically sealed (MIL -T-27) Grade 1, using
Designed for long life

Self-centering holding vise.
Adjustable copy holders.

Adjustable for 15 raRios.
Automatic depth regulator,

exclusive FormFlex process.

SEND FOR BOOKLET 1M

AIRCRAFT 7RAASfORn1fR CORPORAIIOn

Long

- !!1

NEW HERMES ENGRAVING MACHINE COUP.

Manufacturers of Inductive Equipment
2 West Avenue

J

CURVED SURFACES

PROFILES

CALIBRATIONS

13-19

Branch, N. J.

New York 3, New York

University PI.

FREQUENCY

Measure

FM DEVIATION

For development

...

To

production

500

MC.

... and

commulication testing!
72(444

JONES
FANNING
STRIP
Connections
are made
through Fanning Strip,

LAMPKIN 105-E
MICROv1ETER FREQUENCY METER

on bench

or anywhere

apart from
barrier strip,
and quickly
slipped into
assembly.

9-141

Barrier
Strip

9-161
Fanning

with Jones Barrier
Terminal Strips, Nos.
141 and 142, for 1 to
20 terminals.
Use

Strip.
Pat.

applied
for.

Simplifies soldering. Insures correct connections. Saves time. Ideal for harness or
cable assembly. Brass terminals, cadmium
plated. Bakelite mounting. Send for complete data.

i

HOWARD B. JONES DIVISION

1ppes

CINCH MANUFACTURING

CHICAGO

24.

CORPORATION

ILLINOIS

SUBSIDIARY OF UNITED.CARR FASTENER CORP.

ELECTRONICS -October, 1954

LAMPKIN 205-A

Heterodyne -type, uses one crystal to
measure all transmitters from 0.1 to 175
mc., and crystal -controlled trarsmitters to
500 mc. Accuracy better than 0.005%.
Reod ngs in absolute frequency, or percentcge of error from desired fequeicy.
Useful a; precision, low-level, CW signal
generator, 20 mc. up. Price $220.00.

SPECS-for mobile-rcdb ma ntenance. SMALL SIZE-less thar. 13" wide, less
than 14 lbs., apiece.

FM MODULATION

Direct indication of peak deviation on
voice modulation, 0-25 kc. positive or
negative. Tunable 25 to 500 me in one
bond. Doubles as relative field -strength
meter. Built-in speaker. Jack for oscillo,

scope.

MEET FC'

,;

For technical data, mail coupon today,

LAMPKIN LABORATORIES, INC.
Bradenton, F onda
Want more information?

Use post card on last page.
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METER

I

Price $240.00.

LAMPKIN LABORATORIES, INC.
INSTRUMENTS DIVISION
BRADENTON, FLORIDA
Without obligation, please send me
data on Lampkin meters.
Name
Sheet
State
City
415

NEW STANDARD OF PROFESSIONAL TAPE RECORDING

(continued)

PLANTS AND PEOPLE

ft is under construction there.
No change in management is
contemplated. President is Richard M. Brumfield, a founder of the
company. Ralph T. Brengle is
sq

vice-president.

Salkover Metal
Moves To New Plant
PROCESSING of
Illinois has moved to its new plant
in Franklin Park, Ill.
The copper brazing and bright
SALKOVER METAL

annealing organization formerly
occupied two buildings. Both of the
old plants have been discontinued
and all operations are now concentrated in the Franklin Park building which has practically twice the
floor area of the other two plants
combined.

Now
for the
first time

a

professional tape recorder that offers both

MAXIMUM OPERATING CONVENIENCE
plus UNMATCHED DEPENDABILITY
Dynacord is engineered to exceed the rigid
requirements of broadcast stations, sound studios,
industry and government. Its wide dynamic
range and many convenient operating features amaze
engineers and audiophiles alike. Compare
it in every way with any other professional tape
recorder and see why Dynacord sets
the new standard of professional recording.
Model DTM Tape Transport Mechanism, $350 net.
Model DP -100 Broadcast Amplifier, $150 net.
Model DS -10 Audiophile Amplifier, $75 net.

Write for
details and

bulletin

Exclusive 2 -speed, inside -out Hysteresis synchronous
motor. Direct capstan drive.
Exclusive dynamic braking, fast, positive, fool -proof.
Frequency Response: 50-15,000 CPS at 15 in./sec. ± 2DB
Signal to Noise Ratio: better than 55 DB

THE PENTRON CORPORATION
777 South Tripp Avenue, Chicago 24, Illinois, Dept. E-10
Canada: Atlas Radio Corp., Ltd., Toronto
Largest exclusive makers of tepe recorders and accessories
Hear the "ALL ELECTRONIC ORCHESTRA"-CHICAGO HI-FI SHOW
Sept. 30-Oct. 2
NEW YORK AUDIORAMA Oct. 14-17

416
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Resdel Engineering
Names DeDiemar
J. L. DEDIEMAR, former Convair
design specialist, has been appointed chief engineer of Resdel
Engineering.
DeDiemar joined Convair's engineering department at the firm's
Vultee field division, Downey, Calif.,
in 1946. In 1947 he was transferred
to the company's San Diego division. He has been an electronics
project engineer there for the past
year. For several years he was a
staff assistant in the electronics
section.
Before joining Convair, DeDiemar was an electronic engineer
with Gilfillan Bros. in Los Angeles.
DeDiemar will have charge of
engineering for Resdel's projects
which include electronic research
October,

1954-
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UNIVERSAL

I

let Williams
help you apply

meets exacting

FERRIC
OXIDES

DESIGN

REQUIREMEN

itt

TOROIDAL COILS
Our specially designed machines now wind
Toroidal Coils quicker and with more accuracy than
other standard methods. Universal Toroidal Coils
in any size wire to your specifications-are economical
in materials and possess the smallest external
leakage field of all other shapes.
Universal Toroids wound to Mil -T-27 specs.
Wire sizes #42 (.00249 mils) to #10 (.1019 mils).
Excellent Delivery in small or large quantity.
Engineering Service Available.

FERRITES

"ACCURACY IS A UNIVERSAL WORD"

UNIVERSA

to the manufacture
of your

ANUFACTURING COMPANY,INC.
l'.

410 Hillside Ave., Hillside,

J.

IN -RES -Co

You'll be well repaid by
getting the facts on a special`.
group of Pure Ferric Oxides,
developed by Williams especially for use in the manufacture of ferrites.
Williams Ferric Oxides analyze
better than 99% Fe2O3. They
contain a minimum of impurities. They are available in a
broad range of particle sizes,
and shapes. Among them,
we're certain you'll find one

that's "just right" for your

TYPES SM -15 &
WOUND
SM -30
RESISTORS
WIRE

Type SM -15 and SM -30 Resistors
offer three vital advantages subminiature 'sizè, weather resistant
construction and high resistance.
The eliminaticin of center hole
mounting and the inclusion of axial
leads increases winding area and
results in 25% greater resistance
value than resistors -of standard
design. Special coating is moisture
and fungus próof and designed to

vmathetesNed

ndgs

-

`

TYPE SM -1.f
DIA. x 1/2"

LG.

TYPE SM -3.0
DIA. x J

LC.

5/16"

requirements. The proper application of Ferric Oxides to
the manufacture of Ferrites
is our specialty.
Tell us your requirements ..
we'll gladly send samples for
test. Chances are good that
our Ferric Oxide "Know How"
can save you considerable
time and money. Address
Dept. 25, C. K. Williams &
Co., Easton, Pa.

meet JAN -R-93 specifications.

Sealed in Bakelite construction
affords additional .climatic protectection. As ratings are conservative,
types SM -15 and SM -30 can be
speci5ed with confidence for service under rigorous conditions.

ortoae
t9äRya

ASK FOR THE NEW
RESISTOR HANDBOOK-.
Contains complete dcta on
resistors for every purpose
and their recommended
applications. Please.
make request on company letterhead.

APPLICATION -DESIGNED RESISTORS

ELECTRONICS

-
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COLORS S. PIGMENTS
C. K. WILLIAMS & CO.

INSTRUMENT

Easton, Pa.

ELECTRONICS

IN AES CO

Si.
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Want mere information?
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East St. Louis,

111.

Emeryville, Cal.

RESISTORS CO.
COMMERCE
AVENUE

FOR

WILLIAMS

5/16"

Magnetic
Iron powders for the Electronic
We also produce IRN

Core Industry, the Magnetic Tape Re-

cording Industry and others. Write for
complete technical information.
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Where dependability,

(continued)
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and development work for the
armed forces and commercial firms.
The company's current products
include electronic test equipment,
radar units, and dielectric and induction heating devices.

long life and uniform
performance are
all-important ... select

Wilton Tool
Starts New Plant
CO.
broke
TOOL MFG.
ground for a new 65,000 sq ft
general office and factory building
in Schiller Park, Illinois. The expansion will cost approximately
half a million dollars. The plant
will be located on a five acre tract.
Wilton plans to move to the new
plant in January of 1955. No major
interruption of production or delivery schedules is anticipated.

WILTON

HARD GLASS

Miniature Beam
Power Amplifier
Here's another advance in the Bendix
Red Bank "Reliable" Vacuum Tube
program. Featuring a hard glass bulb
.
and stem with gold-plated pins
plus a conservative design center of
the Bendix
cathode temperature
Red Bank RETMA 6094 can operate
at temperatures up to 300° C. compared to an average of only 175° C.
for soft glass bulbs. Thus, this new
tube ideally meets aircraft, military
and industrial applications where freedom from early failure, long service
life, and uniform performance are
essential.

..

...

The Bendix 6094 uses pressed ceramic
spacers, instead of mica, for element
separation. In other tubes, deterioration of mica in contact with the hot
cathode causes loss of emission which
is greatly accelerated under shock and
vibration. Ceramic eliminates this
problem and greatly reduces damage
caused by fatigue failure of parts.
For complete details on our specialpurpose tubes, write today.

ELECTRICAL RATINGS*
Heater voltage (AC or DC)"
6.3 volts
Heater current
0.6 amps.
Plate voltage (maximum DC)
275 volts
Screen voltage (maximum DC)
275 volts
Peak plate voltage (max. instantaneous).. 550 volts
Plate dissipation (absolute max.)
12.5 watts
Screen dissipation (absolute max.)...... 2.0 watts
Cathode current (max. instantaneous
peak value)
100.0 ma
Heater -cathode voltage (max.).
*450 volts
Grid resistance (max.)...
0.1 megohm
Grid voltage (max.)
+5.0 volts

-200.0 volts

(min.)

Cathode warm-up time
45 seconds
(Plate and heater voltage may be applied simultaneously.)

*To obtain greatest life expectancy from tube, avoid
designs where the tube is subjected to all maximum
ratings simultaneously.

"Voltage should not fluctuate more than *5%.

MECHANICAL DATA
Base

miniature hard glassgold plated tungsten pins
Hard glass-T61/2

9 pin

Bulb
Max. over-all length
Max. seated height
Max. diameter
Mounting position

2Ve'

244'

N'

any
80,000 feet

Max. altitude
Max. bulb temperature
300°C.
Max. impact shock
500g
Max. vibrational acceleration
50g
(100 -hour shock excited fatigue test, sample basis.)

Manufacturers of Special Tubes, Inverters, Dynamotors, Voltage
Purpose Electron

endliteTateir

Regulators, Fractional D.C.
Motors and A.C. and D.C.
Generators.

EATONTOWN, N. J.

DIVISION OF

West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif.
Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y.
Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, P.Q.
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I -T -E Circuit Breaker
Appoints Corwin
has been named to
head the new design and development section on electromechanical
devices, servo mechanisms and
computers in the special products
division of I -T -E Circuit Breaker
Company. It was indicated that the
addition of this new section was
undertaken to further complement
future activities of the division in
the radar field. Corwin was previously chief of the mechanical
engineering section of the U. S.
Army Signal Corps Laboratories at
Fort Monmouth, N. J. His background covers work on mechanical
structures and electromechanical
instrumentation in both the electronic and physical science fields.
He has also directed a program for
JEROME CORWIN

October, 1954
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UNI -CHASSIS BREADBOARD

Certified

Pays for Itself the First Time Used

TEST
REPORTS
FURNISHED

CUTS BREADBOARD

TIME 50%
The

Uni -Chassis

Method

for breadboarding experimental or semi -permanent
electronic circuits results in

with each shipment of

large time savings throughout
t h e
electronics laboratory.
The aluminum Uni -Chassis is
73¡ x 8? x 11 inches, drilled
to accommodate 16 tube
sockets of various sizes and
provided with extra mountings for switches, potentiometers, and heavier components-almost any practical electronic circuit can be
assembled without further
drilling or special mountings.
Four grooved and plated
brass bus bars are mounted
on insulated strips and run
the full length of the Chassis.
They are ideal for supplying
common potentials by way of
short leads to any part of the

MIL -I-7444

i

SPECIFICATION
VINYL TUBING

s

rrr=

4 44,1

from Resin Industries

-1-

lNlülNllUU11NU1i1
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111111111111111111111

UNI -LEAD SET
Twenty-two flexible test leads and

an assortment of

fit-

tings-test prods, alligator clips, banana plugs, etc.-comprise the Uni -Lead Set. Each lead is fitted with beryllium
copper terminals of special design which make tight spring
contacts with all fittings and with chassis terminals.

circuit.

PRICE: Together or separately; $7.50 Uni -Chassis only;
$13.50 Uni -Lead Set; $19.50 Compílete

A

UN I -PRODUCTS,

PRECISION

Add

162

200

300

181-3

181-10

1.620
0.838
0.615

1.985
0.838
0.615

2.985
0.838
0.615

1.820
1.200
0.880

1.820
2.080
1.560

50,000

140,000

178,000

283,000

100,000

350,000

per section, in.

Resistance Range, ohms
Linear, max.

Non-linear

ElectricalContact Angle
Functional Tolerances:
Linear

Non-linear

350°
to

*0.35%
*0.5%
0.5

Torque Per Section, oz. in.

Wattage Rating at 40°C
Operating Temperature Range
Resolution, Max.

Rattray precision potentiometers have a
wide scope and cover many types and
sizes, in the field of wire -wound units of
high accuracy, long life and stability. Rat tray's designs are compact, having mechanical and electrical capabilities of the
highest quality. The two basic lines include: single and multiple turn linear and
non-linear models. Rattray has the facilities for quantity production orders; fast
deliveries made on sample and special requirement quantities.

106

Length, single unit, in.

Depends on function involved.

350°

350°

*0.15%
*0.5%

*0.10%
*0.4%

1

0.5
2.5

1/1500

1/2500

0.5

Function tolerances indicated are typical and vary with resolution.
all cases, extra taps can be provided as required.
Ball bearings available if required, and will increase length slightly.

GEORGE RATTRAY
ELECTRONICS- October, 1954

350°

*0.075Só
=0.3%
0.5

5.0
4.0
- 55°C
to +75°C standard.
1/5300
1/3300

In

116-08 Myrtle Avenue

your shipment of specification vinyl tubing, is your
positive assurance that your
shipment has been tested by
us and conforms exactly
with its applicable specification.
Certified Laboratory Test
Reports, in addition to the
usual certificates of compliance, are supplied by
Resin Industries, at no extra
cost to you, whenever you
order Resinite EP -69 (MILI -7444) as well as certain
other Resinite Specification
tubings.
Here is an added service to
you, designed to speed your
processing of each shipment.
It is one more reason why it
pays to order specification
vinyl tubing from Resin Industries, Inc.
Write today for samples axd
performance data.

poteetiooteter4

1.060
0.656
0.500

Models
Dimensions:
Diameter, in.

ä

Resinite Certified Labo-

ratory Test Report, sent with

div. of Uni -Science, Inc.
Rockville, Maryland

1080°

3600°

*0.1có
*0.5`'0

*0.075%
*0.3%

1.0
3

1/6000

1.0
5

1

1/20,000

Manufacturers Representatives:
Many choice territories open.

CO., INC.

Richmond Hill, 18, N. Y.
Want more information? Use post card on last page.
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RESIN INDUSTRIES, INC.
315

Ohre St.

Box 1589

Santa Barbara, Calif.

SPECIALISTS IN VINYL SLEEVING AND TUBING

F

R
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BURDICK ELECTROCARDIOGRAPH
THE BURDICK CORPORATION
Featuring Standard Control Knobs
By RAYTHEON

Made by

PLANTS AND PEOPLE

(continued)

the development of a series of supporting structures, drives, controls
and data recording systems.

Byron Jackson
Acquires Rollin
of Los Angeles
has purchased Rollin Co. of Pasadena, Calif., manufacturers of
high -precision test equipment for
electronic devices. Plans are under
way for a new plant to house the
added engineering and manufacturing facilities. Byron Jackson has
been in pump manufacturing since
1872. Only in the past three years
has the company branched into
electronics.
BYRON JACKSON CO.

MAKE IT LOOK
WORTH THE PRICE

STANDARD
CONTROL

with

KNOBS

70 Series
Round

by
90 Series
Skirted Round

Fine electric and electronic equipment
is easier to sell when it looks like
the money it represents.

-

Pointer

designers,
developers and manufacturers of
delay lines, moves into its new plant
of 12,000 sq ft, adjacent to the
Concord Airport in Concord, N. H.
Facilities include an electronic
laboratory for design and testing
of delay lines and associated components, a development engineering
department, a machine shop for
specialized tooling and a production department.
RICHARD D. BREW Co.,

aaYTNEoN

Raytheon standard control knobs
add the appeal of custom styling at
standard cost make the outside
reflect the quality of the inside.
These injection molded knobs are
available in an integrated family of
in a choice of six basic
54 items
types and five widely used sizes.

90 Series

Brew Moves
To New Plant

-

90 Series

Skirted Pointer

.r
125 Series Dial

Skirted Round

175 Series Crank

Made of tough, durable "Tenite II"
(cellulose acetate butyrate) with
anodized aluminum inserts and dual
setscrews. All types and sizes
available in black with gleaming
mirror finish or with non-reflecting
matte finish for government
equipments. Also available in color
or with knob parts assembled in
striking color combinations.
Write for complete information.
Address Dept. 6120 A
Raytheon Manufacturing Company,
Equipment Sales Division,
Waltham 54, Massachusetts.

STANDARD
CONTROL

KNOBS
Want more information?

LOASBY has been named
director of sales engineering and
service of Raytheon's television
and radio operations.
Prior to joining Raytheon in 1952
as manager of the sales engineer-

FRANK

DRESS UP YOUR PRODUCT

420

Loasby Promoted
By Raytheon

Use post card on

last page.
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ELECTRON ICS

Nak a GM
GALVANOMETER
t

PORTABLE D'ARSONVAL

PYRAMID

till

rle
V©
O

Voter

e

Glasseal hermetically sealed
sub -miniature paper tubulare.

..

Manufactured to the highest commercial
standards and engineered to the
exacting performance requirements of
Military Specification MIL -C-25-A.

Oil paper capacitors of finest possible
commercial quality, meeting MIL -C -25A
and Jan -C-25 standards of precision.
O

Electrolytics of superior commercial
performance characteristics,
meeting Jan-C-62.
W,,.

loe Catalog J-8 lee

Or call

your loca! Yyrarnid Sales Represen alias er write to.

/

further detailed inforrealien.

PYRAMID ELECTRIC COMPANY
Dept.

123, 1445

North Hudson Blvd., North Bergen, New Jersey

FÓR MEASURING LIGHT reflectance
/and color, the Photovolt Corporation
of New York uses a Model 600 G -M
Galvanometer for its popular Reflection Meter (left). Whatever your own
particular instrument field, you can
achieve this same self-contained
portability, ruggedness and high sensitivity with G -M Galvanometers.
Complete catalog on request.

® L.IIIIIII.ITIIIIIESI,c.
In Canada: Rosser (Canada) Ltd.,
301 Windsor St.,

Halifax,

N. S.

4336 NORTH KNOX AVE., CHICAGO

41

New aids for Thermistor use
Send

for application kits and

52 -page manual

Two special application kits of Carboloy® Thermistors (negative
temperature coefficient resistors) are now available for design
and application work. Each kit contains a selection of the most
widely used styles and sizes.
The new, free 52 -page technical manual includes latest information on the use of Thermistors in the automatic detection,
measurement and control of energy.
The manual also contains comprehensive descriptions of Thermistors' properties, revised static and dynamic characteristic
curves, specifications and order information. Send coupon, today.
Kit

911,

Kit

W2, $125.00
FOR APPLICATION

$20.00

FOR ENGINEERING

tains steel, lead and fibre washers,
and tubing for building assemblies.

sizes.

* Lightweight * Tough

*May

Send

- 60°

to 250°

F.

for samples and literature

WECKESSER COMPANY
5267 N. Avondale Ave.

ELECTRONICS

-

*

is

CARBOLOY

Enclosed

a No sharp edges

be used from

"Carboloy"

Send me the following:

metal to corrode or cause
short circuits

*Easy to apply

CARBOLOY

DEPARTMENT OF GENERAL ELECTRIC COMPANY
the trademark for products of the Carboloy Department of General Electric Company

DEPARTMENT OF GENERAL ELECTRIC COMPANY
11139 E. 8 Mile Ave., Detroit 32, Michigan

a Strong

*Chemically resistant

* No

TH -13

Contains 104 Ther-

mistors: twentysix sizes and four
styles. Also con-

Thermistors: two of
each, in three
styles and three

Hold that wiring with
these all Nylon cable clips

New Carboloy
Thermistor Manual

DEVELOPMENT

APPRAISAL
Contains 18

is

Check

D

New Thermistor Manual TH -13
Kit No. 1, $20.00, plus applicable state taxes
Kit No. 2, $125.00, plus applicable state taxes

Money order for

Please invoice us

$

Title

Name
Company
Address
Zone

City

State

Chicago 30, Illinois

October, 1954

Want more information?

Use

post card on last page.
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Engineer assembles pulse system
in 30 minutes, using Burroughs

"do-it-yourself" units
Standard, matched units, performing basic functions, connect
together to form even the most complex pulse systems

(continued)

PLANTS AND PEOPLE

ing laboratory, Loasby was owner
of Sumac Industrial Research of
Los Angeles, a firm devoted to industrial electronics control application research. He has also held
positions with Libby of Culver
City, California and with Electronic
Chemical Engineering Company of
Los Angeles.
Loasby succeeds C. W. Hoshour,
who has resigned.

START

1.

Engineer studies time chart
of the desired pulse sequence.
This is the output he wants
the pulse system to produce.

PLANNING

2.

THE SYSTEM

He determines which

Burroughs units he needs
and how they should be con-

nected together. This can be
done by means of a simplified block diagram. Time:
10 minutes.

ASSEMBLING
3. THE UNITS
Using standard coaxial
cables, he completes his

pulse system by connecting
the units together according
to his block diagram. Time:
20 minutes.

4.

JOB COMPLETED

System novc produces the
exact pulse sequence desired.

Engineer saves weeks of
breadboard engineering,
vital time, uncertainty, and
considerable equipment cost.

And his Burroughs
"Unitized" pulse handling
equipment can be used over
and over again on different
future projects.

GET THE

FACTS

No matter how complex the pulse sequence you need, you can
produce it quickly and at relatively low cost with Burroughs
"Unitized" pulse handling equipment. If you prefer, send us a
timing diagram of the pulse sequence required, and we'll advise you
what Burroughs units you need and the cost. Immediate delivery
from stock. Write Burroughs Corporation, Electronic Instruments
Division, Dept. 3 K, 1209 Vine St., Phila. 7, Pa.
ELECTRONIC INSTRUMENTS DIVISION

urrou 'hs
FIRST
422

NN

PULSE HANDLING EQUIPMENT

Wont more information?

Use post card on

last page.
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Neomatic Names
Clifton Davis
CLIFTON H. DAVIS has been appointed assistant chief engineer of
Neomatic, sub -miniature relay manufacturer in Los Angeles, California. He will serve directly under
T. Ross Welch, president and chief
engineer.

Hobson Named President
Of Honor Society
J. E. HOBSON, director of Stanford
Research Institute, has formally
succeeded to the national presidency of Eta Kappa Nu Association, electrical engineering honor
society with some 22,000 members
throughout the world.
Retiring president is Eric T. B.
Gross of the Illinois Institute of
Technology.
Hobson was director of the department of electrical engineering
at the University of Pittsburgh and
professor of electrical engineering
at Illinois Institute of Technology.
He was director of Armour Research Foundation, Chicago, for
four years before assuming leadership of Stanford Research Institute in March, 1948.
Dr. Hobson will preside at Eta
October, 1954

-

ELECTRONICS

for all applications
requiring exceptionally
high insulation
resistance and unusual
stability at high
temperature

HOPKINS

t"HY-THERM"
New sub -miniature
high temperature

CAPACITOR
Hermetically sealed and metal

Rugged, streamlined, accurate
wrenches for every torquing
problem! Based on patented
non -friction principle, so will
give years -longer, dependable
service. Used in major auto,

encased, new HY-THERM capacitors have been designed to meet
or exceed military requirements
(Mil -C -25A). Example: At 125°C

the minimum insulation resistance is 20 megohm-microfarads
and maximum insulation resistance is 500 megohms. Available
in all standard values and tolerances. Variety of mounting
and circuit combinations. Special units designed to meet individual requirements.

aircraft plants.
(A) New Livermont "ROTO TORO" screwdriver. For low

torque electronic-or similarprecision assembly work. Fits 50
standard bits.

(B) Only "Hl -LO TORO" has
adjustable and reversible

ratchet head! 16 models, 10 to
500 toot pounds. Also plain
square drive.
A
Write Dept. E.
for complete price
catalog.
Opportunities for Distribution

2032 Lincoln Ave.,

Altadena, Calif.

Have a special problem? Write,
wire or phone for details, TODAY!
Catalog available.

SYcamore 8.1185
Offices in
WASHINGTON, D.C.
and DETROIT

922 SO. MYRTLE AVE., MONROVIA, CALIF.

CONTINUOUS TUNING
FROM 50 TO

200

Mc

Just Hatched!
Nett' VHF Receiver

with

'NDUSTRIAL"
"iI llíß/1E1 IHI
®®1rrp=ing
ANODE CONNECTORS
Designed specifically to eliminate any
supporting harnesses which were neces-

r

sary in the past to prevent dangerous
"Buggy Whip". This unit is absolutely
slipproof once connected to the picture
tube. The connector is manufactured

from tempered steel, hot tinned, with
vinyl insulation, and is wired to customer specifications.

Further information and samples
will be sent on request.
Dept. E-10

No time lost in switching from one
frequency range to another. Has 72 inch direct reading dial, masked so as
to show only the frequency region of

interest.
This highly-sensitive, selective AM FM receiver delivers full professional
quality performance in airways, police
and other general communication appliin direction finding .. .
cations
and in laaoratory work. Speaker and

...

-

October, 1954

complete communication, telemetering
and direction finding systems.
It's compact -8% " high by 19" wide.
For detailed specifications, write Dept.
E-10.

Ejy///CORPORATIONk OFetuAMERICA

INDUSTRIAL 109 PRINCE ST.,NEW YORK 12,N.Y
HARDWAREMane/act zr:ng Company. Inc.
ELECTRONICS

all features normally needed are included as integral parts of the receiver.
In addition, special outputs are provided for the operation of an external
speaker and auxiliary units to facilitate
use of the receiver as a component in

Neto Hyde
Want more information?

Use post card on

www.americanradiohistory.com
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PLANTS AND PEOPLE

(continued)

Kappa Nu's assembled convention
at the time of its Golden Anniversary observance at the University
of Illinois, Urbana, on October 15
and 16.

Ward Products Forms
Antenna Lab
of Cleveland has
established a new antenna research
laboratory in Ashtabula, Ohio, for
the design and testing of all types
of television and automotive antennas. W. H. Rickards is director of
engineering at Ward.
The new testing laboratory will
supplement the facilities of Gabriel
Electronics in Needham, Mass., for
antenna research and development.
Walter Domoracki, formerly with
Philco, is the engineer in charge of
the laboratory.
WARD PRODUCTS

Florida Distributors
Form Association
Your eyes will open, too,
at this new concept of

VIBRATION and SHOCK CONTROL
applied to electronic equipment mechanical design
First to recognize the advantages of all metal mounting sys-

Performance is unaffected by
extreme temperatures, grease,
tems, Robinson launched an en- oil, water or dust. Inherent high
tirely new concept of vibration damping assures complete conand shock control. This new trol of shock and vibration at all
concept offers the answer to times.
many of today's unusual and exHighest standards of performacting engineering problems.
ance proven by years of severe
Outstanding feature of Robin- testing in airborne installations,
son systems is the employment the Robinson concept is now
of resilient load -carrying cush- available in industrial fields and
ions of metal wire (Met -L-Flex). other fields.
These metal cushions are actuSend for free booklet
ally knitted so as to form a mulFor full information about
tiplicity of interlocking springs this new concept of vibration
continuous from top to bottom. control, whether your problem
The result is that mounted involves delicate instruments or
equipment literally floats on a heavy machinery, send for bookcushion of thousands of tiny let 850. Write or wire today.
springs.
Dept. E3.

A state-wide group of electronic
distributors has been formed in
Florida to be known as the Florida

Electronic

Distributors Association. Officers for election when bylaws are adopted are : Harvey Herman, chairman; Sidney Lucker,
treasurer and Theodore J. Sharaf,
secretary.

Alectro Moves,
Names Levy
moved into a new 6,000
Los Angeles. The
company, founded last year as
National Development Co., is primarily a service organization deALECTRO

sq

-321

Want more information? Usc post card on last page.
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round
oval

flat

grooved
ribbon

SECO N

precision
small
bare
insulated
plated

MICROWAVE
d

or

MX"

PRECISION IN

Wire

ape

all metals
all alloys

TRANSMISSION
Round Wire to 0.00015"
diameter. Ribbon rolled to
0.0001" in thickness. Close
tolerances held on all specifications.

development and production metallurgists

...

wherever

the element calls

for

PRECISION

SECON METALS CORPORATION
Intervale Street, White Plains, New York
WHite Plains 9-4757
7

Write for Pamphlet

E

NEW UHF MEGACYCLE METER
With the Widest
Frequency Coverage
in a Single Band

TYPE V,

TYPE L,

FEATURES
Excellent coupling sensitivity.
Fixed coupling point.

Vertebra

Interlocked

Three different basic constructions-

Small grid current variation
over band.
Calibration point every 10 Mc.
Uses split-stator tuning condenser with no sliding metal
contacts.
Standard camera socket for
tripod fixtures.
Octagonal case for convenient
positioning.
Useful in television transmitting and receiving equipment.

to meet almost every installation re-

quirement. Unsurpassed electrical
properties under deformation. They
are advanced in design, proven in
service. Write for literature and/or
consult with our field Engineers.
Technicraft also produces custom
built microwave plumbing, and a line
of microwave test components.
Write for literature.

MODEL 59 UHF

SPECIFICATIONS
FREQUENCY RANGE: 430-940 Mc in a single band
2% (Individually calibrated)
FREQUENCY ACCURACY:
OUTPUT: CW or 120 -cycle modulation
POWER SUPPLY: 117 volts, 60 cycles, 30 watts
DIMENSIONS: Oscillator Unit 45/8" x 2Y2"
Power Unit We" wide x 6/s" high x 71/2" deep

t

MT.-CI-171FIABORATORIE

MEASUREMENTS
QCORPORATION
BOONTON
ELECTRONICS

-

October, 1954

NEW JERSEY

Want more information? Use post card

on
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1550 Thomaston Road

THOMASTON, CONNECTICUT
West Coast Office

Westron, 69071/2 Melrose Ave.,
Los

Angeles 33, California
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FOR

POSITIVE, LOW-COST

signing and producing electronic
components.
Sol E. Levy, formerly in charge
of development engineering, has
been appointed vice-president and
general manager. His experience
includes development engineering
at Western Geophysical Co. of Los
Angeles and National Union Radio
in Newark, New Jersey.
Robert E. Baddorf, former assistant professor of electrical engineering at University of Southern
California and design engineer at
Sola Electric of Chicago, is president. Lloyd Thornblad, former
design engineer at Robert M.
Hadley Co. in Los Angeles, and
lecturer in engineering at U.S.C.,
is secretary -treasurer.

National Company
Expands Staff
Only the manufacturer of genuine Bead Chain
offers you a new, more versatile belt drive that
will accurately time and control the movement
of all types of devices. Among such applications are radio and television tuners, recorders, air conditioners and timing devices. Costly
gearing mechanisms can be eliminated and
efficiently replaced by the specially designed
sprockets that accurately fit the individual
beads without slippage and backlash. Friction
is at a minimum and tensile strength of the
Bead Chain belt (from 15 to 200 lbs.) is very
high in proportion to size and weight.

UNDER THE DIRECTION

of Raul H.

Frye, vice-president of engineering,
the National Company expects
within the next year to double its
present research and engineering
staff. Reasons for the expansion
move, according to Frye, are to
complete engineering and development on several new government
defense contracts recently awarded
to the firm and to accomplish the
first step in the company's plan for
broad expansion of its commercial
line of electronics products.

On y this, the original Bead Chain is manufactured to
such close tolerances that it can be applied at low cost
tö .0 type or positive non -slip sprockets)

El

Write to us today for detailed information
about sprockets and Bead Chain belts. It can
save you a lot of time and money later.

THE BEAD CHAIN MANUFACTURING CO.
88 Mountain Grove St., Bridgeport, Conn.

Please send me information about
Bead Chain sprocket drives.

TITLE
ADDRESS
THE

BEAD CHAIN

MANUFACTURING

CO.,

Bridgeport 5, Conn.

original and world's largest producers of dead Chain

426

Want more information?

Use post card on

last page.

www.americanradiohistory.com

McNamee Heads
Dressen-Barnes Research
B. F. MCNAMEE has been appointed
chief of research and development
October, 1954

-

ELECTRONICS

VIBRATION and SHOCK CLIPS

«RapHp<<oY>

MINIATURE and SUBMINIATURE
TUBE and COMPONENT HOLDERS
Tested to withstand 20 G's at 500 cycles, without
resonant frequencies. Made of Cadmium-plated Spring
Steel. 180° contact surface full length of component.

-

Sizes
.175, .195, .235, .260, .312, .375, .391, .400,
.500, .562, .670, .750, 1.00, 1.12 diameters, with
lengths up to 2". Available serrated, for sub -miniature
with or without shields.
tubes

MEANS HIGH
PERFORMANCE

CRYSTAL DIODE CLIPS
Silver-plated phosphor -bronze, miniature size. Hold a
variety of diode sizes with a 2 -pound gripping force,
yet allow diode to be removed easily for replacement.
Contact resistance as low as 0.00075 ohms; very low
capacitance for UHF applications. Three types for
through -panel, rear -of-panel, and surface -panel connections. Single clips cost less than a penny.

-

-

-

molded Lucite cap
locking clips
Fuse and resistor clips of all types
Nylon machine screws and rivets. Send for catalog E2.
nuts

SLIP RINGS
...AND

CORPORATION

SUP RING ASSEMBUES

BEDFORD, MASSACHUSETTS

/'./'' ll''I''./'ll''l! 'J.'r^

'./'''''''''''''./'./''''l''''

l

PRINTED CIRCUITS
We wish to announce the availability of experienced personnel
for the setting up, management and operation of complete Printed
Circuit manufacturing.
We are primarily interested in contacting the following principals. íl
(1) Interested in establishing and financing a Printed Circuit
company.
(2) Establishing a Department for a company using a volume of
Printed Circuits.

'

All inquiries will be held in strict confidence. Complete resumes and interviews
at your convenience. Write
c/o Felt Advertising, Inc., 519 Main St., East Orange, N. J.

./'../'

BRUSHES

-

CONTACTS

...Use SILVER GRAPHAL4.OY for applications requiring low electrical noise; low
and constant contact drop; high current
density and minimum wear,
EXTENSIVELY USED IN:

SELSYNS

GUN FIRE CONTROLS

ROTATING THERMOCOUPLE and
STRAIN GAGE CIRCUITS
ROTATING JOINTS DYNAMOTORS
Wide range of grades available for
standard and special applications.

./'./'.,/" - .,I.,/:,/'

Oaa 640"afte

HIGHEST STANDARDS
TOP QUALITY!

Oil-free, sell lubriroling Bushmg, ono Bearings lapphsaele
t-300' r.; with
pension coefficient hall that
of steel will 1101 seine shalt a
.

lowtemperature): nil -flee

j

"CONDENSER SPECIALISTS SINCE 1923"

GRAPHITE

ELECTROLYTIC

1053

NAME

For

I

Rings,

Yonkers, New York

sand dole on Graphelloy BRUSHES end CONTACTS.

P.

TITLE

COMPANY

etc.

October, 1954

Se

and Fristion Washer,
Pump Vanrs.
Thrust

Send dolo on BUSHINGS.

CONDENSERS
A.C., D.C. Sets -Phonographs

-

Piston Rings,

METALLIZING CORPORATION

NEPPERHAN AYE.

lease

AND PAPER TUBULAR

COSMIC CONDENSER CO.

diZtltfGW

-I0 0

COSMIC
ELECTRONICS

- ASSEMBLIES

STREET

853 Whittier St., Bronx, N. Y. -Phone LU 9-3360
Want more information?

Use post card on

www.americanradiohistory.com
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of motor controls and power supplies for Dressen -Barnes Corp. of
Pasadena, California. McNamee
has designed such geophysical instruments as seismometers and recorders. He has also designed and
built many types of automatic
motor speed controls, from frac-

tional horsepower ratings up to
larger industrial sizes, as well as
automatic voltage controls for electric generators.

Impedance
Inductance
Capacitance
Resistance
Dissipation
Factor (D)
Storage

Giannini Appoints
Chief Designer

,

J. F. STEIGERWALD has been appointed chief designer of the
corporate engineering division of
G. M. Giannini & Co. He was formerly chief production engineer
with Jack & Heintz of Cleveland,
manufacturing manager of Aerojet
Engineering Corp. of Azusa, California, and vice-president and production manager of the Bill Jack
Scientific Instrument Co.
Steigerwald will be responsible
for tooling, processing, and production design of instruments developed by the Giannini division.

Coefficient (Q)
Plot Impedance
Functions
310A1

Stanford Research
Appoints Baker

Z

The type 310A Z -Angle Meter measures impedance directly in polar coordinates
as an impedance magnitude in ohms and phase angle in degrees:

Impedance Range: .5 to 100,000 ohms, covered by a single dial and a four
position range switch.
Accuracy: ± 1%
Frequency Range: 30 cycles to 20 kc. for impedances below 5000 ohms, measurements can be made up to 40 kc. For frequencies from 100 kc. to 2 mc., write for
specifications for the type 311A -RF Z -Angle Meter.
Phase Angle Range: 0° to 90° Direct reading on panel meter. Meter is also
Calibrated in D and Q.
Phase Angle Accuracy: Within 2° of meter indication.
Internal Oscillator: 60 cycles and 400 cycles. Terminals are provided for an external,
variable frequency signal generator for measurements at other frequencies.
In the field, the laboratory, the production test floor or the class room, the
extreme accuracy and the simplicity of operation has proved the type 310A Z -Angle
Meter to be a superb and reliable instrument.

Write now for more detailed in for motion.

--

- --- -

ENGINEERING REPRESENTATIVES

New York, N. Y.
Murray Hill 8-5858
St. Paul, Minn.
Prior 4955
Arnprior, Ont., Can.
Binghamton, N. Y.
Arnprior 400
Binghamton 3-1511
Dallas,
Texas
Dixon 9918
Utica, N. Y.
Utica 2.1602
Hollywood,
Cal.
Hollywood
9-6305
Rochester, N. Y. -Monroe 3143
Belmont, Cal.
Lytell 3-3438
Woodridge, N. J.
Webster 9-7217
Seattle, Wash.
Lander 3320
Great Neck, L. I., N. Y.- Great Neck 2-9406
Albuquerque, N. M.
Albuquerque 3-1998
Dayton, Ohio
Michigan 8721
Chicago, Ill.
Uptown 8-1141
K.L.N. Trading Co. , Ltd. Stockholm, Sweden

T[CHNOOCYI1NSTRUM[NT CORP.
533 Main St., Acton, Mass. COlonial 3-7711

West Coast Engr'g. Facility,

428

P. O. Box 3941

Want more information?

North Hollywood, Calif.,
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former electronic computing and control systems consultant, has joined the
staff of Stanford Research Institute as a systems engineer. He
will work in the recently expanded
electronic data processing unit, a
section of SRI's division of industrial economics research.
In recent years Baker has carried
on independent research and acted
as consultant on computing and
control system design and application for equipment manufacturers
and the Department of Defense.
He previously organized an electronics research laboratory while
acting as chief engineer of Digital
RICHARD H. BAKER,

Controls of La Jolla, Calif.
Earlier he initiated a program of
digital electronic systems research
and development with the Bill Jack
Scientific Instrument Co. of Solana
Beach, Calif.
Before that, he was with the
special weapons research division
of Northrop Aircraft Co., Haw October, 1954
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ELECTRONIC S

Sub -Miniature

SPADE
BOLTS
0
(o o

t11111

00

Q,IIItlIIIIIIlII

11114l

o

IlnnndIn4Jnln

PILOT LIGHTS

I)uYnil

to miniaturization when
Require a single 15/32" hole
you're

p Specialists in designing and manufactur- le
e ing All -Purpose Fas - re)
teners and Mounting

S

All lens colors

SPACE

A.

for Electric Soldering Irons
Send samples or specifications for quotations.
Descriptive bulletin on request.

WENCO MANUFACTURING CO.

sll

tal

PLASTIC
PLATE
LIGHT

OTHER PRODUCTS

TOOLS AND DIES
METAL STAMPINGS
WIRE SPECIALTIES
REPLACEMENT TIPS

for

Mil Specifications

or quantity.

WIRE STRIPPERS & CUTTERS

ty

CRAMPED

All units applicable to

Lugs. Tooled to produce
over 1,000 sizes and
styles of Spade Bolts
in any finish, material

1133

great aid

A

Divaölna0auoulYllu

ASSEMBLIES

B.0 I

Lao

A) No. TT -51; No. TT -51A with No. 327
lamp. For edge lighting. Red or
B)
C)

D) No.
E)

DU
'-'24L.
Il

(

All

Ç
E.

SUB -MINIATURE

LICHT SHIELD
ASSEMBLY

8.1930-111; non -dimming.

L

f

Ct

other color filters, black top.
No. 8.3730-111; for Mil -7788 panels.
No. 4.1930; light shield.

INDICATOR LICHTS

illustrations are approx. actual size.)

No. 11-1930.111; mechanical

dimmer.
dimmer.

No. 3-1930.111; polaroid

Foremost Manufacturer of Palot Lights

All assemblies accommodate midget

DaAtLtGHT

flanged base lamps like this one
(actual size); easily replaced. Available
for voltages of 1.3, 2.7, 6, 14, and 28

-

CORPORATION

Any assembly available complete with lamp.

SAMPLES ON

REQUEST

NO

CHARGE

BROOKLYN 37,

60 STEWART AVE.

Write for Catalogue L-153

N. Y.

HYACINTH 7-7600

W. Hubbard St., Chicago 22, III., U.S. A.

- ........-...

-......

NEW
HORIZONS
Today's horizons in electronic engineering
are limited only by the vision of the individual himself. To those qualified men
who desire to stand on the constantly
changing frontiers of electronic development, we offer a chance to pioneer and
grow with a soundly -established, yet young
and progressive company.

Electronics
Field Engineers
Local & Field Assignments

Available
At least 5 years' experience in any one of
these fields: Servo Mechanisms; Special
Weapons; Microwaves; Antennas; Circuit
Design; Flight Simulators; Rodio Propagation; Electronic Computers and Communi-

cations.
Qualified to instruct in the operation and
supervise installation, maintenance and
repair of Radar, Sonar, Flight Simulators
and allied electronic equipment in the

field.

Salary and advancement commensurate
with ability; liberal vacation, sick leave,
9 paid holidays, group life, sickness and
accident insurance plans, and a worthwhile
pension system.

-

... Very small
for filaments, thermodiameter
couples, resistance units. Available
bare or enamelled.
BASE METAL WIRES

PRECIOUS METAL WIRES
.
Produced in Platinum, Gold, alloys
and pure metals
small diameter.
Platinum alloy resistance wire

-

.

bare of enamelled.

SInCf

COATED WIRES
.
Compising
an extensive range of wies, electroplated with various meals, such
as Gold, Silver, Rhodium, Platinum,
Copper, Gallium, Indium and others
Enamel insulated wires for precision resistors and potentiometers.
.

.

.

STAVID
ENGINEERING, INC.
Personnel

Plainfield,

Office, 312
N.

Park

Avenue

J.-PLainfield 6-4806

ELECTRONICS-October, 1954

SIGMUND COHN CORP.. 131. So. Columbus
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TV
io equipment
TEL-INSTRUMENT

(continued)

thorne, Calif., where he designed
computer systems and installed and
tested the BINAC one of the first
high-speed digital computers.

Convair Works On
Missile Test Facility
CONSTRUCTION has started for a
new $250,000 test facility on Point
Loma, Calif., for one of the U. S.
Air Force's guided missile programs.
Ground has already been broken
on the five -acre government site on
Fort Rosecrans. One of the major
structures will be a steel tower
covered with aluminum sheeting on
three sides. Other structures will
include two sheds and a horizontal
testing fixture for vibration and
air -pressure tests. The facility is
not designed for firing missiles, but
for testing components and systems.
Convair engineers are in charge
of the project. They are H. A.
Smith, chief plant engineer, and
Charles U. Giusti, construction
engineer.

Polarad Forms
Computer Division
POLARAD ELECTRONICS

has formed

a computer division under the di-

Years of experience as specialists
in TV instrumentation

quality
and
performance
at realistic
prices

production

...modern

facilities... painstaking

care in manufacture... all

contribute to making this

rection and supervision of Leroy
Packer. The organization will be
located at the firm's Brooklyn plant
and will be concerned with the development and application of electronic computer techniques, services and equipment for industrial
and government applications.
From 1948 to 1950, Packer was
a research engineer on the staff of

Color TV studio equipment the

very finest obtainable

...and

at reasonable cost.
WRITE FOR FULL DETAILS

Tel-Instrument Co.lnc.
728 GARDEN

ST.,

CARLSTADT, NEW JERSEY

OUR COMPLETE COLOR EXHIBIT AT THE NATIONAL
ELECTRON ICS CONFERENCE OCTOBER 4-6 BOOTH 39-40.
SEE

430
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Leroy Packer

October, 1954
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FREQUENCY

STANDARD
T ois precision instrument
is a source of highly stabil izad frequencies covering
the range from 10 kc to 50
me at intervals of 10 kc, 100
kc, or 1 mc. Stability of one
part in 10, per 24 hours has been
achieved by a unique method of temperature
stabilization. Frequency dividers and multivibrators
develop the wide range of frequencies available.

MODEL 701

HUMAN ENGINEERING

MODULATION
MONITOR

GUIDE FOR EQUIPMENT
DESIGNERS
by WESLEY

E.

WOODSON

Human Factors Division, U. S. Navy
Electronics Laboratory, San Diego, Calif.
A compilation of recommended practices
in designing and adapting equipment to

fit

MODEL 252

human control capabilities, based on

extensive research on vision, hearing, body

sensitivity and movement, and other human factors. Copiously illustrated.

UNIVERSITY

OF CALIFORNIA

$3.50
PRESS

Berkeley 4, California

Write for catalog and
detailed specifications.

The Model 252 Modulation
Monitor measures the percentage of modulation of
AM transmitters operating
from 100-225 mc, or 225
me -400 mc. It features:
wide VHF range; over -modulation indicator; carrier level indicator; audio output monitoring;
low noise and hum.

NEW LONDON INSTRUMENT
P

NEW

O.

B O X

189E

LONDON. CONN

GUARANTEED VACUUM -0.1 Micron
FREE AIR

CAPACITY -58 Liters Per Minute

RUNNING SPEED -525 R.P.M.
FAST PUMPING
at all Pressures

Dependable Performance

QUIET RUNNING

Durably Built for
Long Life

$240.

mininoise°

Complete

ACTUAL SIZE!

with
Mininoise Cable, made only
by Microdot, is ideal for
low signal levels and high
impedance termiiations. In

1/2

H.P. Motor

Belt Guard for Pump
No. 1405B Each $15.00

No. 1405- B

Booklet on Welch Duo -Seal Pumps has just been issued. A complete
description, including performance curves of the Duo -Seal Pumps ranging from
21 liters per minute to 375 liters per minute, is given, as well as a greatly enlarged
listing of Diffusion Pumps, Vacuum Gauges and accessories.

every applicable case, Mini noise reduces noise 99'!

48 -Page

WRITE for data on Minimise cable
and Microdot coax assemblies.

MICRODOT
1826 FREMONT STREET
CALIF.
50. PASADENA

of
and
Manufacturers
Inserurnents
$c ientific
APparatns

boratorY
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W. M. WELCH SCIENTIFIC COMPANY
DIVISION OF W. M. WELCH MANUFACTURING COMPANY
ESTABLISHED 1880

1515 Sedgwick St., Dept. H, Chicago 10, Illinois, U.S.A.

Want more information? Use post card on last page.
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HIG--t

HIG

6

Small... rugged... the world's most sensitive!

NOW-A HONEYWELL
HIG GYRO "FAMILY"
meet your floated gyro needs, Honeywell has developed two
new Hermetic Integrating Gyros, the HIG-4 and the HIG-6.
These, together with the already famous HIG-5, make up the new
Honeywell HIG "family!"
This is a versatile line-up, as indicated by the specifications below.
It gives you a wide range of floated gyro accuracies, in a variety of
weights and sizes. Honeywell HIGs can be used as rate gyros, platform
gyros, directional gyros, free gyros, or precessible gyros.
For full details on the HIG "family" and on out full gyro line, write
Honeywell Aero Division, Dpt. EL -10-163, Minneapolis 13, Minnesota.
To

Specifications of new Honeywell

PIG -5

HIG-4
Angular Momentum
Threshold
Trimmed Drift Rate
Maximum Precession Rate
Characteristic Time Constant
Damping Ratio

-

Output Axis/Input Axis

104

1°

per hr

5° per hr
5

HIG 'family"
106

.2° per hr

.01° per hr
.05° per hr

1° per hr

radians/sec

1

3.5 millisec

HIG-6

105

radian/sec

.1

radian/sec

2.8 millisec

3.1 millisec

1to1
2.5 or 35

2.1 to 1
.025 or 1

1

to

Torque Generator Scale Factor

1

or 10

Signal Generator Scale Factor

dyne-cm/mat
25 volts/radian

dyne-cm/mat
34 volts/radian

dyne-cm/mat
25 volts/radian

at 100ma 400 cps
10 volts, 2 phase
1.5 lbs.

at 100ma 400 cps
10 volts, 3 phase
2.75 lbs.

at Soma 400 cps
115 volts, 3 phase
4.5 lbs.

Spin Motor Excitation

Weight

1

Höiiéÿvéll
Aeronautical Division
112 OFFICES ACROSS THE

432

NATION
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the Franklin Institute research
laboratories, where he did work
on airplane simulators and developed a new device for the electronic
testing of abrasive wheels.
From 1950 to 1952 Packer was
section leader of the input devices
section of the research division of
Burroughs Corp. He did research
on high spe,.d input devices for
large scale digital computers and
transistor circuit development.
In 1952, he joined the staff of
the Columbia University electronics
research laboratory where he was
group leader of the digital techniques group. Here, he directed
research work on navigational and
guidance systems, and developed
digital devices for use in the tracking of military aircraft.

Du Mont Tube
Division Promotes Scott
ROBERT G. SCOTT

has been named

assistant sales manager of the

cathode-ray tube division of A. B.
Du Mont Labs.
As well as assisting in the management of the tube sales department, Scott will continue to contact
television receiver manufacturers
in the dual capacity of technical
consultant and home office sales
representative.
Scott joined Du Mont in 1948,
as a senior engineer working on
the design and development of important picture -tube innovations
such as large screens, short necks,
and wide-angle deflection. He later
transferred to product engineering,
where he followed these developments through their initial mass production stages.
For the past two years, Scott
has been manager of sales engineering of the c -r tube division.

Buckingham To Receive
Wetherill Medal
A JOHN PRICE WETHERILL MEDAL
will be awarded to William D. Buck-

ingham of Western Union Telegraph Company by The Franklin
Institute of Pennsylvania. The
Medal is awarded for discovery or
invention in the physical sciences.
With the award is a citation which
October, 1954

-

ELECTRONICS

DANO COILS
Serve
Modern Industry
IMPREGNATING
Behind

radio coils
transformer coils
Ignition coils
wire coverings
paper tubes and forms
porous ceramics

scenes come

the

Dano Coils-made to exact
customer specifications to
perform an exact electrical
function ..

SEALING
condensers
batteries
switch
base terminals
socket terminals
light fixtures

.

DIPPING

Molded Coils

POTTING

Paper Section
Acetate Bobbin

radio transformers
loading coils

Bakelite Bobbin

light units

condensers

BIWAX Compounds are scientifically prepared from waxes, resins,
asphalts, pitches, oils, and minerals for specific applications.
BIWAX is available in a wide range of melting points and hard-

Cotton Interweave
Coils for High Temperature

Application

nesses. Special potting compounds are heat conducting and crack
resistant at extremely low temperatures.
We will furnish-on request-samples, specific data, and recommendations. Let us give you complete details-write!

Also, Transformers
Made to Order

A

7JDANO

condensers

transformers

coils

Form Wound

BIWAX CORPORATION

Electric Co.

3445

MAIN ST., WINSTED, CONN.

SKOKIE, ILLINOIS

HOWARD STREET

Flexible
Couplings

WELDMATIC STORED -ENERGY
WELDER USES SIMPLE, RELIABLE CIRCUIT
w1
r

E

"NEAT' CONTROL

rehi
115 RAG

Servo

5060

Cycle

INPUT

Coupling
Here's

precision coupling fur servo mechanisms, computers, etc. Design permits relatively high torque operation with small angular or linear misalignments and does not introduce velocity variations between driving and
driven shafts. Meets JAN specs. Sizes for
itr," through t/Z" shafts.
zero backlash
gnu inertia
high flexibility
rri:c.itility
a

i

O

TRANS
TRANS

CAPeITDRS

FORMER

-

l

SUPPLY

,wElaEaw
ELECTRODES

t\

\

-

AMPS MAX.

15.450

ELECTRODE

PRESSURE
CONTROL

300.9000

AMPS

VIM
I

0.T4U WATTSEC

AMP NORMAL

WEED ENTRAP

(STANDBY)

k0.1.1
s,
LINE

PULSE

STODGE

POWER

t-

7 fb

DEVICE

(RECHARGING)

r

[NM

SWITCHING

v

SEC.+l

I

I-0- 0.3.1.2

DISC

MILLISEC.

CHARGING

OUTPUT CURRENT

CURRENT

CAPACITOR

VOLTAGE

1.

Tinymite
Shaft Coupling
Ultra -short current pulse permits welding
Copper, Silver, Magnetic Alloys and most

A low cost coupling with
actual size
thousands of uses for manal controls, tuners, etc.
Fast delivery.
Ultra compact (t/" dia. x
Send for full cat- 11/16"long). No backlash.
alog information.

Insulated. For

1/4"

othelets.

Welds wires, tabs, J,u2s, posts and other part'
n y.
Elimin
solder, flux, brazing. rivets, etc.

shafts.

Write for descriptive brochure.

)nG
98 Kirkland St.
Cambridge 38, Mass.
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UNITEK CORPORATION

WELCIPMATIC

274 North Halstead Avenue
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hallicra{{ers

ON THE LATEST BALLOT:

119

41

4
73

Geophysical laboratories

Automotive field
experimentation groups

Chemical research
installations

ing Glass.

Colleges and universities
(various departments
cooperating with industry)

Meteorological groups

Use Hallicrafters communications
equipment in testing, research and in
the field. Are you familiar with the
complete line of Hallicrafters communications equipment for use in

industry?

Previously, Norman spent a total
of 17 years with Aerovox Corp.
He was at one time chief engineer
and factory manager of Aerovox
Canada, and was later chief engineer of the mica division of the
firm's main plant at New Bedford,
Mass. During World War II, he
spent five years with the Canadian
Air Force and was deputy director
of airborne radar development.

AIEE Broadcasting

Committee Named
J. B.

kalikraff ers
4401 West 5th Avenue
Chicago 24, Illinois
Ft/

yHa

se send

eac afters iihie'nforMation

on

EPPERSON of Scripps -Howard
Radio in Cleveland, Ohio, has been
appointed chairman of the television and aural broadcasting committee of the AIEE. He succeeds
C. E. Dean of Hazeltine Laboratories. C. M. Braum of the Joint
Committee on Educational Television is the new vice-chairman
and R. K. Hellmann of Hazeltine
Laboratories is secretary.

Technicraft Labs
Appoints Eddy

Title.
a

dctress

All -Weather
Protection
for

Electronic
Components

George Norman Joins
Sprague Electric
H. L. NORMAN has joined
Sprague Electric as coordinator of
the company's activities in the field
of electronic computer components.
He was general sales manager of
the new products division of Corn-

Electronic research

72

reads "In consideration of his invention of the Zirconium Concentrated -Arc Lamp, a device capable
of producing a high intensity,
sharply defined, extremely small
beam of light and with modulation
characteristics heretofore unobtainable in practical devices."
Buckingham
joined
Western
Union in 1925. In 1927 he was
transferred to the Electronics Research Division Laboratory at
Water Mill, Long Island, where
he has been active in applying electronic techniques and equipment to
land line and cable devices. He has
to his credit 19 United States patents in addition to the patents on
concentrated -arc lamps.

GEORGE

Nuclear laboratories

208 laboratories
382

(continued)

formerly assist'ant superintendent of the Water FRANCIS T. EDDY,

WITHOUT
METAL CASES
ACME 2002 POTTING COMPOUND is unaffected by climatic changes and assures 100%
protection against extremes of
temperature ranging from

-100°

F.

to

-H85°

Developed to withstand elevated
and subzero conditions, ACME
2002 forms a hard, moisture proof seal that will not crack or
become brittle when subjected
even to sudden changes in temperature. Exterior casings ore
not necessary.

ACME 2002 cures completely in
contact with lead wire, bare copper, and other materials used in
coil winding. It is fu n g u s resista nt.

ACME WIRE CO.
NEW HAVEN, CONN.
MAGNET WIRE
COILS
VARNISHED INSULATIONS
INSULATING VARNISHES
Want more information?
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TRANSFORMERS
Fill Your Need to

For

o

INDUSTRIAL
and
ELECTRONIC
EQUIPMENT

SAMPLE
SHCRT
and
LONG RUNS

Let us
quote on your
Specifications,
no obligation

Delis ery
or

SIMPLIFY WIRING
NO SPLICING
NO LEAKS OR SHORTS
Molded Barrier -type Terminal Blocks in approved materials and several styles,
ranging in size from miniature to jumbo (90 amps.).
With or without plain or
printed Marker Strips in
fibre or bakelite.
Catalog on Request
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MILITARY SPECIFICATIONS
(MIL -T-27 and AN -E-19)

-

..._.

_._

LKA ELECTRIC MFG. CO.,
Manufacturers of Electrical Wiring Devices

EPCO Products Inc.

MOUNT VERNON N. Y.

2500 Atlantic Ave.
Brooklyn 7, New York

for the ELECTRO1IC'

NOW!

INDUSTRIES

that
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For knots
tie easier,

faster, tighter-and

DO NOT SLIP!
ru3

FUNGUS -PROOF

Pg

MOLYBDENUM
TUNGSTEN
TANTALUM
FORMED PIECES

NYLON
Lacing Cords and Flat Braided Tapes
Revolutionary synthetic resin coating prevents knots from
slipping. Lacing actually tightens itself after knot is made.
Greater strength means minimum breakage-minimum rejects.
Special coating retains desirable malleability of wax and
yet has a melting point of over 190°F Non-toxic to humans
Complies with ALL requirements of Gov. Spec. Jan -T-713
and Jan -T-152
Also available with wax finish

Your Special
Metals Rolled
to Thin Sizes &
Close Tolerances
YOUR INQUIRIES WILL

RECEIVE PROMPT ATTENTION

H. CROSS CO.
15 BEEKMAN ST., N. Y. 38, N. Y.

WOrth 2-2044 and COrtlandt 7-0470
ELECTRONICS-October, 1954

FREE SAMPLES!
The Heminway & Bartlett Mtg. Co., ELECTRONICS DIV , 500 5th Ave., New York 36.
Sales Offices: Chicago, Philadelphia, Boston, St. Louis, Cincinnati, Dallas,
San Francisco, Los Angeles, Charlotte, N. C., Gloversville, N.Y., Lynchburg, Va
Foreign Agent: Turner, Halsey Co. Inc., 40 Worth St., N.Y.
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PLANTS AND PEOPLE

6 PULSE

GENERATOR
the

POLYPULSER

a laboratory quality instrument comprised of six separate
pulse generators which are
accurately triggered by an
internal reference generator.
Each pulse may be indepen-

is

dently varied in amplitude,
time, and width without

interaction.
Reliable

Accurate

Stable

Four of the pulses are variable in time by calibrated front panel
controls with provision for PTM and PCM by external signals.
V Easily synchronized by external sine wave or pulse generator.

Two sync pulses are provided for triggering associated equipment.
Output + 10 v. Variable
Impedance 50 Ohms
$1167 Complete

Pulse Jitters <.005 1{ sec.
Pulse Rise Time <.02 1 sec.
Pulse Width 0.1 to -1 H sec.
P.

Phoenix, Arizona

O. Box 1974

Company

Development

COMPLETE JEWEL ASSEMBLI
WILL SPEED YOUR PRODUCTION
You'll be time and money ahead if
you specify Bird complete jewel assemblies
for your product. Rejects are eliminated,
jewel breakage is minimized, and Bird
jewel assemblies will keep your production
running smoothly.

Bird Jewel Assemblies are furnished
in the right mounting, rigidly inspected
according to your specifications, ready for
your assembly operations. Make a test
find out how Bird Jewel Assemblies can
help your production. Send us a print of
your specifications, and we'll provide
samples for your own testing.

-
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Precision glass grinding

Ferrite precision products

Sapphire stylii

Spruce Street, Waltham 54, Mass.
Want more information?

Use

of Burbank,
California, computing equipment
and service firm, will start construction on a 50,000 sq ft, $430,000 plant in San Fernando Valley,
Calif. The plant, expected to be
complete by the year's end, will employ 500 workers for manufacture
of Telecomputing's Point 'o Sale
Recorder, an automatic sales recording device that sorts sales information for inventory control.

Sessions Clock Forms
Industrial Division
AN INDUSTRIAL products division of

The Sessions Clock Company has
been established. It consolidates all
former sales activities for clock
radio timers, clock movements and
industrial timing motors. Establishment of the division is designed
to increase selling and service efficiency to industrial customers. As
a result of this move, there are now
two main product divisions at Sessions of equal importance-the
clock division and the industrial
products division.
Vernon A. Lee has been named
manager of the division.

formally opened
its new electronics building at the
Scintilla division in Sidney, N. Y.
Production operations in the new
30,000 sq ft building will be devoted
to the manufacture of coils, capacitors, filters, spark gaps and jet
ignition units.
BENDIX AVIATION

Over 40 years of serving industry with Quality jewel bearings

1

Telecomputing Plans
New California Plant

Scintilla Celebrates
Plant Expansion

Our engineering staff
is at your service for
all small bearing problems.

Sapphire and glass jewels

bury Mfg. Co. of Chase Brass and
Copper, has been named assistant
manager of Technicraft Laboratories, reporting directly to Alfred
M. Winchell, president and general
manager.
Eddy will be in charge of sales
and manufacturing operations including production, purchasing and
factory engineering.

TELECOMPUTING CORP.,

V

V

(continued)

post card on last page.
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TEST
ENGINEERING OPPORTUNITIES IN

california

Magnavox Research Laboratories

CHAMBERS

AP-

applied physics
For basic research on
materials and techniques
(doctorate desired)

FOR SENIOR

AND

PROJECT ENGINEERS IN

Digital computers
Control systems
Business systems
Logical design
Circuit development

electronic circuit design and
servo systems engineering
For military and commercial
application

Component development

application engineering
For commercial and
industrial data processing

Analog-digital conversion
Instrumentation

HIGH & LOW TEMPERATURES

CONTROLLED HUMIDITY

-150°F. to +200°F.
Interviews far applicants
located outside of the
Southern California area
may be programmed.
Send resume of education,
experience, and
professional background to

FEATHERWEIGHT CLASS

tl:.e

MAGNAVOX
pan
cone

i?

RESEARCH LABORATORIES
2255 South Carmelina Avenue

1

cu.

ft. to 75

cu.

ft.

cabinets

Walk-in Rooms

Los Angeles 64, California

H

20% to 95% R.H.

Temperature Baths

(200°C) TRANSFORMERS
Atlantic Transformer Corporation is

now producing units designed with thin
gauge C -loops, Asbestos Insulation, Teflon

Wire and Silicone Varnish. These transformers are conservatively rated for 5000 hours life.
The transformer illustrated here weighs
14 ounces, and is rated at 220 watts, 400
cps, 100°C heat rise.
On special order, these transformers
can be supplied in sizes ranging from
watt to 750 watts.
Let us know your requirements.

Electronic or pneumatic
recording or indicating
control systems
CUSTOM CHAMBERS

built to specifications.
Equipment available to meet
Government specifications for
environmental testing

ATLANTIC TRANSFORMER CORP.
30 Hynes Ave., Groton, Conn.

Hilltop 5-0353

Stycast" 2850 GT
Casting Resin for Electronic Embedments
WIDE TEMPERATURE RANGE

-100°F
(

to

400.F

for Short Poriods to

90°F)

COEFFICIENT of THERMAL EXPANSION
Appro<imately the same as Aluminum and Brass
GOOD ADHESION to Most
LOW SHRINKAGE

Write for More
Information on
Other Stycasf
Plastics for Electronics

Years of Satisfactory Service

Materials

CABINET

CAN BE CURED AT ROOM TEMPERATURE

Emerson & Cuming, Inc.

-
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51 Washington Avenue

PLASTICS for ELECTRONICS

Carlstadt, New Jersey

869E Washington Street, Canton, Mass.
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NEW BOOKS
Introduction to Microwaves and Their Scientific
Applications
BY H. H. KLINGER, S. HIRZEL, Stuttgart, Germany, 1953, 118 pages, 9.60

German marks.
ACCORDING to the preface, this little
book was written for students and

KOOL KLAMPS are made of a
specially developed, heat treatable
alloy 991/2% pure silver. Under certain conditions, KOOL KLAMPS
reduce subminiature tube temperatures as much as 40° C.

In addition, KOOL KLAMPS hold
tubes firm and secure, regardless of
how they are shaken or vibrated.

Where heat conditions are less
critical, beryllium copper KOOL
KLAMPS are available.
The BIRTCHER CORPORATION
Los

4371 Valley Blvd.
Angeles 32, Califcrnia
Dept. E-10-4

Please send Bulletin which
describes and illustrates
Kool Klamps in detaiL

Company
Attention of
City
Want more information?
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State
Use post card on

last page.

physicists familiar with electronic
fundamentals but not so well versed
in the technique of high frequencies. The main subject of the book
is the use of microwaves as a tool in
physics, chemistry, astronomy and
biology; a highly condensed but
thoroughly readable review of principles and practices employed in
microwave work (wave guides, cavity resonators, generators, detectors, methods of measurement) occupies the initial forty pages.
In the main part-the applications of microwaves in science-a
remarkable amount of useful information can be found. In microwave spectroscopy, for instance,
rotational spectra are discussed in
great detail; inversion spectra,
Stark and Zeman effects, etc. are
explained and many examples are
described. Other chapters discuss
magnetic -resonance effects, dispersion and relaxation phenomena
in polar liquids and high -frequency
metallic conduction at low temperatures. There is also much interesting material in the chapter on
biological effects of microwaves.
A few pages on radio astronomy
and astrophysics, severely limited
by lack of space, report measurements of solar and lunar radiation.
A chapter on typical microwave
experiments may appear, at first
glance, to be merely a collection of
well-known laboratory devices, but
even here many readers will learn
things they had overlooked, as for
instance the distinction between
two radically different types of
metal array lenses. A final chapter
on particle accelerators using
microwaves is too short even for
such a highly condensed book.
The bibliography, which lists 85
titles, gives an incomplete but truly
international collection of references up to about 1952.
One might expect that such a
wealth of material would make a

SHAV-PAK
Specially Designed for
Operating Standard A.C.
Electric Shavers in

Automobiles, Buses,
Trucks, Boats, and
Planes.

`

PLUGS INTO

\

y

..

CIGARETTE LIGHTER

2 95

RECEPTACLE

ON DASH
LIST PRICE
A.C.

INPUT
TYPE

D.C.

OUTPUT

VOLTS

60 CYCLES

RSPB

6

115

12-SPB

12

115

OUTPUT
WATTAGE

rolls

LIST
PRICE

15

12.95

15

12.95

D,, ptE geesS
14,00.10oa`
..,rr

Yf

INVERTERS
for changing your

storage battery
current to A. C.

'WoCLQCleOGd
ELECTRICITY

Plugs into
Cigarette Lighter
Receptacle on Dash

,

74ppy:"in your own car!

LIST PRICE

..

ATR INVERTERS
.
especially designed for operating
standard 110 volt A. C... .
TAPE RECORDER
WIRE RECORDERS

DICTATING MACHINES
ELECTRIC RAZORS

See goua je1Cex
óen

e

ex Waite

daetauj tadity

«frfete iirAveatiees

AMERICAN TELEVISION 8 RADIO CO.
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Si../93/

SAINT PAUL I, MINNESOTA-U.
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McGRAW-HILL
TECHNICAL WRITING

WORLD'S LEADING PRODUCER

SERVICE

OF ELECTRONIC ACCOUNTING

AND COMPUTING MACHINES

TWS offers you a single
INTEGRATED publishing

Has

service prepared to undertake a project from research
and planning through finished manuscript and art,

typesetting,

positions open for

ENGINEERS

mechanical

preparation, printing and
binding. Whatever the situation, whatever the type of
literature you need, our editorial and art consultants can
help you, bringing to your
most specialized job the
craft and skill of publishing

Challenging career opportunities await you in the
company acknowledged to be the leader in its field.
Many positions are open now in an outstanding engineering organization engaged in electronic computer
development. Men with BSEE degrees and some experience in design are required.
Excellent salaries, many educational opportunities,
and generous employee benefits. Moving expenses
paid to Poughkeepsie, N. Y.
Your inquiry will be treated confidentially. Send
resume of education and experience to:
W. M. Hoyt, Dept. 686 (4)
INTERNATIONAL BUSINESS MACHINES
590 Madison Ave., N. Y. 22, N. Y.

experts.

WRITING EDITING
ILLUSTRATING
PRINTING
TO YOUR OWN OR

GOVERNMENT SPECIFICATIONS

Whether you need an instruction book or service
manual, to accompany your
equipment, written to government' specifications . . .
or product catalogues
or training booklets
or
annual reports
or company histories
our writing staff can do the job for
you, our artists can create
and execute the illustra-

...

...

A COMPLETE
No. t

No. 2

No. 3

LINE OF INSULATED
No. 6

No. 5

No. 7

...

No.

12

e e

...

3016x%" 3/16x5/8" 3/16.3/4"

tions. And McGraw-Hill
printing, binding, and paper
resources are among
best in the country.

STAPLES

No. 10

'/0x5/e

1/4o3/4'

/.

3/3 x

%4 x Y8,"

'/e

The Insulated Staple is the most satisfactory cleat or carrier
for lcw voltage wiring that has ever been devised.

the

Emerson Apparatus Co.

SAVE MONEY AND TIME

ON

187 TRE
MELROSE,SMASS.

LET OUR STAFF BE
YOUR STAFF FOR

TECHNICAL and BUSINESS
PUBLICATIONS

LAB DOLLY

ASK
OUR REPRESENTATIVE
TO CALL

Write

I

L

330 W. 42nd St., N. Y. 36, N. Y.
LOngacre 4-3000

ELECTRONICS
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MODEL

A

8

4950

Phone

Technical Writing Service
McGraw-Hill Book Co., Inc.

with

power outlets (1500 watts, 110 VAC)
and a 10 foot heavy duty extension card.
Recommended
Bearing Swivel
Ball
b y
Laboratories wherever
Rubber tired Casters.
used.
Constructed of AluFeatures 2
minum.
for EquipShelves
ment and a pan for
Price
test leads, notebooks,
etc.
FOB Louisville, Ky.
.

I
I

311/2" high, 183/4"
wide, 27" long.

TECHNICAL SERVICE CORP.

J

1404 W. Market St.
Want more information?

Use post card on
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... a complete line

TYPE 30

ULTRA -LOW -TORQUE
EXTREME PRECISION
TYPE 20

POTENTIOMETERS

o

by

tr

TYPE
TYPE II
TYPE 9

ELECTRO -MEC

N
o>
o+

hundred -twenty-page book rather
rough reading; surprisingly, this
is not at all true. Readers with a
fair knowledge of German will find
this a pleasant and sensible introduction to some highly interesting
fields of research in physics. One
is inclined to reverse the author's
recommendation and suggest this
little book to the attention of students and engineers who know a lot
about microwaves but would like
to learn more about physics.ROBERT ADLER, Research Department, Zenith Radio Corporation

p-

Electronics

co

Proven by designers and manufacturers of high performance computers.

Available

many

in

for all

sizes

applications of

ultra -low -torque

potentiometers.

Ganged assemblies available in all sizes.
specifications and information on all types contact
engineering department (STillwell 6-3402).

ELECTRO -MEC

our

Long Island City 1, N. Y.

Sales representatives needed for several territories.

University
of Wisconsin, Prentice -Hall, Inc., New
York, N. Y., 485 pages, 1954, $10.65.
Fouit new books on electronics to
serve the oncoming generation of
engineers, each with somewhat dif-

"

ferent viewpoints, each useful as
texts, each pointing up the vast expanse that continues in this amazing field.

Switchcraft introduced the "Littel-Jax" in
1946. From a modest beginning, production
has multiplied thousands of times.
This large demand has been the result of
unique design, precision manufacturing, low
unit cost and the availability of a large number of circuits-resulting in the use of "LittelJax" in innumerable applications.

Large daily output assures early delivery of
production quantities. Stocked by the leading Radio Parts Jobber in your area.
Full details will be found in catalog S-52
(fourth printing). Send for your copy.

1336

N. Halsted St.,

Chicago 22, III.

Toronto 2B, Canada. Phone Waverly

4761

AVAI.LABLE, AT ALL LEADING RADIO PARTS JOBBERS
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BY A. T. STARR, Pitman Publishing
Co., New York, N. Y., 1954, 395 pages,

BY VINCENT C. RIDEOUT,

Are In Use Today!

Canadian Representative: Atlas Radio Corp. Ltd., 560 King St. W.

CORCORAN AND HENRY

University of Maryland,
John Wiley & Sons, Inc., New York,
N. Y., 460 pages, 1954, $7.00.

Active Networks

swtç

"L/TTEL-Já.

F.

$7.50.

eadie4JV
MILLIONS of

BY GEORGE
W. PRICE,

Electronics

Laboratory, Inc.
21-09 43 Avenue

Sons, Inc., New York, N. Y., 545
pages, 1954, $7.50.

Electronics

Custom -engineered for your special needs. Never a compromise.

For detailed

BY THOMAS BENJAMIN BROWN, George
Washington University, John Wiley &

last page.
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Professor Brown's Book
35 years of teaching
courses in tubes and their applications the author of this text ought
to know what he wants, what he
has found to be the most satisfactory arrangement and the best
order in which to take up the many
and varied subjects, even if that
order is not too logical. Professor
Brown has not been completely
satisfied with what he has had to
use during this teaching period,
and his present text is the result of
searching but not finding his ideal.
This is really a combined text and
laboratory manual. The third paragraph in the book is a demonstration of diode current, not secured

After

October,

1954-
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speed

3t. rtewhi 01

production

Soldering Iron
450

VULCAN

1N atLs 3/B d 13 !I î e'te'
Plug type tip
Only 123/&overa

150

I

ll

iselt}d

tog

I

Designed
lines

tipi

STANDARD
VOLTAe tS

for

FAST

production

Rapid soldering speeds
Tips small enough (38" dia.) for

wort in confined quarters
Special double baffle arrange

-

men maintains comfortable handle -emperatures

Flared hardwood handles afford
fatigue -resistant grip, while protecting fingers from contact with
hot eortions of tool.

s p e e
New high
models also available
in 200 watts, with
either a/s' or

tips.

Ideal for radio, television and electronic assembly work. Designed
by the makers of the famous line of VULCAN soldering tools and
-Even-Dip" solder pots for printed circuits.

VULCAN ELECTRIC COMPANY
DANVERS 10, MASS.

for YOUR MICA REQUIREMENTS
NEW ENGLAND MICA COMPANY
Incorporated

30 WOERD AVE., WALTHAM, MASSACHUSETTS

MANUFACTURERS OF

ELECTRICAL

ALL TYPES

-

-

Send for Catalogue

FOR

ELECTRONIC AND SMALL ELECTRICAL

SMALLER CUP POINTS

Smooth, deep point penetration for greater holding power and resistance
to vibration; precision
formed threads and accurate thread lead for maximum locking action. Comparative tests by leading
laboratory prove Allen Set
Screws unmatched in performance. Write to Adver-

Bulletin C -33A.

CLASSES

FABRICATED FORMS & STAMPINGS TO
SPECIFIED DIMENSIONS & TOLERANCES

GEARS

FICALLYDESIGNED

tising Department for

MICA INSULATION
FORMS

WITH
SCI ENTI

MECHANICAL

When ordering through your local

industrial distributor, specify
Genuine Allenpoint Set Screws.

EQUIPMENT

MECHANICAL ASSEMBLIES

ivt1.1.EN

MANUFACTURING COMPANY

Hartford 2, Connecticut, U.S.A.

THE CUSTOM GEAR COMPANY
120 East Sample Street
ELECTRONICS

-
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-

South Bend 18, Indiana
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Seeeter94.9

HF

test

glee

by the old method of plotting,
laboriously, the current point by
point as a function of anode potential but by the modern method of
using an oscilloscope to see visually
the entire characteristic. Throughout the text will be found demonstrations and laboratory experiments. One of the features of the
opening chapter is a derivation of
Child's law.
Following chapters on conventional subjects, the final part of
the book deals with electronic instruments, oscilloscopes, voltmeters,
bridges etc., and finally several appendices giving tube data, advice
on planning and equipping a laboratory, derivation of the Schottky
effect and closing with crystal rectifiers and transistors.

1(odee67 TERMALINE
DIRECT-READING R -F WATTMETER
30 me to 500 me
(to 1000 me if specified)
50 ohms
Triple Range 0-25 watts

0-100
0-500

"
"

Type N Input Connector
PL -259 supplied)

(Adaptor for

Model 67 is a larger type
Wattmeter than the well-known AN -ME11"U (our Model 611) R -F Wattmeter.
Specifically designed for fixed station transmitters to 500 watts output, it may be used
nicely on low range for mobile gear. Provided with an aluminum cased, shock mounted meter, Model 67 is as simple co
use as a DC voltmeter. Now in general use
throughout the industry, TERMALINE Wattmeters may be depended upon for fast,
accurnre and repeatable power readings

NON -RADIATING
... Accuracy
RUGGED CONSTRUCTION

. Size -17"x9"x 6"
Wght.-30 pounds

I RD
B
ELECTRONIC CORP.

1800 EAST

38TH ST.,

Hollywood San Francisco
Albuquerque

(EARL LIPSCOMB

CLEVELAND 14, OHIO

ASSOCIATES
Dallas

Houston

7 SIZES

LO

ILSCO'S

1030 MCM

4,(1

The Corcoran -Price Book

NEELY
ENTERPRISES

TERMALINE Coaxial Line Instruments

he.te4yeddie/

- 5%

-

14

CAN NEUTRAL

CATALOG

60,

FUSE

100 & 200 AMPS.

CLIPS

Active Networks
MANY

MU

S

ZES

AND TYPES

3 SIZES

500 MCM

-

6

TERMINAL BLOCKS

WRITE TODAY for your personal
80- page colorfully illustrated copy.

MARIEMONT AVE.,
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This, too, is a first -course book,
somewhat more mathematical than
Professor Brown's text, expending
more space on the fundamentals of
field concepts, mobile charge behavior, thermionic emission, diode
behavior and is perhaps more
orthodox in its arrangement.
Progress is steady from diodes
to more complex tube structures
and behavior, to linear and nonlinear amplifiers, feedback circuits,
gas-filled tubes and applications,
with some 65 pages on germanium
diodes and transistors. The final
chapter deals with oscillators.
Many problems and many examples of circuits with realistic
constants aid in giving the student
a feel for practical electronics.

CINCINNATI 27, OHIO

Use post card on

last page.
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For the reader who has studied
the physics of vacuum tubes and
related devices (or who is not
especially interested in this aspect
of electronics) this book of Professor Rideout covers the fundamentals of all networks capable of
amplification, that is, tube circuits,
transistors, magnetic amplifiers,
and, to a much lesser extent, servos.
After a first chapter on f undamental concepts-networks, lines,
communication systems-the book
really begins with amplifiers of the
several types. It is interesting that
magnetic amplifiers and transistors
are introduced with no fanfare
October, 1954- ELECTRONICS

THINKING

Hermetically Sealed

OF

EXPANDING YOUR PLANT?

MAKE CONTACT WITH THE

DAYTONA BEACH
FLORIDA AREA!

OILS
ALL TYPES AND SIZES

STANDARD STOCK ITEMS
CUSTOM CONSTRUCTIONS
Here are a
few of the outstanding

advantages this area offers:
Abundant labor supply
-err Proximity to
domestic and international markets
Fast dependable transportation
Moderate year-round climate
Ample power and water
Choice industrial sites
Buildings available through: community industrial corporation
Write for free 42 page industrial brochure

*
*
**
*
*

i'

Cutaway view
shows

construction
of the new

Hermetically Sealed coils,
Metal case
affords
maximum

protection.

Fugle-Miller hermetically -sealed coils
provide positive protection against moisture
and humidity. They are sealed with a true
glass -to -metal technique that withstands
extreme thermal and mechanical shock
and vibration. Metal case provides maximum protection, is stamped and color
coded as required. Units of this type
meet the most rigid specifications.

r

FUGLE-MILLER

ADDRESS INQUIRIES
TO DEPArTMENT P-1

INDUSTRIAL DEPARTMENT

LABORATORIES

Room 1, Chamber of Commerce
Daytona Beach, Fla.

MAIN

METUCHEN, NEW
Telephone: Metucher 62245

STREET,

JERSEY

the only practical gold plating

process for electronic use!

Bright Gold Process
Get This Informative
Free Booklet on New
Uses for Straits Tin
New, 20 -page booklet tells important story of Straits Tin and its
many new uses today. Fully illustrated. Includes sections on new
tin alloys, new tin solders, new tin
chemicals. Covers tin resources
and
supply, Malayan mining.

-

Booklet is factual, informative
could well prove profitable io you.
Mail coupon below today.

THE MALAYAN TIN BUREAU
Dept., N, 1028 Connecticut Ave.

Washington 6, D. C.
Please send me a copy of your free
booklet on new uses for Straits

Tin.

.

.

SEL-REX gold produces mirror-like deposits regardless of thickness
.
.
.
without scratch brushing or buffing. Its exceptional hardness
affords far greater corrosion proresists abrasion, wear and galling
minimum specified thickness,
secure
to
is
required
tection. Less gold
yet has unusually good "throwing power" to plate interior surfaces
and deep recesses without the need for auxiliary anodes.

...

No special equipment is required for plating
with SEL-REX BRIGHT GOLD for either barrel
The SEL-REX
or still plating operations.
BRIGHT GOLD BATH operates at room temperature and is simple to maintain. Solution
Packaged in 1, 5 and 10 -ounce
is stable.

bottles.
Send for Impartial comparative test chart
between conventional and SEL-REX BRIGHT

Name

Firm Name
Street
City

ELECTRONICS

all the advantages of gold plating for
.
precision components without the common faults of
ordinary gold. Here is the first real advance in industrial
gold plating. Components that require surface or sliding contacts can be gold plated to any desired thickness
without altering the finish or contour of the basic metal.
NOW

GOLD.
Zone

-

r

SEL-REX PRECIOUS METALS, INC.
Dept. E-10, 229 Main St., Belleville 9, N. J.
Send

FREE

literature

chart sp-cifications

on

and

comparative

SEL-REX

BRIGHT

GOLD PROCESS.

Name
Company
Address

City

Zone... State
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whatever. Then follow low-pass
amplifiers, transient response of
amplifiers, and after several chapters dealing with the several wellknown divisions of amplifiers, such
matters as oscillators, modulation
systems, wave-shaping circuits including trigger circuits and finally
a chapter on noise and information
theory.
In appendices will be found a
brief exposition of Fourier analysis,
Laplace transformation and charts
of characteristic tube and transistor
curves and data.
All of these books provide the
instructor with distinctly teachable
texts, with "Active Networks"
somewhat out of the conventional
pattern and with the other three
"Electronics" more conventional
but distinctly up to date.

Starr's Electronics
This is a typically British text
with emphasis on the analytical
treatment of circuits and tube functions rather than on engineering
applications. It should be very useful as an undergraduate text or for
an engineer who wishes terse mathematical discussions of basic material.
It has more on the fundamental
aspects of electronics-wave theory,
electron ballistics, semiconductors,
gaseous discharges, energy levelsthan the other texts noted herein
and the entire treatment is mathematical rather than descriptive. The
mathematics involves ordinary calculus, some usage of Heaviside
notation, Laplace transforms, Fourier analysis but with sufficient explanation so that the tyro can use
it. Appendices give mathematical
formulas, steady-state a -c theory,
Maxwell's equations and other useful material.
Chapter headings are Physical
Fundamentals, Valves, Rectification, Circuit Theory, Amplifiers,
Oscillators and Detectors, Electronic Applications (32 pages),
plus the seven appendices.
The American reader will run
across terms not employed here
such as trigatron, the nomotron
circuit, long-tailed pair, megslip,
velodyne and others but they are
quickly identified with their American equivalents.-K.H.
(Continued on
October, 1954
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Theory and Design of
Electron Beams
BY J. R. PIERCE. Second Edition,
D. Van Nostrand Company, Inc.,
Toronto, New York, London, 1954, 222
pages, $4.50.

book has, no doubt, become a standard reference for tube
engineers whose job it is to design
PIERCE'S

electron tubes employing high -current electron beams. It contains in
one volume all the necessary basic
theoretical material, obviating any
need to search the scattered literature. It is this convenience and the
knowledge that an authority has
collected the material which justify
the existence of this book. An engineer suddenly confronted with the
task of designing beam generating
and guiding structures will, therefore, find it very useful.
Electron Optics
Chapter I, "Properties of Electric and Magnetic Fields", deals
with the fields which are found in
such devices as cathode-ray tubes,
triodes and some microwave tubes
employing means of focusing electron streams. In other words, it
deals with the theory of quasi static fields.
Chapter II, "Forces and Equations of Motion", discusses the
Lorentz equation for non -relativistic motion and contains a paragraph on scaling.
In Chapter III, "Simple Motions", the general equations of motion are applied to the special cases
of motion in uniform electric
and/or magnetic fields and in the
electric field produced by hyperbolic
electrodes.
In Chapter IV, "Some General
Relations", a few more simple cases
of electron motion are discussed,
and some general laws such as the
conservation of angular momentum,
Busch's theorem and Liouville's
theorem are treated. The concept
of "index of refraction" for purely
electric fields is also introduced.
Chapter V, "Some Typical Special Problems", deals principally
with a discussion of analogue devices useful in the solution of problems of electron motion.
Chapter VI, "The Paraxial Ray
Equation", is a chapter on elementary electron optics or the motion
of electrons in rotationally symmetOctober, 1954
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rical and two-dimensional fields
where space -charge effects are
neglected.
Chapter VII, "Magnetic and
Electric Lenses : Analytical and
Numerical Solutions", contains
some more elementary electron
optics of several commonly used
electron lenses.
Guns and Focusing Systems
The material of Chapters I to
VII, constituting about one-half of
the book, is contained in most books
on electron optics. Chapters VIII
to XI are the important chapters
of the book, and a student of electrical engineering or an engineer
concerned with design of guns and
focusing systems should be able to
understand these chapters even in
the absence of Chapters I to VII.
Chapter VIII, "The Effect of
Thermal Velocities", deals with the
effects of the Maxwellian velocity
distribution in an electron stream
emitted from a cathode. This chapter is almost a reprint of Pierce's
original paper on this subject. The
material seems to have withstood

any attempts to derive the results
in a more straightforward manner.
Chapter IX, "Space Charge in
Electron Beams", discusses the
spreading of a drifting electron
beam due to space -charge-repulsion effects and means to prevent
such spreading by the use of a
uniform longitudinal magnetic
focusing field (Brillouin flow and
confined flow). Questions of stability of the flow and the effects of the
presense of ions are briefly discussed. The second edition of
Pierce's book contains a new paragraph on "Harris flow".
Chapter X, "Electron Guns", discusses the important theory of the
so-called Pierce gun and gives design information for such a gun.
New Material

The last chapter, "Periodic
Focusing Fields", the addition of
which was no doubt the chief reason
for printing the second edition, is
quite short. One cannot help feeling that a delay in publication
might have made it possible to enlarge this last chapter. It deals
with theory of beam focusing by
means of a series of electron lenses
arranged periodically along the
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electron beam. If these periodic
fields are generated by means of
permanent magnets, a sizable
weight reduction of the focusing
means and auxilliary equipment
seems possible. Important investigations in this connection are being
carried out but are still in the
early stages so that new information being gathered must be reserved for a third edition.
In summary, this reviewer would
like to state that Pierce accomplished his aim "to collect together
with reasonable orderliness the
minimum amount of theoretical
material necessary for a good understanding of electron flow and
electron focusing in devices other
than electron microscopes and
image tubes".
Unfortunately, the design engineer, equipped with the knowledge
contained in Pierce's book, soon
finds out that this knowledge is only
necessary but not sufficient. Such
an engineer will feel that the book
would have been more useful if it
had contained instead of Chapters
I to VII descriptive experimental
material with examples of actual
structures and discussions of factors causing discrepancies between
simple theory and experimental results. The author is well qualified
and could have done better than to
state "No attempt is made to deal
with problems of experimental
technique; concerning these I offer
nothing but sympathy".-R. G. E.
HuTTEIt, Sylvania Electric Products, Inc.
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When commercial airlines began flying at higher altitudes, the problem of waste liquids
became an acute one. Because food liquids and other watery wastes froze in the drains, they had to be stored in the
plane during flight. The result was loss of valuable room
and dead weight that cut the carrying capacity of the
payload.

Solution:

The Watlow Strip Unit illustrated here is now standard equipment on many commercial
airlines. Requiring little space of its own (only 1" wide x 4"
long, curved on a 3/4" dia., with rating of 24v, 15w) this
unit does the big job of keeping liquids from freezing and
the drains free -flowing.

Another case solved by Wotlow Electric Heat.
Since
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Ul

page treatment of elementary operations with vectors. The concepts
of gradient, divergence and curl,
however, are introduced later in
connection with discussion of electric potential, Gauss' law and
Ampere's law, respectively. Methods
for solving the necessary differential equations are described in some
detail as the equations are encountered.
Approach
In the main, the book furnishes
an approach to Maxwell's equations
through a study of electrostatic and
electromagnetic fields. Vector methods are employed throughout. The
book is long on providing practical
experience in working with field
problems.
A valuable contribution is the
graphical presentation of field configurations. These presentations are
obtained using both the fluid-mapping methods developed by A. D.
Moore of the University of Michigan
and a membrane -analog method developed by the author. This latter
method makes use of a taut rubber
sheet suitably deformed and illuminated. An appendix describing
both methods in some detail is provided for use by instructors who
desire to plan laboratory work to
accompany a course taught from

this text.
The text's approach to Maxwell's
equations is by way of studying
Coulomb's law, the concept of potential, the field of an electric current,
Gauss' law, the equations of Poisson
and Laplace, the magnetostatic
field and time -varying electric and
magnetic fields. Also included is
material on solution of field problems by the method of images and
on the properties of dielectrics and
insulation. The final chapter discusses the vector potential.
The text is adequately indexed
and particularly strong on problem
material both inserted in running
text to explain the concepts introduced and for assignment to the

The Case:

The

(continued)
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Coil Winding
BY WILLIAM QUERFURTH, Geo.

Stevens

Mfg., Co., Chicago, Ill., 128 pages,
1954, $6.50.
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basic components of a radio circuit
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Let us quote on your special requirements.

LINDE AIR PRODUCTS COMPANY
A Division of
Union Carbide and Carbon Corporation
30 E. 42nd Street MA New York 17, N.Y.
In

Write for literature

COMPANY

Canada:

Dominion Oxygen Company, Division
of Union Carbide Canada Limited, Toronto
The term "Linde" is a registered trade -mark of Union
Carbide and Carbon Corporation.

INCORPORATED

41-43 NORTH SAXON AVE.
BAY SHORE, LONG ISLAND,

N.Y.

A
YOUR
DEPENDABLE
,s

NEED

vnsrEsec

SOU RC E

Through the years Atlas Screw & Specialty Co. has proven
by PERFORMANCE, that they are a source of supply that
can fill ALL your fastening requirements. By means of modern
manufacturing facilities and diversified equipment ATLAS can
produce your minutest as well as your largest component

A copy cif this quick -reading, 8 -page booklet is yours
for the asking. It contains
many facts on the benefits
derived from your business
paper and tips on how to

read more profitably. Write
for the "WHY and HOW

..........
booklet."

McGraw-Hill Publishing Company, Room 2710, 330 West
42nd St., New York 36, N. Y.
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requirement.
In addition Atlas has a complete engineering staff at your
call to aid and advise you in your individual fastening problems.
Permit us to quote on
your next order and be convinced

by

our service and

quality.
P.S.

Rapid

delivery as-

sured.

BOLTS
NUTS
SCREWS

WASHERS
Want more information?
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(continued)

and many people have to wind them.
This volume is aimed at such persons and as such is an eminently
practical book. It covers the four
basic types-single-layer solenoid,
the multilayer coil, the universal
winding and progressive universal
structure. It describes the machines
and the parts employed in mass
production of r -f and i -f coils.
Alignment charts, tables, winding
formulas, gear tables and other
techniques are given to help the coil

winder.-K.rr.

2% overall accuracy!
For speedy and

accurate VSWR measurements in laboratory
or production use, the CTI Model 1108 Measuring System
reads directly, is continuously tunable from 8,500 to 9,600 mc.

SPECIFICATIONS
Two VSWR Ranges:

1.02 to 1.2; 1.2 to 2.5

Attenuation Scale:

0

to co; 1.5 db midscale

Waveguide Fitting

UG-39/U

Directional Couplers, directivity.

over 40 db

COLOR TELEVISION INCORPORATED
SAN CARLOS 1, CALIFORNIA

CUSTOM

BUILT

TRANSFORMERS
Here is an example of the type of
equipment we can build to specifications for research, laboratory or
experimental work. This Acme Electric
custom built transformer has a primary that can be varied from 12
volts thru 115 volts, with a frequency
range from 7 cycles thru 60 cycles.
Nominal output voltage, 33,000 volts.
This unit was built for use in connection with high voltage electrostatic
separation and collection of various
types of atmospheric particles.
Designing a Dry Type transformer in

ACME

pages, $7.00.

primarly intended for
maintenance personnel engaged in
work with industrial motor-control
systems. Main emphasis is placed
on electrical control systems ; electronics comes into the picture only
in the form of conventional magnetic amplifier controls.
The book gives a good technical
description of the factors involved
in motor controlling and describes
the electrical engineer's way of
achieving control by the means at
his disposal. It should be of value
to electronics engineers in showing
him the limitations of nonelectronic
systems and in teaching him basic
concepts for applying electronic
controls.-J.D.F.
THIS book is

John Wiley and
Sons, Inc., (Methuen's Monographs on
Physical Subjects), New York, 4th
edition, 1954, 118 pages, $2.00.
THIS is a new edition of a book first
published in 1940, when Professor
BY W. B. MANN.

this voltage class that provides safe
and efficient performance, is another
notable example of Acme Electric

transformer engineering.

CORPORATION

ELECTRIC

Engineering Laboratories: 1375 W. Jefferson Blvd.
In Canada: ACME ELECTRIC CORP. LTD.
50 Northline Rd.
West Coast

Los

Angeles, Calif.

Toronto, Ontario

AME
Want more information?

BY HENRY D. JAMES AND LEWIS E.
MARKLE.
Second Edition, McGrawHill Book Co., Inc., N. Y., 1953, 426

The Cyclotron

3110 WATER ST., CUBA, NEW YORK
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Controllers for Electric
Motors
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Ernest O. Lawrence wrote (in the
Preface), "Let us cherish the hope
that the day is not far distant when
such a great cyclotron will be built !"
The dream which was the object
of this sentiment was a cyclotron
capable of accelerating helium ions
to 100 or possibly 200 million volts.
That dream has been eminently fulfilled, notably at Professor Lawrence's own laboratory in Berkeley,
California, where a 184 -in. synchrocyclotron has accelerated alpha particles to 400 Mev.
The author, formerly associated
October, 1954

-

ELECTRONICS

flew //
Miniature Size

POUT®
Coil Tube Fastener
for .218" O.D. Coil Forms

The new .218" O.D. PALNUT Coil Tube
Fastener has supporting legs and arms
specifically designed to occupy minimum
space, permitting designers to use them
on Miniature Coils and in areas where
space is restricted.

-added

to present sizes

.375" O.D.

.283" O.D.

All provide
PALNUT

3 -WAY

ACTION!

Tube Fasteners provide a quick, secure, efficient way to mount coils in a chassis or terminal board, at substantial
savings over other methods, because

with Imperial College at the University of London, is at present a
member of the staff of the U.S.
National Bureau of Standards. In
publishing a 4th edition of this now
classic monograph, Methuen is filling a real gap in the literature of
high-energy machines. There is, in
fact, no other book -length treatment of this subject in English.
Dr. Mann's text is not highly
mathematical, and can be easily
followed by anyone who has ever
sat in on an undergraduate course
in atomic physics. If the discussion
of cyclotron applications is neglected, college freshman mathematics becomes sufficient for an understanding of this largely qualitative
text, which was actually aimed at
readers working outside the realm
of high-energy physics.
The fact that the book was
originally written during a period
when the designers of high-energy
machines first began making great
strides adds another facet to the
interest with which this volume
should be received-as an important
contribution to the history of
modern physics.
That is not to say that the book
is of historical interest only: an
epilogue, added in 1953, manages
to bring the reader up to date.
Moreover, as an exposition of the
basic principles underlying the design and operation of cyclotrons,
the book is not likely to be soon

obsolete.- CHARLES
Stanford

University,

SÜSSKIND,

Stanford,

Calif.

PALNUTCoil

1.

Thread design holds iron core
in adjustment.

2.

Gripping points

hold

tube

firmly.
3.

arms
Resilient supporting
quickly snaplock the entire
assembly into position.

Send for free samples and detailed
literature on complete line of
PALNUT Coil Tube Fasteners for
threaded studs and cores.

THE

PALNUT

77 Cordier St.,

Want more information?

COMPANY
Irvington 11, N. J.
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NEW BOOKS

in Assembly !

Use

PALNUT
Lock Nuts and Fasteners
to save

PALNUT
Shield Can Fasteners

Speediest, most efficient
mounting, at lowest cost.
One push from topside
instantly snaplocks entire assembly. Live
spring action holds
will not pull
tightly
out. Works on all chassis thicknesses No. 591
for larger cans, No. 702
for miniature cans.

-

Regular Type PALNUTS

Extremely low - cost,
spring steel lock nut assembles quickly and
holds tight on record
changers, test instruments, antennae, controls, variable condensers. Many sizes.

Washer Type PALNUTS
A lock nut and flat
washer in one piece.
Saves cost, parts and
handling . Resilient
TypeD..
spring locking action
holds tight. Type "D" is
used on power transformers and mounting
speakers. Type "E" is
widely used to mount
controls.
Type"E"
Wing Type PALNUTS
Spring locking action
holds tight when finger
tightened. Used on focus
coils and antennae.

Electron Optics
the review of O.
Klemperer's book, published in
September 1953 ELECTRONICS, contained the statement that the book
had no index. The reasons for this
error are as follows: the publishers
sent ELECTRONICS a proof copy of
the book; this was duly furnished
to E. G. Ramberg, the reviewer,
who noted that there was no index
and properly commented on this
fact. The book as published, however, does contain an index and this
fact was not checked by the editors
before Mr. Ramberg's review was
published. This mis -statement is
regretted.
THROUGH ERROR,

THE EDITORS

cost-time-space

Tension Type PALNUTS
Apsomeake

Inexpensive, time -saving
lock nuts for trimmer
condensers. Points at
base of nut prevent

loosening-spring

lock..

ing grip on threads holds adjusting screw
in position. Further adjustments require
only a screw driver.
PALNUT Lock Nuts and Fasteners are
available in all sizes for TV and radio assembly. State type and size for free samples
and details.
THE

PALNUT

77 Cordier St.,

COMPANY
Irvington 11, N. J.
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Stop your vinyl

spaghetti marking
problems COLD!

with New heatless
o

o

marking machine

Markings Can't Rub Off!

The

new KODIFIER heatless marking

produces absolutely permanent
code markings on vinyl sleeving.

Nothing removes them: rough

use,

solvents or abrasion.

Ribbon Delivers Cold Printing!
Specially -formulated INDELIDENTIprocess ribbon penetrates
and permanently adheres to and
unites with vinyl plastic materials:

poly -vinyl -chloride and polyethylene.

Quick -Change Rotary Type!

...

With one spin of type wheel
you change your code. Thus,

KODIFIER is ideal for short runs
where codes must be changed
frequently
and serves equally
well in production work where
code remains constant.

...

Write Dep't M IO today for sample
processed markings and colorful
brochure.
WE ALSO MAINTAIN A COMPLETE MARKING SERVICE FOR
YOUR RUSH NEEDS.

MANUFACTURING CO., INC.

147-39 18th Ave.
WHITESTONE, N. Y.
IN dependence
Want more information?

3-4439
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Ionic or Iontic?
DEAR SIRS:

IN MOST cases, non-Greek scien-

CONRAD
ENVIRONMENTAL
'TEST CHAMBERS

tists have adopted Greek words to
express scientific conceptions with
such success that they have drawn
the admiration of the Greek scien-

*** Full range of sizes, temperature and instrumentation.
*** Remote and portable liquid

tists themselves...

hr. at

.

However, the basic term ion is the
neuter of the present participle
of the Greek verb ienai, to go. This
term ion is quite correct as regards
English pronunciation, spelling and
meaning. But its derivatives and
compounds, as they are used by
non-Greek authors are not only
incorrect but they are also con-

fusing. . . .
Introducers of the derivatives or
compounds have added to the
original word ion the respective
suffix, or additional word, to form
new words having new meanings;
the terms ionic, ionization, to ionand ionosphere have been
formed.
But the correct spelling of the
first of them ought to be iontic to
retain its proper meaning and not
ionic because the adpective ionic
comes from the Greek adjective
ionikos having the meaning : "Of
or pertaining to Ionia or the
Ionians", an ancient Greek land
and race, respectively... .
Ionic is also a synonym of ionian
which, in addition to having the
above meaning, refers to the Ionian
Islands of to-day . . . no relation
whatever to the electrically charged
atoms, molecules or radicals. . . .
When we wish to produce a composite word relating to ion we have
to use the root of the word, which
is iont- (or ionto- for euphony)
adding to it the suffix or the second
constituent word . . . it has been
done for iontophoresis. Can it not
be done for a few more terms?
There is also the new radioactive
isotope ionium, which should be
spelled and pronounced : iontium,
unless the introducer had in mind
to honor the memory of the mythological Io, the ancient Greek
priestess whose name is borne by
the Ionian Sea.
So it follows that we should use
the correct spelling and pronuncia-

chilling units to 900,000 Btu per

-100°

F.

*** Self

contained fully portable temperature test chambers.
FULL
TO

SELECTIVITY OF
MEET

YOUR

EQUIPMENT

SPECIFIC

NEEDS

Cold only-cold and heat-Cold,
heat, and humidity-Heat and humidity-cold and altitude-Cold,
heat and altitude-Cold, heat, altitude and humidity-Heat and alti-

tude-Altitude only-Remote or
portable liquid chillers-Portable
test chambers.

ize

last page.

Conrad Type F Chamber,
to 36 cu. ft. interior area

2.4

CONRAD DESIGN AND CONSTRUCTION
ASSURES HIGH LEVEL PERFORMANCE

AND RELIABILITY

Quicker draw down with patented
Conrad double cascade system. Uses
safe Freon 13 and 22.
Rigid insulation provides uniform
heat barrier.
Stainless steel interiors permit test
of any materials.
All welded cabinet constructionno wood used.

Full selection of instrumentation
and controls.
Write for Data Sheets, or information on
environmental chambers to meet your needs.

CONRAD INC.
HOLLAND, MICHIGAN
Want more information?
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HEYCO

THE HEYMAN
ORGANIZATION
WITH 25 YEARS

NYLON\

STRAIN RELIEF

STAMPING
EXPERIENCE

BUSHINGS

HAS

anchor power
cords to the housing
8 eliminate strain
on terminals

SQUARE WRVS

GENERATOR

MODERN

CAPACITY
FOR OVER'

PRESS

2,000,000
over wire
2. Snap into hole

1. Slip

CHASSIS

FINISHED
STAMPINGS
PER DAY.
ASK FOR BULLETIN 33

1

range square wove generator producing ideal wave forms without slope or overshoot. Rise time of 0.02 microseconds permits
ready examination of amplitude, phase, and
transient response limitations of wide bond
Variable symmetry permits
video amplifiers.
generation of waveforms with high second hormonlc content.
MODEL HF -10
FEATURES:
Frequency Range: 5 cps to 5 mc.
A very wide

Time: 0.02 microseconds.
Output Impedances:
75 ohms 12.5 volts max.)
500 ohms 115 volts max.)
Control of square wave symmetry.
Self-contained regulated supply.

Rise

Heycos absorb all cord pull, push and
torque and insulate wire from housing.
Product life is increased and product
appearance is improved. Samples available on receipt of wire sizes.

WRITE FOR

CATALOG

UNEAR

HEYMAN MANUFACTURING COMPANY
KENILWORTH 2,

NEW JERSEY

ENGRAVES

STABILITY

PANELS

Wittu

Stability refers to the
ability of a resistor
in RESISTOR APPLICATIONS
to retain its ohmic
value during its entire useful life, and under varying
conditions. Tolerance, on the other hand, is simply a
statement of the ohmic limits within which the resistor
was selected.
WELWYN Resistors are formed by a pure, homogeneous carbon film. Through the development of

DIALS

GREEN

ENGRAVER
PLATES

Widely used in
electronic and plastic fields,

01

In

machine

tool

shops and wherever

permanent marking is needed. The
ENGRAVER engraves equally well on
metals, plastic, wood, hard rubber and
glass. V Fact -filled folder on request
.. showing how economies in costs,
labor and time are achieved
with the

GREEN

special manufacturing techniques, and through the
use of post -manufacture processes and controls,
Welwyn has succeeded in producing resistors of
± 1% stability. WELWYN High Stability Deposited
Carbon Resistors are recommended wherever value
drift is to be avoided.

GREEN

ENGRAVER.

Mark your own symbols, numbers, lettering,
on your small parts,

tools, identification and
easily,
name plates
simply, quickly
tracing from a master

...

For further Information and
Test Data concerning...

with the
ENGRAVER.

GREEN

V

Routs

Models

V Engraves
Etching attachment and
other special equipment
Vi Profiles

too

industrial uses are

avaílablle.

High Stability
DEPOSITED CARBON

RESISTORS
INSTRUMENT COMPANY

Write to Dept. 1)K-4
ROCKBAR CORPORATION, 215 East 37th Street, New York 16,
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MISSILE
SYSTEMS
li .s(a)1/I

and
Development

PHYSICISTS

(continued)

tion with the terms iontic beam,
iontic current, iontic focusing,
iontic mobility, iontic modulation,
iontic product, iontic strength,
iontic theory, iontic valve, iontic
medication, iontically heated, iontization current, iontization gauge,
iontization manometer, iontization
temperature, iontization spectrometer, iontization chamber, iontization potential, de-iontization potential, iontization voltage, iontized
layer, iontized gas, iontospheric
ray, iontospheric wave, iontospheric path, iontospheric disturbance, iontospheric storm and
iontospheric cyclic variations.
I believe the real electrical or
electronic era is not at its end but
at its beginning, and that electrical,
radio and electronic terms have
not yet attained their final form.
They are continually evolving
.
to become more and more clear and
precise. Therefore, in the case under consideration we should be
bound to accept the correct

..

AND ENGINEERS

terms...
Inquiries are invited from
those who can make significant

contributions to, as well as
benefit from, a new group

.

DIONYSIUS

J.

BATAIMIS

Member of the Technical Services
Hellenic National Broadcasting Institute
Athens, Greece

Editor's Note: Mr. Bataimis certainly
presents a strong case. We wonder
who so correctly introduced the word
iontophoresis for the medical introduction of ions into tissues of the
body?

NATIONAL
ELECTRONICS
CONFERENCE

Chicago

i

October 4-6

For the convenience of

those attending the

Conference, Karl E. Zint

and C.T. Petrie of our

Technical Staff will be
available for consultation
at the convention hotel.

effort of utmost importance.

Feedback
DEAR SIRS:
I WAS interested

MISSILE SYSTEMS DIVISION

research

and
engineering

i
VAN NUYS

Want more information?

staff
CALIFORNIA
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in Joseph Diamond's article, p 148, Nov. 1953
ELECTRONICS, and I would offer
these comments on some of the
points your contributor makes.
In his very first column he
says, "a tetrode stage . . . raises
a stability problem that has not
been discussed before".
Now in point of fact P. J. Baxendall discussed this very problem
(of applying over 30 db N.F. to
6L6's to get less than 0.1 percent
distortion) in Wireless World of
January 1948. This article was subsequently reprinted with others as
a booklet, "High Quality Amplifiers."
It is true that Baxendall uses a
separate feedback winding which
may be covered by Mayo's patent
cited, but the distortion is 0.1 per -

last page
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cent for 10 watts, which is all
Diamond can get for 0.1 percent.
Moreover, Baxendall's design does
give square waves at 30 cps.
Referring to Diamond's Fig. 2,
for 18 watts the distortion is
about 0.55 percent which puts the
apparatus in the public address
category and not hi-fi if one uses
all loud speakers in series to give
100 ohms.
On p 149 (middle column) he
says the anode follower gives excellent balance at 1 mc. This is open
to question. Due to circuit strays
an uncompensated anode follower
begins to drop off somewhere about
10-20 kc. To make an anode follower
go up to 1 mc it is necessary to use
shunting condensers as described
by Sowerby in Wireless World, p
447, Sept. 1948.
I would not say it is necessary
or desirable to incorporate a 1 -mc
flat anode follower in the triple
feedback circuit but it seems Diamond was claiming too much for
the plain anode follower.
Williamson made his amplifier to
be flat up to about 200 kc to deal
adequately with recording characteristics. As is well known flatness
up to upper audio limits requires
low phase shift at carrier frequencies (100-200 kc). . .
Without in any way deprecating
Diamond's article I would suggest
that it is probable that the scheme
has been in use since 1945 by the
English company H. J. Lenk & Co.,
which marketed (since that date)
the "Triple Loop" 0.1 -percent distortion amplifier.
Where, I think, the triple loop
feedback scheme may score is that
it possibly permits of moderate
fidelity without special large and
expensive output transformers.
On the whole the triple loop feedback scheme does not seem to be
so vastly superior to the positive negative feedback scheme expounded by John Miller (p 106
March, 1950, ELECTRONICS) . There
are several more feedback components including electrolytic 8-p.f
condensers and for commercial
"cut-rate" production the positive
negative feedback scheme scores on
component costs.
Nevertheless Diamond's article
was very interesting.

Electronic Counter

MODEL 111

All Digital Operation for High Reliability.
No frequency adjustments are made. The counting interval is generated
by digital division of the crystal standard frequency.

Internal Self Checking Features.
Input Level Metering Circuit.
Military Quality Premium Components Throughout.
Rugged Construction for Field Use.

...

SPECIFICATIONS
Frequency Range

Sinewave 10 to 100,000
cps. Pulse 0 to 100,000

counts/sec.
±1 Count

Accuracy

Counter Capacity
Input

®

+r7r

99,999.
Sinewave 0.1 to
100 v peak -peak.
Positive pulses
0.1 to 100 v peak.

Input Impedance

Megohm Shunted
by 50 mmfd.
1
or 10 Seconds.
1

lee' li

til

Price:

$2250
F.O.B. Los Angeles

Electronic Ensineerin8 Company

2.7353

ei

13 6

Counting Interval
Interval Accuracy
±0.0005 Percent.
Count Display Time 1, 2, 5, 10 Seconds or Manual Reset
3 Amperes, 105.125 Volt, 55-65 CPS.
Power Input
-20° 150° F.
Ambient Temp.
22" Wide X 121/2" High X 17" Deep
Cabinet Size
120 Pounds.
Weight
DUNKIRK

e-.

111111

0.1 Volt Minimum
Peak -Peak

Input Voltage

-

of Callforeja

180 SOUTH ALVARADO STREET... IOS ANGELES.SI. CALI FORNI A

T

It litut( ctlº

1L111)I)(I

Ir.trlti

I.t(I(nc r

lili

Actual use in many of the finest electrical systems
proves Minnesota Rubber O -rings and rubber

parts last longer. Made by Minnesota Rubber's
exclusive injection molding process, all parts
have extremely high density, tolerances

o

within± 001 inch, no flash on sealing surfaces

-and may

be bonded to metals. Result: longer

flexing life at

a

cost lower than the industry average!

Now anyone can find better rubber

parts-if he

remembers the name Minnesota Rubber. Write today for

information and prices. For complete O-ring installation
data, request the new free catalog 9-B.

.n(1 ( a2 -;1°t ('()trop

Lt-

-

3630WooddaleAvenue, Minneapolis 16, Minnesota, Dept. 310, Phone Mohawk 9-0701

F. B. WHITE
London, England
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PROFESSIONAL SERVICES
Consulting-Patents-Design-Development-Measurement
in

Radio, Audio, Industrial Electronic Appliances

ANNIS ELECTRIC RESEARCH

R.

-

-

LABORATORY, INC.

CONSULTING
]t ESEARCII
DEVELOPMENT
AND DESIGN OF RADIO AND ELECTRONIC
EQUIPMENT
Antennas, Wave Propagation, Information Storage,
Computers, Impedance
Matching and Variable
Speed A -C Motors.
P. O. Box 581
1401M, S. Nell St.
Champaign, Ill.
Tel. 6-1780

W. HODGSON CO.

7'echnicat Sales Representation if
Research & Development Engineering.

Specializing In Electronics, Nucleonics,
Instrumentation, Servomechanisms &
Cybernetics. Let Us Handle Your New
Product or Invention.
3406 W. Washington Blvd.

Los Angeles 18, Calif.

REpublic 3-0322

ROGER BARRETT BROSS

HOGAN LABORATORIES, INC.

Consulting Engineer
SPECIAL ELECTRIC MOTORS
F1LECTROMAGNETIC COMPONENTS
Design - Development - Manufacture
Testing - Application
OL 3-9235
25 Curtis Rd
Box 157, Natick, Mass.

John V. L. Hogan, I'res.

CROSBY LABORATORIES, INC.
Murray G. Crosby & Staff
Radio

-

Electronic

Research Development & Manufacturing

Communication, FM & TV

Robbins Lane, Hicksville, N. Y.
Hicksville 3-3191

--

ELECTRONIC RESEARCH
ASSOCIATES, INC.

"TRANSITORIZE" YOUR PRODUCT!

ERCO RADIO
LABORATORIES, INC.
Engineering - Design - Development - Production
Our 25th Year in Air to Ground
Communications and Radio Beacons
Garden City
Long Island
New York

Electronic Control
Specialists
Utility Industrial Chemical
1200 N. Broad St.

Phila 21, Pa.

Technical Manuals
Research and Development

i0 Nassau Street

Communications Consultants
Systeme Engineering

General Offices and Laboratory

West Orange. N. J.
ORange 4-6994

700 Fenimore Rd., Mamaroneck, N. Y.

Radio Noise Measurement and Elimination

Field Intensity Surveys
1751 Bide -a -Wee Park

Columbus 5. Ohio

TELECHROME, INC.
Electronic Design Specialists
COLOR TELEVISION EQUIPMENT
Flying Spot Scanners, Color Synthesizers, Keyers,

Monitors,
Oscilloscopes and Related Apparatus
J. R. Popkin-Clurman, Pres. & Ch. Engr.
10

Merrick lid.

.Unityville, L. I., N. Y.

Measurement Corporation

WHEELER LABORATORIES, INC.

Research & Manufacturing Engineers

Radio and Electronics
Consulting
Research
Development
R -F Circuits
Lines
Antennas
Microwave Components
Test Equipment
Harold A. Wheeler and Engineering Staff

Martial A. Bonnet]
John M. van Beuren
Specialists in the Design and
Development of Electronic Test Instruments
Boonton, New Jersey

NEW ROCHELLE TOOL CORP.
FOR CERTIFICATION OF INDUCTION
AND DIELECTRIC HEATING EQUIPMENT
IN ACCORDANCE WITH F.C.C. RULINGS
Mobile Test Unit Available Entire U. S.
320 Slain St.
New Rochelle, New York
Phone NE 2-5555

Y.

New York 38, N. Y.

Worth 4-1463

EI.FCTRON TUBES
Yale Terrace

C.

Radar Consultants & Editors

THE TECHNICAL
MATERIAL CORPORATION

Product & Mfg. Development
ELECTRICAL - ELECTRONIC
HYDRAULIC - MECHANICAL

Washington 10. D.

JOSEPH RACKER COMPANY

development, design and manufacture
21

0V.

Consulting Physicist

HANSON-GORRILL-BRIAN INC.

Glen Cove 4-7300

Affiliated with
MANAGEMENT -TRAINING ASSOCIATES
3229 -16th St., N.

- - --

Harry W. Houck

Radio Communications Equipment

Glen Cove, N.

Consulting Engineer

ROBERT McCABE

Complete Service in consulting, research. development, and production on Transistor circuitry, products and instrumentation.
715 Main Street
North Caldwell. N. J.
Caldwell 6-6729

Needham 94, Mass.

Television, Pulse Techniques, Video
Amplifiers, Phasing Networks,
Industrial Appliances

S.

Hill

240 Highland Ave.

G. LEWIN

Merten & Engineering Staff
E. Second St.
Mineola, L. I., N. V.
Garden City 7-0383

One Continental

Analysis and Evaluation
of Radio Systems
Research, Development and Production
of Special Electronic Equipment

Interference Study per Government Specifications
Shielded Space for Interference Investigation
Field Surveys for F.C.C. Certification of Induction
and Dielectric Heating Equipment
907 East 51st Street
Brooklyn 3. New York
Ingersoll 9-1765

Eldico of New York, Inc.

70

PICKARD & BURNS, INC.
Consulting Electronic Engineers

ALBERT PREISMAN

Pioneers of Television Interference Elimination from
Transmitters, Induction Heaters, Diathermy and etc.

Donald J.

LABORATORIES

INTERFERENCE MEASUREMENT
LABORATORY

-

Transient Oscillography
Photoelectricity
Pulse Techniques
Timing
High -Speed and Electric Flash Photography
Telemetering - Industrial Television Applications
160 Brookline Avenue
Boston 15. Mass.

ELECTRON

CONSULTATION - DESIGN - CONSTRUCTION
MFG. THE THERMOCAP RELAY
Specializing in solution of problems of electronic
and electro -physical instrumentation for the research or analytical laboratory. Industrial plant
problems also invited.
Andover, New York Cable Address: NIATRONLAB

THE KULJIAN CORPORATION
Consultants
Engineers
Constructors

EDGERTON, GERMESHAUSEN
& GRIER, INC.
Consulting Engineers
Stroboscopy

Applied Research, Development, Engineering
Est. 1929.
Electronics. Optics. Mechanisms, Facsimile Communication, Digital Computers (Circlet.
Electro -sensitive recording media. Instrumentation.
155 Perry Street, New York 14,
CHelsea 2-7855

NIAGARA

458

Urc

s

YARDNEY LABORATORIES, INC.
Research - Design - Development
Electra -Chemical Generators of Energy
10-46 Leonard Street
New

Worth 6-3100

York 13, N. Y.
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MINNEAPOLIS OPPORTUNITIES

s

$7200
$4200

Transformer Design, BEE
Transformer Test Tech

Walker Employment Service

pllllillliilmlllllillmllll IIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

537 N.W. Bank Bldg., Mpls.

REPLIES (Box Na.): Address to office nearest you
NEW YORK: 330 W. 42nd St. (36)
CHICAGO: 520 N. Michigan Ave. (II)
SAN FRANCISCO: 68 Post St. (3)

16mm SOUND -ON-FILM EQUIPMENT FOR TELEVISION NEWSREELS,
TV FILM INSERTS AND KINESCOPE RECORDINGS...SOLD WITH
A 30 -DAY MONEY -BACK GUARANTEE. YOU MUST BE SATISFIED!

nwHoIIYWOod
i=
97,

POSITIONS VACANT

Engineer
DEVELOPMENT
ELECTRONIC
needed by Ohio company manufacturing commercial electronic equipment. Must have had 5
or more years experience at designing pulse
circuits and preferably servo systems. Must be
capable of both system and detail design of
electronic and electrical controls for customer
equipment. Also must be capable of the design
and development of production test apparatus.
Salary approximately $7500 per year. Allowance
for moving expense. Replies held in confidence.
Submit resume to P-3537, Electronics.
ENGINEERS -SCIENTISTS: Research and Development Laboratories at our Anaheim, California Division provide opportunities for creative work in aircraft and missile guidance and
controls. Engineers, Physicists, and Metallurgists with proven experience and Assistants with
superior educational records are needed. Our
company has long history of successful research, development, and manufacturing of
precision control devices. Permanent employment and recognition of high quality workmanship are cornerstones of company policy. Address inquiries to: Director of Research and Development. Robertshaw-Fulton Controls Company, Anaheim, California.
ENGINEER WITH academic and considerable
practical background in electronics and communication circuit design to do development
work on complex military electronic systems.
Unusual opportunity for advancement and
growth in this newly organized development
staff. Address reply to P-3788, Electronics.

CINE -VOICI

AURICON-PRO

$695-00

$1310.00

SUPER

TRIPOD

PORTABLE POWER UNIT

SOUND RKORDER

7321.00

$26930

5114930

Inc.
BERNDT-BACH,
Hollywood 28, Calif.

WRITE FOR FREE
ILLUSTRATED
INFORMATION

774

1200

5465215

6924 Romaine St.,

MANUFACTURERS OF SOUND -ON-FILM RECORDING EQUIPMENT SINCE

IIIIIIIII

1931

CINEMA'S
TAPE AND FILM
BLACK ANODIZING
Specializing in black anodizing, both
sulphuric and chromic, on all alloys
and castings.

All other colors

as

ea ausser
OF MAGNETIC TAPE & FILM

well.

GOVERNMENT CERTIFIED
Contact. vs for special service.

HENRY arid MILLER INDUSTRIES, INC.
675 Garfield Ave., Jersey City, N. J.'
HEnderson 4-4200

SELLING OPPORTUNITY OFFERED
SALESMEN FOR mid west and west coast.
electronic components. Commission. Segal
Company. 120 Liberty St., New York 6, N. Y.

POSITIONS WANTED

-

COMMUNICATIONS SPECIALIST
18 years
exp. Engineering Sales Installation Maintenance communications electronic equipment all
types. Fluent linguist Spanish, Portuguese. Long
resident Brazil. Available immediate`y. Hawken
4885 Lakeshore Road, Port Huron, Michigan.
MODEL MAKER, experimental machinist also
experienced in development of labor saving
equipment, having been particularly successful
in the line of nuclear instrumentation desires
contact with manufacturer or research organization where 40 years of highly diversified experience can be used. Prefer New England area.
PW-3883, Electronics.
(Continued on the following page)

Shorted Turn Indicator
f.o.b.
now
$175

K

a r t r o n

HUNTINGTON BEACH, CALIF.

11,

Ill.

NEW ENGLAND REPRESENTATION
Technically qualified manufacturers representative
selling electronic components and instrumentation
to industry and government in New England desires
to take on an additional line of components or
instrumentation.
RA -3954, Electronics
330 W. 42 St. New York 36, N. Y.

ELECTRON ICS

-

CINEMA ENGINEERING CO.
DIVISION AER0000 CORPORATION

1100

CHESTNUT STREET

BURBANK,

CALIF.

EISLER MANUFACTURES COMPLETE EQUIPMENT
WELDERS FOR SPOT & WIRE BUTT
RADIO. TV TUBE EQUIPMENT & REPAIR UNITS
INCANDESCENT, FLUORESCENT MFG. EQUIPMENT
NEON SIGN MAKERS EQUIPMENT. GLASS LATHES
ELECTRONIC EQUIPMENT, VACUUM PUMPS, Etc.
Wet Glass SLICING & CUTTING MACHINES for Lab Use
TRANSFORMERS, SPECIAL & STANDARD TYPES
EISLER ENGINEERING CO., INC.
Newark 3, N. J.
751 So. 13th St.

RESEARCH OR PRODUCT DEVELOPMENT
Engineer -Physicist, Age 44, 19 yes wide experience
in establishment, guidance, and operation of small
laboratory or engineering groups in the investigation and development of electro -mechanical, electronic, and solid state devices, methods, systems.
or manufacturable products. High standards of
quality and accomplishment. Desires coastal location in south or west.

PW-3928, Electronics
520 N. Michigan Ave., Chicago

Noise & program erasure. Use the best.
Cinema's Bulk -Tank Type Degausser 9205
Economically priced. Buy yours today

EC

104 S.

E.

BUILD
Med.

IT

YOURSELF

ELECTRONICTIMER

Control both off & on times;
continuously variable range 0.02
sec. to 1 min. Laboratory tested
circuit. Many satisfied users.
1 Comp. data & drawings $3. p.p.
2 Comp. Kit of components
$30. F.O.B.
3 Comp. wired & tested $60. F.O.B.
PARKS LABORATORY
57th Ave., Portland 15, Oregon

This CONTACTS Section
supplements other advertising in this
issue with these additional announcements of products essential to efficient
and economical production and maintenance. Make a habit of checking this
page, each issue.

FLUXES

\4-

:``ALL

SODERING
BRAZING & WELDING
t. I. AMEN CO. INC.

oiSl

"

BKTN MAWK AVE

2uH

-

2MH

r1

VARIABLE INDUCTANCE COILS
COIL FORMS
In stock for Immediate Delivery
SPECIAL COILS DESIGNED AND WOUND

NORTH HILLS ELECTRIC CO., Inc.

203-18E 35th Ave., Bayside 61, L. I., N. Y.
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EMPLOYMENT

OPPORTUNITIES

BUSINESS

UNDISPLAYED RATE
51.80 a line, minimum 3 lines. To figure advance payment count 5 average words as a lino.

INFORMATION
DISCOUNT 10% if full payment is made
in advance for four consecutive insertions of
undisplayed ads (not including proposals).

ADVERTISING

EQUIPMENT-USED or RESALE
DISPLAYED-RATE

PER

INCH

The advertising rate is $16.10 per inch for
all advertising appearing on other than a contract basis. Contract rates quoted on request.

POSITION WANTED undisplayed advertising
rate is one-half of above rate, payable in
AN ADVERTISING INCH is measured 7/a inch
EQUIPMENT WANTED OR FOR SALE Advertiseadvance.
vertically on one column, 3 columns -30 inches
ments acceptable only in Displayed Style.
BOX NUMBERS count
line additional.
a page.
ELECT.
Send NEW ADVERTISEMENTS to N. Y. Office, 330 W. 42 St., N. Y. 36, for the November issue closing October 1st. The publisher cannot accept advertising in
the Searchlight Section, which lists the names of the manufacturers of resistors, capacitors, rheostats, and potentiometers or other names designed to describe
such products.

-to

1

PHYSICISTS and ENGINEERS
Electronic
Mechanical
Chemical

MANUFACTURERS

DISTRIBUTOR REPRESENTATIVE
AVAILABLE

One of the oldest and largest

Interested in Research, Advanced Development and Product
Design involving
TRANSISTORS AND SEMI -CONDUCTOR DEVICES
COMMERCIAL AUTOMOBILE RADIO
MILITARY RADIO AND ELECTRONIC EQUIPMENT
ELECTRONIC COMPONENTS

INTRICATE MECHANISMS (tuners, mechanical linkages, controls, etc.)

Industrial Electronic Distributors in the country will now assume full responsibility as
Manufacturers Representative
and Distributor in the Metropolitan New York -New Jersey
area.

Diversified and challenging work in an informal friendly atmosphere with congenial
associates and modern equipment and facilities. Liberal employee benefits.
Opportunities available for recent graduates and for experienced men with Bachelor
or advanced degrees.
All inquiries treated confidentially and given prompt attention.
Relocation expense allowed for those employed.

Will maintain stock in

NYC...

Competent Sales Engineering . . . Staff with
years of Experience
Outside Sales Personnel
Covering . . . Complete
Area

WRITE OR APPLY

DELCO RADIO DIVISION

GENERAL MOTORS CORPORATION

.

.

.

.

Proven Sales Record

..

.

Advertising & Direct Mail . . . Facilities
Coverage at Area Trade
Shows

.

.

.

and Conven-

tions

DESIGN ENGINEERS
The Pacific Division, Bendix Aviation Corporation has openings
for design engineers in development of radar, sonar and teleme-

tering offering excellent opportunities for growth with the corporation and the opportunity to live in Southern California. Positions
are open at several levels.
Please Address Inquiries

to

W. C. WALKER
ENGINEERING EMPLOYMENT MANAGER
North Hollywood, California
11600 Sherman Way
POSITIONS WANTED

(Continued from preceding page)
ENGINEER, M. E. Degree, desires position as
sales engr, with nuclear equip. firm. 20 yrs.
exp. in heating, refrigeration, ventilation, air
conditioning, power plant, electric power, heat
treating, chemicals, controls. PW-3744, Elec-

tronics.
ENGINEER, M.S.E.E., 11 years electronic experience. Can't do anything except write.
Want Job digital computers. PW-3861, Elec
tronics.
Cathode Ray Tubes
CHIEF ENGINEER
heavy on gun design, factory processes, and
screening techniques. Some color tube work.
Available immediately. PW-3775, Electronics.

-

-

INSTRUMENT REPAIR
Test Equipment repaired and calibrated by factory staff. All makes. Meters, V.T.V.M.'s,
Scopes. Prompt service. Free estimate. Our
nineteenth year. Douglas Instrument Laboratory, 1760 Norfolk Avenue, Boston 19, Mass.

MANUFACTURERS REPRESENTATIVE
Sales Manager of electro -mechanical product leaving firm shortly to set up mfg. rep. agency. Available for New Jersey, New York and eastern Penna

areas. Enjoy entree to purchasing and engineering
groups now. Interested in progressive principals
with specialized components, test equipment, hardware. wire, etc.

RA -3961, Electronics
330 W. 42 St., New York 36, N. Y.

SELLING AGENT
RESIDENT IN NYC.
Desires industrial items requiring merchandising to
Executive Levels, including electronic component
parts, units, or instruments.
MURRAY SIEGELMAN & Associates
"Industrial Marketing"
Suite #1003E, 450 Seventh Ave., New York I, N. Y.
CHickering 4-1739.40

460

DETAILS ON AN ENTIRELY
NEW SALES PLAN COVERING COMBINED REPRESENTATION AND DISTRIBUTION WRITE
FOR

R.-%-3989, ET,t:CTRONTCS,
330 W. 42 st., New York 3f, N. Y.

Scientific and
Technical

order
Please
give
Your

attention.
publisher.

Herbert A. Luft
42-10 82nd

Elmhurst 73, N. Y.

St.

HAVE YOU A BETTER MOUSETRAP?
Let us introduce it at GRIFFISS AFR,

center for all AF ground electronic equipment and see that you no longer miss any
AF business.
127 W.

WRIGHT ASSOCIATES
Manufacturer's Representatives
Liberty St.
Rome, New York

FOR LEASE

ELECTRONICS LAB

Adjacent Pentagon Bldg., in Arlington, Va.,
18,000 sq. ft. in one floor masonry bldg.;
Offices, 440 volt current, fluorescent lighting,
partly air conditioned, long lease. See Mr.
Norris
WEAVER BROS., INC.-REALTORS
Washington Bldg.
Wash. 5, D. C.

October,
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TODAY!
AIRCRAFT CORPORATION, pioneer and
lighter
-than -air craft, offers you a new employleader in
ment opportunity with a well -established and fastgrowing company where "careers are planned."

GOODYEAR

DESIGN AND DEVELOPMENT engineering opportunities
are available for capable and imaginative men and
women in the field of airships, aircraft and aircraft

components.
RESEARCH AND DEVELOPMENT projects

-

missiles, elecnew special
systems,
servomechanisms,
tric and electronics
an urgent
fiber
resin
laminates
all
present
devices,
talent,
aptitude
and
with
fresh
need for engineers

-

ambition.
POSITIONS ARE OPEN at several
with salaries based on education,
Physicists
Mechanical engineers
Aeronautical engineers
Welding engineers
r

levels in various fields
ability and experience.
Civil engineers
Electrical engineers
Technical editors
Technical illustrators

AKRON, THE HOME OF GOODYEAR AIRCRAFT, is located
in the lake region of northeastern Ohio. Cosmopolitan
living, year-round sports and recreation, cultural and
educational advantages make this thriving city an ideal
spot for a pleasant home.

-

TODAY! Write, giving your
qualifications, or requesting an application form.

YES, BUILD YOUR FUTURE

C. G. Jones,

Salary Personnel Department

G0Ó

GOODTVEAR
AIRCRAFT

GOODYEAR AIRCRAFT CORPORATION, 1210 MASSILLON RD., AKRON 15, OHIO
ELECTRONICS

-
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advanced electronics develop meñts

create new opportunities for engineers
at General Electric

New revolutionary developments are under way at General

Electric. Behind each advance are the General Electric engineers . working with the finest facilities
exploring
the most challenging aspects of their field
knowing the
sense of stability and progress their work provides.
.

...

.

.

.

.

And, with each new advance, broadening the scope of electronics .
new challenges, new opportunities constantly
arise.
.

.

The opportunity

is evergrowing at General Electric. And,
an excellent salary and liberal benefits are other advantages
worth knowing about.

ENGINEERS

Experience required in the following fields:

PHYSICISTS

Advanced Development, Design, Field Service
and Technical Writing in connection with:
MILITARY RADIO & RADAR
MOBILE COMMUNICATION

MULTIPLEX MICROWAVE

COMMUNICATIONS

ELECTRONIC COMPONENTS
TELEVISION, TUBES & ANTENNAS

Bachelor's or advanced degrees in Electrical
or Mechanical Engineering, Physics, and/or
experience in electronics industry necessary.
Please send resume fo: Dept. 10-4-E, Technical Personnel

GENERAL

ELECTRIC

ELECTRONICS PARK, SYRACUSE, N. Y.

ENGINEERS
with
EXPERIENCE
in

electronic development
are you EXPERIENCED in
RADAR - MISSILE CONTROL
AIRBORNE COMMUNICATIONS
MOBILE COMMUNICATIONS
AUTO RADIO

-

offered for intelligent, 'magi
native engineers and scientists to
join the staff of a progressive
and
self-sustaining,
universityaffiliated research and development laboratory. We are desirous
of
expanding
our
permanent
staff in such fields as electronic
instrumentation, missile guidance,
microwave
applications, design
of special-purpose electronic computers, and in various other coshed research fields of electronIs

with experience
comes progress

-

. does an analysis of your background
at present
you are emshow that
ployed at THE HIGHEST LEVEL OF YOUR

ics and physics.

Salary structure and benefit programs are on a par

with industry. In addition,
there are many tangible
advantages, such as our
self -sponsored internal research policy, of interest
to men with ingenuity ana

SKILL?
.

Send us a resume

of your background.

We may have a higher

level position open for you!
Send resume to Mr.

L.

H.

Noggle, Dept.J

.nitiative.

BENDIX RADIO
Division of Bendix Aviation Corp.

Baltimore 4, Md.

CORNELL AERONAUTICAL
LABORATORY, INC.

BUFFALO
462
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Your future's on the rise

when you're an

aviation electronics engineer

POSITIONS IN:

FIRE CONTROL

PRECISION NAVIGATION

COMMUNICATIONS

with

RCA!

SYSTEMS, ANALYSIS, DEVELOPMENT or

DESIGN ENGINEERING

... Analog Computers ... Digital Computers
... Servo Mechanisms ... Shock & Vibration ... Circuitry ..
Heat Transfer ... Remote Controls ... Sub -Miniaturization
... Automatic Flight ... Transistorization ... Design

Specialize in:

Radar

.

for Automation.
You should have 4 or more years' professional experience and a
degree in electrical or mechanical engineering, or physics.
In these positions at RCA, there's a real engineering challenge.
recognition for
You'll enjoy professional status
engineering
facilities
unexcelled
...
accomplishment
plus many
tuition
-paid
company
with
graduate study
country living.
and
suburban
Pleasant
benefits.
company -paid
available.
assistance
Relocation

...

...
...

Look into the RCA career that's waiting for you! Send
a complete resume of education and experience to:
Mr. John R. Weld, Employment Manager
Dept. 300J, Radio Corporation of America
Camden 2, New Jersey

RADIO CORPORATION OF AMERICA
ELECTRON ICS

-
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Engineering Careers
with a FUTURE
Positions are available in our organization at all levels
for qualified personnel in the following fields:
MILITARY COMMUNICATIONS

TELEVISION

Commercial

Military

COMMERCIAL RADIO

Monochrome
Color

RADAR

Our rapidly expanding interests in these and other
fields opens many opportunities for experienced electrical engineers as well as recent graduates.

Chicago location offers excellent opportunities for
further study and graduate work in the electronics
field.

Personal interviews will be arranged at
the convenience of qualified applicants
We suggest you write Mr. Walter Wecker, Personnel
Department to get more information on career opportunities, advanced educational plans, and other
advantages.

Admiral Corporation

3800 W. Cortland St.
Chicago 47, Illinois

DEVELOPMENT &

FIELD SYSTEMS
ENGINEERS

RESPONSIBLE

POSITIONS
FOR

ENGINEERS
PHYSICISTS

ANTENNA
RADIO COMMUNICATIONS
RADAR

SERVOMECHANISM AND CONTROL DEVICES

MICROWAVE
NAVIGATIONAL

Applicants must have Bachelor, Masters or Ph.D
degrees and a minimum of two years' experience
in experimental research, design and development of
control equipment and instruments.

AIDS

TERMINAL EQUIPMENT
TELETYPE

Positions are of immediate and permanent importto our operations. Southwestern location in
medium sized community. Excellent employee benefits. Reply by letter giving age, experience and
other qualifications.

With a progressive, expanding,
well established corporation.
Interviews will be arranged for
qualified applicants. Send complete biographical resume, ex-

Employee Relations Manager
Research and Development Department
PHILLIPS PETROLEUM COMPANY

perience and education to

ance

Bartlesville, Oklahoma

Mr.

J. E. Richardson
Personnel Director

MARYLAND

ELECTRONIC MFG.

CORP.

5009 Calvert Road
College Park 9, Maryland

464
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ENGINEERS
Have You Considered

What a Career at
General Precision Laboratory

Can Mean to You?

Electronics, systems, analogue computer, field, environmental test and related
engineers will find few opportunities which can match
the advantages at General
Precision.
a growing research laboratory, subsidiary of the
large and diversified General
Precision Equipment Corporation. Work is on a variety
of interesting long-range
projects, and men with initiative and ability are given
prompt recognition for their
achievements.

It's

Living and working conditions are of the best. The
modern laboratory is located
in New York's Westchester
County, known throughout
the country for its beautiful
surroundings and high standard of living . . and only
one hour from metropolitan
New York city with its wealth
of cultural and educational
activities.
.

SPECIAL OPPORTUNITIES FOR

ELECTRONIC

ENGINEERS

beautiful, sunshiny San Diego invites
you to join an "engineers' engineering department. Interesting, challenging, essential longrange projects in missiles, engineering research
and electronics development. Positions open in
these specialized fields:
Convair in

Dynamics Testing
Microwave Antennae
Microwave Components Telemetering
Servomechanisms
Electronic Packaging
Electron Tubes
Mathematical Physics
Radome Design
Digital Computers
Test Equipment
Applied Mathematics
Transmitters & Receivers Miniature Circuits

Electronic Components
Electronic Systems

Generous travel allowances to those accepted.
For free brochure, write Mr. H. T. Brooks,
Engineering Dept. 900

CONVAIR
IN BEAUTIFUL

DIEGO
SAN General
Division of

Dynamics

3302 PACIFIC HIWAY
SAN DIEGO 12, CALIFORNIA

If you're interested in a
permanent, satisfying career,
send your resume to Mr.
Hollis F. Ware, Personnel
Director. Expenses will be
paid for qualified applicants
who come for intersiews.

l

GENERAL PRECISION

LABORATORY INCORPORATED
A subsidiary of
General Precision Equipment Corporation

0

63 Bedford Road

Pleasantville

New York

465
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ELECTRONICS ENGINEERS

EXCELLENCE IN
ELECTRONICS

Raytheon

RAYTHEON

offers CAREER -FUTURE
DEVELOPMENT
DESIGN

We can offer engineers with bachelor, masters, or
PH. D degrees and at least 2 years of experience
in design and development an opportunity to
establish themselves with a growing division of a
leader in Electronics.

looking for

Counter Measures
Navigational Aids
Microwave
Communications
Radar Systems

a Future

Please send a complete resume

with education, experience, and
salary requirements to

T. F. COLLINS

RAYTHEON MANUFACTURING COMPANY

L_

CHICAGO
Telephone

4132 W. BELMONT AVE.

SPRING 7-3300

i

.i-

CHICAGO 41. ILLINOIS

.,r.ti, Lt=1¡-'..,st'
72rTl..t. :h}t.SìrSitiF..7'ri.lN..rl7..C:I
r:X'
L-

E.,

,t.;1
;._t

NEWLY FORMED
Missile Systems Laboratory

1i'i

Analysis and design of search radar systems
Analysis and design of fire control radar
Antenna theory and design

Circuit theory and design
Analysis of missile guidance systems
Mathematical analysis and system design of fire
control and computer equipment
Microwave techniques
Infra -red for detection and tracking
Inertial guidance
Communications
Please send resumes to

MANAGER OF PERSONNEL
be answered

20-21 Francis Lewis Blvd.

ENGINEERS & MATHEMATICIANS

f:.stf,

Internationally known research organization seeks experienced engineers and
mathematicians for challenging research
and development programs in the following fields:
Analog & Digital Computer Development
Electronic Instrumentation
Mathematical Services Utilizing Analog
& Digital Computers
Radar & Radio Communications
Operations Research Analysis
Our expanding staff assures permanent positions and excellent opportunities for personal
and professional growth. Liberal benefits including generous tuition refunds for graduate
study. Send resume to:

Mr. John

F.

Collins

ARMOUR RESEARCH FOUNDATION
of Illinois Institute of Technology
Technology Center
CHICAGO 16

ILLINOIS

within two weeks

SYLVANIA ELECTRIC PRODUCTS INC.

i..3:t'-`ri;':sjf il:ftrlC4É

ELECTRONIC & ELECTRICAL

Research & Development

Has permanent positions for Engineers
and Physicists with experience in one of
the following fields:

All inquiries will

J

DIVISION, EQUIPMENT OPERATIONS

Whitestone, L. I., N. Y.

L.L.t1;t;;,,1:1.4f,.t.:-

L1 'ilt_x'..':it,tT'1y:CSr.íii-ti1<LKÌ!ìj^J17i;t2l;:.^::Fit}!
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ENGINEERS

Design and development of counting and
data -handling equipment for industrial
control, scientific and business applications. B.S.E.E. and experience required.
POTTER INSTRUMENT CO., INC.
115 Cutter Mill Rd.
Great Neck, N. Y.

1954-

ELECTRONICS

endix Aviation

Corporation

YORK 2ivijion ..

.

This NEW division of our
nationally -famous
corporation has
openings for
.

...

ENGINEERS

PHYSICISTS
Top-flight

men in advanced
of electronic research,
development and product engineering are needed for challenging work under ideal conditions in our new, modern plant.
You benefit at Bendix York
from our location in the heart
of a beautiful suburban area,
from high wages, paid vacations
and holidays
and excellent
opportunities for advancement.

fields

.

Electronics Research Engineer Irving Alne records radiation antenna patterns.
Twenty-two foot plastic tower in background eliminates ground reflections,
approximates free space. Tower is of Lockheed design, as are pattern
integrator, high gain amplifier, square root amplifier, logarithmic amplifier.

Openings at all levels.

Write, Wire or Phone
Department Y-1

AVIATION CORPORATION
YORK DIVISION
Phone: York 5521

York, Penna.

ELECTRONIC
AND

Antenna development program

at Lockheed expands
Lockheed's diversified development program presents Electronic Engineers
qualified for airborne antenna design with a wide range of assignments in
communication, navigation and microwaves. Antenna design is one of the
fastest growing research and development areas at Lockheed.
Studies embrace virtually all types of aircraft, including the Super Contype of aircraft developed and produced
stellation radar search plane
exclusively by Lockheed.

-a

MECHANICAL ENGINEERS!
Motorola Research Laboratories,
located in the healthful climate of
Arizona's Valley of the Sun, has
several openings for experienced
engineers in the following fields:
Electronic research and development for missile guidance, radar
and VHF communications.
Mechanical design of missile borne and vehicular electronics
equipment.
Analysis and laboratory work
involving development of new
types of airborne and ground
radiators and waveguide components.
VHF and microwave antenna
waveguide circuitory.
Transistor development.

Career Positions at Lockheed
Lockheed's expanding development program has
created a number of positions for Electronics
Engineers and Physicists to perform advanced
work in antenna design.
Lockheed offers you increased salary rates now
in effect; generous travel and moving allowances;
an opportunity to enjoy Southern California life;
and an extremely wide range of employee benefits which add approximately 14% to each engineer's salary in the form of insurance, retirement
pension, sick leave with pay, etc.
Those interested are invited to write E. W. Des
Lauriers for a brochure describing life and work
at Lockheed and an application form.

F. R.

Zberil

measures input impedance of a
scale model helical antenna array
used for ground tracking of missiles.
Most of Lockheed's other antenna
work involves advanced research
studies on flush mounted antennas.
Richter, Electronics Research
department manager (seated),
W. R. Martin, antenna laboratory
group engineer (standing), and
J. L. Rodgers, electronics research
E. O.

Desire men with B.S. degree or above. Salary
commensurate with education and experience.
Free health, accident and life insurance. Free
hospitalization.
Profit Sharing.
Paid holidays. Sick leave. Vacations. Ideal working
conditions.
Plenty of housing, reasonably
priced.
Excellent schools. Exceptionally mild
and dry winter climate.

WRITE:

Electronics Research Engineer

engineer, discuss design of
corrugated surface antenna.

LOCKHEED

J. A. Chambers, Manager
Motorola Research Laboratory
3102 North 56th Street
Phoenix, Arizona

AIRCRAFT CORPORATION
BURBANK

CALIFORNIA
www.americanradiohistory.com
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ENGINEERS
.I

Electronic
Engineers

SYSTEMS
RADAR
SERVO
COMPUTER

Your Move

BACKGROUND: Responsible positions
open for top level
development
and project engineers with practical and research experience in:

The men we seek are experts in

their
specialized fields; capable of filling
responsible engineering positions
with MELPAR, a leader in research
and development. Perhaps one of
these men may be you. We invite
you to learn about our long-range
military and industrial programs.
If you are experienced in one or

more of the fields listed, write us
about yourself, and let us tell you

during

personal interview about
our past record of success and how
you can successfully fit into our
future plans.
a

Advanced Electronic Circuits
and Systems
Microwave Radar
Microwave Receivers
and Transmitters
Network Theory
Microwave Techniques

Requirements emphasize advanced analytical and/or
management experience on
highly complex electronic
and electro -mechanical sys-

HF, VHF or SHF Receivers
IDFigital Computers

Magnetic Tape Handling Equip-

tems.

ment
Radar and Countermeasures
Microwave Filters
Flight Simulators
Subminiaturization Techniques
Electro -Mechanical Design
Small Mechanisms Design

Kindly send resume and
salary requirements to

µie WI L.MSON Corp.
S NEwyoRK
¡r y
N

Technical Personnel Representative

melpar, inc.
A

Electronic Filter Design

Subsidiary of the Westinghouse Air Brake Co:

452 Swann Ave., Dept. E-10, Alexandria, Virginia
or 11 Galen St., Watertown, Mass.

ENGINEER

a"S
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ELECTRICAL
ELECTRONIC

PHYSICISTS

MECHANICAL

Excellent salary and opportunity offered by expanding, nationally known
manufacturer of coils andndfilter
filters. Location: Metropolitan Area, N.Y.C. Necessary qualifications: thorough knowledge of filter design theory.
P-3526, Electronics
New York 36, N. Y.

330 W. 42 St.,

DESIGNERS

ENGINEERS

REPRESENTATION WANTED

Moderate expansion of Kollsman's research and engineering
facilities has created several excellent opportunities associated
with the development, testing and field servicing of precision
airborne navigation systems. Some previous experience with
electronic and electro-mechanical computers and instruments is
essential.
Among the advantages at Kollsman are a congenial atmosphere, the most modern facilities and interesting and diversified assignments in the design and development of America's
finest aircraft instruments.

For Appointment.
Please Write Employment Manager

Established manufacturer with new line of
electronic frequency counters and time
interval instruments wishes engineering
sales representatives calling on industrial
manufacturers, research laboratories and
military. All areas open. Write giving
lines carried and territory covered.

THE DETECTRON CORPORATION
Computer -Measurements Division,
5420 Vineland Ave.,
North Hollywood, California

Manufacturers Representatives Wanted
Live wire Rep's, preferably with Electronic Engineering background to represent well established
condenser manufacturer. Sell paper condensers and
specialty condensers such as polystyrene Teflon, etc.
Important territories open, except for N. Y. C. &
vicinity, N. J., 111., S. Calif., Ariz. & N. Mex.

RW-3988, Electronics

330 W. 42 St., New

KOLLSMAN Instrument Corp.
80-08 45th Ave.
Elmhurst, Long Island, N. Y.

www.americanradiohistory.com

36, N. Y.

REPRESENTATIVES WANTED
Manufacturer of electronic test equipment
for military and commercial applications
needs technically qualified representatives.
Write giving qualifications, lines handled,
territory covered.
RSV -2178, Electronics
1111 Wilshire Blvd., Los Angeles 17, Calif.
October,
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control engineers

ELECTRONICS
ENGINEERS
Our client, a leader in the field of
electronics, has openings for design
and development engineers in the
following classifications:

MECHANICAL DESIGN ENGINEER

AVIATION
ELECTRONICS
(Fire Control, Precision Navigation.
and Communications), including one
or more of the following:

Radar-Analog Computers-Digital Computers-Servo-MechanismsShock and Vibration-CircuitryHeat Transfer-Remote Controls-

-tion-Telemetry-Optics.

Sub-Miniaturization
Automatic
Flight
Transistorization
Automa-

Applicants must possess a bachelor's degree in Electrical Engineering,
Mechanical Engineering, or Physics,
and must have approximately 4
years' experience.

COMPONENT
PARTS
including one or more of the following:

Transformers-Coils-Relays-Ca-

--

pacitors
Switches
Equipment

further expansion of Honeywell's Aeronautical Division has created
the following unusual opportunities. If you are interested in a permanent position with America's largest control manufacturer, consider
these challenging opportunities now available at top salaries.

A

- --

Resistors
Motors
Printed Circuits
Test
Speakers
TV Deflection Yokes (Color and Black &
White).

METHODS ENGINEER

GYROS-

GYROS-

New positions open in the design of mechanical components of gyros, accelerom-

New position open as methods engineer
working primarily on the assembly of

eters, synchros and other related devices.
Requires minimum of 5 years' experience
in mechanical design.

precision gyros and other small devices.
College degree or equivalent desirable
plus 5 years' experience in similar or
related work.

HYDRAULICS DESIGN ENGINEER
New opportunity in design of hydraulic

SERVOMECHANISM RESEARCH
ENGINEER

components and systems involving servos,
valves, actuators for automatic flight
controls. Requires engineering degree or
equivalent and 5 years' design experience.

Newly created position open in our Analytical Section studying control operations as simulated on our "Reac" computer. Work will be primarily in field of

RESEARCH ENGINEER

jet engine controls and will require an
understanding of jet engine operation

GYROSUnusual new position open in Research
Department for engineer to work on extremely low friction, low error and high
precision multi axis gyro platforms. Position requires a Mechanical Engineer or
Physicist with experience or advanced
training in machine design, gyro principles and analytical mathematics.

and control problems. Analog computer
experience is necessary.

If you are interested in any of these
well paid positions located in Honeywell's
new Aeronautical Plant in Minneapolis,
send your resumes

Höriéÿwéll
t

""yt

INL

J.

to-

Arthur Johnson

Director of Engineering Placement
Dept. EL-10
Minneapolis -Honeywell Regulator Co.
Minneapolis 8, Minnesota

efr`^'wty.

HONEYWELL

Applicants must possess a bachelor's degree in Electrical Engineering, Mechanical. Engineering, Ceram.
ics, or Chemistry, and must have
approximately 4 years' experience.

Salaries to $14,000 and up, depending upon education, ability, and
experience. Liberal employee bene-

Electronic En3ineering Company

of Ca/

fits.
No charge for our services.

Please submit complete resume
giving details of education, experience, and past earnings. All replies
will be held strictly confidential.
ASHTON DUNN ASSOCIATES,

Executive Recruiting
10 East 42nd Street

INC.

The Electronic Engineering Company of California is an independent firm
engaged in the design, development and fabrication of electronic equipment for private industry and the Armed Forces. Founded and managed
by elec:ronic engineers, the Electronic Engineering Company offers a
broad background of experience, highly trained personnel, excellent facilities plus a well integrated, expanding organization.
The Electronic Engineering Company has openings for engineers with experience and background in industrial and military electronics.

Please send resume of experience and
education with salary requirements to:

Electronic

Company e/c.cf.,.I.
Il1AIIOO stilli
SMLlltS il .(,luOlxi&

C nsineenns

III Stili

SOS

1

New York 17, N. Y.

ELECTRON ICS

-

October, 1954
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WHITE-RODGERS ELECTRIC CO.

NEEDS
and

SERVO ENGINEERS
TO JOIN AN OUTSTANDING

MICRO -WAVE

RESEARCH

and DEVELOPMENT

GROUP

NOW
Developments of Inertial Guidance and Control Systems
and Automatic Flight Formation Systems
Accomplished By White -Rodgers Armament Engineering Divisions
Are Commanding Wide-Spread Attention and Interest
In The Guided Missile and Drone Aircraft Fields

Long Term Expansion of this
Permanent and Well-established Organization offers
UNLIMITED OPPORTUNITY for

Exceptional
OPPORTUNITY

for Engineer
Long established manufacturer of temperature, humidity and pressure control

instruments requires engineer with
sound electronics education and background to work on design projects. Midwest location. Excellent prospects for
the future. Age, preferably between 28
and 35. Apply by letter giving age, education, experience and salary requirements. All letters will be answered, and
all held confidential.
P-3540, Electronics
520 N. Michigan Ave., Chicago II, SIL

Qualified Technical Personnel

To

All Offices and Laboratories Completely Air Conditioned
All Laboratories Fully Equipped

POSITIONS ALSO AVAILABLE
FOR ENGINEERS EXPERIENCED IN
Systems Analysis
Mechanical I/esil;n
Test Instrumentation
Electronics Packaging
Circuit Design

SEND RESUME TO EMPLOYMENT MANAGER, 1201 CASS AVENUE, ST. LOUIS 6, MO.

CAREER BUILDING THROUGH RESEARCH
The Cook Research Laboratories, one of the Nation's most progressive
research and development laboratories, has openings for qualified
engineers and physicists at both Senior and Junior levels.

A Growing Company
Outstanding Personnel
High Starting Salaries
Excellent Working Conditions
There are immediate openings in the following fields:

EIVIPLO PERS
who advertise

for MEN
Frequently, when there are many
applicants for a position, only the
most promising letters are acknowledged. The other applicants never
know whether their letters reached
a prospective employer or not.
These men often become discouraged, will not respond to future
advertisements and even question
their bona fide character.
Every advertisement printed in
Searchlight Section is duly
authorized.
the

Radar
Pulse Systems

Microwave Techniques
Servomechanisms
Operations Research
Contact
MR. D. M. HALLIDAY

COOK RESEARCH LABORATORIES
8100 Monticello Avenue
KE 9-2060

Skokie, Illinois

readers interested and get better returns to
your advertising in this section if
You can help keep our

acknowledge each reply-in
plain envelopes, if you wish.
you

Classified Advertising Division
McGRAW-HILL

PUBLISHING

CO., INC.

A Division of
Cook Electric Company

Chicago
Electrical and Mechanical Engineering and Manufacturing

"Pia yourself in his place."

Since 7897

October,

470
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ENGINEERS
ELECTRUNIC
WORK FOR THE LEADER
IN THE INDUSTRY

Degree required. Experience helpful in any of the following:
E. E.

MILITARY ELECTRONICS
TWO WAY RADIO
ADVANCE CIRCUIT DESIGN

MICROWAVE
FIELD ENGINEERING

High starting salary plus many
company benefits including
profit sharing
WRITE, GIVING COMPLETE RESUME
OR APPLY IN PERSON 8 TO 5 DAILY.

MUTUIRULA
4545 W. Augusta
Chicago 51, Illinois

ELECTRONIC
ENGINEERS
& PHYSICISTS
OUR STEADILY EXPANDING LABORATORY OPERATIONS
ASSURE PERMANENT POSITIONS AND UNEXCELLED

OPPORTUNITY FOR PROFESSIONAL GROWTH IN

RESEARCH -DEVELOPMENT -DESIGN
ELECTRONIC COUNTERMEASURES
RADAR SYSTEMS
MICROWAVE COMPONENTS
AIRBORNE ANTENNAS
MISSILE GUIDANCE CONTROL SYSTEMS
SOLID STATE PHYSICS
TELEVISION
THE EMPLOYMENT DEPT.

ADDRESS

INQUIRIES TO

FARNSWORTH ELECTRONICS CO.
FORT WAYNE, IND.

RECEIVER ENGINEERS
With Experience in VHF

PROGRESSIVE ENGINEERS LOOK WEST

and UHF Frequencies

Qualified Electronic and Electro -Mechanical engineers find
happy association with a Western electronics pioneer and leader.

Career Opportunities
With Old Established

Central Connecticut Firm
Interesting Projects
Top Salaries
Suburban Living
Replies Held in Strict Confidence
Wire or Phone Collect
Personnel Mgr. SHerwood 7-2741

THE ALLEN D. CARDWELL
ELECTRONICS PRODUCTIONS
CORPORATION
Plainville, Connecticut

COMMUNICATIONS
ENGINEERS and TECHNICIANS
EXCELLENT SALARIES
MINIMUM PREREQUISITES
EE Graduate with

ENGINEER

experience

TECHNICIAN

3 years

years technical school in
communications and 3 years
2

experience.

Require installation adjustment and maintenance
experience with communication receivers and associated terminal equipment. Also, men with similar experience with high-powered transmitters, antennas, transmission lines.
,Must be (pilling to travel in United States and
Overseas.

Page Communications Engineers, Inc.

710 Fourteenth St., N.W., Washington 5, D.C.

ELECTRONICS

-

design
development
production

Commercial and military projects. Radar, DME, Cornmunications, Noise, Test Equipment including color T.V.

-Many others with real Interest & challenge. Relocation expenses-excellent working conditions-Central
location. Scheduled reviews & advances. Fine insurance
plan. Move should not disturb urgent military projects.

Send complete resume, income history & requirements to engineering employment mgr.

Ito man

LABORATORIES, INC.

(A SUBSIDIARY OF HOFFMAN RADIO CORP.)

3761 SO. HILL ST.

LOS ANGELES 7. CALIF.

MICRO -WAYS ENGINEER
An opening exists in a growing company located in suburban
Boston for a microwave engineer to head a group engaged in
system and component development of air-borne equipment. A
real challenging, interesting position with a future.
Address replies to Mr.

TRANS-SONICS, INC.

October, 1954

R. M.

Fairbrother

BEDFORD, MASS.
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SYNCHRONOUS

brass
eased, approx. 4" dia.
x 6" long. Mfg. by
Diehl and Bendix.
110 volt. 60 cycle,

12602-1-A. Includes CH -5 Servo motor coupled to output
shaft thru 125:1 gear
reduction train. Output
shaft coupled to autosyn follow-up (AV -43). Ratio of output shaft to
follow-up autosyn Is 30:1. Includes base mounting type cover for motor and gear train.

10563 LELAND ELECTRIC
Output: 115 VAC;
75

$20.00 ea.
$20.00 ea.

REPEATERS
TRANSMITTERS

SYNCHROS

$30.00 ea.

TRANSMITTER, BENDIX C-78248: 115 Volt, 60
$25.00 ea.
Cycle
$5.00
Differential -C-78249: 115 V. 60 Cy
REPEATER, BENDIX C-`78410: 115 Volt, 60
le
REPEATER, AC synchronous 115 V., 80 cyycle

$15.00 ea.
C-78863
REPEATER, DIEHL MFG. No. FJE 22-2: 115 Volt;
$27.50
400 Cv., Secondary 90 V
5G GENERATOR (115/90) 60 cycles
$45.00
7G Synchro Generator (115/90 volts; 80 cycle $75.00
6G Synchro Generator (115/90 volt; 60 cycle) 960.00
6DG Synchro Differential Generator (90/90 volt; 60
$50.00
cycle)
215F1 Selsyn Control Transformer: 105-55 Volta;
$22.50
00 Cycle
21D5HAI Selsyn Generator: 115-105 Volts; 60
$50.00
cycle
400
57.5 Volt;
2JIFI GENERATOR: 115

-

cycle:
12

3 -phase,

VA:

115

amp

$59.50

$34.95 ea.

26 volts; 400 cycles;
Phase. INPUT: 24 VDC; 1 amp

OUTPUT:

-

eye.

400

PF. Input: 28.5 VDC;

PIONEER 12117

General Electric MOD. 2J15M1; 115-57.5 Volts 400
$22.50 ea.
Cycle
AUTOSYN MTR. KOLLSMAN Type #403; 32 VAC;
$9.95
60 cycle; single phase
VAC; 80
#851;
32
Type
AUTOSYN MTR, BENDIX
$9.95
cycle; single phase
$15.00
MICROSYN UNIT. Type 1C -006-A
615.00 ea.
IF Special Repeater (115V-400 Cy.)
$10.00 ea.
211F 3 Generator (115-400 cyc.)
5CT Control Transformer: 90-50 Volt; 60 Ci...945.00
$45.00
5F Motor (115/90 Volt -60 cyc.)
400
5SDG Differential Generator (90-94 volts

6

volt amperes.

1

-

MAGNETIC
AMPLIFIER
UNIT

$25.00 ea.

ALTERNATOR, CARTER

Mfr. Pioneer Instrument
Type 12071-1-A; 110
Volta, 400 cycles; 26
Volte, 400 cycles; 4 -Tubes
(12ÁH7-GT) ; take - of
for four autosyns.
$29.95 ea.

Mfg. Carter Motor Co.; OUTPUT: 7 VAC; 9.7 amp.;
650 cycles, and 295 VDC, 200 amps. INPUT: 28.5
$49.50 ea.
VDC; 10.5 amps; 6500 rpm

PE 218 LELAND ELECTRIC
Output: 115 VAC; Single Phase; PF 90; 380/500
cycle; 1500 VA. INPUT: 25-28 VDC; 92 amps; 8000
RPM; Exc. Volta, 27.5
$39.95 ea.
BRAND NEW

TELEGON
OSCILLATOR

109 LELAND ELECTRIC

PE

Output: 115 TAC. 400 cyc; single phase; 1.53 amp;
$65.00
8000 RPM. Input: 13.5 VDC; 29 amp

MG 153 HOLTZER-CABOT

INPUT: 115 Volts, 60
OUTPUT: 26.5
Volts, 400 cycle, 3 -watts
@ 250 ohm load.
Ideal
for laboratory use
approx. 10" a 7" x 8", wt.
16 lbs.
$29.95 ea.
cycle.

-

-

400
Input: 24 V, DC. 52 amps. Output: 115 volts
400 cycle, 250
cycles, 3 -phase, 750 VA. and 26 Volt
$95.00 ea.
VA. Voltage and frequency regulated

PIONEER 12130-3-B

$12.50 ea.

Output: 125.5 VAC; 1.5 amps. 400 cycle single phase,
141 VA. Input: 20-30 VDC, 18-12 amps. Voltage and
$75.00
frequency. regulated

$7.50 ea.

12116-2-A PIONEER

DIFFERENTIAL GENERATOR: 57.5-57.5
$12.50 ea.
Volt; 400 cycle
21 IGI CONTROL TRANSFORMER: 57.5-57.5 Volt;
211H1

400 cycle
215H1 SELSYN
Volts, 60 Cycle

UNITS
Type

Quantities Available.

viole

PIONEER
TORQUE

INVERTERS

SELSYNS

GENERATOR: Mfg. O. E 115-105

$27.50

Manufactured by SOLA
REGULATION ± 1%

Output: 115 VAC; 400 cyc.; single phase; 45 amp.
$65.00
Input: 24 VDC 5 amp

Primary voltage 210-270.

Output: 115 Volts AC. 750 V.A., 3 phase, 400 cycle,
.90 PF. and 28 volts, 50 amps, single phase, 400 cycle,
.40 PF. Input: 27.5 VDC, 60 amps, cont. duty, 6000
$95.00
PM. Voltage and Frequency regulated

ondary voltage 240 volts.

Output: 115 VAC; 400 Cycle; 3 -phase;
.80

uty

Input:

PF.

27.5

DC;

12.5

175 VA:

amp

Cont.

$90.00 ea.

PIONEER 10042-1-A

is Hercules 4-cyl., water-cooled}'sh'drt block engine.
Complete control panel incl. Running time, cycle.
voltmeter, temperature and oil pressure gauges. 1700$350.00 ea.
1725 RPM. Wt. approx. 500 lbs

ALNICO FIELD MOTORS
(Approx. size overall . . . 31%," a
114" diameter)
27.5
DELCO TYPE
250]l##5069600:
#5069230: 27.5 VDC; 145 rplh'
$15.00
PM Motors Delco Type #5069371: 27.5 volts; DC
Alnico Field; 10,000 R.PIM. ; dimensions 1' x I. a 2"
long: shaft extension t,6" diameter 0.125"
$8.00

DC
1

INPUT

-Phase;

50

14

Volts; OUTPUT:

Watt

Volts; 400 Cycle
$75.00

Output: 115 Volts; 190 VA; Single Phase; 400 Cycle;
.90 Pb. and 26 Volts; 60 VA; 400 Cycle, .40 PF.
Input: 27.5 Volts DC 18 amps cont, duty, voltage and
$95.00
freq. regulated
e':

PIONEER 12147-1
OUTPUT: 115 VAC 400 cycle; Single phase. INPUT:
$79.50
24-30 VDC; 8 amps

MG 149F HOLTZER CABOT
@ 250 VA: 1151 @ 500VA: Sin36
400 cycle. INPUT: 24 VDC
$49 .50

OUTPUT: 26 VAC

pPhase;

glae

EICOR CLASS

"A"

NO. 1-3012/08-7

OUTPUT: 125 VAC; 400 cycle; single phase; 100 VA.
INPUT: 24-30 VDC: 11 amps; Duty int. Voltage and
Freguency Regulated
$99.50

TEST EQUIPMENT
$650.00
495.00
195.00
95.00
69.50
69.50
79.50

J
BLOWER
Eastern Air Devices, Type 231B: 115 volt; 400-1200
Cycle; single phase; variable frequency; continuous
duty, L. & R. #2 blower; approx. 22 cu. ft./min.
$15.00

14.95

195.00
650.00
149.00

BLOWER: Mfg. John Oster;
Type C2A-1B; 27 VDC; 63
amps; 1/100 H.P.; 7000 RPM;
Series Wound
$9.95 ea.

BLOWER ASSEMBLY

Nieviieviirewevewes
Immediate Delivery
ALL EQUIPMENT FULLY GUARANTEED
All prices net FOB Pasadena, Calif.

cycle,

3 -Phase.

Sec-

$75.00 ea.

2.4 amp.

115 Volt, 400 Cycle, Westinghouse Type FL 17CFM,
$9.95 ea.
complete with capacitor. New

C&H

M1N1tiNKKNN1ti11WNierl1N14%41 2176 East Colorado Street

Primary voltage 95190: 125-250.
Secondary Voltage 115
volt, 17.4 amps, single phase. Tapped to
provide0 operationcs.on
60

$95.00 ea.

5000 VOLT AMP.

94-32270-A LELAND ELECTRIC

voltsDELCO

TS 13/AP
TS 35/UP of ''F
TS 45/APM
TS 51/APG
TS 59
TS 61/AP
TS 76/APM
TS 80/U
I -96-A
TS 251
LZ Signal Generator

115

60

2000 VOLT AMP.

10486 LELAND ELECTRIC

cycle, single phase, 115 volt, 60 cycle, single
phase, 115 volt. Delivers 2500 watts each, both Preef
can be used simultaneously for total 5000 watts. 400
cycle generator is permanent mu, type. Power plant

1000 VOLT AMP.

10285 LELAND ELECTRIC

POWER UNIT PU -35/U

400

CONSTANT
VOLTAGE
TRANSFORMERS

Primary voltage 190-250 volts. 80 cycle, single phase.
Secondary voltage 230, 11.3 amps; 115 volts, 25. r
$149.00
amps. PF. 93%

HIGH CYCLE GENERATOR

DUAL VOLTAGE
KW 1.5; PF 1.0. Single. Phase.
Cycles 800; DC; Volts 28.5; watts 500; r.p.m.
2686; mfgd. by D. W. Onan & Sons; frame No.
19533B
$99.50
115 volts AC:

SINE -COSINE GENERATORS
(Resolvers)
Diehl Type FJE-43.9 (Single Phase Rotor). Two stator windings 90° apart, provides two output sequel to
the sine and cosine of the angular rotor displacement.
Input voltage 115 volts, 400 cycle
$30.00 ea.
Diehl Type FPE-43-1 same as FJE-43-9 except it
supplies maximum stator voltage of 220 volts with 11;
$25.00 ea.
volts applied to rotor

VOLTAGE GENERATORS (RATE)
ALNICO MIDGET D.C. VOLTAGE GENERATOR
$17 5)
Type B -35-D
ALNICO MIDGET D.C. VOLTAGE GENERATOR
Type B -44-D
$17.50
01;
67
V.,
20
Cyc.,
2
-Phase,
A.C. GENERATOR:
Amps. Type PM -1, 1200 R.P.M.
$15.00

SALES CO
Pasadena 8, California
October, 1954
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Onan MG -215H.
Input 115/230, 60
115, 480 oy., 1 Ph.,
at 4 amps. New
Onan MG -0-75.
Input 115/230, 60

-i (IDCM) assembly with reflector

waveguide nozzle and drive motor.
$279.50
New
SO -3 (3CM) Surface Search type with
reflector and drive motor, but leas plumb8Ó-13e(10CM) Complete assembly$witi
dish,w dipole, drive motor and
24"

$ging.

115, 480

e.r-

RADAR SETS
MODEL SQ. Portable radar set, 1OCM.
Operates on 90-130 volt. 60 cy., 1 Ph.

and "PPI" presentation.
Complete with tech manual and full set
of operating spare parts. Used but in
$
good
o
ifMOODE
ASG-I Radar unit consisting
transmitter and converter assembly CPR43ABC, Antenna Assembly CRP-ACZ.
Mouting Base CPR-10ABE, etc. New In
$198.50
original case

"A", "B"

SCR -545A RADAR
Removed from trailer. Includes: Azimuth
and Elevation Control Units; 214A and

Indicators; Input and Output Sena
Amplifiers; Three BC-1055A Scopes
Power Panel and RA -65A Power Supply
Range Cont. Unit; Range Converter
Search Rec. and Cont. Unit; Search
Trans; Track Rec. and Control Unit;
Track Trans; Range Unit; Auto. Controller; no Antenna included. In good
154A

condition. A terrific value at....$975.00
Only one set available.

Radar Repeater Adapters
NAVY TYPE CBM-50AFO

A repeater unit for video signals and
trigger pulses designed to work in conjunction with standard Navy radar

equipments wherein provision is made for
operation of remote P.P.I. seta This
adapter provides four video and trigger
pulse lines for operating one or more
remote P.P.I. control installations. 115
Volts, 60 cycles A.C. Dimensions are
New $97.50
311 x 21 z 15 in
Write for descriptive circular

G. E. SERVO AMPLIFIERS
Used in B29 planes for Central Station
Fire Control Systems B2, B3 and B4.
Used to drive Amplidyne 5AM31NJ9A
and Control Motor 5BA5OLJ2A listed in
$29.50
1st column. New less tubes

of magnets from 500 to 4000 gauss.
Fig. A FLUXMETER. Measures field strength
with
handicraft in fine hardwoodx case
Indicates polarity. Probe gap 114". British
9 x 6 in.
of cover. Size 12-%
underside
on
instructions
hinged cover. Operating
$2450
instruction"
magnetics
A lab instrument. Also ideal for classroom
A real buy at only
TS -127/U. Compact. SelfFig. B FREQUENCY METER 375 to 725 Mes. Model
constructed Hi -"Q" resonator has average
contained, precision (w- 1 Mc). Sturdily
tubes.
Uses
$4750
"B" battery, not supplied. Brand new wih instrution book, probe

eA

spare kit of tubes
A combined Panoramic Adapter
Fig. C PANORAMIC ADAPTER AN/APA-10.
30Mc.
I.F.'s of 455KC, 5.251e or
and Scope. Has 3 inputs for feeding in receiver
other equipment. Has both verDesigned also to be used as regular scope for testing
21
ete
with
etc.
horizontal
tical
u$145ó0
ing 3" CRd tube and instruction anuaL or operation n 115V 60 CY
Price
Full
AN/APA-10.
Adapter
for
Panoramic
SPECIAL OFFERI 80 page Tech. Manual etc. Postpaid in U. S. A
$1°°
of circuitry, descriptive data, theory,
mull

TUBE SPECIALS
$1.49

3BP1

$2.95

12.50

7BP7

2.75
9.50
4.00

3.958CP1
1.75
1.65

1.95

861
C62

NEW SCR -522A EQUIPMENT

Only
coverage 40-500
± Mc
TEST OSCILLATOR TS-47/APR, 40-2000+ Mc. Fundamental
0.7
a calibrated (dial accuracy uD
in two ranges. Harmonics above 2000 Mc. Provides
to
more
or
3MW
Output
equipment.
receiving
per cent) H.F. source for testing
on
Operates
output.
wave
sine
or
400 Mc. less on harmonics. C.W., mod. pulse
115/230 60 Cy. or batteries, Part of APR countermeasures equipment $1 6950
New with handbook of Maintenance Instructions
Provides 1000, 100, and 10 Kr. check
FREQUENCY STANDARD TELRAD 18A.100/1000
$2395
Kc Bliley Crystal.
dual
points from 100 to 45,000 Ke. Employs
Cy. New with instructions
60
Calibrates with WWV. Operates 110/220,
moduMeasures
altimeters.
radio
various
For
calibrating
SET.
TEST
TS-16/APN
$2950
lator sweep frequency and band width of transmitter. Excellent con-

dition. Price
and N-3.
AN/APR-1 RECEIVER. For use with tuning units TN -1, and N-2,
$14950
Range 38-1000 megacycles.
Price with tubes less timing units
11F stages, tuned converter and
158-210 Mc RECEIVER BC -1068A. Has 2 tuned
eye, and 2 stages of audio. Tuning
oscillator, 5 IF stages, diode detector, tuningcoverage.
Operates from 115 V, 60 ('y.
increasing
or
lowering
for
coils may be altered
$2950
Gov't. cost estimated at $700.00. Our special price including 14 tubes.
Only

Shipping Weight Approx. 100 lbs.
30 watts. Tunable
300-1200 Mc TRANSMITTER T85/APT5. Nominal output 10 to
operates from 115 V,
cavity provides range from 300-1200 Mc. Filament transformer
$13950
2-829B.
1-6L6G,
2-6ÁG7,
2
--OACI,
60 Cy. Uses 8 tubes: 1-931A,
1-3C22 (oscillator). Price with tubes

HIGH POT TRANSFORMER
Westinghouse. Pri: 115, 60 cy. Sec: 15.1+ 030A, C.T. ungrounded.
Excellent for high -potting tests. Size OA
12H x 813W x 9141. Weight 67 lbs.
Fully enclosed steel case. Price...$29.50

MODULATION TRANSF.
For RCA, Type 250-K. Broadcast Transmitter (M1-7242) P to P Primary Imp.
Secondary Load 5,030
15,000 ohms.
ohms. Size 11'4x9, x13". Wt 143 lbs.

9.50

New

Clare octal base 75 ohm coil. 115 V, 60
Cy. Makes two breaks one. New....$1.95
Western Electric D163781 Octal Base
2400 Ohm coil 10 MA operating. Makes
$4.95
one. Normally open. New

SHOCK MOUNTINGS

1

6

A

C

TypeA-3x3x1-YiSn

Type B-2-%x 2-% x 1-% in
Type C-1-34 x 1-14 x % in

PHONE
DEERFIELD
ELECTRONICS

-

:

.30
.20
.10

Size 12%,

Shipping wt: 150 lbs.

10 In.

cases. Shipping weight aperox. 305 lbs.
Price

SOUND POWERED
CHEST SETS
U. S. Instrument Co. No.
A-280 Combination headset and chest microphone.
Brand new, including 20
ft. of rubber covered cable
and plug ....$17.50 each
H EADSET ADAPTER. MC -385C Matches
hi to lo imp., for HS -33 or 38 phones.
New in original cartons
$ .65
TRANSMITTER CAPSULE for TS -13
handset. New in original cartons $1.75

FIELD
TELEPHONES

=

5500V. HMS. Raytheon.

Price

1

0ßx
z1New.

$27.50

......

$225.00
VDC ® 3.8 Amps. New
Leland Eles. Co. PE206A. Input: 261X1
at 28 Amps. Output, 80V, 800 oy., 1 Ph.
216.56
485W. New
P E2I 8 H. Input: 28DC. Output: 115. 400
$32.50
oy.. 1 Pb.. 1.5KVA. New
Out28DC
Input:
G.E. 5ASI3IJJILA.
51 Ph., 1.5 KVA
400w
cy.,
put: ,N
Eloor. 32VDC to 110AC. 60 cy.. 1 Pb. st
$29.50
2.4 Amps. New
Type PU-7/AP 2500 VA Input 160 Amps.
H 28 V. Output 115 V. 400 Cy. 1 Ph,
1lated.

a2u

Both

nd freq. regulated. New.

voltage

Price

$98.50

DYNAMOTORS

Navy type CA10-211444. Input: 105 to
130VDC. Output: either 26VDC at 20
amps. or 13VDC at 40 amps. Radio fil-

tered and complete with line switch.
$89.50
New
Type PE94CM. For SCR -522. Brand
new in overseas cases. Has wide band
$14.95
input and output filters

AMPLIDYNES

Input 27 VDC ® 15 A.
Output 60 VDC ® 2.5A 4600 RPM.
50
New
5AM3INJ9A. Input 27 VDC ® 44 A.
ut 60 VDC ® 8.8 A.. 7500 RPM.
Output
5AM2I117.

Input

Ñ

3.50

27

LDutN608VDC @ 8.8

A.M3IJIA.

44 A.

Z

30®0

$]

Ú

SMALL DC MOTORS
G.E. 5BA5OLJ2A. Armature 60VDC at
8.3 Amps. Field 27.5VDC at 2.3A RPM
$27.50
4000. H.P. 0.5. New
G.E. 5BA5OLJ22 Armature 60 VDC at
8.3 Amps. Field 27.5 at 2.9 Amps. RPM
4000. H.P. 0.5 Gear Box No. T825428101, has two 160 RPM and one 120 RPM
take-off. Gov't. Cost $207.00.
price
27.5DC. 1/20BP,3600RPM
Oster
$9.50
Shunt Wound. New
Dumore Co. type ELBG. 24 VDC, 40-1
g ear ratio. For type B-4 Intervalom$e2te7r.

5

N

,

JA

RM29A Complete with
carrying cases and
TS -13 handsets. New
in original cartons
$17.50

'

ÿ--

vlNvL

SYNCHROS

Ford Inst. Co. Synchro Differential Generator. Mod. 3 Type 5SD0. 90/90V.
$4.50
400 cy., Ord. Dr. 173020. New
Armor. Synchro Differential GeneratorTyPe .
New
.
HobartDMfg. Co. Synchro Dif. Gener-ator Type XIX 115V, 60 Cy. New $4.95
5F, 5G, 5CT Aleo In Stock

D.C. SELSYN MOTOR

Step by step type for use with potentiometer in D.C. Selsyn Control Systems.

Bendlx-Type CAL 14810 (24K1 Mod 0).
$4.95
input

to 10

MOTOR GENERATORS

$149.50

9 CONDUCTOR CABLE

i

Westinghouse Type FL. 115V, 400 cy..
6,700 RPM. Airflow 17C.F.M. New $3.95

70 Volts DC

Input 115V., 60 cy. 1 Phase.
a
The model 8RC89F16 Copper Oxide battery charger consists of
eletransformer, a secondary reactor, a copper oxide rectifying
ment, a ventilating fan, control circuits and auxiliary equipment
necessary for proper operations. Transformer tapped for various
supply voltage. Eight secondary taps for adjusting changing rate.
Built into metal cabinet. Metered.
Complete with spare fan and fuses. New in original packing

for

IN

G. E. Step -Down. 6KVA. Pri: 230/460.
Sec: 115/125, 60 cy. Size: 20" z 11" x
Navy grey finish,
9/". Weight 225 lbs.
integral junction box and mounting
$69.50
brackets
Plate Trans. Raytheon. U-5815 Pri:
440/220, 60 cy. 3 phase. Seo: each phase
959.50
1310V ® 0.67A test 6000V
Plate Trans. Pri: 115V., 80 cy., 1 Ph.

Charges 54 Cell Battery at from
ampere rate

xtal
dial
for

RELAYS

60 CYCLE TRANSFORMERS

G.E. BATTERY CHARGER

REPAIR PARTS FOR BC -348

PLUG

1

$295.0

Navy type PU/11
ay., 1 Ph., Output:
Ph., 5.3 amps. and 28

400 CY. BLOWERS

Complete BC -624C receivers and BC625AM Transmitters including mounting
racks, plugs, connectors, dynamotor.
Brand new equipment with instruction
manuals. Write for full detalls.

(Models H. K. L. R)
Also BC 224 Modela F. K.. Coils
ant., r.f., dei, ose., I.F., c.w. ose.
filters, 4 gang cond. front panels,
assemblies, vol. conta etc. Write
complete list and free diagram.

outs,

Flifier

cy,

Navy type PU/18.
cy., 1 Ph. Output:
1.2Kw and 26 V DC

R

C

B

000V C.T.,

1N21B
1B24
2J62
2J531
3B22

lVIIIIIIIIIiIIIIIIIIIIIJ1!111IllliIIIIIi

INVERTERS

RADAR ANTENNAS
SO

I

O'Keefe and Merritt 115DC to
120AC, 50 ay., i Ph., Export Crated.
$125.00
New
MOTOR GENERATOR, TYPE COU-2
Unit of U. S. Navy TCK-7 Transmitter
Motor; 2 H.P. 230V, D.C., 10 amps.
Generator: 1800V. D.C., 0.4 A, 500V.
D.C., 0.35A, 115V. D.C., 1.5A, 12 V.
D.C., 2A. 3480 R.P.M. Self excited.
Brand new including Jipare armature.
$95.00
ALLIS-CHALMERS 230DC to 115AC.
$149.50
60 cy., 1 Ph., 1.25 KVA
2 KVA

HIGH VOLTAGE
OIL CAPACITORS

ucstrf

Mfd.
INing

er.

Army spec. CO -215 Weatherproof 9 Cond
No. 20 AWG stranded tinned copper
plastic ins., color coded, double viny
jackets with tinned copper braid between
Dia. 9/16" made by G.E. Available 1000
Price 9.12 ft
1500, 2000 ft. reels
$15.0
Sample 100 ft Coil

TERMS: Rated Concerns Net 30,
FOB Bronxville, New York. All

Merchandise Guaranteed. Prices
Subject to Change.

ELECTRONICRAFT
7-0044
Cable Address: Electraft,N.Y

.001
.01
.02
.02
.025

.05-.05
.1

.1-.1
.135
.2

.25
.25
.25

1.

1.
2.
2.

INC.

Price

Volts

KV $22.50
1.29
KV
2.65
8
RV
9.75
20 KV
KV 26.50
50
50
KV 34.50
3
KV
.95
3.50
4.5 KV
7.5 KV
6.95
KV '39.50
50
15
KV 15.50
20
KV 17.50
KV 44.50
50

50

5

7.5 KV
KV
15

5.5 KV
6
KV

6.95

1

I

39.75
9.50
12.50

T
SPECIAL

$6.95

27 MILBURN ST.
BRONXVILLE 8, N. Y.
473
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SEARCHLIGHT SECTION

BIGGEST BUYS!

HEpsNF:würeo.
TRANSTAT 100 AMP

BUTTERFLY CONDENSERS

ONLY

YOUR

$4
106

CONTRACTOR RELAY
WATCHMAN

DE -ION MOTOR
100 AMP

$9
Pole

3

$19.95

-

$Q

95

Position
3
110 VAC 13.5
3 PH Motors

Toggle
Amp
110 VAC 1% H.P.
Cont Rated 15 Amp
CW. 2 Relay Heaters
Trip at 3 Amp. Size 0
Mfg. Wesco.

250
Pole
100 Amp

VAC.

Amp interrupting capacity.
5,000
«,Used".

jaRHEOSTAT

TYPE C

TYPE D

300 to 1000
MC Can

300 to 1000

Use 368AS

-

5.

)1111

al

G.E. Type K2746A
Dia. 9216934 Used
with
Cy -153
TPL-1.

Only

$9.95

Sec.

500

Ohm #2
600 Ohm

Side tone
151015,-

-

5.8
Á01D 125V
Used with
5

GEAR REDUCTION MOTOR

J;

000

J.

Rectifier

1-39.

$1.

Pri, 90 VAC 60 cy
3 Amp. Sec. 6400
V. .1 Amp 6 y x
5% x 61/4 H.

cy

95 Flat.

VAC or 230 VAC 60 cy

Pri 100, 105. 110, 115. 120, 125 VAC 60
cy Sec. 2 Windings 2.6V 10 Amp. 5.15V 3 Amp.
6.4V 5 Amp; 2 Windings 10.1V 8 Amp. 434 VCT120 MA.

1366T11L-I

Pri. 117 VAC 60 cy Sec. 2000V. EMS 2.5 MA; 2.5
V at 1.75 Amp; 6.3V at 6 Amp Moisture Proofed.

Tapped

H.P. Type R 115
1725 RPM 1 Phase 54
Shaft, used with 9LX%

'14"

OIL COND.
VDC Price
3000 51.95
7500
2.29
1.29
4000
2.49
7500
1.75
2500
8000
1.49
3000
2.49
2.95
3600
4.95
500o
1000
.95
4.95
3000
1000
1.95
1.29
600
600
1.39
600
1.75
1000
2.49
600
2.49
TI 1500 4.95

MFD
.1
s

2..5
1

1
1

2
2

4
6
7
6

10
10

Dual
4

2.4

1000
600

MFD

250
500
1000
1000
1000

1200
1600

24000
177

Dual 4.5 H 120 MA; 4.54 70 MA
Dual
H 400 MA; 4.2H 75 MA
Swinging 2-7 H 550 MA
15 H 80 MA. 385 Ohm
1.3 H
VDC .020 Amp 60 cy. 600 V
5 H 225 MA 400V Ins

PILOTO FLASH

SPECIAL

MFD
525

Coil: Telephone Retardation -27

VDC Price
450
59.95

For PE 85 A -B -C -D -E
Models Armature. Brand
New MFD. Leere Neville.

$1

7

50

ó

FILTER UNITS

I+1.-1511 Freq
'.7 11C -Drake.

FL -17
Used with
l)yn. PE 101.
FI, -4l
-Used
with
1'nrt rol 1'6it I1M-27,.

MERsHERAo
474

up to

$3.95
$.95
$2.95

o.

$1.49
$2.45

Potter Brumfield.
D.P.D.T. 110 VAC 15 Amp
Will Operate 24 VDC 15 Amp
11

$'.49

Ohm.

VARIABLE TRANSFORMER

$495

Pri.
4

115 VAC.

Amp 50-60

cy.

Amp.

Sec.

30

producer
MIFD. U.T.C.

$3.95
ALL PURPOSE
FILAMENT TRANSFORMER

$1.95
$2.95
$5.95
$1.95

Ins....

$

$4.95

Pri. 117 VAC
60 Cy. Sec.
#1 6.4V 12
Amp. #2 6.4
V 10 Amp.
#3 5.0V 3
Amp. #4 5.0
V 3 Amp, #5
5.0V 3 Ame.
#6 2.5V 1.75
Amp. Size
5-9 / 16'x
5-1/16^x
5V" H.

.49

$1.95
3

Amp

2

Position
1) l'.S. T.

$J

95

SW

5245 GRAND RIVER
Detroit 8, Michigan
Phone TYler 8-9400

www.americanradiohistory.com

.Yi.........

CIRCUIT BREAKERS

BK22K RELAY
Used with SCR 269F Change over
contains 28V Step
Relay 5 Deck 6

Used

with Dictaphone
Ile -

$1.29

Ohm DC Res
$7.50
Coil Repeating 20, 135 and 1000 cy Signaling;
Impedance Ratio 1-1
$4.95
Reactor Oil Filled 60 H 50 MA Used with SCR
682-A
$19.95

3.95

POWER UNIT ARMATURE

H

VAC 400 cy Inductive Load,

$.95

1

1

$3.95

to 135V. 25

CHOKES AND REACTORS

VDC Price
10
$ .39
12
.49
3
.69
15
.95
25
1.29
10
.95
15
1.29
3
1.49
110 VAC 1:45

$3.95
.r

24 VDC 5 Amp 240 Ohm-120

$.95

Pri. 115V 400 Cy. Sec. 800V 150 MA; 200V 30 MA
5V 3 Amp; 6.3V 7.5 Amp.

PAPER CAN

$2.45

$1.29

Output Pri. Impedance 20,000 Ohms Sec. Impedance 2,000 Ohms 5 MA. DC. Freq Response ---" 2db.
100 to 5000 Cy. Used with Freq Meter BC 438.
Pri. 117.5 VAC 60 cy Sec. 220 V. at 50 MA; 5V.
6 Amp; 8.3V 2 Amp; 6.3V, 1 Amp.

RF Signal 15 to 25 MC and 90 MC to 12
MC modulated at 400 cy or 625 cy 110 VAC
50 cy with carrying case.

Coil 14 VDC .47 Amp 30 Ohm
Res. D.P.S.T. Contacts 1000
VDC. G.E.
6 Contact D.P.D.T. 115 VAC
6 Amp. 530 Ohm DC Rea
Each.
Oper, Voltage 18 V. 80 cy. 4
Amp Contacts Rated 115 VAC
8 Amp. Single Winding Coil
S.P.D.T. AC Bee. of Coll 4

$A.75

Pri. 117.5 VAC 50-60 cy Sec. 6.3V, 0.9 Amp.

$49.50

mIes
Ins.
Brand New.

DC Res

Pri. 100 VAC 80 os'; Sec. 400 VCT 20 MA 6.3V
1 Amp; 5V 2 Amp.

SIGNAL GENERATOR 1-122

2500 V. hill'
;o Ground My-

Fast Action.
D.P.D.T. Coil 3V. .27 Amp

TRANSFORMERS

50

Amp.

RELAY SPECIALS

PP 0L6's
.5 Watt
'ri.5.000

Ohm

P.S.T. 15
Contacts

4

For

PLATE TRANS.

TRANS.

$62.50

110 VAC 60 cy

Has

MC
Clip

95

JJ.

Sil- Xtal D e ver Plated teeter
Tube

RCA OUTPUT

PULSE TRANSFORMER

05
.1

15 Amp.
Brand New.

955

Type Tube

CIRCUIT BREAKER

OS

Pli. 115 5V

60 cy Sec. 0135 V-2KVA

95

TYPE A
to 330 MC

Can Use

$49

529.95

1 1 5

VAC 60 ev
11.5 KVA See. 0-115 VAC 60 cy 100
Amp Max. MFD, Amertron.

3

15 AMP

CHOICE

$149.
Pri,

POW ERSTAT

115 Vac 3 Amp
115 Vac 15 Amp
115 Vac 25 Amp
Mfg. Heineman Co.

$ .95

1.95
2.45

DTERMS: Cash
with order or
OOWN-BALANCE
25%
C.O.D.
AYS
NET
RATED
ALL PRICES
ACCOUNTS
NET F.O.B. DETROIT
Merchandise
Subloct to Prier
Sale

October, 1954

-

ELECTRONICS

SEARCHLIGHT SECTION
...itarrrl.

FALL, 1954

TUBE SALE

Authorized Distributors for Eimac, Westinghouse (WL) CBS-Hytron (CBS), Cetron, Lewis & Kaufman and Penta Tubes.
ELECTRIC

WESTERN
NEW

2C51/396 -A
2K45
21(55
271-A
274-A
274-B
275-A
310-A
311-B
313C, CA, CA
337-A
348-A
359-A
373-A
374-A
387-A

We maintain on our premises a

ORIGINAL -BOXED
394-A
$3.85
403-A/6AK5
75.00
403-B/5591
29.50
404-A/5847
16 00
4 95
407-A
3 95
408-A
416-A
12.00
416-B
3.50
417-A/5842
4.50
418-A
2.50
421-A
6.00
422-A
4.95
705-A
3.50
709-A
3 50
5780
4.50
5795
9.00

1.25
3 45
12.90

Sylvania Boxed

C3J

Electrons, Inc.

3624
3626
3929

W.E. and Raytheon Box

Raytheon Jan
Raytheon Box

3C22

G.E. Boxed

3J30

-

Sylvania Wood Box

R1131

CERTIFIED

2.50
611
66.50
rite
18.00
15 00
15.00
1.20
2 50

50-T
UH-50
4-65A

100TH
100TL
4x150G

$4.00
13.50
7.75
7.75
40.00

592/3-200A8
750TL
1000T

.

.

69.75
15.70
59.50
116.00

TYPES
01A
106

75c

10c
10c
50e
2 50

1H4
1V
BH

2X2

35c
50c
40c
75c

41

56
81
82
6E5

WE SPECIALIZE IN WESTERN ELECTRIC,
SUBMINIATURE and NEW JAN
RUGGEDIZED TYPES.

8.50

ED

227A
250R
304TH
30471,
4-400A
4x500F

WE SPECIALIZE IN
OUT-OF -PRODUCTION

FULLY GUARANTEED, STANDARD
BRANDS at the LOWEST PRICES
consistent with HIGHEST QUALITY.

2.75
9.00
66.66
55.00

SURPLUSO

Other EIMAC Types in Stock
for Immediate Shipment.

diodes, transmitting,
power tubes, etc.

ignitrons,

IMMEDIATE SHIPMENT from one of the
MOST COMPLETE inventories of
SPECIAL PURPOSE, TRANSMITTING,
RADIO and TV RECEIVING TUBES.

3.60

AL
VALUES
I

$10.70
6.75
9.50
7.00
6.70
14.80
4.50
5.50
35.00

2C39A ......
HX21A
35TG

We can test your tubes too: Jan
1-A or Mil E -1B Specs or Commercial Specs.
We do specialized and qualitative
testing on magnetrons, klystrons,

350.00
350.00

$3.80
27.50
6.75

Sylvania Jobb. Box

EIMAL

I

ELECTRONIC
TUBE TESTING

AND OTHERS

Sylvania Jan Box

e

with complete facilities for

2 50

SPECIALS
1624
2K28

TEST LABORATORY

.$3 00

80e

40e

AND MANY OTHERS

CAN WE HELP YOU?

1110018MOBIL

POPULAR, NEW

ALL TYPES

RUGGEDIZED TYPES

RADIO and TV

i

RECEIVING TUBES

VXR-130
5633
5634
5635
5636
5637
5638
5639
5641
5642
5643

Original Jobbers' Boxed
or

ORIGINAL Sealed

In Bulk in

Jan and Commercial

SUBMINIATURE TYPES

Master Manufacturers'
Cartons

At Wholesale

EACH

.

.

.

5646
5647
CK-5676
CK-5702
CK-5703
CK-5703WA
CK-5704
CK-5744
CK-5744WA
CK-5784
5829

$1.50
6.90
6.90
6.90
6.90
3.50
7.90
7.90
3.50
.95
6.00

.

.

.

EACH

.

$6.90
3.75
1.15
2.20
1.25
4.50
2.20
1.25
4.50
3.25
1.75

2D21
614 (RCA)
6AKS-W

EACH

5829WÁ
5840
5896
5899
6021
6D4
6K4

.

5654/6AK5-W
61196
5656
5670
5725/61156W
5726/6AL5- W

.. $5.80

6.90
6.90
6.90
5.95
2.5
2.75

5751
5763
5814
5879
6073
6080
6080 WA
6082
6096
and others.

AND MANY OTHERS
IN STOCK

Price Levels

DIODES

1621
1H21 -B
1622
1623
1N23A
1N23B
1N26
.

.

..

1634
1634-A
1N38 -A
1N44
1645
1648
1652
1663
1N69
1N70
2C40
2C43

1.75

1.85
6.50
.60
.60
.75
1.10
1.20
.45
.55
1.90
.75
.80
7.25
11.90

...

-or

-

or Call."

Volts

9. 12, 18, 24 and 2e

Continuous Ratings

SELENIUM RECTIFI

i

a.
Ap
2

2,
4

6
1
1

1/4
ot
21
30
37
45

.0
.0

32

2

4
3

6
5

1.5
00
2.0
20

%;

2

Vls
24

.0
.0
.0
.0

1.5
1.5
55
3.0
80
4.0
25
2.0

5'2
ot
.0

54
60

1.0
1.0
2.0
2.0
80
4.0
75
6.0
..

3:10
ot

7.5

ot
46
.0
.0

ELECTRONICS

-

.

i

Well -Rated Firms
D. & B. Net 10 days

-CABLE

BARRYLECT, N. Y.
Special attention to
export orders

Cartons by the Case. Write

for Quantity Discounts.-"
W. Voltage

50 V.
15 V.
50 V.
15 V.

Ea.

.85
.35
2.25
1.50

NEW RECTIFIER CHOKES
P..... .07 Hy.. 6 ohm ... $7.95
.01 Hy... .1 ohm... 14.95
24 ¡Lops. ...004 Hy....025 ohm. ..29.95
4 Amps
12 Amps

.

1111111M1=1»

PHONE: RECTOR 2-2562

.0

1.0
1.0
2.5
3.0
4.0
4.0
95
8.0

1.0
1.9
2.0
3.0
90
5.0
20
8.0

BARRY ELECTRONICS CORP.
136-C Liberty St.,

New York 6, N. Y.

.

00
Bui d other Selenium Rectifiers, Transformers and Chokes
to your specifics ions.
Buy from the Direct Source for Quick Delivery.
0

We

i

i

2000 MFD
6000 MFD

RS

FULL -WAVE BRIDGE TYPE

.0

500 MFD
1000 MFD

COD charges

.0125
6567, 6W4, etc.
Large GT
.015
1B3, 6BQ6GT, etc.
Large G
.02
5U4G, SBG6G, etc.
"Quantity Users -Buy These

GT

FILTER CAPACITORS

Capa city

Amps...16.75
Amps...35.75
Amps...45.00
Aines...59.05

12
24
10
50

remittance to save

6AU6, 6AL5, etc.

Arranged to
Your Benefit
For Quick
Action and a
Fair Deal,
Write, Wire

.

EACH

i

Miniature ..$.01

Perhaps o
'Swap' Can Be

NEW RECTIFIER TRANSFORMERS
Pltí: 115 V.. 60 cycles in.
4
rnps...$8.75
SEC:

Today.
SIZE

-

-25

-

Excess Tube
Inventory Into
Cash!

2E24 (RCA) $ 2.20
19.00
2925
7C25
120.00
FG -17
5.00
QK60
55.00
QK61
65.00
QK62
75.00
707-B
6.95
5.90
725-A
1.20
807 (Jan)
829-B
9.95
832-A
6.95
1.20
866-A (RCA)
869-B
30.00
872-A (G.E.)
2.75
1615
.80
4.20
5516
5625/KC-4
55.00
8020
2.00

.35
1.85
1.00
1.15

$

Two -Colored Cartons With New
Super -Gloss
Safety Partitions
Red and Black Carton is the
Most Distinctive Box Available

"Turn Your

-NYC

Terms: FOB
% Deposit
with order
or send full

TUBE CARTONS

Popular Types and Crystal Diodes

$1.00
4.50
1.70
1.85
1.75
14.75
2.75
2.45
1.15
1.75
.95
1.75
1.00
1.75
3.25
5.50
3.35
1.90

.

All Merchandise Fully Guaranteed

October, 1954
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SEARCHLIGHT SECTION

SURPLUS SALE!
EQUIPMENT

OIL CAPACITORS
2

MFD-BATHTUB Side Terminals
600v

4
4

4
8

70
10
8

-

KITS of ELECTRONIC PARTS

Transmitter with Tubes.
Range 100-156 meg. Like new.
Checked out.
$20.00 each

ARCS

.65 ea
MFD-TLA Round 600v
1.00 ea
MFD-Upright Lug 600v
.75 ea
MFD-Upright Standoff Ins 600v .85 ea
MFD-TJ Upright 600v
1.50 ea
MFD-220 Vac. 25 Cycle
4.50 ea
MFD-TJ 6100 600v
2.15 ea
MFD-# 1089 CP70 1000v
3.00 ea

100 -Micas & Ceramic Condensers

Signal Corp Remote Control C-433/
GRC. New.
$20.00
Signal Corp Local Control

25 -Wire Wound Resistors 5-10-20

watt

$20.00

Constant

Voltage

Generator

GENERATORS

#30163. Rated 90 V.A. Primary

METERS

ELECTRIC SPECIALTY CO..

volts 190 to 250v 60 cy 3 phase
output volts 230 1.31 amps 85%
phase original cases.
$75.00 each

2" Square Weston Sangamo 0-.5 rf amp
$2.00

2" Square Weston Sangamo 0-5 dc ma 2.00
2" Square Weston Sangamo

T37 -Telegraph Key

Type

N5.5-MLC54C-MLC2-

Volts
Amps
P
Cyc. Ph.

$1.00

Input
32
0.8

DC

Shunt

Output
220
3.3
.6
DC

Out

420

ut

Output
13

0.5

0.75

DC
New

DC

Shunt

Comp.

Shunt

835.00

ELECTRIC SPECIALTY CO.

0-40 dc volts 2.00
3

1.95
1.95
4.95

100 -Asst Sockets, Terminal Strips
100 -Precision 1% Resistors

C-434/

GRC. New.

Sola

$3.95
1.50
3.00
4.95

100-1/2-1-2 watt Resistors
100-Tubulars .001 to .25
25-Electrolitic Condensers

Press Wireless Tape Pullers

" Round Westinghouse

600 Watt Generator Motor

10.00

Input

115

V.D.C.-5.0 Amps to
In crate NEW

300V. Amp.

Scale 75-0-75 dc ma 3.00

Telephonics TH37A Navy Phones. 5 ft.
cord tips-Hi -Imp. ind boxed 3.00

33g" Round Weston 301-0-500
microamps, Scale 250-0-250 4.00

115 A.C. 60 Cy.

$40.00

600 Watt Motor Generator
Input 230V.D.C.
300V. Amp.

2.3 Amps to 115 Q.A.C. 60 Cy.
840.00

In crate New

RECEIVING TUBES
Type
0A4
0Y4
IA5GT

Price
S

.65
1.00

I1pNSGT

.50
.50
.55

IA6
1A7GT
LACS

.55

Ì
1B5/25S

.75
.75
.50
.75

4

IC5GT
1D5GP
IE7GT

1S4
1SS

IT6

G
1F7G

3AQS4GT

3Q5GT

5AZ4

6A65Y4G

75
.55

6A8

.15

1G4GT/G

6AB5/6N5

6AB7/1853....
6AF6GT/G

.50
.50
.45
.65
.60

1H46G

1H5GT
IL4
1LA4
1LA6

1LC5

6AT6
6B8
6B8G

6B56
6BF6
6C5GT/G

.60
.60

.1LD5

1LG5

.60

1624

$3.00
.50

6F
6F GT/G

.60
.5.50

6C8G

.40
.40
.45
.60
.60
.40
.40
.4
.40
.45
.45
.40
.45

6F6GT
6F8G
6G6G
6H6
6H6GT
6J6
627G
6J7GT
6K7
6K7G
6LSGT

.55

2W3

Price

Ty a

.50
.45
.50
.70
.55

2A3
2A6
2A7

.55
.50

1114

Price

Type

.55
.75
50
.55
.40
.40
.50
.6
.65
.60
.60
.60
.45
.50
.50

6L7
6LG

.60
60
.60
.50
.50

N7GT
6P5GT
6R7

6S7G

.60
.50
.59
.50
.50
.50
.50
.50
.60
.50
.60

6SG7
6SH7
6SK7
6SK7GT
6SR7
6SR7GT
6ST7
6SZ7
6T7G

.48
45
.

.55

Type
6Ú7G.

6W7G
6Z7G

6ZY50

Price

Type

Prl5Ó

.55
.75

12SF5

I2SG7
125517
12SJ7
12SJ7GT
12SL7GT

.50
.50
45
.40
.40
.55
.45
.40

14C7

.50

.550

7A6

.50
.75
.50
.55

7AD7
7AF7
7AH7
7C7
7E6
7E7

7E8...........
7G7/1232
7H7

7L77K7

R
7S7
7W7
7X7
7Z4

.50
.65
.75
.60
.55
.75
.65
.65

.75
.65
.45
.45
.45

12A6
12AU6
12AW6
12AY7
12C8

.65
.75
.50
.60
.60

12FSGT
12K8Y
12S8GT

123C7

.40
.40
.40
.40
.45
.45
.45
.60
.60
1.00
.50
.50
.50
.40

4Z

12SR7
12Z3
14AF7
1

Price

35 GT

4E6

.5Ó

14E7
14F8
14H7
1427
14N7

.60
.65
.50
.70
.60
.55
.50

19

1926

.55
.60
.45
.45
.60
.60
.50
.40
.50
.50
.40

24A

25AC5GT
36
1

32
33

34
35
35B5

35L6GT
35Z3

36
37

39/44
45
45Z3
45Z5GT
46
49
50
50A5

50Y7GT
55
56

57

7950
.40

71A

.50

82

.80
55
.45

84/6Z4
117P7GT

117N7
1N64 DIODE..

I000
1 50
.25

SPECIAL PURPOSE TUBES
1C21

2C26

.25
.35

3B7
3BP1

3C23.
3C24
3DG
3FP7
5FP7
7BP7

.

.

.

.

.

.

1.00
3.50
.75
.35

1.00
1.00
2.00

UT25A
RK34
EF50
RK73
114B

245 A
253

268A

304TL

A
708A
371

.25
.35

721 A

.50
.50

724B

.35

803
807
814
836
838
843
864

1.00
8.00
1.00
4.50
.50
1.00

723AB

801A

1.00
11.00
1.00
.25

2.50
1.30
3.00
2.50
1.50
.30
.25

1

865

866A
869B

872
954
955
956
957
958
1629
1633

.50
1.00
15.00
2.00
.25
.25
.25
.25
.25
.20
.25

1808

.50
.50
.50
.30
.35

2051

5844
8011

9006

R-3000
Amperite .50
7HTF3

4H-11

Amperite .50
Amperite .50

DISC -O -PHONE- 16 Hudson St. New York 13, N.Y.
SALES CO. INC.

WH 4-0367
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COMMUNICATIONS EQUIPMENT
MICROWAVE COMPONENTS
10

CM.-RG48/U Waveguide

ECHO BOX: Tunable from 3200-3333 Mc. For
checking out radar transmitters, for spectrum analysis, etc. Complete with pickup antenna and coupling
devices
727.50
10 CM ANTENNA ASSEMBLY: 3000-3300 Me Parabolic Dish, 29 inch Diem. Fed from dipole Rotation:
360 Deg. Azimuth at speeds of 20 and 10 RPM. Tilt:
20 deg. above and below horizontal. Motor -Driven by
2-28V motors, 4.5 A Total Drain. Azimuth info. is
fed to seism mechanism, and elevation data is obtained from Azimuth potentiometer. Net weight 55
IO CM

POWER SPLITTER for use with type 726 or any 10 CM
Shepherd Klystron. Energy Is fed from Klystron an-

tenna through dual pick-up system to 2 type "N" output connectors
$22.50 EACH
LHTR, LIGHTHOUSE ASSEMBLY. Parts of RT39
APO 5 & APG 15, Receiver and Trans Cavities w/
assoc. Tr. Cavity and Type N CPLG. To Recvr. Uses
2C40, 2C43, 1B27, Tunable approx. 2400-2700 MCS.
Silver Plated
$22.50
BEACON LIGHTHOUSE cavity D/o UPN-2 Beacon 10
an. Mfg. Bernard Rice, each
$27.50
MAGNETRON TO WAVEGUIDE Coupler with 721-A
Duplexer Cavity, gold plated
$45.00
721A TR BOX complete with tube and tuning plungers
$12.50
McNALLY KLYSTRON CAVITIES for 707B or 2K28
2700-2900 Mc.
$4.00
Adapter
WAVEGUIDE to v%" Rigid Coax 'Doorknor"
Choke Flange Silver Plated Broad Band
$32.50
ASI4A AP -10 CM Pick up Dipole with "N" Cables
H LMDEL2D167284 -TO-TYPE

MC Type

"N" Feed

"E" PLANE BENDS,

90 deg.

less flanges

AMPS
3.8

19
14

POSX-15

2.8
27

i28

DA -7A

28

DM33A
23350
B-19,

12

1.75
9.4

28

10

.400

1100
540
285
275
500

7

27

DA-3A

300
150

14.5

PE173 CM
BD 690
DAG -33A
DM 25t

1000
220

19

28
14
18
12

2.8
3.2
2.3

.250
.075
.110
.050
.260
.010

5.

.350
.08

450
250

.06
.05

Replacement for PE 94.

Filter.

Used, ilterllent.
tLess

D-168184: 0.5 aseo, up to 2000

Price
$4.35
8.95
15.00
3.95
3.95
6.95

6.95

22.50
8.95
4.49

vde, 62 A. Output: 1159V, 8004cy
518.75
7A, 1 phase. Used. excellent
PE -218H: Input: 25/28 vde, 92 amp. Output: 115V.
$37.50
350/500 cy 1500 Volt-ampere. NEW
:
24

-.

PE 206: Input: 28 vdc, 36 amps. Ou
500 volt-amps.New Dim. 13 x53'
cy,

80 y 800
x 1055$22
50

f4SEA-DOG" CONVERTER
Designed for Buships, this rugged, compact dynamotor is rated as follows:

INPUT: 115
OUTPUT:

VDC-6

AMPS

at 40 AMPS
VDC at 20 AMPS

13 VDC

-OR-26

Brand New, with Switchbox
and Spare Parts

-RG 52/U

$89.50
e7

COMBINATION -115V/60..-INPUT
CT 133 150-C-150V/65MA, 6.3V/2.5A,

FLEX. WAVEGUIDE SECTION, 1 ft. long. With 13G40/UG-39 flanges. Attenuation is lees than 0.1 db. at
9375 mo, and VSWR is less than 1.02. Rubber covered
$7.50
3 CM ANTENNA ASSEMBLY: Uses 17" paraboloid
dish, oeerating from 24 vdc motor. Beam pattern: 5
deg, in both Azimuth and elevation. Sector Scan: over
160 deg. at 35 scans per minute Elevation Scan: over
2 deg. Tilt: over 24 deg
$85.00
CrossGuide Directional Coupler, 130-40 output flange.
Main Guide is 6" Long, with 90 Deg. "R" Plane bend
at one end, and is fitted with Std. UG 39/13G 40
flanges. Coupling figure: 20 db Nominal
$22.50
VSWR Measuring Section: Consisting of 6' straight
section, with 2 pick-up. Type "N" Output Jacks,
mounted r,¢ Wave apart
$7.50
RG52/U Waveguide in 5' lengths, fitted with 130 39
Per length $5.00
flanges to 13040. Silver plated
Rotating -Joints supplied either with -or without deck
each, $17.50
,mountings. With -ÚG40 flanges
Bulkhead Feed-thru Assembly
$15.00
Pressure Gauge Section web 15 lb. gauge
$10.00
$17.50
Directional Coupler, UG-40/11 Take Off 20db
MagMAGNET AND STABILIZER CAVITY For 2141$t
netron
R otary joint choke to choke with deck mounting $l7.55Ó
512.50
90 degree elbows. "E" plane 2s,¢" radius. .:
Microwave Receiver, 3 CM. Sensitivity: 10-13a Watte.

Complete with L.O. and AFC Mixer and Waveguide
Input Circuits. 6 I.F, Stages give approximately 120
DB, gain at a bandwidth of 1.7 MC. Video Bandwidth: 2 MC. Uses latest type AFC circuit Complete
with all tubes, including 723A/13 Local Oscillator
5175.00
ADAPTER, waveguide to type "N". VO 81-U, p/o TS
12. TS -13, Etc
$14.50
ADAPTER, UG-163/U round cover to special btL
Flange for TS -45, etc
$2.50 ea.

JAN WAVEGUIDE FLANGES
$1.10

UG 39/41

UG 40/U
UG 40A/U

UG
UG
UG

$1.25

$1.85

bl/U

52/U
52A/U

$1.65

$3.40
$3.40

THERMISTORS

$1.35

áI.42

$1.35

1

D171812

D-172155
D-167176

CT -048 350-0/.3350V/90MA,

11.63

1.50

$1.25

$1.79

8.10

5V/3A, 25VCT/IOA,

5.68

CT -003 50-0-350V/70MA, 5VCT/3A, 2.5VCT/9A

5.10

CT -007 400-0-400V/IIOMA, 5VCT/3A, 2.5VCT/
15A, 2.5VCT/3.5A
CT -312 $00-290V/90MA, 5VCT/3A, 6.3VCT/2

KV, "A" CKT,

1

microsec, 400$PPS

Só

1,

-84-810)
G.E.
4sectionsP40.;84 Mace ee .
CKT Dua1 Unit: nit
810 PPS. 50 ohms imp; Unit 2, 8 Sections, 2.24 micro$6.50
sec. 405 PPS 50 ohms imp
200
7.5E3-I -200-67P, 7.5 KV "E" Circuit. 1 mlcrosee,57.50
PPS. 67 ohms impedance 3 sections
16
7.5E4-I6-60. 67P. 7.5 KV 'B' Circuit, 4 sections
$15.00
mlorosec. 80 PPS. 67 ohms impedance
200
microsec.
3
"B"
Circuit,
KV,
7.5
-67P,
7.5E3.3.200
$12.50
PPS, ohms imp, 3 sections
H-616 10KV. 2.2 uses., 375 PPS. 50 ohms imp. $27.50
H-615 10KV, 0.85 WM., 750 PPS. 50 ohms Imp $27.50
KS8865 CHARGING CHOKE: 115-150 H (2) .02A, 82
$37.50
-40K 0$ .08A, 21 KV Test
1 Mícroeec
G.E.
$6.se
950
Impedance
PPS.5550
KS9623 CHARGING CHOKE: 16H @ 75 MA, 380 Ohms
DCR. 9000 Vac Test
G.E. 6E3-5-2000 50 P2T: 8 KV., "E" Circuit 0 5 used
$7.50
/2000 PPS/50 ohms/2 sections

l

Inversion: PRI: 5 KV PK. Pulse Negative. Sec: Pos. Pulse, 4 KV: 1 user. and ,001 DUTY'S
RATIO
541318.1 3 wdgs. Ratio: 1:1:1, 1.10 ub./wdg. 2.5 ohms
DCR
Westinghouse 4P37; Primary: 50 ohms imp. 750 v Bea
15 kv, 1000 ohms imp. Biflar filament trans. built-in.
deliveries 12.6 eat 2.5 amp. (pri. 115v. 400 cy.) $37.50
RAYTHEON WX 4298E: Primary 4K17.. 1.0 USEC.
SEC; 16KV-16 AMP DUTY RATIO: .001 400 CYCLE
$42.50
FIL. TRANS, "BUILT-IN"
50 ohms.
KS
WPllatte VolltaCO:ge: 18KVParit7of APQ-13
K35145 -Puise

6.35

GE

3.25

PLATE -115V/60, --,I N PUT

PT

$1.15
900-0.900 VAC (750VDC) or 800-0-800
10.35
VAC (660VDC) at 225MADC

159

PT 157 1400-0-1400 VAC (300MADC) or 1175-025.50
1175 VAC (I000VDC) at 300MADC
9.45
PT 371 210.0-210V at 2.12Amp
105.00
PT 133 3140/1570V, 2.36KVA
PT 801 22,000V/234 MA., 5.35 KVA, "Le -Cap"

1

PT 521 7500V/.06A, Half -Wave
PT 913 2500V/12 MA :H'SLD
PT 12A 280VCT/1.2A
PT -38-2 37.5/40V AT 750 MA

4.95
3.95
2.15

CATHODE RAY TUBES

5FP7* ... $1.50
... $2.50 *Mfrs. Quantity
NAGIYETRORIS

3FP7* ... $1.50
3EP1

Type
2J21A
2J22
2J26
2J27
2J29
2131
2132
2138

2J61t
2J62t
3)31
4J34
4)38
4J42t

5J23
700B
700D
706EY
706CY
725-A
QK259t
111(608

QK61t
QK62t

*

Freq.
Range (MC)
3345-9405
3267-3333
2992-3019
2965-2992

Peak Power

Duty

Out (KW)

Ratio

50
265
275
275
275
285
285

.002
.002
.002
.002

2914-2939
2820-2860
2780-2820

3249-3263

3267-3333
9310-9320
9000-9160
9215-9275
3000-3100
2914-3010

24-27KMC
2740-2780
3550-3600
670-730
1044-1056
690-700
710-720
3038-3069
2976-3007
9345-9405
2700-2900

2840-3005
2975-3170
3135-3350

.002

5

8.7

50
50
50
35
35
50
900
750
30
475
40
40
200
200
50
800

.100
.100
.100

.001

.001

.001

.002
.002
.001
.001
.003
.001
.002

.002
.001
.001

.001
.001
CW

CW
CW

-Packaged with magnet.
t -Tunable over Indicated range.

Price
58.75
7.50
7.49

19.95
44.95
24.50
28.50

16.50
24.50
24.50
59.50
132.511,

34.50
34.50
85.00
125.00
169.45
169.50
49.00
22.50
39.75
32.50
32.50
7.50
249.50
85.00

85.00
85.00

#K -2449A

Primary: 9.33 KV 50 ohmsclmp.
Secondary: 28 KV, 450 ohms.
Pulse length: 1.0/5 aseo @ 635/120
PPS, Pk Powerps
(as showá)..532.50

PT 034 125V/45MA

2156

VARISTORS
D-171858
0-168687

2.5V/10A, 6.3V/4A

2148
2149

t: 2% Per. Deg. Fahr. Max. Current 255
MACoefficient:
F.
D-167332 Bead Type. DCR is 1525-2550 Ohms. Rated
$1.35
25 MA at ,825-1.175 VDC
D.I67613 Disk Type DCR: 355 Ohms @ 75 Deg. F P.M.
$1.35
2.5%, 1 Watt
D-166228 Dlsk Type 7120 Ohms @ 60°F. 4220 Ohms ee
80F. 2590 Ohms @ 100°F., 1640 Ohms @ 120°F.
$1.35

6.3V/0.6A

CT 005 350-C-350V/125MA, 5VCT/3A, 5VCT/2A,

2J39

D-164699 Bead Type DCR: 1525-2550 Ohms @ 75 Deg.

0.167208

PULSE NETWORKS

PULSE TRANSFORMERS

$7.50

Waveguide

$544

15A-I.400.50: 15
50 ohms imp

$12.50

POWER TRANSFORMERS
3 CM.

1800 ohms Imped-

6.95

INVERTERS
800-16 Input

PPS,

ance

50
D-170499: Tapped delay, 0.25/.5/.75/Dseo. 8 KV..
$12.50
$6.50
D-165997. Delay 1.25 uses
RCA #255686.502: 1.7 uses, 1400 ohm Impedance $2.00
D -16d2í311. Delay of 0.5 new. 72 ohms with 4 MC. Band$4.75
width
0.168435. Delay 0.5 use°, 555 ohms. 5mo. Bandwidth
24.50
$4.75
D-172578. 416 ohms imp., 0.22 usen. Delay
kc.
D -150979: -Oscillating network. Oscillates at 81.955
Has
When normal current of loma. is interrupted.
built-in temperature control for stability. Assembled
$7.50
in shielded can 4" L x 4" Diem.

6.95

PE 94-C, Brand,New

"N" Male Adapters. WOES

I.F. AMP. STRIP: 30 MC, 30 d.b. gain, 4 MC Bandwidth, uses 6AC7's-less tubes
$24.00
BEACON ANTENNA. ÁS31/APN-7 1e Lucite Ball.
Type "N" teed
$22.50
ANTENNA, AT49A/APR: Broadband Conical, 300-3300

OUTPUT
VOLTS AMPS
405
.095
220
.08

INPUT

VOLTS

e

DELAY NETWORKS

DYNAMOTORS
TYPE
35X.059

C O

GE #K2748 -A. 0.5 usec 0e 2000 PPS. Pk. Pwr. out le

32 KW. impedance 40:100 ohm. Pri. volts 2.3 KV Pk.
Sea volts 11.5 KV Pk. Biller rated at 1.3 Amp Fitted
$39.50
with magnetron well
Z.
50
K-2745 Primary: 3.1/2.8
ohms Z. Pulse Length:
112.6
usec (0 600/600 PPS. Pk. Power 200/150 KW. Rifler;
$42.50
1.3 Amp. Has 'built-in" magnetron well
K -2461-A. Primary: 3.1/2.6 KV-50 ohms (line). Sec1
ondary 14/11.5 KV-1000 ohms Z. Pulse Length:
uses @ 600 PPS. PK. Power Out: 200/130 KW.
Biller: 1.3 Amp. Fitted with magnetron well.per$39.75
secUTAH X-1517-I: Dual Transformer, 2 Wdgs.
tioonn 1:1 Ratio per sec 13 MU Inductance 30 oohh
Ós
UTAH X -1507-I: Two sections. 3 Wdgs. Der section
25.00
1:1:1 Ratio. 8 MU. 6 ohms DCR per Wde
Pulse
686711: Ratio: 4:1 Pri: 200V, Sec. 53V, 1.0 use°
54.50
@ 2000 PPS, 0.016 KVA
TR1049 Ratio 2:1 Pri. 220 MH, 50 Ohms, sea 0 75 H.
$6.75
DCR 100 Ohms
K-904695.501: Ratio 1:1. Pri. Imp. 40 Ohm. Sta Imp.
40 Ohms. Passes pulse 0.6 uses with 0.05 uses rise.9e
0.25/1.0Secondary:hms

.50
RAY UX 7896 -Pulse Output Pri, 5v sec. 41v
.50
RAY UX 8442 -Pulse inversion-40v + 40v
PH L CO 352-7250. 352-7251. 352-7287
$5 ea.
RAYTHEON: UX8693, UX5986. U X-7307
D-163247
W.E.: D-166310, D-166638, KS9800,
at
UTAH #9262, with Cracked Beads, but will operae. ippp

-

1

full rated capacity

$5

vdc.

$5

UX 8693 (8Cß #229627-54): 3 Wdgs. 32 turns 318
wire. DCR is: 362/.372/.4 ohms. Total voltage 3500

ohms 8 Wdgs.
$12.50
Freq range 10 kc-2mo. PIO AN/APQ 13
K-2450: Pulse -Inversion auto -transformer: primary 19
$34.50
kv, 4 user,. Output: 14 Iry @ 100 kw peak
D-166173:

PULSE EQUIPMENT
MIT. MOD. 3 HARD TUBE PULSER: Output Pn18e
Power 144 KW (12 KV at 12 Amp.) Duty Ratio: .001
max. Pulse duration: 5, 1.0, 2.0 micra8eo. Input voltage: 115 v. 400 to 2400 cps. Uses: 1-71B, 4-89-B,
Lees Cover -$135
3-'72's 1-'73. New
ASD Modulator Units, mfd. by Sperry Hard tube pulser
delivers Pk. puise of 144 kw. Similar to Mod 3 unit..
$85.00
Brand new, less tubes
Airborne RF head, model AIA, delivers 50 Kw peak Output at 9000 mc. at .001 duty. Complete with pulser
$185.00
unit and all tubes

P. O.
MAIL ORDERS PROMPTLY FILLED. ALL PRICES F.O.B. NEW YORK CITY. 255/ DEPOSIT WITH ORDER. BALANCE C.O.D. RATED CONCERNS SEND
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SEARCHLIGHT SECTION

CONDENSERS

OHMS

GUARANTEED -CONDENSER-SPECIALS -GUARANTEED

mfd.-600 V.

16

... $1.89

Disc.

Volts
1BKV

operation up to
for filter or power factor application.
Repeat sales prove this rugged high
quality condenser to be of outstanding
vaee. Carton of 24, weight a
-12 lbs. Large qua. available..
v

$ 99
$ 19

Pries Mid. Volts
5.95

en

10KV
25KV
IOKV
20KV
.025-.02650KV
.01

4.75

.03
.035
.06
.08
.1
.1
.1
.1

.1
.1
.1
.1
.1

.1-.1
.1-.1
.2

.2
30.2
.28
.25

26
.26
.25

.26
.28

.25
.22
.26
.25
.3
.4

.5
.b

.49

1600V
2000V
2500V
8000V

10KV
10KV
1218"1"-_
25KV
2000V
7500V
10KV

16KV

4000V
Ib00V
2000V

.79

1.19

..

5600V

5-5

(100V

800V
5000V
1a00V
BOOV
600V
5000V
500V

fió0000

1000V

.5-.2 BKV

20KV

400V
500V
1000V
1500V
2000V
2600V
3000V
13000V

0000V
7000V

IOKV
35KV
IOKV
20KV
25KV
25KV
BOOV

2.20,

2.39

ó
0

86ÓVAC
1000V

0
0

I600V
6000V
1000V
1500V

.59-.79

3.98
7.25

11500V

.69
.69

2

0
0
6
5
5
5
6
6

5

8
0
0
0

0
0

4.23
4.95
6.35
3.95
4.95
3.21
5.35
5.95
63.50
8.95
5.65
4.69
1.35
7.50
5.25
14.50
2.95
10.95

1000V
11500V

1300V

0

3.95
5.95
99.50

BOOV

5000V
1600V

.Ob -.OS 800
.OS-. O6 1000
.1B -.OB 600

.1

I
I

1.1-.1
1-

1

30.1

12

600
1000
1200
400

5

4.5

.2S

0.5

.35
.45

(

-191

^ s

800
400
800

.12
.32
.42
.49
.49
.59

1000

800
1000

Prlee
.21
.27
.38

.45
.52

1000

800
800

.55
.69
.32

100
200
300
400
600

.47

23050

2x1

.32
.39
.45
.57
.351

.75

Ií110

1

400
.á5
.48
.53

2

4
4

50

100

other types available

.1
.1

.1

.1

24.1

Volts Price

.000024
.O0002á
.00003
.00003
.00003
.00003

.00004
.000047
.00005
.00005
.00005
.00005
.000051
.000068
.000068
.000075
.00008
.00008
.00000
0001

.0002

.4

1000
2500

52

800

.45
.25

400
500

.151
.39

6

500

6

000

.6
5

.23
.32

20.5
20.6

400
800
600
400

20.1

34.1
30.1
.25

600
400
600

.25

.38
.39

.45
.26

.39

b-.1

1

500
Bon

1

1

Tnn

330VAC
50V
1000V

330VAC
2600V
100V
220V
60005'

000
1200
2500
2000

600
2500
600
1200
2500
3000

5000
5000
2600

5000

1200
2500
3000

00025

-5110

.00025

.39
.55
.29
.45

.00027
.00027

5000
1200

.0004

.55
.59

.0004
.00047

.37

.0015
.0015

1.30

.0015

6000

.002
.002
.002
.002
.33 .002
.23

1.29 .0024

600
1200

2500
3000
3000
2200

0005
00062

.00068
00080

1200
800
1200

.001

001

6000

1.49
1.35
.27
1.49
.29

.0025
.0025
.003
.003
.003
.33 .003
1.35 .003

800
1200
1300

1200

.33

.33

.45
.99

2500
3000
800

.006

.36

.49
.64
2.75

b000
B00
1200

.005
1.9S .005
.23 .005
.29

.74
1.85
5.99
.29

3000
8000
600
1200
2500

.005

.23

.54

2500

.23
004
.29 .004
.36 .004
1.75 .004

.006

.20

.0068
-0076
008

1200
1200
3000
B00

1.95

BKV

20 KV

35KV
30 KV
BKV
20KV

CONDENSERS
Volts
10KV
3KV

0

6.95
19.95
12.50
15.95
31.50
45.95
9.95
9.95
9.95
11.95
32.95
44.50
33.95
11.50
28.95
49.95
59.50
11.50
57.50

.Ó02

.002
.0024
.0025
.0035
.0025

.003

.003
.003
.006
.00678
.03
.045
.08
.116

Price

34.95
5.25
5.95
57.50
11.95
35.95
35.95
59.50
26KVV
6.95
BKV
8.95
37.50
18KV 11.95
10KV 37.50
2KV
9.95
2KV 37.50
1.5KV 7.95
1.8KV 6.95
2000V
4.95

Y0KV
BKV
12KV
16KV

Paradas

.01

1200

.28
.36
.23
.23

600
2200

.55
.78

2a00
800
800
1200
2000
600
1200
800
2000

1.25
.57
.21

.02
.02
1.35 .02
1.25 .03
.28 .03
.4
.115

.26
.23
.32

.35
.48
.73
1.15

.012
.0Y

29

.70

11.5
1.50
.67
1.34
4.95
4.65

Pots....

OHMS
50
80
150
300
500
1000
1500

WANTED
Condensers of all types in any
quantity, also other standard
components. Top prices.

2000
2500

Shaft

OHMS

1/813
1/8 LS
1/4 8
3/8 8
3/8 & 1/8 5
1/8 0
1/4 5

1/8 LB & 3/8
1/8 0

3000
8000
5000

'10000
S

10000
15000
20000
25000
3000

, ,

100 @ $2.951

SILVER MICA CONDENSERS
10. 16. 24, 25, 27. 35, 60, 75. 100. 120,
150, 170. 200. 240, 200, 300. 330, 400. 450,
600, 750, 1000, 1100, 1200, 1300. 1450, 1800,
7, 8,

2000, 2200, 2500, 2700, 2900, 3000. 8300, 3000
4300. 4700. 5100, 5000, 9200, 7500, 8200 &
8100 mmfd.
7 to
75mmid Be 2200 to 8100mmfd 22c
100 to 750mmfd 9e 2500 to 8200mmfd 24e
1000 to 2000mmfd 170 9100 mmfd
30e

TUBULAR OIL CONDS.

.55

^b00
1200

.43

Special Mica Kit.

.36

1..6555

.01

.012
.016
.015

.29
.!0

100. 140, 160, 200. 230, 240, 250. 300, 350, 390.
400. 600, 510, 600. 850. 751. 1000, 1200. 1400,
1000. 1,00, 2000, 2400, 2600, 3000, 3300, 3700,
8900, 4000, 4700, 5000, 5100, 6000, 8200. 8600.
7900. 8000 & 0100 mmfd
8 to 780mmfd
5e 2000 to 8100mmfd 10e
1000 to 1800mmfd 6e 16000 to 9100mmfd 13c

1.90

.40600

2500

.0005

000
1200
2500
6000
6000

.31
.23
.29

9500
600
600
2500

0003

5000

8000
800
2500

1200

.45

4600

$.79

Shaft

1/8 LS
1/4
1/8 LS & 3/8
3/8 & 1 1/7

5/16
1/8 8

1/4 & 1/8 LS
3/8 & 1/8 8
1/0 0
1

MFD.

Wede

.0025
.0026
.005
.005
.01

200
400

Price Mid.

300
800
2000
00

.01
.01
.02
.02

Wvdc Price

.02
.02
.03
.08
.05
.15 .06
.25 .05
.11
.15
.12
.10
.12

600'
1600

09

400

.14

Cane Oruded

000

.17
.10
.14
.16

000

.18
.23
.22
.19
.25
.29

000

400
000
200
000
1000
000

1

.50
.6

30

600
200

1

POWER RHEOSTATS
25 WATTS
Ohms

Shaft Price Ohms
7/18

.99
.95

103-1.3 7/18

15
20
26
50
50-50
75
1100

125

.99.69

1/2

.09

2

1/2
I

Shaft Price
1/2
I/O

.99

1/WBa

.69
.69
.69

.69

1/9

..5599

9

1/22

.99 60 0
.09 10000

1/2

561

2

.69

I

5//48

1.29
1.20
1.39

5009

I/83
.99
.79 ether types available

1/2
1/2

150
175

105
300
228
300
300

8000

Write: ART HANKINS, Owner

pen. Com-

MONMOUTH RADIO LABORATORIES
Box 159

OAKHITItST, N.
Long Branch 6-5192
SALE

WILL BUY ALL

UNUSED ELECTRONIC PARTS

New or Used
Leach Relay #5059-R
#5059
#5055
#5053 -SM
#5053
Price Bros. Relay #10
Relay
#5586
#5587

Antenna Switching Relay
Box

# CBY 23049
# BG -AN-198
# BC -408

Tubes #53A

OIL CONDENSERS
MFD
.1
.5

.5-.5
1.0
2.0
4.0
6.0
8.0
10.0

8-8-8
.1
.5

1.0

Highest prices paid for most all types of aircraft sparkplugs any condition
SURPLUS

9GP7
865

13933-9 BRUSH STREET
Detroit 3, Mich. TO 9-3403

184P

Wholesale Only

600
600
600
600
600
600
600
600
600
600
500

1000
1000
1000

Price
5.29
.34
.39
.39
.49
.59
.98
1.49
1.75
1.39
1.98
.39
.49
.59

MFD

4.0

8.0
1.0
2.0

4.0
4.0
2.0

.15-.11

.1

.4-.4
.5

Volts
1000
1000
2000
2000
2000
3000
4000
6000
7500
7500
7500

Price

330AC
660AC
660AC

5

8

10

51.75
2.95
1.75
2.49
3.95
6.25
6.25
1.75
1.49
3.95
3.95
1,49
2.95
4.95

SPECIAL OFFERINGS
20-4

RADIO & ELECTRONIC

Volts

MOST OTHER SIZES IH STOCK

VT -127A
35T
WL -530
713A

Wholesale Only

Volts Pries Mfd.
3KV
5.95 .0013

MICA CONDENSERS

.49
1.70
2.50
2.35
.23
.53
2.50
.27
.39
.63
2.95
2.49
2.25
.28
.43
.31

2500

.001

2800

.32

.05
07

.24
.28

Standard Brand

for immediate operation- Guaranteed. P.U.R

Receivers
Transmitters
Radar
Special Purpose Tubes
Relays
Meters
Switches
Connectors
Rectifiers
Transformers
Motors á Generators
Wiring Cable
Instruments
and
All Electronic Components

"G" Mica

6

plete with control panel & starting batteries. Ready

SELLING

.001

I20n

CERAMICON CONDS.

77
8 & 100 m mfd (....
1000 & á000
36600k012:11:
m m(d GÒ
10,

.001

.30

.000°_l

49.50

Hill diesel, G.E

1

Mid.

.00032
.00035
.0005
.0005
.0006
.0008
.001
.001

Prie.

Wvdc

.001

.38

1200

.00025

Te.rmx.

.35

2500

600

.0002

Mid.

Price

2500

600
1200
2500
5000
600
2500
5000

.00018

1000

.25

32
.30

.34

Wvdc

.000015

Volts Prise

.21

400
600
400

Mid.

Mid.

.19

b

Type

.0003

TRANS MICA CONDENSERS

.00015
.00015
.0002

600
400
3000
800
500
200
600

1.25

mfd-600 V
$1.25
.115 mfd-2000 V Mica$4.65
20 amps. @ IMC. Qua, disc.
.00025 mfd-1200 V Mica
$.19
.5 mfd-400 V ST Bath'b $.29
Stand. Make. Lots 100
10% disc.

te
8,,. 1/8 1,13
Mes. 1/8 8 & lle LB
2

1/2'

BKV
10KV
BKV
10KV
20KV
35KV
IOKV
BKV
BKV
8KV
20KV
25KV
20KV

Shaft

260000 1/8 L8. B/18
800000 1/8 8 & 1/8 B

1/8
1/8 LB
2

.000050
.00005
.00000
.0001
.0001
.0001
.0001
.00015
.0002
.00024
.00024

7

.0001
.0001
.0001

CHANNEL CONDENSERS
Mid.

$ .29

V

OHMS

1/8 1.9
1/4 & 1/8 8
1/8 L9

6. 10, 15. 27, 30, 34, 39. 50, 51. 60. 70. 76. 85,

Volts
400
400
400
600

.5

13011

DIESEL GEN.
25 KW 3 phase 60 cy.

.25
.25
.25
.25
.25
.11

1000

rì1111

2..25

24.26

MId.

.121
35
42

.25
.26
.26
25

2.50

330VAC
440VAO

0

800
800
600

Price

.69

2000V

8

Volts

mfd.-150

Three term, dual 3 mfd, oil cond, complete with brackets, measuring
Ideal for audio crossover networks.

1.890005

1000V

2000V
800V

.69

16.50
54.50
.39
.55
.69
.99
1.95
2.49
3.35
6.85
6.95
12.60
25.95
45.50
45.50
58.50
70.00
59.50

1.45
1.99
32.95
1.79
3.25

4.i91

.05

20.05

1.35
2.25

60VAC

.02-.02
,04-.04

.025
.05
Ob

BOOV

0

,01-.01

1.75

2.49
3.65

800V Rd

-8

Mfd.

2.40
1.32

175

830VAC

1

.9

.6

5

15.95
12KV
20 KV
19.95
44.50
26KV
32.8KV 59.90
50KV
67.50
2000V
.99
10HV
19.95

3000V
BOOV

1.25

11.95

8KV

1.39 8
1.49 8
3.25
1.45 ,6

.5

.5r.5
.5-.5

39.95

39.95
150V
.35
.59 3-3-3 400V
1.05
.49 4
800V
1.25
1.17 4
BOOVTLA 1.38
1.39 4
800VTLA D1.39
1000V
1.89
1.75 4
1500V
2.65
3.50 4
2000V
3.95
9.50 4
5.95
2500V
12.50 4
7,55
3000V
14.95 4
4000V
13.95
29.50 4
5000V
24.95
.98 4
7200V
52.50
3.50 4-4-4 800V
.98
9.95 b
1.75
330VAC
17.95 b
600V
169
2.85 b
IOOOV
1.95

.69
1.85

.5-.1

98.50

600V
4000V

3

7500V
2.95 ,3
12.5KV 12,.95 3-3

8000V
OV
3WOV

4.75

8.75
12.50
27.50

20KV
IOKV

2

12.95 2-2

1500V
2000V
2500V
3000V

.6

2

4.50

10.95

7500V
7500V

.1

^

34.50

3.95

4000V
5000V
7500V

12

18KV
10KV

2.80

30001

17.902

7500V

1.45

2000V
2800V

2

19.95'2
5.25,2

.012
.02
.02
.03

1á00V

meg

JULeene

Price

1000VTLA 1.29

2

specs, for 600
40 dogs "C". Ideal

V

Top Term. Channel. Pyranol
.0023

test Meets commercial

V

31/5x21/2x1-3/16 Ind. Boxed

Mid.

V

Dims, 3%"x23 "x2^- Two 5 mfd. sec lions rated 900 V at 72 deg "C", 181)0

mfd-20 KV
$57.50
Ind. Cartoned-Pyranol
4 mfd-1000 V
$1.19
1

mfd-600 V
mfd-500 V

mfd.-600

$ 98
Three term. bot. mfg. channel title.

10

-

4
.5

6

OVER 18000 SOLD

Dual 8 mfd oil filled cond. hermetically sealed and packed. Tobe type PT
SC -II measuring 33/á'z25/0"x2'/s'. Stud
m ntg, centers 2^. Plugs into standard
four prong socket. Case of 84 10%

Shaft

40000
50000
50000
100000
150000
200000

187

Tubes
Tubes
Tubes
Tubes
Tubes
Tubes

ea.

53.95
.49
.25
.19
.25
.25

50V
500V
1,000V
5,000V
50,800V
100K

25W.
25W.
25W.
25W.
10W.
10W.

Pots
Pots
Pots
Pots
Pots
Pots

ea.
5.49
.49
.49
.49
.39
.39

Catalog on Request
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SPECIAL PURPOSE TUBES
0A2
0A3/VR-75
0A5

.

OB2

0B3/VR-90.
0C3/VR-105..
OD3/VR-150..
.

3AP1 ...
3624

.75
.75
3.25
.75
.75
.75

.

.

.

.

.

.

3624..

3C45..
3D42
3DP1

3E29

3EP1...
3GP1

.

4X2/879.
2X2A
3A4
3A5

.

.

.

.

.

.

.25
1.25
.50
.50

.

.

41327

4631

4C24/IHF-100..

4C27/CV-92..
4C35
4E27
4134

.

.

.

.

.

.

.

4J35
4J42
5BP1

5BP4
5CP1

SC30/C58.

.

SD41
5FP7

SFP14...
1

!

5J30
5134
5JP4

5R4GY

(6A

061
C6L /5548
1

6AC7W
6A15

6AN5

66M6
6(21
6G4, 'X-102B.
614

6L6GAY

605G
6SB7Y
6SK7Y

I

7BP7.
9GP7
9LP7
10Y

6.50
1.50
2.00
3.00
6.00
2.50
3.25
3.00
4.00
1.00
6.00
9.75
1.50
9.00
1.50
1.50
15.00
3.50
3.50
25.00
7.50
7.50
16.50
12.00
25.00
75.00
35.00
2.00
2.00
3.75
1.75
8.00
1.00
5.00
15.00

12GP7..

35.00

207

9.00
9.00
1.00
6.00

5JP1

.

.

.

4B26

A

.

.

4-65A

2J24
2J26

.

.

.

3C24/24G....

:75

1.50
3.50
3.00
4.75
7.00
2J27
25.00
2J29
50.00
4130
16.00
4)34
16.00
2J33
16.00
2134
60.00
2136
9.00
2J37
8.00
2J38
17.50
2140
2J50
35.00
2J55
50.00
2156
75.00
4J61...
20.00
7.50
2)62
2.00
4J-851
.
2X25 .
15.00
40.00
2K41 A
75.00
25.00
2X54
2X55
15.00
2P21 (01j2:,,) 250.00
4J21

.

3646
3848
3C23

.

2D21
2E22

.

3B45

.

2(44

.

.

.

.

3B24W

.

.

.

.

3BP1

.50
2.00
C1 B
5.00
1644
8.75
1627
1.00
1832
4.75
1B35...
.
6.00
11342
2.00
1C21
2.50
1P36
2.00
1 Z4
10.00
VG -2
4.00
2AP1
.50
4C41/1644....
.25
2C22/7193..
.50
2C26A
2C33/RX-233A 1.25
.45
2C34/RK-34.
12.00
2C39A
5.00
2C40
10.00
2(43
.

.

.

.

.

.

12A6

.

5.00
5.00
2.50
1.25
2.50
35.00
12.50
2.50
4.00
2.00
3.25
1.00
.75
2.00
3.75
2.00
.25
.25

FG-17ï5557..
_
RK -19.
.

.

.

.

RK -21

RX-21... ..

.

RK -23

28D7
28D7W

305A
307A
310A
311A

.75

2.00
10.00
Twin 30
15.00
FG -33 /5720.
5.00
VC -50
44.00
FP -54 /5740.
3.50
HK-54
1.75
RK -60;1641...
1.75
RK -62...,. ...
10.00
RK -65 5D23.
13.00
FG -67;'5728.
RK -73.
.75
.

.

.

.

.

.

.

.

5.00

75T

75Th

.

.

6.00
3.00
14.00
4.50
15.00
35.00
3.00
15.00
18.50
3.50
9.50
10.00
5.00
6.00
.50
40.00

.

FG -61 A
FG -95 /5560.

100TH
RX-120.
F

-128A

HK -154
VT -158
FG -172

FG -190/1490.

H F-200
C-202

203Z

204A

2056...

25.00
2.00
20.00

217A
WL -218
221A

.50

75.00
3.00
5.00
14.00
11.50
35.00
15.00
3.50
2.00
6.00
5.00
1.00

235R
249B

250R
250TH
250TL

251A
252A
253A
257A
2678
271

.

.50

211
21YE

A

2748

276A
282A
283A
286A

3.75

4.00
3.00
5.50
5.00

304TH

3.00
3.50
1.00
2.75
5.00
2.00
313C
.50
316A
2.50
323B
2.00
327A
... 3.25
328A
5.50
329A
6.00
348A
6.50
349A
3.00
350A
3.50
3508
15.00
352A
15.00
354A
15.00
355A
.50
371A /B
4.50
393A
2.00
394A
5.00
WL -417A
5.00
GL -434A
.75
446A
2.50
446B
40.00
4507L
10.00
WL -460
3.00
464A
15.00
WL -468
7.50
SS -501
1.25
CK-510AX .
12.50
527
10.00
WL -530
4.50
WL -531
75.00
559
15.00
575A
12.50
WL -579B
15.00
WL -632
WL -681,686.. 25.00
2.00
701A
1.00
702B
1.50
703A
.50
704A
.50
705A
20.00
706AY-GY.
3.50
707A
7.00
707B
.75
708A
1.50
709A
.50
713A
1.50
715A
3.00
715B.....
10.00
715C
.50
717A
7.50
719A
1.00
721A
9.50
723A/B
.75
7248
304TL

15.00
1.00
3.00
1.50
1.25
5.75
3.00

.

15E.

.

.

-

'

.

725A.
726A

726B...

.

...

726C

728AY-GY.
801 A
.

958
959

/NE -16
CK-1005
991

.

.

.

.

.

.

.

.

.

.

.

1500T...
1613
1614

1616...
1619
1624
1625
1626

.

.

_

.

1629..
1630
1960
2050

.

.

.

.75

2051
ZB -3200

R-4330
GL -5545
5551 ; 652.
5556,'PJ-8
5610

.

.

.

50.00
10.00
25.00
40.00
9.75
1.25
6.50
10.25
2.50
1.25

.

5645

5656

5670...
5696

1.75

5725
5801

4.75
(See 2P21)

5820
5827X

1.00

5963
5981 /5650.

8002R
8005
8011

.

..

8014...

4.75
2.00

...

CK-5829..
,

50.00
25.00
4.00

.

.50
1.50
2.50
2.50
50.00
1.25
2.00
5.00
35.00
.75
.50
.75

..

8012A

8013....
8014A
8020

8025....

.

8025A
PD8365
9001

9002
9003

...

9004.....
9005
9006
9906R

western engineers

'Prices do not include transportation

.

R-1100
R-11306/11359.

.

.

1.25
.35
.25
1.00
5.00
10.00
50.00
.75
1.00
.50
.25
1.00
.25
.25
25
.50
.50
1.00

..

.

CK-1006..

.

.

.

.

.

.

.

.25
.25
.25
.25

.

957..,.

.25

3.00
2.00
8.75
804....
2.50
805
1.00
807....
1.00
808
2.75
809....
9.25
810
811
2.00
3.00
811A
2.50
812
7.75
813
3.00
814
1.50
815
15.00
822
826
.50
8.00
848....
9.00
8298
1.00
83013...
4.75
832
6.00
832A
29.50
833A ..
2.50
836
.75
837
2.50
838
.25
843
75.00
846
10.00
849
850
10.00
25.00
851
1,50
860..
8.00
861
865
.50
1.00
866A
868/PJ-23.. .. 2.00
869B
.. 20.00
1.00
872A
874
.75
878
.75
884
1.00
885....
1.35
100.00
891R
892R
.150.00
6.00
902P1
1.75
918
2.50
920....
1.00
922 .
1.00
943....
1.75
925
927.. ..
1.50
931A
3.00
.25
954 ..
802
803

955..
956..

4.00
10.00
30.00
30.00
8.00

-25

.

1.25
.25
.1000.00

.

'Fully guaranteed

ELK GROVE, CALIFORNIA
GEORGE

WHITING, OWNER

ELECTRIC TRADING CO.

Offers o Well -Rounded Selection of
A.C.-60 Cycles
Continuous Duty -110

V:

NwV

BLOWERS-BLOWERS -AND MORE BLOWERS
BRAND NEW

C.F.M.-3" DIAMETER ROTOR
Powered by choice of Fasco or Heinze
shaded pole, two pole, enclosed motors.
3" Inlet, 2" outlet. Sheet steel $775
housing. No. BL100

FULLY GUARANTEED

TOP QUALITY

TWIN BLOWER
-400 C.F.M.-41/2"
DIAMETER ROTORS
Redmond shaded pole four
pole motor. 4" inlets and

100

$895

Available with cast aluminum
housing. BLIOOAL

BLI00.6

above, 6V,

motor
200

Same Blower as
DC. ball bearing

230

C.F.M.-l'/s"

DIAMETER ROTOR
Powered by Fasco shaded pole two
pole motor. 4" inlet, 21/2" $1295
x2!/2" outlet No. BL230F

21/4"

mounted.
No. BL400R

BLIO0

$875

600

ROTOR
Powered by Bodine split phase. 1725
rpm 40°C. Ball bearing motor. 4'/z"
inlet and 51" x 3" outlet $1650
No. BL200B

STURTEVANT-

BL200.6 Same Blower as
above-6V, DC ball bearing motor

BL200B

$1650

QUANTITY QUOTATIONS AND ADDITIONAL
INFORMATION AVAILABLE ON REQUEST

WESTINGHOUSE

H.P.
Powered by Westinghouse
1725 rpm motor. 51/4" Inlet and 7" x
$2850
31/2" outlet. Base mount-

ed.

'/o" S.P. to 120
Range: 310 cfm
cfm Q 3" S.P. Powered by G.E.
ball bearing 1/6 H.P. 3450 rpm
x
motor, 3W inlet 31/2" $4500

No. BLG00

outlet. No. BL3/0

900 C.F. M.-7 V,"
DIAMETER ROTOR

313-315

BLOWER -115V., single phase,
2" Rotor, 30 elm
400 CYCLE BLOWER -115V., single phase
IV," Rotor, 10 dm
400 CYCLE

American Blower Co. powered by
Westinghouse 1/3 H.P. 1725 rpm
motor. 71/2" Inlet and 8" x 6"
outlet. Base mounted. $4500
No. BL900ABC

ELECTRIC TRADING CO.

Dis-

51 750

HIGH PRESSURE-

C.F.M.--6"

DIAMETER ROTOR

C.F.M.-l'/z" DIAMETER

by 21/4" outlets.

charge flanges shipped un-

E

ORDERS PROMPTLY FILLED

WHILE

QUANTITIES LAST

Canal St., New York 13, N. Y.

Air Equipment Experience Since 1906

$975
$875

FOB N.Y.C.
Warehaaee

M1/Nb
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SEARCHLIGHT SECTION

TUBES

SAVE ON
0A2
0A3/VR75
0A5
OB2

S.95 2C43.
1.00 2C44
3.50 2C46.
1.00 2C51

0C3 /V R105 .90
OD3/VR150 .80

4.00
6.75
1624,
1.75
1826
16.50
1847
11332/534A 1.75
5.50
11335
8.25
1B42
1863A..
28.50
1D41 /SN4.. 3.75
2.00
1N41B
2.00
1N238
4.95
1N26
.79
1 N 34A
1.95
1N35
11323

.

.

.

.

.

13.95
.89
10.00
3.69
4C54.
3.00
2D41
.95
4D21 W.... 2.49
2.127
7.50
4131
17.50
17.50
4132
4133
17.50
4134
17.50
2J36
79.50
.105.00
4142
59.50
4149
4151
195.00
89.50
4156
2161
24.501
2J62
11.00
2K22.
17.50
I

BRAND NEW

3E49.

9.50

.

.

5R4GY
5R4WGY.

1,95
1.95

3FP7
3GP1

50
50
50

100
100

30 KV....10.00
20 KV. ...10.00
.12.50
32 KV
40 KV
14.50
.

.

.

.

.

10

20

.

.

KV.. 12.00
KV.. .14.00
.

C6J

6AL5W..
6BM6.

1.50
.99
4.50
2.75
1.95
.59
9.00
1P28
2.00
1P29
2.75
1P36
1.20
1P39..
2.00
1Z2
1.40
1624
1.95
1641
7.50
VS -2
4KY1 . . ..
1.95
2(21/1642. .69
25.00
2(36.
12.50
2(39.
12.50
2C39A
7.25
2C40,
10.00
2C42.

.

.

-

.

20.00
45.00
25.00

2K25.
2K26
4K28.

4K33A.....65.00
4K33B
2K34
2K39
2K41

2K42
2K45
2K48

.

.

.

.100.00
139.50
110.00
125.00

139.50
75.00
99.50
1.40
2X2A.
1.95
3644
3.50
3B24
3.50
3B46
6.95
31329
3C22
65.00
6.50
3C23.
3C24/24G.. 1.10
9.95
3C33

3015.

.

.

.

6C41

6F4

6.50
1.60
45.00
24.50
3.00

2.75 706CY
6,95 706DY
6.95 706FY
307A/RK75 1.95 706GY
8.95 707B
3108
2.95 708A
312A
1.25 713A
316A
8.95I715B
323B 4.50 715C
327A
274B
304TH
304TL

.

.

4131

4134
4J36
4142

3.50
2.00
99.50
99.50
135.00
17.50
13.50
1.75

6J4
6J6W

79.50
79.50
79.50
79.50
79.50
79.50
79.50
79.50

4126
4148
4129
4130

7C22
7C24
7C25
12GP7

14HP7
15E

717A
719A

3.95
write

6.00
8.50
3.50
4.00

RK72

720CY
740EY
721

A

write

721B

3.50

7Y2A

874
878
884

1.10
.95
1.00
129.50

922
923

1.25
1.30
3.75
5.00
.49
.49
1.50
1.75

931A..
935
957

958A
959

.90'CK1006
1616
1620
1623
645,
1649
1630.
1636

10.00
.95
99.50
99.50
1.50
12.50
1.95

-

4.157

99.50
199.50
149.00
14.00
.19.00
29.50
47.50
39.50

.

.

.

.

.
.

.

.

5AP1
5BP2A
5BP4

5CP1 A.

.

5C44
5CP7.
5D21
5FP14
5HP1

5HP4
51P1

51P4
5JP4
5JP5
5123
5.126

5J49
5130
5133
5LP1

9.50 5MP1

Prices F.O.B. Los Angeles, subject to
change without notice. Minimum order $5.00.
Orders for $5.00 should be prepared in full.
Please include sales tax and postage.

All

.

412A

write 1417A
QK60
35.00 418A
RK60/1641. 1.95 434A
FG67/5748.15.00 KC4

4-65A.
4-145A
4-450A
4X150A
4-400A
4X500A ...75.00
.

5.95

35TG
D42

.95

RK73
75T

.

6.95
7.95
19.50
FG95/5560
write
ML-100
9.95
HF140
29.50
FG104
22.50
FG105
VT -127A.. 2.75
17.50
VT158
OK159.. .149.60
22.50
FG172
14,50
HF200
write
WL200
65.00
207
.80
211 /VT4C
217C
1.95
.98
221 A
FG -435A.. 49.50
QK449.. 200.00
6.50
449B.
6.95
250R.
14.50
250TH
12.50
450TL
49.50
251 A

.

75TL

.

2.95
2.95
2.50
14.50
29.50
9.50
9.50
7.50

.

3.95

3.95
17.50
17.50
17.50
17.50

120.00
10.00
19.95
7.50
9.95

.

3.95

.

write

'

8.50
15.00
9.95
39.50
1.19
446A
4466
3.50
WL456,
59.50
464A
3.50
CK512AX 1,30
WL530,.. 16.95
'

.

.

.

.95
CK536AX.
write
GL562
write
GL605
WL616,.. 99.50
GL 623. .150.00
14.50
KU627
14.50
KU628
39.50
WL -651
W L654 /65739.00
.

.

.

150.00
150.00
F661
700 /B/C/D .16.50
2.50
701A
1.95
702A
1.75
703A
1.60
705A
47.50
706AY.
3.50
715B.
27.50
706BY
F660

.

723A
723A/B
7246

726A
7266.

730A,
750TL.
803
805

807

811A
813
815
829
849B.
830B

832A
836
837
838
846
849
851

852
860
861

865

.

866A
86913

872A

CK5678.
5696
5704
5703
5704.
5718.
5719

.

.

1.00
1.10
2.95
1.15
2.50
4.50
6.95

.

RK5741...179.50
1.75

5727

5744
5750
CK5787
5814
5837
5844.

.75
2.95
1.65
.30
.30
89

1.30
3.10
.

.

.

.

5902..
5904
5905.
5907
5908

1.25

5" DUAL

We Pay Highest Prices)
4J50
4152

TUBES

'

889A
GL893A..495.00

.95

i

328A
336A
337A
349A
350A
368AS
383A
394A

27.50
27.50
27.50
29.50
13.55
1.95

6.00
14.00

NOW -NEW LOW PRICES

.

1N38
1 N44
1N47
1N55
1 N63 /K63
1N69

4.95
5.50

GUARANTEED

TOUR SURPLUS WANTED

I
Vacuum Capacitors
mmfd.
mmfd.
mmfd.
mmfd.
mmfd.
mmfd.

1.10
1.60

.

5641
5851

99.50
149.50
149.50
3K30
199.50
4C27/CV92 7.50
17.50
4C35.
3130.
3K23
3K27

SPECIAL
6

.

TUBES

4.95
1.75
67.50
4.50
8.95
8.95
8.95
9.00
9.00

GUN TUBE

SPECIAL:

7.95
12.00
1.00
8.00
32.00
15.00
65.00
1.95

Long

persistency face.

Valued

at $200.00. This tube has
rejected for military use.

$11.95

Fully guaranteed. Only

1,00 5916,

2050
2051,

2.95

1.50
3.50
7.95
2.50

ZB3200.

.

.

5932
6005
6110

.80
.68.00

5.50
16.50
18.95
5586
200.00
5591/403B. 3.00
5611.
115.00
8.95
5633
8.95
5634
5636
5.25
4.00
5637
5643
6.95
5.95
5647
5651
2.50
5654
1.75
5656
14.95
5657.
150.00
5670
3.50
5672
1.29
5676
1.29
5516
5544

6121

6.00I5545

9.50
1.50
6.50
2.95
1.00
2.98
write
39.50
35.00
12.50
3.50
10.00
.98
1.00
35.00
1.75

been

6147
8005
8012.
8013.

8014A
,

8020
8025

8025A
9001
¡

..

9002
9003
9005.

947........

9.00
4.95
2.75
8.95
9.95
4.30
4.95
1.95
4.95
65.00
1.25
2.75
5.95
1.15
.98

1.30
1.50
1.55

WRITE FOR FREE CATALOGUE

J' sh
eep

R.SI.ES CO.

ELECTRONICS
Dept. E I
7552 Melrose Ave.
Los Angeles 46,

l

Thousands of other types in stock. Send
us your requirements. RECEIVING TUBES!
We carry a complete line in stock.

Standard brands only.

California

K- IRK -/A IRC-U-/P/L /I

CONNECTORS
In Stock for Immediate Delivery

NEW WESTON SURPLUS METERS
D.C.
D.C.
643 D.C.
301 D.C.
301 D.C.
301 D.C.
301 D.C.
301
301

MICRO A 0.100,200
MICRO A 500.0-500
MICRO A 0-100
M.A. 0-1.,50, 150

11.00
9.00
15.00
7.50
7.50

V. 0-10, 50, 250
V. 0.500,
K.V. 0-I.. 2.5 W. Res.
476 A.C. Volts 0-10, 130, 150
476 A.C. Amp. 0.3.

All the

9.00
12.00

7.50
7.50

above Meters have standard R. Case and

white scales.

MARITIME SWITCHBOARD
Instrument & Accessories
336 CANAL STREET, NEW YORK 13, N. Y.

WOrth 4-8216 (7)

CARRIER EQUIPMENT

OF AMERICA

Western Electric CF -IA

137 Hamilton St., New Haven 11, Conn. Phone: Spruce 7-2513
New York Phone: LExington 2-6254

terminals.

4

-channel carrier telephone

EE -101-A 2 -channel 1000/20 cycle carrier ringers.
CFD-B 4 -channel carrier pilot regulated telephone
terminals complete with four channel, 1000/20
cycle ringing.

CFD-B

4 -channel

pilot regulated telephone repeat-

ers.

V. F. telegraph In from 2- to 12 -channel
terminals.
FMC
or 2 channels carrier telephone terminals.
automatic regulation, duplex slenaling each shun.
nel. Carrier frequenclee above 35 KC. Ideal for
adding channels above type "C".
Complete engineering and Installation services
offered.
C -42-A

FOR SALE
HEADSETS, HS -30/U
REMOTE CONTROL UNITS, RM -20
ANTENNA EQUIPMENT, RC -173
DYNAMOTORS, DY -12
DYNAMOTORS, DM -32A
DYNAMOTORS, DM -36
DYNAMOTORS, PE -86
VICTOR -BERNARD INDUSTRIES, INC.
1511 N. 26th St., Phila. 21, Pa.

INDUSTRIAL X-RAY
INSPECTION EQUIPMENT

General Electric OX -200, XRD Diffraction,
Picker, Standard, Westinghouse and Keleket units from 100 KV up. Special inspection booths made to order.
MEDICAL SALVAGE CO., INC.
217

E.

23rd St.

N. Y. 10, N. Y.

1

RAILWAY COMMUNICATIONS, INC.
Raytown, Missouri
Telephone: FLeming 2121

October, 1954

480

www.americanradiohistory.com

-

ELECTRONICS

!ii

r ir. ïi'm uiuu

cc,u!r'morlu

!BRAND

SEARCHLIGHT SECTION

SUPERIOR VALUES FRO211

NEW GUARANTEED

cmsESAMPr;

i

i
i

85

7U

SAVINGS
FROM

AMERICA'S LARGEST ELECTRICAL CONVERSION HOUSE

4174310

Ì

POWER

I:

RHEOSTATS
"Be Right with" Famous Make
MODELS H -J -G -K -L -N -P -R

150(L
100(K)
150(L)
50(J)

,1

=.s
15

25(H)

100(K)
100(K)
225(P)

3
5

msb

50(1)

36
=6

SO(J)

1.86
3.79
3.79
6.99
1.30

50(J)

.=10
.
10

10

12
12

=12.5

-13

15

=15

IS
15

=16

20
20

=25

75(G)

30 780
2.10 800
500(R) 12.18 1000
1.06 1000
25(H)
1.30 1000
25
1.47 1200
SO
3.55 1200
100(K)
5.05 1250
150(L)
1.86 1250
25(H)
1500
25
2.10 1500
50(J)
1.86 1500
25(H)
500(R) 12.18 1600
1600
1.86 1805
25(H)
1.30 2000
25
1.47 2000
50
3.55 2250
100(K)
5.05 2800
150(L)
1.86 2500
25(H)
2.10 2500
50(J)
1.47 2500
75(0) 3.15 2500
100(K) 3.55 3000

75
80

80
100

100
100

100
125
125

150
175

3.15175

6.99 185

225(P)
25
50

50

I50

)

150(L)
26
150(L)
75

5(G)
25(H)
25

1.47 SOO
6.99 500
1.30 500
1.47 500

SO

5

(

25

1.47 S00

50

30

25(H)

1.86500

25(H)

25(H)

1.47 750
3.15 750

SO

2.10 200
1.47 200
80
500(R) 12.18 200
1.86 200
25(H)
1.47 200
50
2.97 250
100
1.86 300
25(H)
1.47 300
50
500(R) 12.19 300
100(K) 3.53 300
1.86 350
25(H)
1.30 350
25
3.15 350
75(G)
2.97 370
100
1.47 378
50
1.86 400
25(H)
2.10 400
S0(3)

=8

_ 40

1.86
2.10
3.15
1.30

300(N)
150(L)

1.56 500
1.30 585

28

3.79100

225(P)
50(J)

O

-

25(H)

75(G)
25
75(G)

7.5
.5

.

3.79
5.34 75
2.34 73
1.64 75

100(K)
25(H)

150

800

60

S0
2

Each Ohm Watt

Ohm Watt

IIOhm Watt

150(L)

4.20
8.42 --:
1.86s.o5

150

4.20

25

1.303.55

100(K)
25(H)
25
SOU)

225(P)
300

50(J)
150(L)

25(H)
25
SOU)
SO(1)
SOU)

150( )

25(H)
50
150(L)
25

50(J)
100(K)
150
500(R)
25

coo., 85% P.F. Self-excited

-

2.10
2.22
6.99
6.30
2.22
5.34

1.472.10

2.22

22
2.2.22

_-

--_

--'

5.62 -_
1.552.10

=
1a72.22
5.62

1011(K)
50(17

4.30 5=
2.50

50

1.75

1.84-

3.15

45

1.11

3

150(L)

6.9E

100(K)

20K
55 20K

6.98

SIZES
AVAILABLE IN ALL SHAFT
driver.
Knob Type or Ye" Screw
Specify type shaft required.

-

SPECIAL SALE

15 MFD 600 VOLTS D. C.

denser 3" wide x 2!/2" thick x

-

4%2" high, 31/2" mounting cen-

tees.. ..

2.79 ea.
Production Quantity
Available At Lowest Prices
..mluffluummouvunvinmumnumn.

HIGH POWER
TRANSMITTING MICAS
G-1 TYPE

_

-

KV1--(

6

12.18 .0008

12.38.001

SKVI
6 KV
6 KV'
6 KVtI
6

1

6
6

.00075

6

12.18
12.18
12.76
12.76
13.31
14.00
14.00

KV
KV)
KV
KV

.0015
.02
.032
.04
.051
.08
.09

KV
KV
3 KV
2 KV
1 KV
1.5 KV
1.5 KV(
1.5 KV

14.00
14.00

KV
KV
KV
KV
KV
KV

19.07
19.67
19.67

6

6

6KV'
I

G-2 TYPE

31
10 KV

.0051

10
10
12
10
10

00015

.0002

00027

.0003

.500475

5

KV

19.67 .0005
19.67 .00065

KV
KV
KV

19.67
19.67
19.67
19.67

KV

19.67 .0008

KV)

G-3 TYPE

=

1 .00015

20 KV
20 KV'
25 KV
20 KV
20 KVI
20 KVI
20 KV
15 KVI
20 KV t
20 KV)
20 KV

_
-.0005
=.0008
-

0001
.00015
.00025

.0004
.e0045
00047

1

00095

5

= .001 -

digs95

20

il=.00025

KVI
KV
KV,

42.35.0S
42.35 .25

G-4 TYPE
66.35
66.35
66.35
66.35
66.35
67.50
66.35
67.50
66.35
68.73
68.73

KV
KV
KV
KV
KV
KV
30 KV
35 KV
30 KV
25 KV
25 KV
30
25
25
30
30
35

.00D3

=.00032

-.00032

-

33.27 0011
36.30 .0012
37.80 .00121
37.80 .0015
39.33 .0016
39.33 .002
41.15 .0025
41.15 004
41.15 .005
41.15 006
41.15 015
42.35 .OSS

I

0003

"-'=.-

.001
.01
.03
.045

.0005
.0006
00062

1.00065
.0008
001

1.0015

.0025
.005
.006
.0066
.0075
.01
.01083
.01163
.03
.056
.05668

10
10

U
11

5
2

2,1(V

!

-Z.

i¡
il

=
=
=
19.73.
15.44
15.44
17.50
18.21

20.25

151KV
12?KV

1YKV
12!KV
KV
KV

5.5

P-

=
=

.

44 75

45.38
42.96
42.35
45.00
45.38

3450
3450
8300

3
3
4

60

25

60

25

1725

220/440/3/60 60
220/440/3/60 125
5AM79A869
250
SAM78AB50A 440/3/60

25

1725

12

1728

6

asso

250
440/3/60
220/440/3/60 250

6
6

3480
1700

25

1800

SAM7SAB24B
5AM79A0112

5AM614A3

32 VDC
115 VDC

440/3/60
220/440/3/60
220/440/3/60

250
250
250

220/440/3/60 200
220/440/3/60 200

25

1800

99.00
12.60

(New(

190.00

185.00

225.00

365.00

(4-ben0.)

-brag
(4-beni

0

))))

565.00

(4 -bene.)

(TEFC)

285.00

-bene

0)

695.00

(4 -bene.)

695.00

(4 -bene.)

C
24
AIRCRAFT INVERTER. Model MG149F. 1 Input: 400
volts DC, 86 amperes. Output: 26 volts,eye., ph..
VA.
500
400
1
volts,
115
ph.,
also
eye.. 250 VA,
$62.50
New

1

_
=
=

45.33 =

25 KV

45.38=

45.81,
45.81

i

75.68 _
75.68 =
78.00
81.73
81.73 00
30.60
81.73
83.17
30.75 1

KV

153.251i

30

s.

=

General Electric High Frequency MG. Motor: 20 HP
Triclad, 220/440-3-60, 3495 RPM. Direct connected

68.73 0

KV
KV
KV
KV
15 KV
12 KV
5 KV
8 KV
5 KV
2 KV
20
35
15
15

s.

c

4250:35°8'

3
7
3

KV
KV
KV
1.6 KV

General Electric Frequency Changer. Motor: 30 HP.
to
Triclad, 550/3/60, 3600 RPM. Direct connected
with secFrequency Converter, Model 5MM445BJ1, 240
ondary of 30 KW, 440 volts, 3 phase,
ycl
Price
General Electric Frequency Changer. Motor: 20 HP,
to
connected
Direct
RPM.
3800
220-3-80,
Triclad,
with secFrequency Converter, Model 5M111365 -AAR,420$1
cycles.
ondary of 10 KW, 220 volts, 3 phase.

4

75.68

e
=
=

LELAND8.5

INVERTER.

: 115
amperes, 2000RRPM. Outputnput:
ol DC, 124FT
VA, 115 volts, 3 ph., 400 eye. Radio filtered...555.00
Spec. 10486. InLELAND AIRCRAFT INVERTER.RPM.
Output: 175
put: 27.5 volts, 12.5 amperes, 8000
VA, 115 volts, 3 ph., 400 cyc. Radio filtered...585.0

80 volts, sinto Alternator, Model 5A327A1, 10 KVA,
gle phase, 900 cycles, with direct -connected exciter.
having
Complete with factory -built instrument panel $845.00
volt, amp, and frequency meters
Fairbanks ONAN 800 CYCLE SUPPLY. Motor:
Morse, Type QZK, Frame RS404S, 50 HP. 220/440
connected to
volts, 3 ph 60 cyc., 3500 RPM. DirectKVA,
25 KW,
25
Alternator: Onan, Model MG101H, With
end-mount120 volts, 1 ph., 800 cyc., 208 amps.
ed exciter. New

All

17 Warren St.,
Phone: WORTH 4-0865

Ithlalr'ur iuomiliioimiiiimumiimmoumule

-

3.25
1.5
8.8

60

2200
1725
3450
1725

SAM614A8

4443..652° SI

- Perfect.
CO.:i
MOGULL
N. Y. 7, N. Y.

ELECTRONICS

115
250

21.00 =
21.00

10

539.201.000533

rar,

440/3/60

440/3/60
27 VDC

=

1
1290:7675

SAM49AB7A
5AM31NJ18A
5AM78A810
SAM78AB56A
5AM78AB52
SAM79AB68

SAM602A3 0

i=

14.67=

5AM498483

_
KV
15[KV
20 KV
20

Many other sizes and types in stock

:A.

=

$1475.00
BURKE 400 CYCLE MG SET. Motor: 111P. 115/230-3
1-80, 1750 RPM. V -belted to Alternator: 115 volts.
ph., 400 cyc. Self-excited. Total harmonic pontent
$390.00
less than 5%. Rebuilt
KATO LOW FREQUENCY MG SETS. Motor: 115
volts, 1 ph.. 60 coo. V -belted to Alternator: Model
23AÁ08, 500 watts. 115 volts, 1 ph., 25 coo. Self-ex$295.00
cited. New
NEW

20 -KV

G-5 TYPE
xn

111

Velte Amps.
Price
Out- OutVolts
Each
RPM
put put
Input
Model
158.50
1725
1
62.6
440/3/60
5AM495B16
75.00
3450
1
125
440/3/60
SAM450B26
52.50
3450
.6
250
440/3/60
5AM450832A
55.00
3800/5000
1
VDC
250
70/110
SAM45OB11A
55.00
5000
1
250
VDC
250
5AM4511837
88.00

Óso

GENERAL ELECTRIC AMPLIDYNES

$1650.00

2%. New

Bogue Laboratory 400 Cycle Supply. Motor 7.5

Famous Make Oil Filled Con -I

0001
.00015
.00015
0002
.00024'
.00025
0004
'000s

HP.
220/440-3-60 direct -coupled to self-excited alternator output. 5 KVA. 120/208 V. 8m, 400 Cy. Voltage regulated. Harmonic content less than 1%.

phrheostat,
spare parts.

12.18_
1.47 =
3.79
2.22 2.34
4.04
z.3a

25(ÌíK)

100(K)

Barden Motor Generator Set. Model MG -5 -AD Motor:
7.5 H1',, operative at 220 volts, 3 phase, 60 cycles, 1750
RPM, Frame 284. Direct coupled to Generator: 5 Kw.
125 volts DC, 40 amperes, compound wound, drip
proof panel includes: Reduced voltage motor -starter,
voh,meter, ammeter,
field

5.62

3 0
15.05
5000
1.30 7500
3.15 10 K
1.86 10 K

25(J)

$325.00

KATO 400 CYCLE MG SET. Motor: 220/440-3-60.
Direct connected to Generator: Model 30E110.1. 1
KVA, 1 KW, 120/208Y volts, 3 ph., 400 eye., 3428
RPM. With end -mounted exciter. Total harmonic
$450.00
content 2%. New
KATO 400 CYCLE POWER SUPPLY. Motor: 115/230
volts, 1 ph., 60 cyc. Direct connected to Alternator:
Model 30EEOJ, 120/208 volts. 3 ph., 400 cyc., 3428
$420.00
RPM. With end -mounted exciter. New
LINDOR PRECISION POWER SUPPLY. Motor:
G.E., Synchronous, Type SK, 220/440 volts. 3 phase,
60 cycles, 1200 RPM, Frame 365. Direct connected
to Alternator: 5 KVA, 4 KW, 115 volts, single phase,
400 cycles, 40 poles, self excited. Total harmonic
content 5% line to line. Voltage regulation less than

3.71

1 86
1.30 5000
5.05 5000

1.30 10K
1.47 15K

75(G)
100(K )

KATO HIGH FREQUENCY SUPPLY. Motor: 12.5

AlterHP, 220/440-3-60, 3500 RPM. Close coupled1 to
nator: Model 47JBSJ, 7.5 KVA, 230 volts, ph.. 350

Each -2

Est. in 1922

WILLIAM I HORLICK COMPANY
AC. TO
IF IT'S FROM ONE FREQUENCY TO ANOTHER; FROM DC TO AC OR

IF IT'S FROM ONE VOLTAGE

TO ANOTHER, THEN CALL ON U5.

PC.'

266 SUMMER
BOSTON 10

ST.

MASS.
481
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SEARCHLIGHT SECTION

FAY -BILL DISTRIBUTING CO.
PARTIAL LISTING ONLY

803

LARGEST SURPLUS TUBE DEALER IN THE COUNTRY
STANDARD BRANDS-TRANSMITTING & RECEIVING
Tube
_
Price Tube
Price Tube
Price Tube

$2.69
Tube

Pric

Price Tube
RK39... .89 4164.... Price
.99
5CP7A..15.99 RKa9
1.75 446B.... 3.99
5C21/061 8.99 RK60... 2.49 WL-460.12.99
5C22....43.50 RK72... 1.1 9 464A.... 5.99
5021....14.50 RK73... .99 450TH .. 52.00
SFP7.... 1.25 RX21A.. 8.99 450TL...49.00
SHPT.. 5.49
8 471*.... 2.18
6JP1....16.79 VT-52... .49 527
15.99
5JP1A...19.95 NK54
4.59
3.99
bJP5.. ,.22.00 VT -67... .29 SHPT..WL-530.14.95
áJ29... .15.9S VU -I11
4 9 WL-531. 4.69
4333... .11.95 100TH.. 5.99 WL -532. 2.25
4A-11... .99 5LP1....12.99 100TL... 7.99 43-34
29.95
1B22.... 7.49 SNP3....15.99 F 123A,., 5.99 4J-42
43.50
4625/
6C21....19.85 F 128*..,19.49
EL6CF 7.75 6 V6GT.. .79 VT140...29.99 CL-559.. .99
4828/
7BP3.... 6.99 204*.... 9.49
CE-225 2.99' 7C22....89.50 2056....
.99

32.99
3C31/C18 2.25
.9 2334.... 28.50 3C33....10.25
.94 2338.. ..29.50 3045....11.69
002
.86 2139....14.99 3021A... 6.75
063/
2140....29.50 3023.... 4.99
0
.86 2142....49.95 3E29.... 9.49
OC3/
2161....21.95 3EP1.... 3.35
103 .92 2162....18.49 3FP7.... 1.99
OD3//
21122....10.49 3GP1.... 2.25
Vft-ss0 .el 21(23....14.95 3HP7.... 5.50
024
.59 21(23....23.49 3321...129.50
1622
1.19 21(20....24.95 3J30...109.50
A13150

.

CEP -228
OA2

1823...- 6.96 21(334..59.50
1826
6.75 21(34 ..129.50
162i
1.46 21141 . 109.50

1827

10.43
2.59

16329/

532A

....69.50

1.64
2.10
7.99

1N23

11127

IP21
1F-20
IP -30

718 AY/BY/CY/EY
720 BY/CY/DY/EY
830B
8002R
869B
304TL
304TH
307A

.

6.99
1.99
.79
.99

2C33/
RX233 1.99
2C3v
RKS4. .39
2C49

2C39Á
2C40
2C43
2C44
2C46

2031
2021
2E22
2E24
2E26

13_99

16.40
7.49
15.77
.96

$18.95
29.75
1.69

2.49
1.99

242C....
2498....

4.99
4.69

.39 4035..
.99

.

2534....
2586....
264C....
2710....
2718....

1.99

,13.99 7ßP7....

4022....19.99

7.99
4.49 KU -610.
5.19 QK60.. 5114,0099
5.99
1.49 0162.. .56.00
.49
1.99 8158..
7.49 70 !,*D B/ ,49
5.10
8.25
4.951 7021.... 1.99
1.95. 7024.... 1.99
5.65 703A.... 2.99
4.49 764*....
.89

..

2767.... ,
..

6.99 303A....

..10.99 3027.... 3.25,SCP3.... 4.45, RK38

808...,
809

.°

F

.

709*....

1.92 832*

CO DEPT.

2.95
9.91

5.49
2.49
3.39

.69

65Q7..,.
6U4
61'6
6W4

6X4
6X5

1639,,,,
1642....

280e.,..
20í0..e.
2051....

1.69
5.95
8.19

185

6Td
.49 7Aá
2.70 746
4.91 747
45 766
.72 707
.69 7C4
.b! 703
4.69 7C6
.8! 7F7

.89

6467-...

.76
1:83916AF4..,. 1.31
6ÁG9; rr .69

.63.6ÁG7.,.
.646AH6..,
.89 SAiS...,

..,
6ÁK6...

.59 6A1(5

69

.46

.51
.74

,i!

.54 7X7

.n
.69

SOBS....

á0C5....

.79

9

50L6....

n
0

7!

/V...-

i4/ ßi4

.8
:99
.59

5634.....-4,89
6638..... 8.70

s55Á"'. iá9

106

-09
.99
, 9

6L6M...

6L6ß...
6L7ß...

á1.7M...
65Cí ,.,

6áF5'...
6407....
6507...,
66,41417G
607ßT..

6807....

605
.62 668

89

65117....

1.09 651(7....

.69

6áL7....

.48,6Bß60.. 1.62 6507....
,89 66116... .89 6507....

bí7,,,,

1.39 7N7
.92 77.177
707
Q7

Y

.72 7Zí

I

A6....

,7! 5718....5.99

1,49
.69 5763...
7.99
.69 5796....
58114.... 1.79

5961..,,
7163....

19

2.19

U

ß002R... í1.8b
.79I*T7... .53
.788012..,.4.9{
.76 12ÁT7...
8 80334.,, 3.99
. 6 12ÁV7...
í.l1
,II î92O....
.76 124X7..
8025.... 2.91

.71
.66 12ÁY7... 1.44 8602.... .69
.48 12ßA7... .79 9601..., 3_08
.
.59 128H7.. .96 9003.
1.21
.58 12507..,
.581 125137...

.58
.81

.59

IISR7...

.54

,24

5006..

.56

125Fá... .44

12567-

.69

All boxed and fully guaranteed. Special quantity discount-10% on 100 or more
of same type. Minimum order $10.00. Thousands of other types in stock . , .

G

1

Send us your requirements. F.O.B. New York 25% deposit with order or
in advance save C.O.D. charges. Rated firms net 10 days. Prices

418 Broome St., N. Y. 13, N. Y.
Telephone CAnal 6-8404

1

tí670, .., 3.59

3.66

.62

.62

á6
,29 2áZ6...,
.86 2507.... 1.49
.69 3SL6.... .76
,79 3óZ5....
.51
.01 3áY1.... ,49
,59 4043....

,l4 7F{

-128A

Prree

14W7... .69

.69 1álí....

.89

-

154

.6212áN7...
.89 12037..,
.92125 K7...
.61 12307...
.4912SL7,..

11.95
59.50
49.50
59.50
59.50
49.49
9.95

1.09 6A55....
79 654
.59 6Á57G.. 3.49 6áA7....
.69 6134G... 1.12 6507....

116

Priee Tube

$14.99

ii_c8 ... .59 SANS.... .89
1L05.... .79 6AÚ6.... 3.39
,66
11.05....
.69
07
886
49 6A 6..- 2.69

íN5
íN5

$2.49

á214A7.... .66
.63
.06 1486....
.64
.89 1408.... .66
.691407.... .76
.691íR7..-. .i8
.69

3.1!

GL -434A

.S9 íA3
9.65 147
6.50 163/GT.
9.50 iß6/GT,

.39 7334....
,89 033A..., 39.75
838..... 3.99
393A.... 0.59 714ÁY...11.39
2.95 837
.94
.99
2.95 7í5A....
7158....
4.95
838
2.41
9,99 3131 . ...99.6
715C....13.75
841
.39
.89 417*.... 9.49
89 843
.39
G -1.43íA 9.95 7í7A....
718ÁY/ß1r/
844
14.99

E

1.19

1.04
.49
,54
.59

2 58

ßY...1!6.95 819.....19.69 355
íT4
719A.-.16.99 851
33.90 1X211...

FAY-BILL

Price Tube

SPECIAL

KU610
5J33
2K55
F207

3.49

8.99
100.

1.49

9

i5í0 -T-86.50
CK-1005 .49
1600....

2.89
1.49
1.99

807805

810
813
013
013
814
815
816
705*.... 92 826
7066....10.yí
828
706C. . .18.90 82 9
707*.... 3.99 8200
7070.... 8.75 8308...,
708*.... 2.40 832

4.44 3710....

.

59

59

3

1*...

7F9LP7....

Price Tube

39

.

6.99
4.29 3ÁP1
4.99 4032....19.89 1LP7.... 6.99 30Rg/7b. 1.99
.99
2.99 4E22//, ...19.89 í0Y
.29 310*..., 3.69
2.29
2.49 3383ßP
23.... 3.99 4E257B..17.50 í5R
1.34 327A.... 2.89
3.29 3024.... 4.99 4J22.....06.50 180
59 3506.... 4.99
4.55 3625.... 3.39 4J23.....86.50 24R
1.99 35íG...16.99
5.99 3827.-..11.95

2J21
2121
4J26.....92.50 35TG
2122
4.79
9.50 CSB
2126.... 5.99 3022
.79.50 5AP1....94.99 C6J
2327.... 7.99 3023
2.99
2.131 .. 19.99 3024.... 6,99 5ßP.55 Á.... 3.99 HF-. 300
2.532.:

957
958A,,..

25071....18.50

207*....
21455 ...59.50 4036
., 4.99 7025....99,00 2074....
2X24... 1.39 4028....33.91
7030....66.50 304TH...
304TH...
2X2

14.99 345

QUOTATION

250TH ..19.50

34.95
44.69
4.95
5.85

Price Tube

721*....

WE
SURPLUS TUBES.
SEND US YOUR
LIST FOR
HIGHEST

11%T4C9.79
216A.... 3.49

217*....
I21A....

Price Tube
Tube
720CY/EY
860
DY/AY.29.75 861

1.99 IV2
.79 6606....
1{.99 743
.d9 6016....
1.95 864
.19 344.....
.64 6056....
721B.... 6.95 865
89367/1291 .35 604
722
1.49 066*.... .99306/1299 .34 606
723A/ß ,15.99 0696....44.69 364
.62 6C8ß...
724Á/B
1.69 072A.... 1.99 3Q4pp
.62 6P6
725A.... 8.49
.70 6Fá
í.R9 3135
1/4
728A....17.49 870
66 604
726C... .44.50 88!
1.09 4A10... 4.99 6J!
730A... .28.75 t0á
1.49 áT3
.46 635
750TL...74.50 891R...185.00 5U4..... 69 636
001*.... .29 8928...189.50 584ßY.. 1.24 617/M...
802
3.99 910
1.!! áT4
3.19 6J7ß....
803
2.69 927
1.76 5V4
.92 6K4A.. ,
93íA.... 4.69 524
.06 61(6... ..
954
.22 áW4.... .99 6K7
955
6ÁC7.... .87 6Lá
BUY YOUR
956
.59

.

SPECIAL

19.75
12.79
3.99

616/2
1J"

2C22

21(45....91.00

1.49

11421

2AP1
2822

21(44.. .99.00

SCP11A..13.99

815

i

if paid
subject to

change without notice.

oK

\

TCS

QUARTZ

Manufactured by Collins Radio Co. for
U. S. Navy. Frequency range: 150012,000 kcs, master oscillator and four
crystal controlled channels in trans.
mitter and receiver. Conservatively
rated at 40 watts telegraphy and 20
watts radio -telephone. For field, mobile and fixed station use. Includes:
ea.
ea.
ea.
ea.
ea.
ea.
ea.
set
ea.

SCR
Portable

antenna tuning unit
microphone

300

PARTS

for

(SCR

-300)

5 Gang Variables, I.F. Transformers,
XTALS, 6815 K.C., 4300 K.C., SOCKETS,
R.F. & OSC Coils
Input - Output Transformers,
Jacks, Fittings, CS-128 Cases,
Plugs, Cables, Antennas (AN -130, 131),

Handsets, Switches, Resistors,
Condensers and Manuals.
Straps and Belts

Large Quantities

Radio Telephone -Radio Telegraphy
All Frequencies
Single Units or Complete Systems
R. C. A. -ET -4336-350
watts-H.F.
Bendix-70 watts
channel L.F.-

watts-Xtal-M.O.
rcvr. M.F.-H.F.
R.C.A.-10 watts-Xtal-with

All New

(Transmitter -receiver)

50

with

SCR-610 Set of 120

rcvr.

TRC-1, TRC-3,

A.C.

J

109-144 MCS.,

110

P U R

DEALERS & JOBBERS!

Foreign, airline, military and export buyers
write today for

V.

RCA-AR88D
Bendix-RA.10-DA
Collins-TCS
H all icrafters-S.36
Wilcox-CW-3
Stromberg-Carlson-RBM U.S. Navy
R.C.A.-140 KC to 21000 KC.

2331 Twelfth Avenue

TRC-4

QUANTITY DISCOUNTS TO

watt 6040 MCS

RECEIVERS
VHR-401A.

.. $48.00
crystals... $48.00
FT -243 crystals... $48.00

SCR-609 Set of 120 FT -243

G.E.-10 watts-Xtal-light weight.
Aircraft.
Federal T&T-400 watts-4 channelH.F.
W.E.-350 watts -2 channel -carrier
shift
RCA-TBS

.

SCR -608 Set of 120 FT -241 crystals.

-4

H.F.
Collins-40

COMMUNICATION DEVICES CO

Tel. ADirondack 4-6174

of 80 FT -241 crystals.... $25.001
of 80 FT -243 crystals... $32.00
SCR -5I0 Set of 80 FT -243 crystals.... $32.00
SCR -536 Set of 2 FT-243 crystals
$1.00
SCR -509 Set

TRANSMITTERS

M.F.

ALSO

Cable-Communidev, N. Y.

Guaranteed to oscillate!
SCR -508 Set

Avalla hle

"Walkie-Talkie"

TWX-NY1-223

COMPLETE SETS!

headset
telegraph key
of three cables
12 volts DC dynamotor supply
or
ea. 110/220 volt AC power supply
ea. technical manual
Large Stocks of TCS spare Parts

Radio Transmitter-Receiver operating on frequencies of 40.0 to 48.0 Mcs.
Employs 18 miniature tubes with output of 81/2 watt.
Sturdy, compact and dependable. All units completely checked for operation, and guaranteed. Used
all over the world.

SPARE

CRYSTALS!

TCS transmitter
TCS receiver
remote control speaker unit

New York 27, N. Y.

FREE

i

CATALOGUE!

Complete list of 5,000 individual frequencies mounted in holders, tested for activity,
ready for immediate shipment!

U.S. CRYSTALS,INC.
805 S.UNION AVE. DEPT.
LOS ANGELES 17,

482
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SEARCHLIGHT SECTION

RADALAB

METER SPECIALS

... 0-300

Lab- type

Amp. DC. $19.95

Meter.... $12.95

CABLE: Raddlab, NY
TELETYPE: NY-4-4361

Many Other Meters in Stock

Phone' Virginia 9-8181.2.3

AN/TPS-3-AN/TPQ-3

COUNTERMEASURES
We specialize in and can supply search and
jamming equip. to cover 30mc-10,000mc for
Air Ground and Marine use. We can deliver
complete installations of the following and
many others. Write

Early warning and mortar tracking radar.
This equipment is completely portable and
can be set up for field use very quickly. 600
me freq. 7"PPI 5"A scope. Range 20-120 miles.
Very accurate ranging. POR.

AN /APS-2-AN /APS-15
10 and 3CM nay. and bombing radar.
5"PPI and 3"A scope.

Has

cm. High Pwr. Airport Radar Beacon. Output approx. 40 kw. Complete installation
3

POR.

V E -V F -VG -V C -V D
can supply many remote PPI indicators
for use with various ground and marine radars. These sets are driven by synch-videosynchro pulses from the main radar. POR.
AN/ASQ-1 and 1A MAGNETOMETERS
This is an airbourne magnetometer used to
measure the magnetic flux of the earth and to
locate submarines and other metallic objects
by their distortion of the magnetic field. Complete sets available. P.O.A.
We

can supply many types of Navy Radar
sets for all uses. We can deliver complete
installations of the above and also of the
MX series fire control sets in many input
voltages. Write for quotations.
AN/TPQ-2 K-BAND GROUND RADAR
Very late model set. Freq. 23,000mcs. Used
to plot trajectory of artillery and mortar shells
and to enable counter battery fire with accuracy. It can also be used to measure height
of cloud cover for weather forecasting. Mfg.
We

POR.

AN/APA-23 Signal 6 time rec.
JAMMING
AN/APT-1, 2, 3, 4, 5, 10

COMMUNICATIONS

9

AN/APN-3 SHORAN EQUIPMENT
This equip. is used for navigation and surveying. Operates in conjunction with AN/
Operating freq. is
CPN-2 ground beacons.
290mc. Accuracy is plus or minus 10 feet up
Spares available.
300
range
of
miles.
to its
AN/CPN-2 ground beacons available. POR

AN/GSQ-1A
Speech scrambler for use on any comm. channel to insure privacy. We can supply complete installations of this equipment 28v DC
Very compact.

POR

SCR -284 Field Radio
SCR -536 Handi-Talkie
SCR -694-C Field Radio
SCR -506 Mobile Radio
SCR -808 Mobile Radio
SCR -188, 193 Mobile Radio
SCR -206 Direction Finder
AS -81 -GR Direction Finder

AIRBORNE COMMUNICATIONS
RA -1B, ART -13, RAN -8, ARN-7, RTA-1B, ARC -1,
3, APN-9, DY -17, CRN-2 glide path ground

station.

TEST SETS
LAF, LAG, TS-35A/AP, TS -62, TS -102, TS -125,
RF-3/AP.
Spare parts for many equipments available.
WRITE

..... BEST BY FAR!

tt

S

SCR -300A

RECORDING

input.

SCR -291A

Walkie talkie FM. covering 40-48 me in 41
channels. This is the standard set of most of
the nations of the world. Provides reliable
communications up to 10 miles. 6, 12 volt
vibrapacks RC-291G.P. and spares also available. POR
FIELD RADIO AND

TDY, MRQ, SPT, SPQ, TPQ-1

SA-SF-SG-SJ-SL-SO-SP-SQ NAVY
AND MARINE RADARS

WESTERN ELECTRIC.

AN/APR-2 300-1000mc
AN/APR-5 1000-3100mc
AN/APR-6 3000-1000mc
DIRECTION FINDING
AN/APA-17 300-500mc
AN/APA-24
INDICATING
AN/APA-10 Pan -adaptor
AN/APA-11 Pulse analyzer
AN/APA-38 Pan-adaptor

AN/APQ-1, 2, 3,
AN/APQ-1-20
Misc. Equip.

SCR -508-528-608

channel freq.-modulated mobile military
radio set. 20-27,9mc. Output 25 watt transmitter is crystal controlled. Receiver is tuneable. Input 12 or 24v DC.
10

Automatic ground direction finder covering
1.5mc-30mc. Provides instant bearings on a
C.A. indicator of any signal in its range. This
equipment is transportable and can be set
up quickly. 110v 60 cyc. POR

SEARCH -DETECTION
AN/APR-4 38-400mc

AN/CPN-6

available.

without notice.

87-17 124th STREET
'Richmond Hill 18, New York

Mfr. Roller Smith Steel Six Line

0-40 Mills R.F. 3"

Prices FOB NYC. Rated firms open
account. Prices subject to change

NOW HEAR THIS:
You KNOW S&R's receiving tubes, your continued repeat orders attest to their quality!
boxed. ALL guarS&R is now in the special-purpose tube business! First line tubes, JANS, and originally
the stuff moves fast!
anteed. No minimum order, but call fast
0A3

S

0132

0D3..,...
1Z2..

2D21W
.

2E26...

3B22...
3(24.
4-65A
4-125A.

.

5R4WGY

.

.

.

5Z4..

.

6AC7.

6AF4...
6AG7.

.90

6B8.

.

.

.

.

.

.

.55
1.15

.

.

.

.

6BZ7.
6CB6..

1.95
.85
2.00
1.60
3.00

.

2E24.

6AK5..
6AK5W

1.70

1N23B
2D21

.90
.85

6F4.

.

.

6F6.
6J4
6J6W

.

.

616WA
6K4A

.75

6SK7Y.
6U8

6K7...

6L7......
6N7.

.68
.85
.80

.

.

.

.

281D7

V1127
VT127A

.52
2.85
.44

.60
.65
.70

12AT7....
12AU7.
.

.

.79
.79
.

.

.89

2.25
3.50
.50

._

26Z5W

.70

4.75
1.35

1.50
1.75
12.50
17.00
1.55

25T

.65

.

.

249T.

.

.

2050

3.00
1.10

2051..

2.45

5651..

3.95
4.00
5.00
1.00

.

.

282A
371B..
702A
805
807.
811

811A
813.
832A
866A
872A
872AS

2.85

.

.

2.50
3.00
1.05
2.95
3.10
7.75
8.00

.

.

.

_

1.30
2.60
3.00

1.10
.90
.85

5642

1.30
1.50
2.50

5654..
5670

5672...
5676...
5686...
5691...
5692...
5725...
5749,
5751

5763.
5814.

.

..
.

.

5963
5993

.95
.85

2.00
4.25
5.65
2.85
1.90
2.45
1.25
1.95
1.25
5.00

4.95

6072
6080

3.35
3.75
3.85
1.95
1.45
1.75

6080WA
6082
6088
6095
6099

6146
6186
6187
6201

..

8013A..

.....

9001
9003

4,25
3.00
2.95
3.50
3.75
1.00
1.25

We ere the originators al the two colored tube
cartons w.th

new

safety partition,

prevents tube

breakage,
SIZE

Miniature

(6AU6, etc.)

.. t6SN7,

GT, et,..)
(1 B3GT, etc.
Large GT
(5U4G, etc.)
Large G
Minimum Order 100 of any Size

GT.

009
01

.0125
015

-

PRICES FOB -NYC
HUNDREDS OF OTHER TYPES IN STOCK; SEND US YOUR NEEDS. ALL
PHONE
WRITE
WIRE
IN FULL SAVES YOU PP CHARGES
REMITTANCE
ADVANCE
ORDER;
25%
WITH
10
DAYS,
OTHERS
NET
(D&B)
FIRMS
TERMS: RATED

...

...

BEST BY

YOU CAN PUT YOUR CONFIDENCE IN S&R

5%.eELECTRONICS,
TELEPHONE CORTLANDT 7-4710-1-2
ELECTRONICS

-

FAR!

Inc.

136 LIBERTY STREET

NEW YORK 6, N. Y.
483
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SEARCHLIGHT SECTION

LOWEST TUBE PRICES
IN THE WORLD
OVER TWO MILLION RECEIVING and TRANSMITTING TUBES IN STOCK
FRESH STOCKS -JAN BRAND-NEW GUARANTEED

866A-690
OD3/VR150

$ .69

1B24

5.95

1B26
2B22
2C21
2C26A
2C34
2121A,
2222
2239
3AP1
3C24
3DP1

'

3FP7
3GP1
4B25
5AP1
SAP4
5BP1

58P4

'

15R
R%21
FG27A
RK34
35T.

1.50
1.50
.59
.19
.19
3.95
3.95
7.95
3.50
.75
1.85
1.50
1.50
6.95

723A/B $10.00

100TH

4.95

120

6.95

123A

1.95
7.95
.75
1.95
3.50

250TL
257A
274B
282A
304TH
304TL

9.95
2.50
1.00
4.50
4.50
3.50

307A
323A
327A
368AS
371A
394A

.25
6.50
14.95
.30
4.95

718AY.

4.95

127A
204A
205
215A
250R.

2.50
3.95
2.50
2.50

717A

1.50
4.50
2.25
3,50
.75
1.50
.25
1.75
.65
1.25
1.75

HY615
703A
704A
708A
715A

718EY
720EY
723A/B

872A $1.25
.75

955

16.50

957

16.50
25.75
10.00

803
804
805
806
814
826
830B

2.25

9.95
1.95
7.95

2.75
.50
1.29
.98
2.49
.29
$29.50
2.50
9.50
.75
.69
1.25
1.00
1.00
1.75

837

838
843
851
860
861
865.
866A
872A
875A
876
927
954

-

1S4

.49

6C4
6C6
6G6G

.39

-

9

$

6SG7)

49
.49

RADIO RECEIVING TUBE SPECIALS
3D6

...29¢

6K7G..24¢
IT4

49

2%2

$

3A4

384

6ß8G

.75
.49
.49
.49
.19

..390
..29¢

6V6G
12A6

.49
.49

6155

12SC7
125E5
12SH7

.39
.49
.49
.49

12SN7
12SR7

WE GIVE SPECIAL ATTENTION TO
FOREIGN GOVERNMENT PURCHASING
AGENCIES OR AGENTS

& ELECTRIC

GROSSMAN RADIO
81

.35

.49
6SH7
.49
Special-Brand new 10" TV Cathode
Ray Tube-Replaces 90% 10" Tubes
$5.95

Net.

FAS

.15
.15

4

1S5

IB5
Partial Lis ing-Send for prices on any radio or transmitting tube not listed -We
are one of America's largest export suppliers.
Special discounts for large quantity users.
Prices for domestic buyers FOB New York. 2596 deposit with order.
On export
orders,
.15

ILA39
1F4
1E5
1L4

.25
25
.35
.50
1.50
.49
.25
.19
.15
.19
.30
.65
.69
4.00
.50
39.50
2.00
.75
.59
1.00
.25
1.50
$ .25
.25
.35

958A
1005
1613
1616
1619
1625
1626
1629
1632
1642
2051
5851
7193
8002R
8025
9001
9002
9003
9004
9005
1A4
1A6

304TL $3.50

12,N.

SPRING ST. NEW YORK

Y.

CO.

CABLE:WO

-0790

CABLE: GRECOELEC

L.

lis

SAVt

MAIL SALE

TO.70%GIGANTIC

AUTOMATIC REMOTE CONTROL
SWITCHES
Amazing electro
magnetic switch.

Complete
dial. Any with
from i
pl
ply

circuit

300 can
rime
sim-

toselected

nseng the
number. uncannyy
Usell
work over lines up to 20punts.
units. Used,
excellent.
Fine
for Intercoms. Private automatic phone systems, remote control,
experimental, etc.
New Cost Over $200.00.
Sale, $13.95 Prepaid
AC -DC GENERATORS

(115 -volts)

*Brand New. General
Electric and Bendlx
dual voltage units.
Use for welders, fast
chargers, lights stoves, etc. Gener.
ates 115 -volt, 2000 -watt, 800 -cycle
AC 30 -volt. 200 ampere DC. Govt.
cost over $300.00.
Sale $29.48 Prepaid.
Same unit except 125 amperes DC
and 115 -volt AC. Sale $23.91 Ppd.
ELECTRONIC AUTOMATIC TIMER

*Genuine Telechron
115 -volt, 60 -cycle
Clock Timer in
beautiful red onyx
case. Will handle
1000 -watt load. Set
for any time O to
15 Minutes. Turns
power off at proper
Has pilot light and alarm
buzzer.
Many experimental and laboratory
uses. Use for photography, sun lamps,
timing studies.
List $19.95
Sale $4.95 Prepaid
D -C GEARED

MOTOR

AC -DC type. 24 -volt,
20 ampere Output
speed

200Interesting
r.p.m.
Powerful t/¿ h.p. Many
uses.
Cost $29.50
Sale $3.25 Prepaid
.1

CITY EXTENSION
TELEPHONES

t9

Excellent Western Elec
trie wall phones in satin
finish black cases. Use for
Intercom service,
and
anwering phones, extensions
or on private
systems. etc.
List $24.00
Sale $4.79. Prepaid
.

LABORATORY RELAYS

Wonderful buy in
sensitive laboratory

.,y

g.i.)__,
type ad)ustabledouble /D s
Micrometer
adjustmecoil
coil
st Heav
nt.
ohm
colla.
contacts.
Use for either make or break. Hundreds uses.
Orlelnal Cost $11.50
Sale $2.97 Prepaid
WESTON METERS

*Finest Model 643 expensive 41/y" meters.
A wonderful buy.

(A) DC
(0amps) meter
...$7.92
(B) DC Voltmeter (0150 volts ....$3.79
(C) DC Basle milliammeter (0-2 m.
a.) uncallbrated
(D) Laboratory Type (8"" wail $2.19
ohm.
300

meter

$12.95

PHOTOGRAPHIC PAPER AND
FILM
Eastman Kodak and
film and
paper purchased fromother
the Govern.
ment. Outdated but guaranteed good.
Save to 70%
Write for bargain
sheet on surplus paper and film.

-- -

SHEET FILM
SAVE TO 70%
11 x
Super. l'an -Press Sports
Type
10 sheets per box.. 83.15
11 x 14
Super Pan -Press Type B
10 sheets per box
$3.21
8 x 10
lteprolith Ortho 25 sheets

14-

-- .....
-

per box ...
$2.95
11 x 14
Super Ortho Press
10
sheets per box
$3,09
BOXED PAPER
13"x13"
Contact paper
wt.
glossy 250 sheets per box sing.
contrast
1, 2 or 3
10" x 10"
Enlarging paper$9.07
S W
100 sheets per box contrast 1, 2, 3
or 4
$3.49

110-v 3KW AC GENERATOR
Hobart 3000.4000-w.
115-v. AC generator.
Complete with full in
strument panel, etc.
Ready to use. Drive
with engine, tractor.
etc. Furnish emergency
with full time power.

Govt. cost over $400.

$169.50 Prepaid.

SPECIAL.

WAR SURPLUS
EXCESS INVENTORY
BANKRUPT STOCK
-- Itt

s:

I

1pjt`-::[

rr;(,:crt-'!Iia
SPECIAL
OF THE MONTH
Selsyn Remote Control Motors
*The war's most
Invention.
I.,,'1 amazing
Self - synchronous
motors enable the
transmission of mechamcal movement
via electric wires
over y distance.
7J
manta: Hundreds
appleting experimental
Reapplicand
city
mdte wind direction and velocity
tt
atota positive thef
antenna depth al
theft alarms,
remote depth indicators.
Genuine new precision G.E. and
Bendix ball bearing units.
slip rings and brushes. BuiltSilver
like
a fine watch.
*To use simply connect each unit
to nearest 115 -volt AC line.
Then,
connect two selsyns together using
three wires. Any movement of shaft
of Selsyn No.
causes identical
movement of shaft on Selsyn No.
2. Full experimental instructions
furnished. Cost $125.00 Sale
$12.97 Per Pair Prepaid.

ir=

1

ELECTRONIC MISCELLANEOUS
Experimental Instruction sheets furnished with all items.
Black Light Tube( (4 -watt) ..$ .49
.48

Thyratron Trigger Tube ($4.95) .98
Hi -voltage Miniature

Rectifier Tube
.21

Tele P hone T Ype 400 Ohm Relay's

Ouncer Type Trans. 100-4000 ohms
*Tripping FireBurglar Alarm Relay
25 -amo. Cet. Breaker
$2.24
Laboratory Misc. Electronic Assortment 06 pieces). Guaranteed to
please or money back
Airway Beacon Bulbs (1000 $3.49
-watt,
110 -volt)
.97
Nichrome Resistor-Heater (20 amn.
110 -volt)
99
*Selenium Rectifier Lab. Asst. (3)
$0.41

Build TV -FM -AM Sweep Generator

You can build "Versatile Sweep Frequency Generator" with APN-1 magnetic

units
$5.95
AN/APR5A Airborne super het radar search
rec. Freq. range 1000 to 3000MC. Rec. has
a 10MC IF band width operating from
80/115VAC, single phase 60
spa.
and one amp, at 26VDC . to. 2600
complete
with tubes
like new
$250.00
AN/APTS TRANSMITTER . . operates
over a freq. of 300 to 1400 MC; output 30
watts. The carrier freq. Is noise -modulated with effective random noise freq. up
to 2MC. Complete with tubes
like
new
$99.50
I-122 SIGNAL GENERATOR RF signal 15
to 26 MC and 90 to 125 MC; modulated at
400 cps. or 625 cps. Power Supply 100 to
135 VAC, 25 to 60 cps. like new
$89.50
Spare parts kit for above
$5.95 (new)
AN/APN 9 Loran long range navigation system as used in ships and aircraft. Brand new -original cartons

...

a5.00

AN/APN4 - "B" -Brand new-Complete
$129.50 per set
I.D. 6A/APN-4 Loran Indicator, BRAND
NEW, complete with 5CP1 tube and 100
KC crystal at
$29.50
R-9A/APN4-4-160 meter Loran Receiver,
less tubes, Brand New. Complete with conversion diagrams
$14.50
Both I.D. 6A and R -9A-$41.50
Write for prices and bulletin

83% Deposit on orders. Shipments F.O.B. Ultieapo

RW Electronics

Laboratory

ORDER FROM AD or

FREE

Write For

CATALOG!

Thousands of Items. Tools.
tronics, watches. transits, tarps.elecml.
croscopes, etc. Get finest Govt. Items
at fraction of original cost.

BURDEN SALES COMPANY
842 "0" St.
Lincoln, Nebraska

484

.

2430

Dept. EL

S.

Michigan Ave.
Chicago 16, III.
Phone: CAlumet 5-1281

PRECISION TIMERS

1/100's of a Second Graduation
1 RPS, Totalizer 60 seconds
Model Si, 115 v 60 cys
Manual reset
$19.50$190
With electric reset
Postpaid Anywhere in U. S. A
DRILLICK ELECTRONIC SALES CO.
5279 W. Pico Blvd.
L. A. 19, Calif.
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ELECTRONICS

SEARCHLIGHT SECTION
CONTROL RECTIFIER.... $14.95

Input 115V, 01 phase, 400 cy. 1.6 amps, 175 watts.
Output 115 VDC. 0 to plus or minus .6 amps.
Orig used with model SF Radar equipt. Less

1rl CHECK

IHa

rigO

THESE

VALUES!

MINIATURE LINE MATCHING
TRANSFORMERS
Does

Functions

INVERTEEN CAPACITOR

Model 1313852 120 MFD (A 3000 V. Made for DC welding ana other uses.Contains 1.7
$69.50
pals. non-inflammable liquid, New

TSX-4SE PULSE ANALYZER

Cost Approx. $141

Orig. Gov't.

tubes, oint. cond.

el

analyzer. Similar to TS-148, but
3 cm Spectrum
with greater sensitivity. Freq. range- 8500-9600 MC.
Features: Absorption wavemeter, wa guide -beyond
120 db
CPS.PRICE ON
pr test from 115 rV/ 00 V 50-1200ríp.
REQUEST!

P
of 555 parts!
254 postage)
TV Rayne &
for blóoking oscillator. on tone
illator
TV
transformer fore electricut t organ; for,rcdigital
mputorsystems, blocking an count
onepatche.. transistor o cirdown; for

2

of

onput
f 106

1

ms

4

-and

2

icdingeof
listed

output

and hI of 600 ohms,

TS -89
TS -100
TS -101
TS -126
TS -131
TS -184

701A,

ames DC

15.00
85.00
89.50

LM

BC -221 Meter

ASSEMBLY
COLLINS AUTOTUNE
MOTOR.

With 110V. 60Cy. AC.

ions. Use
'runes automatically to any of 10 ,r -"etet,.pnsìtOrig.
govt
for tuning x Intro, industrial devices,
539.50
net. 8300, hew, booed

POWER SUPPLIES INVERTERS
certified
MG-149Fo Rotary Cony triers, etc
RA -34 HI -Voltage for BC -191.,

545.00
149.50
150.00

RA -62 Hi -Voltage for SCR -522

RCA Surplus TV CAMERA

O

5

3.95

0

I

®: t_7S ó óél

3.95
3.95

Provides

4

ADAPTER

Types of presentation:

(1)

Panoramic

Oscillooraehic i4) Oscilloscopic. De) Aural (3)
uned for use with AN/ARR-7. AN/ARR-5, AN/
APR -4. SCR -587 or other equip. with I. F. or 455 KC
Includes 21 tubes with 3' SCOW,
5 2 mc or 30 mc.
599.50
tube. Special
(

TURBO AMPLIFIERS

....

LZ Sig. Gen
(S band)

PANORAMIC

2 95

-INCH BLACK DIALFACE 0-750 MA
500-0-500 MICRO
PANEL METERS, 3-Inch square Weston 0-2

37.50
200.00
89.50
12.50
I -183A Freq. Meter 22.50
1-185A Oscillator.. 24.50
1E-19
1-222
1-139A

650.00
250.00
200.00
250.00
32.50
85.00
7.50
75.00
14.95
45.00

TS-47/APR
T5-34

for

postpaid

TS -268.

545.00

TS -11
TS -13
TS -34

52

3

TEST EQUIPMENT

Model AN/APA-10

52.95 ea. or 2 for 55

SOCKET for ABOVE TUBE
FILAMENT TRANSFORMERS
8V. at 7,3 amps

MW 200-5000 Cy. 500 V. RMS test.

0

great Screenygrid amtr tube for new final AM or
New, ouº. boxes. Complete with dope sheet

SSE.

Weights osly

cuits. 1000 other uses.
4 -os., hermetically sealed.

5580.00
750.00

100.00
AN/TRT-1 Mine Trans
350.00
ART -13
750.00
BC -797 Ground Stas
100.00
SCR -284
75.00
13C-1333 Marker Rears. Certified
35.00
BC -7330 CAATC
ASB-7 Xmtrs with tubes. For 420 MC & TV relaywor
7.95
k
ANDREW TYPE 876 Dry Air Pump for use with
9.95
coax transmission lines. New
SOUND POWERED HEAD & CHEST SET Navy tree.
Ideal for TV antenna installations.
No batteries needed.
57.95
20' cord. New. A 525 value. Special at
HANDSET. Stnd. telephone
WESTERN ELECTRIC
int
type with cord. For mobile and home systems. X52.95
condition.

701A XMTR. TUBES

With Schematic (add

A

TRANSMITTERS & RECEIVERS
ARC -3 complete, certified
BC -640 & BC -639, RA-42

turbo amplifier. Includes

New

2-7C5,
1-7F7, 1-7Z4. Ideal
for pre-amps, mobile equp.
& lab supplies

NETWORK SECTIONS
e 0168435, used in TS
D163331
e 0163330

52.95.

$9.50
12.50

34

25.5

RELAY ASSY BENDIX BC -640-B DWG C-58363,
2Z7699 2.5
56.5
POTENTIOMETERS. wire -wound resistors, ail sizes
Write for complete listi
OIL CONDENSERS, bathtub, channel and hi -0018080
type. Write for complete list!
RESISTORS, Insulated, stnd. brands. 5%. 10%,
asst
100 for
postpaid
TV &
standard soli, cascade
79
66076J
13.9
new
CERAMIC CONDENSERS, kit of 100 asst. brand new,
star:dart! brands. 510 value
51.00
NEW POWER TRANSFORMER 110e. 60cy. primary.
150v. 30ma. secondary 6.3-1 amps. Fil. FB for grid
dip kits, test equipment, etc
79c each or 4 for 53

HAZELTINE PULSE GENERATOR Model 1017-Elec
rical characteristics: Pulse freq.: initiating and sliding
pulse-external. Pulse width; initiating and slidin
Sliding pulse delay: variable ove
Pulses, plus 150 v
ull trace length. Sweep duration; 50, 200 and 100
microseconds. TUBES: 16-65J7: 3-6L6: 2-635; 2SN7; 1-5U4G; 1-6SK7; 1-6Y6G: 1-991; 1-9002
Power Input, 110-125V, 60 cy. single phase. Dimension
1355" x 2055" a 23'. Wt. 85-lbs. Comes with schemati
549.5
and complete instructions

TS45/APM X -BAND
SIGNAL GENERATOR
$12500

for small labs, schools, etc.

Special

$225Icono -

846
With 1846
pe and 6 -stage
',Idea amplifier
and clipper. For
oats pickuse in
up chains and
training nwexfast so hurry.
perimental ork.
for complote Informatioln.g

Harjo Sales Co.
Dept.
Write

CLARE, TYPES

-4109

New

033/VR-90*

OTHER; -YPE G TELEPHG.IE RELAYS
$2.50 ea 24 or 48Ví
3A -1C
1300 ohms
1.65 ea.
24V,
1A
400 ohms
65 ea.
1D
500 ohms
24V
11.65 ea
1A
200 ohms
.

dCLARE TYPE C STANDARDSIZE
D.C.D.0TELEPHONE RELAYS
Operates at
Contacts
Coll

ohm
1300 ohm
1300 ohm
1300 ohm
1300 ohm
1300 ohm
2000 ohm
2000 ohm
2000 ohm
2000 ohm
3000 ohm
3600 ohm

2)
3)

4)
5)
6)

7)
8)

9)
10)
11)
12
13) 110V. AC

1B
2A -1B
2C -1A
4C -2A
2A -3B -1C -1D
6C
2C -1A
4C -2A
6C
8A
3A
2C -1A
2C -1A

to
to
24 to
30 to
30 to
30 to
24 to
30 to
30 to
36 to
24 to
24
24

1.10V.

110V.
150V.

24150V.

CONTACT SYMBOLS
B=Nolen. Clotted
D=Make Before Break

Chase
-

Price.

$2.25 sa.
2.75 ea.
3.00 ea.
4.00 ea.
3.00 ea.
4.50 ea.
110V. 3.00 ea.
110V. 4.00 ea.
85V.
85V.
85V.
85V.
85V.
85V.

4.50 ea.
3.50 ea.
2.75 ea.
3.00 ea.
110V.toAC 60cy 3.50 ea.

A -Norm. Open

ELECTRONICS

1955

elec-

tronic parts
mail-order catalog just pub-

lished! Better
than ever!

CD`E

operation on 110V. D.C.

1) 1300

for;FREE

Phone: Victoria 9-2411

PRICES on popular
Industrial. Receiving, Special -Purpose Tubes!

CLAREITYPE G HALF SIZE
SENSITIVE TELEPHONE RELAYS
Price
Operates at
Contacts
Coll
$2.50 ea.
5 MA
2A
1) 6500 ohms
ea.
2.50
MA
4
3A
ohms
2) 5800
2.50 ea.
5 MA
20 -IC
3) 5800 ohms
2.50 ea.
4 MA
1C
4) 4850 ohms
2.00 ea.
6 MA
1C
4) 3600 ohms
2.00 es.
5 MA
lA
5) 4850 ohms
1.50 ea.
ACTUATOR
(None)
6) 3300 ohms
Micro -Switch 2.50 ea.
lA
7) 3300 ohms
All above Relaye may be need for continuous duty

4)

wirisd

OUR

Bend Ds Your Specs. for Our Quote

2)
3)

u

CATALOG!

busCUT

COOKE,AUTOMATIC-ELECTRIC
ALL TYPES of COILS and$PILE-UPS

1)

ship é0D's FOBasw)arehousam

Burbank Blvd., Burbank, Calif.
'til 9 P.M. -Cable Address: HARM

Retail Showroom Open Fri.

At the height of our
iest season, we've

TELEPHONE
RELAYS
Large Stook of

EJ

RETAIL
ORDER BY MAIL -OR VISIT OUR.th
order
SHOWROOMS! Please send check

C=S.P.D.T.

Electronic Supply Co.
105-07 225 Sf.

Queens Village
H011ls 4 -5033

0C3/VR-105*

.85

OD3/VR-150 .69
1.11
1822*
4.50
1023*
8.95
1B27
1.49
1632
1P23
2AP1

2622
2C33
2C40
2C44
2E22
2J21
2J21A
2J22
2J27
2J50
2J54*
2J55

1.95
6.90
1.50
2.45
8.50
89
1.50

4.45
4.90
4.90
8.95
49.50
49.50

59.45
21.95
24.50
39
1.20
7.50
3AP1*
3.45
35P1*
6.75
3C23
1.49
3C24
1.69
3CP1
3.50
3DP1*
1.69
3FP7
3.50
3HP7*
3.99
3JP12
4822/EL-5B 3.25
4825/EL-6-CF
3.25
8.95
4C27*
90.00
4J36
90.00
4J37
2.99
5BP1
3.25
5ßP4
* limited quantity

2J61A*
2K55
2X2
21ì2A*

4.49
9.95
1.65
5FP7*
14.95
5JP1
12.50
5JP2
4.95
78P7*
7CP1
9.95
9LP7
1.89
10 Special ...88
5CP1*

$0.90

5D21

10Y
15R
CE -22

69
30
55

1.10
1.49
1.95
RK -25*
FG -27-A ....4.90
30 Special -.32
.30
45 Special
3.95
HK -54
23D4
24G

RK -65*

....19.95
50.00
39

QK-72
VR -92

VR -78*

211/VT-4C
227A
RX-233A
274B
304TH
316A

65
79

2.98
6.75
1.49
8.95
98

35913

3.50
2.49
4.75

371B

69

327A*
350A

388A
394BA

417A*

GL -434A
GL -446A

1.39
2.45
11.95
..11.50
....1.39

....38.75
4.90
CK-501 LX ..1.49
49
HY-615*
ZP-653 ....24.50
1.15
702A
1.49
705A
16.95
7068*
5.95
707A*
3.25
708A*
6.50
710A*
8.45
714A*
2.85
715A*
450TL*
464A

7158
721A
723A

723A/B
724A*
724B*

725A*
726A*

3.95
1.50
8.95
..14.95
1.25
2.90
6.75
9.95

801

803
805
807
810
811

75

3.10
2.50
1.40
9.95
2.45

813
814
815

816*

826
8308

832*
832A*
838

866/866A
872A

874*

884
954
VR59/955

956*
957

958A*
959*
1616
1619*
1625
1626
1629
1638*
1655

2051*
UX6653
8011
9001

9002*
9003
9004
9006

9.95
2.25
3.00
1.10
85

1.75
6.95
8.95
2.50
1.00
1.95
95

1.00
29
35
35
29
59

1.40
75
39
35
30

40
89
75

1.00
65
95

95
90
99
35
30

RADIO
SHACK
CORPORATION
167 WASHINGTON ST., BOSTON 8. MASS.

485
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SEARCHLIGHT SECTION

LOWEST PRICES!
OD3

.65 2J21

1A5
1A7
1B26
1B4 -P

.35 2)22
.35
.65 2126
1.50 2129

4.50
4.50
4.70
40.00

6J6 RCA

.35

1A7G7

.38
.40

D8

1

4B28

60.00
49.00
25.00

.30 2J37
3.50 2J40
3.00 2162
7.00 2K55
.90 4AP10

1G4
2C33
2C40
2C43

2044

19.95

6.00

1.15

20.00
20.00

869B
2D21

12AU7

.55

1

1

1.90

Resistor

6SK7
7C4

THOUSANDS OF TUBES & ELECTRONIC PARTS IN STOCK

1/2

UG. AN
PL Plug

watt 10%

708A
722A
724E
801
815

.28

2.45

MU -6-4164

fi

Centers

overhauled

U.S.

watt FM transmitter -receiver radar set, frequency range 1475-1525 MC. The antenna
-ostem consists of 2 double -bay cylindrical
parabolas to operate in the above frequency.
Electronic computer unit has air cooled power
supply for the transceiver. Complete installation. Brand new. I'.U.IL

INVENTORY OF AIRCRAFT.
INDUSTRIAL AND MILITARY ELECTRONICS EQUIPMENT. SEND FOR
YOUR COPY TODAY!
LISTS

BELVISION, INC
TS -10 SOUND

POWERED HANDSET
Used, Excellent Condition

SELSYNS. PLUGS

I

AERIAL PHOTO
EQUIPMENT

SPARE PARTS
WE WILL NOT BE UNDERSOLD;
Send

't

for

FREE catalogue. on

?r
xP

fommonication Equipment
inverters . Dynamotors
Radio -Radar Test Equip.
Aerial Photographie Equip.

ARROW SALES INC.
HOLLYWOOD. CALIF.
OH,..Wu.aoYt.r 1400 VARNA AVENUE, N. HOLLYWOOD. CALO.
POela, 51616
$taelq 7.6005 Cable Adams, ARROWSALEI

-

INSTRUMENTS

2

CATALOGUE NO. 113

20

39¢ ea.
available -write for

254 Greenwich St., N.Y. 7, N.Y. BA 7-6063

TRANSMITTERS

Ie

SAN -original cartons
Western
Electric-Tungstol

Many other items
circular. We buy excess inventories
send your list.

Corps and U.S. Navy Surplus Equipment.
We solicit your inquiries.

RADAR
DYNAMOTORS

N.

316A TUBES

Signal

RECEIVERS

7als-E,

-21

We carry a large inventory
of NEW and Guaranteed

Complete. crystal controlled, for testing FM receivers. Freq. range: 1.9-4.5 MC. 19-45 MC.
Operates from 12 VDC or 120 V. 60 cps. P.U.R.

6O3

RESISTORS

Standard Brands-National Manufacturers
watt
$12.50 per M
1 watt
20.00 per M
2 watt
30.00 per M
In lots of 100, 1/2W. 2t,¢t'; 1W 34!; 2W 4t
CHOKES
henry, 67 ohm. 250 MA Test.
DC
60
CHOKES-10 ohm, Iron Core, 2t,¢n Mounting
S¢

SIGNAL GENERATOR I-208.

O.

Orders filled
for 100 or more one type. $30.00 per M
50 Assorted TV Knobs
$1.95

LABORATORIES

250 W. Crystal Controlled FM Transmitter. With
one receiver for communication. Freq. range:
30-40 MC. Complete with 120 VAC power supply.
P U R
Like New

P.

Tubular Type -All sizes in stock.

RESEARCH

MOTOROLA FSTR-250

Address:

CERAMIC CONDENSERS

AIRLINES
GOVERNMENTS

Ea. $14.95
mounting rack. New
TS-9 Handset with switch and
1 cord.
8.50
Ea.
Now
TS -10 Sound powered handset
9 95
Ea.
New
18.50
'i FOR
TS -12 Handset. Complete with
Ea. 8.50
cord and mounting hook. New
TS -I4 Handset. With cord and
9.95
Ea.
PL-204 Plu& New
T -17D Mike. Military approved,
8.25
}.n.
cord and plug. New

iint

z5

1

With

UHF FM TRANSCEIVER APG-17

CONDENSERS

Nationally KNOWN Manufacturers
P@
85°C.
25 MFD
MEDPE
450AL
V and 0
@ 200V.
100 MED @ 50V
90 a 10 x 5 MFD @ 400V
40x35x10x 10 MED @4001
65¢ ea .

RADIO - RADAR - INSTRUMENTS
AIRCRAFT - PHOTO EQUIPMENT

HANDSET & MIKE SPECIALS

t

.75
1.00
.19

SEND US YOUR REQUIREMENTS.

= Frrrr

SCR -503
Complete Radio Direction Finder. Freq. range:
100-3000 En. Receiver detects AM and CW signals. NEW with all cables and power supply. Operates from 12 V. battery. Write for descriptive
data. P.U.R.

=

2.00

Component Bargains!

VHF. 2 tubes. Battery operated portable frequency meter designed to measure frequencies for
of
300-600 MC. This unit is used for a varietyunit
measurements on the VHF circuit. Complete
with 0-200 micro amp meter. time
switch, instruction book, alllIn
metal carrying case. New condition

-2.040 RCA Bound powered.

.20
.25

1.00 2051
1.00 5717
2.50 9004

"woNAAAAAAAAAAwewwwwwww%

I

12.00 M

Connector....

CADILLAC ELECTRONICS INC.
York, N. Y.

M

.90
.18
.14
.50
.24
.25

12.00 M

19 West 26th St., New

LAVOIE TYPE 105
FREQUENCY METER

4.00

Dynamometer DM40

3.75
1.00
40.00
3.50
1.00
2.50

1.25
5.03
5.00

Capacitors
400 Volt

50.00
4.20

.64 251A
1.00 305A
.40 307A
.40 312A

830B
843
845
852
878
1625
1626
1629
955
958A

SENSATIONAL

3.00
20.00

100 TL
5517

6B8
6L6

1.25
2.00
3.00
1.00
10.00
9.00
1.00
.87
1.50
3;95

.70
.40

.64 12L8
.85 F123A
1.39 128A
.45 215A
1.50 220B
1.13 294G

EXTRA SPECIAL
4.50

851

20.00

6AG5
6AH6
6AJ5
6AL5
6AS6
6B4G

SUPER SPECIAL
304TL
872A GE

.30
.70
.30
.90
1.10

6AC7
6AK5 RCA
6AR6
807

SPECIAL
01A

316A
338A
434A
471A
530
700D
702B
705A
707A
707E

BONUS SPECIAL

D

EQUIPMENT W.SN7na,

Semler indu.trie9,
6853

lankershim Blvd North Hollywood, Calif.
,

486

INCLUDES 6 FT CORD.
USES NO BATTERIES OR EXTERNAL
POWER SOURCE
$6.50 PER PAIR

TALLEN CO., INC.
159 Carlton Ave., Brooklyn 5, N. Y.

RELAY SPECIALISTS
AUTHORIZED FACTORY

DISTRIBUTORS

STRUTHERS-DUNN

POTTER & BRUMFIELD
GUARDIAN STEPPERS-ACRO COIN SWITCHES
MIDGET RELAY -11/4" Lang
DPNO + SPOT-6/12 or 24 v. coil 515.00/dos.
Write on Co. letterhead for latest Cat.

RADIO DEVELOPMENT & SALES
323 ATLANTIC AVE.

ULSTER

October, 1954
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CO.

5.0488BKLYN. I,N.V.

-

ELECTRONICS

SEARCHLIGHT SECTION

world's largest stock

44
COMPASS

RELAYS
immediate delivery!

A Division

WE

AND GUARANTEE ANYTHING WE SELL

TO TEST

RECEIVERS
ARB
ARC -1
ARC -3
ARC -4
ARC -5
AR -88

MOTOR GENERATOR, in 115
out 220-250 vdc @ 1,
K VA
$65.00
ESCO ROTARY CONVERTERS

RBB

RBO
RBG
RBL

-Mounted in Steel Drip -Proof
ROxes-Type R-1.41. Filtered
Input 110 volts, 2.5 amps.

RBA
RBM
RCH
BC-224
BC-312
BC-314
BC-344
BC-348

301,0 rpm. Output 110/1/60
@
1.8 amps. 200 watts

$45.00

-

ESCO MOTOR GENERATORS
Dual unit (a) Input 32 v de

8 amp. Output 110/1/60
1.5 amps, 105 va 150w.
1800 rpm. (b) Input 32 volts
@
@

e16

AIRBORNE

RADAR
APS-2
APS-3
APS-4
APS-6
APS-10
APS-13
APS-15
SCR -717
SCR -720

dr
amps. Output 260
torts, 1500 cycler. 0 4 amps.
Ilatr"g 1.05 kva, 3,000 rpm.
Filtered. These two unite sea
mtd. together on bed plate.
complete with control pane)
switch & 0-50 V de
meter
t,ntatning
$32.50 ea. part.
MOTOR GENERATOR -ALTER.
NATOR
Mfgr.-Quallty Electric Ce. Ltd. Input 115/1 /80
ac co22.5 amps. 1800 rpm.
Outputs: 51.500/1000
de,
0.25/0.3 kw. 52 150 v dc.
0.667 amp., 0.1 kw. 53. 115
c 0.87 amp.. 3000 cycles.
0.1 kva. PF -1
$245.00
ESCO CONVERTER -Input 110
volts dc, output 110 volta ea

-

1.2

@

amps. Brand

SCR -191

PINCOR ROTARY CONVERTER
-Input 110 volts de. Output

Sins.^,

220(1/60. 0.300 kva: .90 pi:
rpm; cont. duty; 40Filtered for Radin t
$60.00

3000
C.

694

Used

808
828

BK -Series

Relays

Antenna and
Ceramic Relays
Motor and Control

Midget Relays
Timers

Aircraft Contactors

Relays
Relay Assemblies

Rotary Relays
Western Electric
Type "E" Relays
Keying Relays
Hermetically
Sealed Relays
Voltage Regulators
and Cutouts

Latching and Inter.
locking Relays
Mechanical Action
Relays
Ratchet and Stepping
Relays

All relays are new, individually inspected and
unconditionall guaranteed. They are first line
products of leading manufacturers. Special
attention given to orders of one or more relays. 24 How delivery.
Write for new catalog.
Phone, write or wire your requirements.

535.0"

ALLIS CHALMERS CONVERTER 110 volts dc to 110 volta
ac O 1.25 kva output

274
300
375
399
536

HUNDREDS OF RELAY TYPES IN STOCK
Differential and
Standard Telephone
Polarized Relays
Relays
Special Relays
Short Telephone

new.

FIELD

EQUIPMENT

SOLENOID OPERATED RATCHET STEPPER
Operates on 6 V.D.C. Operates three 12 position wafer switches. Most standard wafers
are interchangeable with those supplied.
Rotates 30° with each impulse.
Price $3.90 each
Catalog No. R 709

B

TS-12/AP
TS-13/AP
TS-16/AP
TS-35/AP
TS-36/AP
TS-62/AP
TS -69A

RAO

STEPPING UNIT
Operates on 22 to 30 V.D.C. 12 Position driving mechanism operates through 360° in progressive steps. Indexes one position for each
momentary current impulse. Attached wafer
switch may be used for self interruption. 7
inch flatted shaft will drive pulley, gear or
one or more wafer switches.
Price $2.45 each
Catalog No. R 809

TS-3A/AP
TS-10A and

We Have One of the Largest Stocks of Electrical Conversion
Equipment in the East, including All Types of Rotating
Machinery and a Variety of DC and AC Magnetic Starters
and Controllers from 100 Watts to 100 Kilowatts.

RAK
RAL

BC

TEST
SETS

MOTOR GENERATORS CONVERTERS
INVERTERS DYNAMOTORS

SLR

Operates on 115 V.A.C. Continuously adjustable delay from 5 to 20 seconds. 1/4 Inch
D.P.D.T. 121/2 amp. contacts. Primarily designed for use with radio transmitters but
has wide variety of other applications.
Price $6.10 each
Catalog No. R 686

of Compass Communications Corporation

MAINTAIN OUR OWN FULLY EQUIPPED TESTING LABORATORY

CR -91

ADJUSTABLE THERMAL TYPE TIME
DELAY RELAY

ELECTRONICS
SUPPLY

-654
603
604
610E
683
684
923
924
1000
1306

SA -2

RADAR

CONTINENTAL

MOTOR -GEN

ERATOR-350 watts. Type CC
21991 -Wt.. 148 lbs
Inpu
115 volts
lts dc @ 5.7 amp °
0.625 hp. Output
5 volt.
ac, 1 ph., 60 cycles @ 3.0'
1

amps.

temp00r1 e,

-

1

140°C

Fntered

sepnrrn

-

ex8cites

$95.00

-

WESTINGHOUSE
ELECTRIO
VENERATOR
10 KVA
AL.
Output 115/1/60 @ lilo.
amps, .80 pf; 50,C:
t.

TS-74/UPM
TS-89/AP
TS-100/AP
TS-101/AP
TS-125/AP
TS-173/ÚR
TS-278
TS-323

OA A
OAP
OBU

duty 1800 fpm, sep. event,,
125 dr. DC generator Output
125 volta de @u 8 amps. Thot
generator ta mounted
Ilea
for motor
plate with
mounting. It can be drive,.
by any mechanically coup;,,.
motor, de or ac o
other

LAE

LM

,

elve

....

LU
IE-19
I-46
1-56
1.208
1-222

.....$4S9

MOTOR GENERATOR 800.10 Input 24-28 volte de. Output
115
.
800 cycles a 10.5

amps. v Small and compact.

SCR -211

$29.5"

-209-H o tser-Cab ot-F l tered
Input 115/1/60. Output 115
233 cycles; at 0.4
3
amps arm 24 volta dc at 6.5
mops. 3500 rpm ... $125.00
MG-149-Holtxer-Cabot Inverter
$49.50
211E1 SELSYN
... 115-57.50.
loft cycles
..$4.45
SF. SG-SYNCHRO-115 v 6t,
,e,lea
$39.50
POWER UNIT TYPE 23 -E,
nsformer. filtered. Innary transformer.
put 24 vdc. Output 6 3 volts
at 2 amps and 200 volts a,
$19.5,
30 MAI
And, of course, PE.73 PE.94.
PE -96. DM -25. -28. -32, -33.
M

I

f

and others

.

MARINE

TRANSMITTERS
TAJ

-

.......

TAO

TBL
TBK

TBM
TBN

-

TCE
TCP

TDE

eta.

TDO
TDO

for air traffic control, tracking

MARINE

and search, both land -based and ship borne. 5 microsec. pulse., PPI indication, operates at 200mcs, peak power
of 150 KW. Input 110/120 volts a.c. 4
complete installations in stock. -Write
for price.

SA

RADAR

SJ

SD

SK

SF

SL

SN

393 Greenwich St., New York

13, N. Y.

Cable: COMPRADIO, N. Y.
Wholesale, Industrial and Institutional Sales Only

BEEKMAN 3-6510

A GREAT BUY!!

807

SG

SC

SO -1, 8,
SO
VG

and

VJ
YG

13
YJ

BG

BM
BN

A SMASH OFFER!!
LOTS

TUBES
$1.35

Lots of 100

OF

$1.25

Lots of 50

500

$1.45

FOB, New York, N. Y.

STANDARD BRAND -NEW -Jobber -BOXED
90 DAY GUARANTEE
CURRENT 1954 DATING

isir
6SK7Y

6L6G

(expensive mica base)
Top Brand 1952 JAN,
New Individually Boxed
100 @ 48¢, 500 @ 44¢
1,000 @ 42¢

Top Brand-JAN, New
Individually Boxed
50 @ $1.08, 100 @ $1.03
500 @ 97¢

AVAILABLE NOW!!

BUY NOW!!

Write us for quotations on many other transmitting, special purpose and
receiving type tubes
. all standard brands.

...

READY CASH FOR YOUR TUBE INVENTORY

stin 7-0709
4717 W. Madison St.
AU

Chicago 44,

,ELECTRONICS

-

October, 1954

III.

SOLO ELECTRONICS SALES CORP.

New York 7, N. Y.
190 Washington Street
Phone: WOrth 2-1042

2

487
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SEARCHLIGHT SECTION
REVERSIBLE GEARED -MOTOR

Delco -PM -Permanent Magnet Alnico Field Motor

A CONSISTENTLY DEPENDABLE SOURCE

JAN TYPE TUBES

FOR
WE SHIP ONLY STANDARD

BRANDS AND ALL TUBES ARE FULLY GUARANTEED.

Specials for October Only

GEAR$17.50

#5071895'/4 SHAFT or II/16

$18.50

#51169600

125A1N

Clamps to hold motor: $1.50 ea.

-

GRAIN OF CORN LAMPS
for $3.00

10

#328

#326
Volts

28 Volts

1"

Volts

Ford Spark Coil by Delco -Remy

1 25

FOSSA
3.50 FG105
75 FG235A
2021
17.00 2496
2J33
70.00
2136
150.00 2746
2351
.68 282A
3A5
3.50 2835
3624
6.50 2ß5A`
3629
8.75
3C33
7.75 2935
4C22/HF10O..10.50 303A
13.50 3075
4E27

$2.75

"O"-1"xl

Size

Diehl PM Motor

1/4"

11o.. eo °vole so RPM..
110v. 60 cycle 1 RPM...

230V (1RPM
60C

6556...,....
6515
6ÁK5

12 RPM

6Á55W
6Á57G
28D2

$2.90

1

3.90
2.90
3.15
3.95

60
3
1
1

4

RPM on 50 cycles or

Laboratory Special

43/4
1

lil'M

RPM
R.P. lIr.
11.P. 2

R.P.

12

28 V. BENDIX
TYPES C55628
AND A14795
Write for Quotations

Elapsed

Time Meter

$13.75

MARKTIME

Also available in

15

ALL PRICES F.O.B. N. Y.
1923EST.

B LA N

64H Dey Street.

Rated (D&B) Firms
Open Account.

Attractive Discounts
To Quantity Buyers.

ENGINEERING ASSOCIATES
434 PATTERSON ROAD

eS

tie,

This Month's

e..249$
TERRIFIC VALUE

V

ANEL METERS
SJyP
e._0,
e9eMilliameter
At.- j.
Voltmeter
Ammeter

6

ea.

2"S0. WESTON
SANG.

2"

SQ. R.F.

METER

2
ó

ea.

METERS FOR TEST EQUIPMENT
BC -610
SCR Numbers 284, 508, 510, 610

AN/TRC1

TS268/U

ALLTRONICS
Box 19
Boston 1, Mass.
Telephones: Richmond 2.0048. 2-0916

I íJ

Other Weston - Simpson - General Electric
Ranges and Models in Stock
as used in
BC -191
BC -375

APR -4 with TN -17, TN -18, $745.
T47A/ART-13 with DY-17, BC -610E
BC -342, BC -312, BC-348-R, SCR -694
BC -221, LM, OAP -1, Boehme keyers

(15

FIRST TIME EVER!

0-500 Milliammeter

DAYTON 9, OHIO

1-100
RA -34

Your inquiry
will have

and others

Correspondence Invited

Special Value

.

.

METERS FOR AIRCRAFT

1EST.
923

New York 7, N. Y.

GENERAL EL.FCTRIC WESTON WESTINGHOUSE
AMMETERS
VOLT -AMMETERS
SHUNTS

C.A.A. CERTIFIED -GUARANTEED
(prices on request)

METER REPAIRS
FOR SALE
Radio Receivers, manufactured by Air Communication, #1A1, TC#830 Used Good-$30.00 each
Automatic Radio Direction Finders -manufactured
by Sperry MILE. part #644490, CAATC 445. Used
Good $37.50 each.
Midwest's Largest Surplus Dealer.
NATIONAL SURPLUS SALES COMPANY

723 East 18th Street
Kansas City, Missouri

other Types.
F.O.B. N.Y.C.

ELECTRONIC SALES

NEW TS-13/AP X -BAND SIGNAL GENERATORS with manual
$575.00; TS -175/U Frequency Meter 85-1,000 Mc. $485.00;
H -P, Boonton, G -R, Measurements, many others in stock.

WESTON
5 HOUR SWITCH
A 10 amp. timing device.
Pointer moves back to zero
after time elapses. Ideal for
shutting off radios and TV
sets when you go to bed. Limited supply at this
special PRICE .... $4.90
min., 30 min., 1 hr. at $5.90

.60
.40
.65

We have a large variety of other hard -to -get equipment
including microwave, aircraft, communications, radar; and
laboratory electronics of all kinds. Keleket alpha scalers
and chambers, dosimeters and other nucleonics now in stock.
Quality standards maintained.

9- es

Round

12SL7GT....

-

10 Seconds to 24 Minutes Timer

3"

125N7

Complete with all five Tuning Units, covering the range 38 to
4,000 Mc.; wideband discone and other antennas, wavetraps,
mobile accessories, 100 page technical manual, etc. Versatile
accurate, compact
the aristocrat of lab receivers in this
range. Write for data sheet and quotations.

hand wound electric TIMLYG SWITCH, Pointer

l

ICK51O30G.

.75
.50
.60

35
60X16V6G.........39
.75

AN/APR-4 LABORATORY RECEIVERS

of Each Above $25.00

moves back to ZERO and shuts off RADIO--TVElectric Mixer-Photographic Devices-Time Delay
etc. Furnished with Calibration Chart and
Pointer Knob. Biggest bargain we ever had, $ .25

20.00
25.00
30.00
40.00
50.00

Write 5SP7
Write 5SP11
50.00
W rite Receiving Tubes
6.95 5948/1754...395.00
.50
1.00 1Á7.T
1.35 5964
.45
2.75 6033
Write 1C5GT
.60
2.05 6034
Write 16ÁC77
.75
2.75 6035
Write 6ÁG7
.95
Write I6AK5
5.95 6097
.39
5.50 SCOPE TUBES
.45
3.95 5BP1
2.75 6C4
616
.50

SPECIALISTS IN
7-5839
ELECTRONIC TUBES
74 CortlandttSt., New York 7, N. Y.

BLOWERS

A

5LP11

7.50 5922
5.75 5927

BArclay

RPM on 60 cycles. .2.85

Volts
A.C.I5o
REDMOND 5" 18 watts
8 8.95
DELCO 60 cfm, 40 watts $14.50
#5062369 used in 584 RADAR
EASTERN AIR DEVICES 70 watts, 3400 RPM.
labeled 80 cfm, but blows like blazes!
$17.50

5LP4A
5LP7A

65N7GT

ALLIED

2.80
3.25

llr.

5LP4

Partial Listing
Query us for

4.30
2.85

Hr

1.35
2.75
1.85
2.50

5751
5814
5881
5921

QUANTITIES OF

Motors
RPM
3 1tl'M
4 RPM
3.6 RPM

5'5636
1. 5 5641
9. 0,5654/6AK5W.
7. 0 5670
1. 5 5686
2. 5 5687
2. 0 5691
2.00 5693
3. 5.5702WA.....
3.

CK5703

14ÁF7

TELECHRON
2

.45
1.95
.95
1.20
.85

14. 0 5635

723ÁB

4.25
3.25
.95

6J4

00

1

5,CK1005
0'jCK1006

65Á7.T

MOTORS

$2.60
2.85
1.00

717A

KLYSTRON1

.39

MINIATURE

HAYDON TIMING MOTORS

.

2.

4. 5'1608
45. 0 2050
.85 2051

450TH

.996Y6G

1.35
1.75
1.25

5R4GY

$595

10,000 RPM

316A
394A
412A

5.75 866A
3.25 872A
3.25 sie
3.75 919
1.75 931A...

99.50

4J 5I

$145

3

995i

6AR6OBIG.DPACI(ING

75 725A
75 807
ß29B
75 8325

2
9

2925

4625........

Smallest Buzzer Made!
EDWARDS
BUZZER

8.95
3.75
17.50
25.00
75.00
4.25

1.75FG81A

1N43
2C51

#321
28

21/4

PACIWNG375

25.00 FG32

1663A
1N23B

100 for $25.00

ORIG

Our standard laboratory with its highly
skilled personnel has complete facilities for
designing, calibrating, scaling and repairing
panel meters. Stock panel meters converted
and rescaled to your specifications.

INSTRUMENT SERVICE
455 B. 67th St.

If you mention this magazine, when
writing advertisers. Naturally, the
publisher will appreciate it . .. but,
more important, it will identify you
men the advertiser
wants to reach with this message
. . , and help to make possible enlarged future service to you as a
reader.
as one of the

Arverne, New York

NEptune 4-8594
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ELECTRONICS,

SEARCHLIGHT SECTION
MOTORS:

NEW ITEMS:
DC AMMETER
metal

HOYT

portable

in

case with Test
Leads. 41/2". Fan, Mirrored
Scale 0-15 ADC
$4.95

WESTON
AC
AMMETER
In portable leather case with Test
Leads, 2-1/2", 0-15 AC & 0-3 AC
Scale
.95

0-5 MA DC Westinghouse, 2-1h" Sq
$ 3.95
0-500 MICROAMMETER, TRIPLET, 2-1/2" So. 4.95
4.95
D -B METER -10 to Plus 6, G.E., 3-1/2' ltd...

Transformers-115 V. 60 Cycle Pri.:
$ 4.95
600 VCT/100 MA -6.3 V/5 A; 5 V/3 A.
650 VCT/50 MA -6.3 V/2.5 A; 6.3 V/.6 (Rect
1.95
6x5)
350 VCT/40 MA -6.3 V/2.4A; 6.3 V/.6 (Rect

1.75
5.95
5.95
5.95
7.95
5.95
5.95
2.95

0x5
2500 V/.015 A; 2.5 V/1.75 A; 6.3 V/.6 A
1890 V/12.6 MA Tapped 2.5 V/2 A
1100 V/80 MA; 7.5 VCT/3.25 A
5 Volt CT -25 A: 10,000 V. Inc. Open Frame

-4

Amp each
Volt-Two Separate Windings
28 Volt 8 A. Tapped 4 Volt
5 V/2 A; 5 V/2 A; 5 V/2 A; & 5 V/6 A
12

CHOKE 12.5 Hy/100 MA
CHOKE 12 Hy/250 MA., 180 Ohm
CHOKE 15 Hy/165 MA., 125 Ohm
CHOKE 5 Hy/150 MA.. 85 Ohm

5 1.95

4.95
1.95
1.50

BLOWERS:
115 V/60 100 CFM-Single, # 1C939
115 V/60 100 CFM-Dual, # 1C880
115 V/60 10 OCFM-Pancake # 2C)67
115 V/60 140 CFM-Single Flange, # IC807
115 V/60 275 CFM-Dual Flange, # 2C069
6 VDC 100 CFM-Single, #6100
6 VDC 150 CFM-Flange. #6150

24 VOC 10
24 VDC 20

8.95

5

13.95
14.50
13.95

21.95
7.50
9.95
5.95
7.95

CFM-M1n.-Single, #2410

CFM-Min.-Dual, #2420

24 VDC REVERSIBLE MOTOR -3.7 RPM, 40 lb.
Torque. Motor size: 5-2" x 4-1/32" x 3-5/16".
Shaft size: 21/32" a 5/16". Also operates 24 VAC.
$ 5.95
Tittle° No. 441-1008
27.5 VIDC-6000 Itl'M, 1.5 oz. in Shaft size: 1-1/2" x
'4". Motor size: 2-1/" a 1-1/2 ". No. 5060-267.$ 4.95
26 VOLT 60 CYCLE -60 RPM Synchronous Cramer

$ 1.95
Motor #1147. Shaft size: 1" a 1/2"
H1'., 1550 RPM. Motor size: 4" a 2-1/2".
$ 4.95
Shaft. size: 1" s 3/10". Redmond #157
6 VDG 1/20 HP., 4000 RPM. Motor size: 5" a 3".
$ 4.95
Shaft. size: (4" x 1/1". Redmond #1:1-56
12 VDC 1/30 HP., 4500 RPM. Motor size: 3" x 2-1/2".
$ 4.95
Shaft size: 1" x 3/16". Delco #5047520
27 VDC 1/10 I -II'., 3500 RPM. Shaft size: 6/s" a 1/2"
$ 8.95
Motor size: 5" x 3". G.E. #5-PN38IIAI0
1X,"
a lk".
80 VDC 1/50 HP., 3000 RPM. Shaft size
$ 8.95
Motor size: 5" x 3". G. E. #5-PN38HA10
28.5 VOC 1/35 HP.. 2200 RPM. Shaft size: 1-2" x
#16870
Electrolux
4-3ç"
a
3-34".
Motor
size:
1,4".
5 5.95
115 VAC 60 Cycle INDUCTION MOTOR -1.9 RPM,
75 Torque oz. in; 9 Watts -with variable Multi
mounted
on
Micro
Switch,
Disc Coder Wheel &
bracket assy, Holtzer Cabot Motor Type RWC 2505
$ 9.95
GEARED HEAD MOTOR -Heavy duty, 24 VDC 8
Amp, 2-1, lb. Torque, 100/200 RPM. Shaft size:
5/16" x 1". Right Angle Drive
$ 8.95

110 VDC 1/70

Phase 485 VA

1

Phase 1500 VA...USED: $24.95... NEW: $49.95
PE -I15 or PE -206 -Input 28 VDC 36 A; output SO
Like New.$ 9.95
Volt 800 cycle 7.2 Amps
TYPE 800 -I -D -Input 28 Volt 62 A; output 115 Volt
7 Amp, 1 Phase 800 cycle Used: $19.95 New: $75.00

1626
1635
1B35A
1842

3B29

3CP1(51)...
3C24

3HP14
41322

35.00
7.50
1.50
2.90
2.75
6.50
1.95
17.00
9.50
15.00
7.50
3.95
13.25

166341

P28
P40
P41
Z2

A5-15

C33
2C39A
2C40
2C43
2C46
C51
C53
D21

.85

2021W
E30

121

2121A.
2322
226
137
2.140

262
5(28
K28
K23

3621W

.....

2.00
2.30
3.50
3.50
3.25
5.75
11.00
25.00
250.00
15.00
27.50
47.50
47.50
10.00

4E27
5BP1
5229

5133........
5R4WGY...
C58
6413
6Á05W
SAL5W
SA56

6456W
64157G
6BL6

604

3.25

6F4

4.00
624
6L6W GA... 8.50
400.00
9C24
3.50
9LP7
.25
i5R
24G
.95
6.50
25T
3.95
26A7GT

FG27A
2837
FG32
35T
35TG

.

.06
.04
.04
.07

.05
.05
.08 071
$15.00 per Lgth.

Do Not See It Listed, PLEASE WRITE!
MOST ITEMS PREVIOUSLY ADVERTISED ARE
STILL AVAILABLE.

MAIN

132

Sola

OHO
Transformers

Const. Volt.

Hefner St.

Kirby 1285

800
832A
836

TR317

15.00
6.25
25.00
.75
2.25
7.00
17.50
4.55
30.00

CK1090. ..

6.00

j112A
6A

75.ÓÓ

1636

75.00

1654

4.20
2.50
1.00

21541

243C
2S0TL

434A
464A
471A

...

700A/8/C/D.
701A

70IA
705A
CK705

9.00
6.00
2.00
3.25
7.50

3.75
1.50
1.00

.80
15.00
15.00
4.00
2.00

706B
706C

707*
708A
709A
713A

1.75
.75
17.50
CK716
7.50
C K 721
4.40
C1(722
1.25
722A
7284Y.... )
BY.... I 10.00

CY....

EY....

10.00
3.00

J

FY.....

7.50
3.00

837.....

per

H1495313...

5BP1

1.25

5726

1.00
9.00
5.50
7.50
8.50
5643....
5644.... ... 17.00
7.00
5645
7.00
5646........
1.45
5654
...
1.75
5651..
5651WA.... 2.50
3.00
5670
1.25
5672
1.00
5676
1.15
5678
5686........ 2.00
7.50
5691.
7.75
5692
5.75
5693.... ...
5696.... ... 1.75
3.50
5702
5.00
5702WA
.

6099........

1.50
1.90
1.50

.

.

.

25

450

5119
5744

5744WA....
749

750

751
5784

787
814

814A
829
840

5851
879
881
902
910

932
937

963
964
5987

5995

2

3.25
1.25
1.50

6002
6095
6096
6097
6098

c

3-12
8-50

$25.00

7-35

$15.00

per
CRL 820B

c

per
CRL 823

5-12

14

c

$50.00

10-50
Buss H1M Fuse Post

c

per c

$15/c $110/m

TYPE

69¢

POTS

600
1000
5000
10k

ohm
ohm
ohm
ohm
10k ohm
250k ohm
1 meg ohm

3/8" bushing
1/2" locking
1/4" bushing

t

" shalt

/8" shaft
t/e"

t/8" shaft
2t/2" shaft
t/4" shaft

3/8" bushing

1/8" shaft

1/2"

locking

shaft

1/2" bushing
1/4" bushing

MICA

TRANSMITTING

30C

Type 4LS .006 1200wv

outel

CAPACITORS

Fil led
01

Capacity

Price
.25

Type
1016 MCB
616 MCB
616 MCB
1016 MCB
616 MCB
618 MCB
618 MCB
SPG 625
618 MCB

.02/1000v
.25/600v
.5/600v
.5/1000v
1/600v
1/600v
2x.1/600v
2x.25/600v
2x.5/600v

.30
.45
.

1.

50
.55
.55
.35
.38
.55

SPECIAL

,5.oó

2050
5635
5636
5641

.

1.50
1.90
4.50
4.50
3.00

5703
5704
5718
5719
5725

per

ERIE 557

$50.00

'

$15.00

..

SPECIAL

005
021
073

1.00
5.00
1.60
1.75
2.50
5.00
5.00
1.75
1.75
2.20
5.50
6.00
1.40
2.50
8.00
.75
8.50
33.50
1.20
1.35
4.00
6.00

IN69.

1N72
1N91
11492
1N93
114152
2N34

.85
2.50
3.50
3.50
10.00

IN21
1N21A
1N210
1N23A
1N23B
1N34A
11435
1N38A
1N39
13444
11445
11454.

1N55A
1N63
1N70

3.75
3.25
5.00

Write for value packed 16 page catalog. It contains additional listings of
1.50

11.00
8.25
8.75
1.25
1.75
4.65
3.75
3.25
1.75
1.80
1.90
2.25
1.75
.75
2.10
.95
3.50
1.10
1.20
.75
2.00
1.00
.80

5111
6112
6113
6136
6146
6201
6216

1.65

5.00

6074
6080
6080 WA....

6101
6110

2.50

INQUIRIES INVITED FROM EXPORTERS AND FOREIGN AGENCIES. SPECIAL
QUANTITY PRICES. WE ARE INTERESTED IN BUYING YOUR SURPLUS.

HANO VER

ERIE 554

Channel

Cincinnati 23, Ohio

TUBES

SPECIAL PURPOSE

per c

3-12
5-25

TD2A Dual

1.5-7
3-12
4-30
5-20
7-45

$20.00

1000

If You

JAN,RUGGEDIZED

211

ELECTRONICS

Foot:

500

.061/2
.041/2
.041/2

LAPIROW BROS.

11.00
1.25
8.50
8.00
4.50

100

.07

WC -550 95 Ohm-Twin Solid Cond
RG -34 71 Ohm -145 Ft. Length

1649

100R
F123A
152TH

532....

per c

60 cycle 165VA,
$24.95, 225VA $32.95, 310VA $42.50. 500VA (115V
out) $47.50, Raytheon 120VA (115V out) $19.95

4166
13.00
2.25
9.25
10.00
3.75
2.35
.75
2.00
1.25
1.75
3.75
3.75
65.00
2.15

1

$30.00

'

Input 95.125VAC, Output I18VAC

316A

4.50

Prices Per

RG -8/U 51.5 Ohm (Special)
WC -547 95 Ohm-Solid Cond
WC -549 52 Ohm-Solid Cond

New

3SPECIAL

5118

Coaxial Cable:

NEW ITEM

INSTRUMENT SERVICE CO.
Indianapolis, Ind.

1B24
IB24A

ERIE

ERIE TS2B

1.5-7
2.5-9.5
3-12
3-13
4-30
7-45

1

211 South St.,

5.75
0.75
2.00
.95
6.00
20.50

ERIE TS -2A

1.5-7
2-12
2.5-13
3-12
3-13
4-30
5-20
5-50
7-45

$39.50
115 Volt 400

PE -109D-Input 13.5 VDC 29 A; output
cycle. 1 Phase 1.53 Amps
$59.50
PU-7/AP-Input 28 VDC 160 A; output 115 Volt
$89.50
21.6 A. 400 cycle, 2500 VA
PE -218 -Input 28 VDC 100 A; output 115 V 400 cycle,

bought, sold, repaired and calibrated.

3828

1

INVERTERS & GENERATORS:

Laboratory test equipment

6.75
24.50
1.50
7.50
7.50
7.00

TRIMMERS
1

5021 NI3A-27 VDC input; 115 Volt 400 cycle output.

FAIR RADIO SALES

SPECIALISTS

SILVER CERAMIC

2.40

2-1296

HIGH

POWER

5KV-Type
6KV-Type
6KV-Type
.001
.0005 7KV-Type
.00015
.0002

hundreds of

MICAS

G1..
G1..

$5.00
5.00
10.50
G1.
86 -CD.. 5.00

each
each
each
each

Minimum order $10.00

130

125 CEDAR ST. NEW YORK 6, N. Y.
RECTOR

these components -plus
other items.

DERF RADIO CO.
17A Hudson St., New York 13, N. Y.

WAlker 5-2367
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SEARCHLIGHT SECTION

Save up to

TYPE J
POTENTIOMETERS
Single type J units $ .95 each

10% of

Wholesale Cost

All Components
1st Quality
and 100%

Guaranteed

Dual type JJ units 2.95 each
Triple type JJJ units 3.95 each
Send for complete

CONDENSERS

All voltage ratings from
400V to 50 KV in stock
4
4

listing

PULSE

TRANSFORMERS

LINEARITY
$9.50
HELIPOT TYPE CC1-DUAL SECTION-5KB and
10E9 3W. each SECTION
TURNS-0.1%
LINEARITY
$11.50
HELIPOT TYPE Dl-10K12 15W.-25 TURNS
0.1% LINEARITY
$19.50

-3

$3.60

12W.-1% Linear

your Inquiries

Complete stock of U.S.
Navy Ordnance size 1,
3. 5, 6, 7, and 8 Generators, Motors, Control
Transformers, Differen-

Ellnco Type P11.1 -el

permanent magnet generator. 2.0 volts output per 100
RPM.
Each
$27.50
In lots of 10
25.00

D.C.

ADVERTISERS

This index is published as a convenience
to the readers. Care is taken to make
it accurate but ELECTRONICS assumes
no responsibility for errors or omissions.

SEARCHLIGHT SECTION
(Classified Advertising)
H. E. Hilty, Mgr.

EMPLOYMENT
Positions Vacant
Selling Opportunities Offered
Positions Wanted

459-471
459, 468
459, 460
459, 460

Selling Opportunities Wanted
Employment Services

SYNCHROS

TACH GENERATOR

Quantities

Send us

$4.75

THE

OCTOBER, 1954

IN STOCK for IMMEDIATE DELIVERY
over 50 different types
Manufactured by Utah,
General Electric, Raytheon,
Westinghouse,
Western Electric

-

T.I.C. TYPE RVC2-10KI1 2% 4W -0.5%
Linear
$5.75
T.I.C. TYPE RVC2-40K12 2% 4W.-0.5%
Linear
$5.75
T.I.C. TYPE RV3-10K12 2% 8W.-1% Linear

Production

SEARCHLIGHT

Typical Values
mfd 600 VDC TLA (round)
$1.25
mfd 600 VDC TJU
(rectangular)
1.25
Send for complete listing

PRECISION POTENTIOMETERS
HELIPOT TYPE C1-3312 3W.-3 TURNS -0.1%

T.I.C. TYPE RV3-20K12 4%

INDEX TO

OIL FILLED

459

EDUCATIONAL
Books

460

BUSINESS OPPORTUNITIES

tial

Generators and
Differential Motors.

Offered

460

PROPERTY

COAXIAL CONNECTORS

COAXIAL CABLE
RG-8/0
RO -9/U

Immediate

$100.00
250.00
100.00
60.00
55.00

110-11/U
IRG-58/0

Delivery

12G

-59/U

$ 40

PL -259
per
per
per
per
per

M
M
M
M
M

ft.
ft.
ft.
ft.
ft.

Full line of JAN approved cable
in stock

40
M-359
.30
75
00-88/U
70
UG-260/0
70
013-290/U
Send for complete listing of
JAN approved connectors at
similarly low prices.
SO -239

2 PHASE SERVO MOTORS

From One of

the Largest and

Most Diversified
Inventories
in the U.S.

MINNEAPOLIS -HONEYWELL
115 V, 60 cy, 13.5 W. Used in many Brown Invtr.
recorders.
Part #76760-2-54 RPM
#76750-3- 27 RPM
Either type
$19.50
KOLLSMAN-45 V, 60 cy. 4 W., 1500 RPM
$22.50
DIEHL F1' 25-2-20V, 60 cy. 1600 RPM, 0.85A
$27.50
DIEHL FP 25-3- 20V, 60 cy. 3200 RPM, 0.6 A
$27.50
DIEHL F1'E 255-11- 76V. 60 cy. 4 W., 0.11A
$34.50
DIEHL FPE 25-14- 20V, 60 cy. 2.5W., 0.5 A
$27.50
PIONEER 10047-2-3-26V., 400 cy. with 40:1 reduction
gear
$14,50
PIONEER CH -5-400 cycle
Only
$29.50

TUBES

(her 1100 Different Types
Receiving, Transmitting and Special Purpose
Tubes In Stock

We Invite

Your Inquiries

for All Your

6AKS
12A6
6SN7GT
6AC7

TYPICAL VALUES
...$,84 6BP1
$5.50 813
64 F0-32
8.75 9001
73 F0-172
20.00 9002
85

Electronic

1,50
.95
1.45

for complete listing of types and prices

MERCURY RELAY

All
a

Complete List

Equipment

837

W.E. D171584 Contacts SPDT Coil: 36 VDC. 4500
ohms. Glass -sealed, mercury -wetted contacts; hermetically -sealed standard octal plug -In -tube -base.
Each
In lots of 10
$7.73
$8.75

Needs

of Surplus

.39

Full stock of Magnetrons, Klystrons, Crystal Diodes
Send

Write for

1625

$10.50

Prices Net F.O.B. Philadelphia

Special Discounts on Quantity Purchases

LECTRONIC
RESEARCH LABORATORIES
715-19 Arch St., Phila. 6, Pa.

MArket 7-6771-2-3

CABLE ADDRESS: LECTRONIC, PHILADELPHIA

For Rent

460

EQUIPMENT
(Used or Surplus New)
For Sale

472-494

WANTED
Equipment

492

ADVERTISERS INDEX
Admiral Corporation
Allied Electronic Sales
Alltronics
Armour Research Foundation of Illinois
Institute of Technology
Arrow Sales, Inc
Barry Electronics Corp
Beeber & Co., J
Belvision
Bendix Aviation Corp., Pacific Div
Bendix Aviation Corp., Radio Div
Bendix Aviation Corp., York Div
Blan
Burden Sales Co
Cadillac Electronic Sales Corp
Calvert Electronics
Cap Electronics Inc
Cardwell Electronics Prod. Corp., Allen D
C & H Sales Co
Chase Electronics Supply Co
Communication Devices Co
Communications Equipment Co
Compass Communications Co
Connector Corp. of America
Cook Research Laboratories
Convair
Cornell -Aeronautics Laboratory Inc
Delco Radio Division, General Motors Corp
Derf Radio
Detectron Corp
Disc -O -Phone Sales Co., Inc
Drillick Electronic Sales Co
Dunn Assoc., Inc., Ashton
Electric Trading Co
Electronic Engineering Co. of Calif

Electronicraft, Inc
Engineering Associates
Enmar Electronics
Electron -Motive International
Fair Radio Sales
Farnsworth Electronics Co

464
488
488

466
486
475
492
486
460
462
467
488
484
486
492
492
471

472
485
482
477
487
480
470
465
462
460
489

468
476
484
469
479
469
473
488
492
492
489
471

(Continued on opposite page)
490

October, 7954

www.americanradiohistory.com

-

ELECTRONICS

SEARCHLIGHT SECTION
INDEX TO

THE

SEARCHLIGHT ADVERTISERS

This index is published as a convenience
to the readers. Care is taken to make
it accurate but ELECTRONICS assumes
no responsibility for errors or omissions.

"TAB"
Tallen Co., Inc
Trans-Sonics Inc
Trans -Texas Airways
Universal General Corp
U. S. Crystals Inc
Victor -Bernard Industries Inc
Walker Employment Service
Walker, W. C
Weaver Bros. Inc
Western Engineers
White -Rodgers Electric Co
Wright Associates
ELECTRONICS

-October,

STOCK

1200 DIFFERENT TYPES
TELEPHONE TYPE RELAYS
These relays have been standardized so that
coils and frames of most manufacturers can
be interchanged without affecting adjustments.

wide variety of applicable combinations are
thus possible from a comparatively small
number of relays.
Listed below are frames and coils from our stock. They may be purchased separately.
However, a complete relay consists of coil and frame. In ordering complete relays specify
which coil with which frame, i.e.: 1101 with K117.
Representative completed relays are also listed with voltage and current ratings. Values
are indicative of sensitivity that may be expected from similar combinations. The voltage,
current and resistance ratings listed under "Automatic Electric Time Relay" are typical of
all such coils.
Get your name on our mailing list. Someth'ng new and interesting in the near future.
A

(Continued from opposite page)
Fay -Bill Distributing Co
Finnegan, H.
Gancher Co., Louis
General Electric Co., Syracuse Div
General Precision Laboratory
Goodyear Aircraft Corp
Grossman Radio & Electric Co
Hampton Electronics
Hanover Electronics
Harjo Sales Co
Hersel Radio Co
Hoffman Laboratories Inc
Horlick Co., Wm. I
Instrument Service
Instrument Service Cc
]SH Sales Co
Kollsman Instrument Corp
Lapirow Bros.
Lectronic Research Labs
Liberty Electronics
Lockheed Aircraft Corp
Maritime Switchboard Co
Maryland Electronic Mfg. Corp
Maxson, W. L
Medical Salvage Co., Inc
Melpar, Inc.
Minneapolis Honeywell
Mogull Co., Inc., A
Monmouth Radio Labs
Motorola Research Laboratories
National Surplus Sales Co
Page Communications Engineers Inc.
Phillips Laboratory
Phillips Petroleum Co
Potter Instrument Co.. Inc
Radalab
Radio Corp. of America
Radio Development & Sales Co
Radio & Electronic Surplus
Radio Shack Corp
Railway Communications, Inc
Raytheon Manufacturing Co
Relay Sales Inc
RW Electronics
Semler Industries Inc
Siegelman & Assoc., Murray
Solo Electronics Sales Corp
S & R Electronics, Inc
Sylvania Electric Products, Inc

400,000 IN

OVER

October, 1954

482
492
492
462
465
461
484
478
489
485
474
471
481

488
489
480
468
489
490
493
467
480
464
468
480
468
469
481

478

467, 471
488
471

492
464
466
483
463
486
478
485
480
466
487
484
486
460
487
483
466
494
486, 492
471
492
491
482
480
469
460
460
479
470
460

CLARE, 6500 ohm.

ma DC,

makes (3As) #11276
$4.25
CLARE KI01, 6500 ohm, S1'DT, 2 ma DC. Fast Ac don 11.588
$4.25
8

3

COILS

FRAMES
(For Cost of Relay Add Price
of Frame to

F101
F102
F103
F104

2A
3A

F138

4A
5A

F139

l0A

F128
F106
F107
F140
F108
F152
F153
F154
F109
F155

12A
1A, 1B

lA, 2B
lA, 3B
1A, 1B, 1C

IA, 1B, 2C
lA, 2B, 1C
IA, 2B, 1E
lA, 1C
lA, 2C
1A, 3C
lA, 2D
lA, 4C, 2D
2A, 111

F141
F147

F156

Fill

F157
F158
F159
F142
F160
F137
F171
F161

2A, 1B, 1C

2A,IB,2C,1D
2A,
2A,
2A,
2A,
2A,

Stock
No.
F112
F129
F114
F162
F163
F115
F164
F165
F117
F166
F143
F131
F120
F132
F167
F168
F133
F144
F121
F122
F169
F123
F145
F124
F149
F150
F170
F151

Price
each
$1.25
1.50

Contacts
lA

No,

ID

2B
2B, 1C
1C
2C

2A, 3C

1.75
2.00
2.25
3.50
4.00
1.50
1.75
2.00
2.00
1.80
2.00
2.60
1.75
2.00
2.75
2.75

3.75
1.75
2.00
2.90
1.75
2.00
2.75

2.00
2.50
3.76

Contacts
2A, 2B, 2C
2A, 2B, 6C
3A, 1B
3A, 1B, 1C
3A, 1B, ID
3A, 20
3A, 4C, ID
4A, lB
5A, 1C
6A, 2B
6A, 4C

9A, 1B, IC
111

2B
2B,
2B,
1B,
1B,
5B,

1C, 1D
3C

IC
4C
1C

10
10, 2D
2C
3C
4C
1C, 18
3C, ID
7C, 1D

18

Price
each
3.00
5.00
2.00
2.25
2.25
2.75
3.75
2.00
2.75
2.50
4.50
4.00
1.25
1.50
2.25
2.75

4.25
1.75

47

120
80
72

6

21

12
18

36

50
150

66

48

250
500

48

81

115

170

37
36

3300

24

1300

E#

RE27
RE28
RE29
RE30
RE31
RE32

Each
#11307.. 3.00
#R308.. 3.00
#11309..
#11310..
#11311..
#12312..

3.25

3.25
3.75
4.25

AVE Vibrating Reed Assembly; When used with ASO,
BSO, BSA, or ASA to secure overall release delay adjustable between 1 and 15 seconds. Can also be used with
slow -operate relay to Secure operate delay adjustable
between 1 and 15 seconds and in self -cycling circuits to
generate time pulses.
#10313..3.50
200
RF71
60
49
24
01314.. 4.00
3300
RF73
17
115 1T 202

Orders Under
RemitSIO
tance With
Order. Plus
Approximate

Shipping

Charges
(overage will
be

returned.)

324 CANAL

Unívera

K156
K157

50
100

1.25
1.25
1.25
1.25
1.25
1.50
1.50
1.50
1.50
1,50

K109

K168
K132
K169
K153

70
175

200
300
400
450
500
600

KIM
K104

K105
K133

gigillelzb
Ohms
700
l750
íi800
1000
1300
1400
2000
2250
2500

K111

K158
K112
K159
K155
K113
K116
K167

3000
6500
12,000
40,000

K118

SLOW -ACTION COILS

SLOW -MAKE
Stock

KI71

33

125/1300
500
500/1500
1300

2:00

1300/126
1500/50

2.50
2.50
2.50

K172

1800

Stock
No.
K162
K163
K141
K166
K142
K164
K163
K143
K162

Ohms
20/400
25/200
50/2000
125/125
125/1300
200/200
200/25
200/1000
400/20

1.50
1.50
1.75
1.76
1.76
2.00
2.25
2.60
2.50
2.60
2.75
3.00
3.25

SLOW -RELEASE
Stock
Price
No.
Ohms
each
K161
30
$1.50
K149
3.9
1.50
K123
75
1.50
K124
200
1.60
K150
8001
2.00
K151
1000
2.00
K152
1300
2.25

Price
each
$1.50
1.50
2.50
2.00

Ohms
20

No.

Price
each

DUAL COILS
Price Stock
each No.
$2.25 K106
2.25 K144
2.25 K165
2.25 K170
2.25
2.25
2.25
2.00
2.25

Ohms
500/1100
500/1800
550/550
800/800

K143

1000/200

K106
K142
KI44

1100/500
1300/125
1800/500
2000/50

K141

Price
each
2.00
2.50
2.25
2.25
2.00
2.00
2.25
2.50
2 25

ACCESSORIES

contacts.
A.

K135

K147
K148
K146
K147

2.00
2.50
3.00
2.25
3.25

AWS Weighted Spring Assembly; when used with ASO
or ASA relay provides an overall operating delay of
approx. 2 seconds. Provided with single normally open

Ohms

1.25

2.25

AUTOMATIC ELECTRIC
TIME DELAY

Ma

12

K160
K122
K146

ELECTRICAL COUNTER; Automatic Electric
Series CDC; Non -Reset type; Auxiliary SPST (1A)
Contacta; Speed; 4 steps/sec; 4 digits; 223 ohms;
$5.00
24VDC; #R897

Nom.

K102

1.75
3.25
2.75
1.50

Additional pileups also available
A = Normally open; B = Normally closed;
D = Make before break
C = Double throw;

Volts
Nom. Max

(For Cost of Relay Add Price
Coil to Price of Frame)
Stock
Price Stock
No.
Ohms
each
No.
K101
0.75
$1.25 K134
K131
5.0
1.25 K107
of

Price of Coil)

Stock

A18258 BENDIX (Cook 102) 8-12 VDC, Copper Slug.
Slow Release. SPDT, 200 ohm. Part of SCR 522.
#365
$2.40
R5229AI AUTOMATIC 8VDC, 3PST n.o. (3As), 75
ohms. Slow Release #412
$2.50
R5021A1 AUTOMATIC 1300 ohm, 20 ma DC, SPST
n.c. (1B). #413
$2.95

Clare

CR1

Molded Bakelite Cover

Clare

CR3

Clare

CR5

Clare
Clare

BR2
BR4

Steel Cover 2
f'
x LW
x 4W overall
Steel Cover 2U.' x 114'
x 4A' overall
Long Relay Bracket

2t/s'x2

Çx4'overall

Short Relay Bracket

BCR1.. .90

#Cli3.. .95
#C115.. .95
#BR2. . .20
.15

#E11/4..

PHASE SHIFT CAPACITORS

W.E. #D150734 S.C. Stock
2C6996-1053A/C2.
As
used In BCI053A, SCR -545,
Mark 34 and other Radar
equipment. New, in original
No.

boxes.

$25.00 each
10 for $225.00

H -F TIE POST
Yobs,' Melamine insuist iou, pictured
$7.50/(' $67.50.31
actual sie. i4-40 Thread(
TERMS: -All prices F.O.B. Our Plant. Rated Firnis
Net 10 Days: All Others Remittance with -Order.
Low -Loss

ST., N.Y.C., 13,

WAlker 5-9642

N.Y.

Ten¢rai co

.
491
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SILVER

JAN

MICA BUTTON
SwitCh

CALVERT
CK-1089

1624
1832

5.95
.44

1635.. 3.35
I1656
1P23...
2C43
2C51
2E24
2J21
2J22
2.126

2J27
2J32.

24.00
.44
12.75
4.05
1.75
1.95
1.75
4.75
6.75

12.50

21(31
21(56

99.50
49.50
2X2/879..
.22
3BP1
3.75
3624W. . 9.45
3.75
4628.
4J25
99.50
5AP1
2.10
5BP1
.99
5BP4
1.75
5CP1
3.95

15D21..

i

1619

Equiv. to Westing..
WL -616 or Machlee. ML -1000
en crates.

7.75

10

.19
.19
9.45
2.00
2.00
.39

T-20
T-21

23D4.

128D7..

.99

FG32

1.25

.49

.75

Victoreen

5803

Victoreen

3.50

101L W.E
1/U-1115
.99
F -127A
17.25
FG -172A 17.50
47.50
207

6035

10.00
3.85

.55
.55

7193
8011
8025
9002
9003
9006

212A W.E
249C

.

.

2.75

I

311A W.E. 2.75
311B W.E. 3.75
CAA -322 9.45
373A W.E. 1.75
374A W.E. 1.75
407A W.E. 2.55
408A W.E. 2.25
416A W.E.

6038
6099

722A.

77.50

891
921

.39

3.35
1.19

931A

CK-1006

Individually

.77
.22

BAGS

.53
.59
.50
.29
.44

2X2/879

61(7

R. M. A.

135T-Ion

Guarantee

Gauge 1.75

.48

6K8G
6N7GT

.65
.44

6L6GAY
6Y6G;
12B8GT

.75
.75
.22
.29

19
26

.65
.44

7A6

I

Standard
Brands

CO

28D7

.99

37
43
46
57

71A
76
79

.44
.55
.55
.50
.45
.42
.45

Export packing facilities and deliveries to pier

WANTED

ANTED

WE NEED YOUR SURPLUS

ENVIRONMENTAL
TEST CHAMBER
11

ELECTRONIC EQUIPMENT
*
*
**

**
*
**

**
**
*
*

ARC -3

ART -13
CLAMPS
RELAYS
RESISTORS

*

WE BUY

CONNECTORS

RADIO
RECEIVERS

TRANSMITTERS

CONTROL BOXES

INDICATORS

TELEPHONE
MATERIALS

ANYTHING!

PHILLIPS LABORATORY

Carlton Ave., Brooklyn 5, N. Y.

BC -348 modified $50.00
13C-348 unmodified $65.00
$150.00adio

BC -312 RReceivr $50.00
BC -342 Receiver $60.00
R5/ARN-7 $150.00
Ship Via Express C.O.D. Subject to Inspection To:
H. FINNEGAN
Little Ferry, N. J.
49 Washington Avenue

$150.00

ear ear

EBY SPRING
BINDING POSTS

WANTED

(65,000 Posts In Stock)
Popular Compression type -firmly
grips wire up to 1/e" diam. Plain
Black Phenolic Caps -easily engraved. Nickel Plated Brasa. Max.
length 11/2" (including 6/32 x 8/4'
long stud). Max. o.d. 33/64".
WRITE FOR FREE SAMPLES.
.4 -Illustration approx. full size
4,695 70 ohm 25 watt Rheostats
3,380 200 ohm 4 watt wire wound Short screw-

driver shaft Pots.
45,000 9/16 x 27 Red Jeweled Bushings
Circuit
3,000 Barrier Type Terminal Strips
(4/8" x 1t/2' x 11/16")
45,000 8/32 x 5/16" Stud Banana Plugs
165,000 feet .234" i.d. Sat. Sleev.
Plus many Other Items In Stock
Over 200,000,000 Screws -Nuts-Rivets -Eyelets -Washers -Solder Lugs -Grommets-Lock washers -Etc., in stock. Write us your needs.
Sell us your surplus.

W-3652, Electronics
York 36, N. Y.

330 W. 42 St., New

The Classified Advertising Sections of
McGraw-Hill publications are at your serv-

WANTED

ice for the satisfying of almost every busi-

VIBRATION MACHINE
Late model L.A.B. Type. RVH 30-300 or
equal.
Box

-8

E

1151, 221 W. 41st St., N. Y.

WANTED

available spare parts for
BRITISH WIRELESS SET WS -19
MK -II and MK-III.
all

Send your inventories, best quotations,

delivery time and all available particulars to:

E. GANCHER Co.
468 W. Broadway N. Y. 12, N. Y.

ELECTRON-MOTIVE INTERNATIONAL
170 Broadway, NYC. 'phone: WO 2-5823

TRANSMITTER TUBES

ARC -3

LOUIS

EIMALMACHLETT

Since 1921"

750TL-$32 50
LIST-$137.00

J. BEEBER CO. INC.
838 Broadway ALgonquin 4-3510 New York

Service..

Type R19/TRC-1 Receivers.

8330

CLOSE -OUT -PRICED!

"In Radio

At Your
BUSINESS

OREGON 4-3027

Eby Cat. No..

Santa Barbara, Calif.

1010 Monte Drive

WILL BUY ALL
ART-13/type T -47A ARC -3 complete $250.00
$150.APN-9

New York 3, N.

WANTED

EARLY WIRELESS EQUIPMENT
Commercial and Amateur Sets and Components
manufactured before 1920.
Also early wireless catalogs and books.
Write, giving prices, to

CORDS

TALLEN CO., Inc.

159

$200.00

59 Fourth Ave.,

late model, capable of testing electronic components in accordance with Mill -T Specifications. Box E 1150, 221 W. 41 St., N. Y.

WE PAY TOP $$$ FOR:

TUBES
TRANSFORMERS
COILS & PLUGS
ARC -I

ART-13/type T-47

ire

ELECTRONICS CO.
120 Liberty St., N. Y. 6, N. Y.

7-5850

Receiving
Tubes

Boxed

I

Quantities

WANTED

.19
.50
2.45
.65
.99
.24

2A3

3.40
.65
.77

CK-507A

Enmar

83 WARREN ST., N. Y. 7, N. Y.
RECTOR 2-8078

.89 I

Write 6AK5
6F6
416B W.E
6H6
Write 6J6

464

i

-All

SAUL SCHWARTZ, Owner

1.75
.95

211

Stock Delivery

CAP ELECTRONICS INC.

.19
.19
.10

5800

JAN S28A1

IMMEDIATE DELIVERY

.22

5964

730A..12.50

1.75
2.50
3.75

12GP7

2.00
2.00
3.95
2.00
.77
.99
.99

.

I

5FP7
7BP7
9GP7

l0Y

T-40
HY40Z..
RK49
RK62
RKR73
101D W.E

1625
1626
1629
1630

IN QUANTITY

.99

1616

KC4-3
AMPEREX in original wood-

'

& SHIELDS

ALL TYPES

19.00
19.00

KC4

SOCKETS

CONDENSERS

id fo

8 needed -good

ness need or want.

Because these

publications are special-

ized in the field that they cover, your clas-

sified advertising of used or surplus new
equipment, of securing a position of personnel, of offering or securing business

opportunities will

reach the right men,

quickly and economically.

Classified Advertising Division

condition
$125.00
90.00
75.00

R77 Receivers

T67 Transmitters
168 Power Unit

State condition to Purchasing Dept

McGraw-Hill Publications, Inc.
330 W. 42nd St., New York 36, N. Y.

TRANS -TEXAS AIRWAYS

Municipal Airport

-

Houston

17,

Texas

October, 1954
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ELECTRONICS

SEARCHLIGHT SECTION

NEWYORK'S.%..RADIO TUBE
TERRIFIC SLASHES in PRICE
up to 70% from
PREVIOUS LOW PRICES
TYPE
0A2
0A3
OB2
OB3

TYPE

PRICE
$1.00
1.10
.99

1.10
.96

0C3

OD3
C1B
1821
1B22

.89

2.95
1.50

1B23
1B24
1B26
1B27
1B32

1.50

4.138
4.139

6.95

4140

1823
1823A

1M23B.

1823C
1825

.

.

1.75
12.50
2.95
35.00
23.00
7.50
35.00
35.00
1.25
1.75
2.75
19.50
1.00
1.95
2.75
2.75
7.50

4J42

4152
4153
CSB
5BP1

5BP2A.
5BP4
SCPI

1N43
1P25
2B4
2B22
2C34
2C40
2C42
2C43
2C44
2C46
2E22
2J21A
2122
2126
2127

5JP2
5JP4
5123
C6A

7DP4

.79

2.25

12AP4

12DP7
LM 15

2J62
2K22
2K23
2K25
2K26

2328
2329

2K33A
2K39
2K41
2K45

3E29
SFP7

3HP7
3GP1
3121

41326

4C27
4C28
4E27
4125

4120
4127
4J28
4129
4J30

.35

2.75
1.75
-55

4.50
1.00
1.00

RK72
BK73
FG95
100TH
FG105

19 .8.5

7.95
20.00

122A

1.75

7.50
.95
12.00
217C
10.00
242C
9.50
244A
4.25
249C
19.95
250TH..
12.00
250TL
3.00
292A
2.75
27411
10.00
304T11
10.00
304TL
3.50
307A
4.50
310A
4.95
3108
6.50
311A
3.50
312A
15.00
323A
3.75
327A
6.75
323A
7.90
350A
5.95
350B
HK354C... 15.00
15.00
357A
4.95
368AS
1.50
37IB
4.50
385A
1.80
388A
203A
211

.

275.00
45.00
25.00
72.00
.
10.00
7.20
3BP1
3B24
5.50
3B25
5.50
3B26
5.00
3B28
8.00
EL3C
5.50
3C22
99.00
1.50
3C24
3C31
2.95
7.50
3DP1
3DP1A.
10.00
3DP1A-52 10.00

2K54
2K55
2K56
3APIA.

.

Special.

11K54

80.00

2350

.75

8.25
8.00
1.50
2.95

RK39
!IFSO
VT52

90.00
8.95
8.95
29.00
135.00
60.00
55.00
150.00
110.00
35.00
35.00
15.00
15.00
27.50
68.00
35.00
35.00
75.00
140.00
135.00

2161

.75
.59

45

36.ÓÓ

2J42
2J49
2J50
2J55
2J56

1.75

15R

25T

29.00
32.

2.139
2.140

15E

NE16
20-4
KY23A
RX2I
HK24G

24.00

2338

5.00
9.00
50.00
24.00
225.00

7BP7

7.50
2.25
12.00
9.00
15.00
15.00

2.136

7.50

C63

.60

233
134

1.95
27.50
19.50
27.50
45.00
11.00

5JPl

1.25
1.75
.15
9.00
12.00
14.50

2J32

7.50

6.95
18.00
18.00

5EP7

75.00

2131

.

SCP7
5CP7A
5D21

3.50

1834A.....

707A
707B
714ÁY
715A
715B
715C
717A

4351

4.50
6.75

1N26
1N27

TYPE

150.00
150.00
150.00
100.00
150.00
150.00
150.00
150.00
150.00
150.00
150.00
190.00
190.00
225.00
225.00
250.00
3.95
12.00
3.95

4141

12.00

1838
1850
1851
1B56
1B60
1N2I
IN21A
1N21B
1N21C
1N22

PRICE

4J31
4332
4333
4134
4335
4J36
4337

.

7.50
3.95
.50
15.00

393A
394A

MX408U

.

417A
434A
446A

15.00

1.95

3.95
45.00
52.50
7.50

446B
450TL

450TH.

15.50
5.00
5.00
5.00
75.00
5.40
22.50
35.00
16.00
150.00
150.00
150.00
150.00
150.00
150.00

. .

464A
47IA

1.5

18.00
23.00
WLS30
22.50
WL531
1.75
WL532.
15.00
WL533.
35.00
HK654.
10.00
700A/D
4.50
701A
3.95
703A
1.93
704A
21.75
705A
706AY/FY. 25.00
527

.

MINIMUM

.

.

71

NEW
MICROWAVE
TEST EQUIPMENT
TS148/UP
SPECTRUM ANALYZER

PRICE
9.75
15.00
18.00
4.50
9.00
22.50
1.50
RAY/EY. 30.00

719A

22.50

722A

3.50

Field type X Band Spectrum Analyzer, Band 8430-9580 Megacycles.
Will check Frequency and Operation of various X Band equipment such
It will also measure pulse
as Radar Magnetrons, Klystrons, TR Boxes.
width, c -w spectrum width and Q or reasonant cavities. Will also check
frequency of signal generators in the X band. Can also be used as frequency modulated Signal Generator etc. Available new complete with all
accessories, in carrying case.

720ÁY/GY.150.00
721A
3.50
723Á/B
724A

7248

725A
726A
726B

18.00
1.95
2.25
18.00
18.00
45.00

726

723ÁY/GY. 15.00
730A

750TL
801A
802
803
805
807
808
809
810

99.00
.90
3.95
5.55

4.95
1.50

NEW UNUSED SURPLUS TS 259 K BAND

zss

23400-24500 MEGACYCLES SIGNAL GENERATOR

10.50
81IÁ
3.75
812A
3.95
813
13.75
814....... 3.75
815
6.25
816
1.45
829
11.00
829A
12.00
829B
15.00
83013
2.00
832A
9.95
45.00
833A
834
7.50
836
3.95
837
2.75
838
5.95
849
35.00
860
861

866A
86919

869BX...
872A
878
879
884
885
914A
931A
954
955
956
957
958A
959

E114Á
1280
1500T

1IK1154
1612
1613
1616
1619
1622
1624
1625
1626
1851

2000T
2050
2051

NEW
TS -147 B/UP TEST SET
TS -147 C/UP TEST SET

Hard -to -get X -Band
SIGNAL
GENERATOR
Now Available

3.50
25.00
1.50

67.50
50.00
3.50
1.50
.50
1.50
1.50
75.00
5.00

Test Set TS 147 UP is a portable Microwave Signal Generator designed
for testing and adjusting beacon equipment and radar systems which
operate within the frequency range of 8500 MC to 9600 MC.

.35
.50
.75
.25
.60
2.25
.25
.95

SPECIAL! 5,000 V. POWER SUPPLY

For IP25 Infrared Image Convertor from
NEW, Complete with RCA 1654 Tube

135.00
75.00

8012
8012A
8013
8013Á
8019
8020
8025

PD8365
9002
9003

9004
9005
9006

TSKI/SE K Band Spectrum Analyzer
TS3A/AP Frequency and power meter S Band
RF4A/AP Phantom Target S Band
TS12/AP VSWR Test Set for X Band
TS13/AP X Band Signal Generator
TS14/AP Signal Generator
TS33/AP X Band Power and Frequency Meter
TS34/AP Western Electric Synchroscope
T35/AP X Band Signal Generator
T536 AP X Band Power Meter
1-96A Signal Generator
TS45 X Band Signal Generator
TS47/APR 40-400 MC Signal Generator
TS69/AP Frequency Meter 400-1000MC

.45

1.50
1.75
.35
.25

1.80
150.00
1.80
1.00

475.00

2.00
2.50
3.00
3.50
1.75
1.80

TS100 Scope

TS102A/AP Range Calibrator

3.75

TS108 Power Load
TS110/AP S Band Echo Box
TS125/AP S Band Power Meter

96.00
1.25
.90

1.25
.35
2.75
.25

V. Battery Sources

$990

checked out;
used, surplus

TS126/A P Synchroscope
TS147 X Band Signal Generator
TS270

S

Band Echo Box

T5174/AP Signal Generator
T5175/AP Signal Generator
TS226 Power Meter
T5239A-TS239C Synchroscope
TS323 Frequency Meter
TF890/1 X Band Spectrum Analyzer
834 General Radio Frequency Meter
SURPLUS EQUIPMENT

APA1O Oscilloscope and panoramic Receiver
APA38 Panoramic Receiver
APS 3 and APS 4 Radar
APR4 Receiver and Tuning Units
APRSA Microwave Receiver

APT2-APT5 Radar Jamming Transmitter

FREQUENCY CONVERTORS
I N V E RTO RS from 60 cycle to 400 or 800 cycle.
We supply various motor generators with frequency and voltage automatically controlled, from
300 watts to 1500 watts and higher. ATTRACTIVE PRICES.

Thousands
of other
tubes

ORDER 25 Dollars

3

Other test equipment

1.50
1.25
1.25

Various 5000 and
6000 series of new
production
5260

d-EXCHANGE

YOU CAN REACH US ON TWX NY1-3235
quantities of quartz crystals
Phone: WOrth 4-8262
mounted and unmounted.

Large,

SPECIAL
Wide Band S Band Signal Generator
2700/3400MC using 2K41 or PD 8365
Klystron, Internal Cavity Attenuator,
Precision individually calibrated Frequency measuring Cavity. CW or Pulse
Modulated. externally or internally.

ELECTRONICS

-

Crystal Holders: FT243, FT171 B others.
Quartz Crystal Comparators.
North American Philips Fluoroscopes
Type 80.
Large quantity of Polystyrene beaded
coaxial Cable.

LIBERTY ELECTRONICS, INC.
135

LIBERTY STREET,

NEW YORK 6, N. Y.
Cables: TELSERUP

493
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SEARCHLIGHT SECTION
OIL CONDENSER
600

NEW "TABTRON" SELENIUM RECTIFIERS

SPECIAL
MFD

LABORATORY PRECISION POT

20,000 Ohm Wire Wound 254' Diameter. Poteo$3.50
1.

WRITE FOR QUANTITY9PRICE

"TAB" LAB GRAB BAG

PRICED LOW FOR QUICK TURNOVER
Helipot 100 Ohm/0.5%/10 Turn
Helipot 2000 Ohm/0.5%/10 Turn...57.98: 57.98
2/515
Micropet 20.000 Ohm/0.1%/I0 T..07.98; 10/565
Helipot 30.000 Ohm/0.5%/10 Torn..57.98: 2/515
Holiest 50000 Ohm/0.5%/10 Torn..57.98: 2/815
Blower 40CFM 24 V DC.......... $9.00: 2/98.00
RF Choke 20MH/200MA "PI"
390; 10/52
Relay DPDT 12VDC Telephone
0.40

METER SALE
SO% OFF REG
RESALE PRICE

0-1MADC/34'

one amp up to and above 1000 amps, convection or fan cooled,
single or 3 phase, also magamps. Write for rectifier catalog.

Tf.4Ay'S A BUY

3

Case Dimensions, Not IncludIn0 Insulators, 4 54 H-3 K W-

11/4" D Less Than 3...$1.98
2 MFD 600V490: 10 For $3.50

98e: 6/55
2/576

ToroidLine
UTC/08581/dÌ HY/HIQ Dß..$3 50;
Torold W.E. D163448/.25 Hy/HIQ...S4.00; 2/57

RND/MR3S

ToI/HIQ/MUMTL.... 52.00; 2/$3
BOXED CRYSTAL DIODES IN LEAD*

GE 0.511v/1%

$3.95
WOOIDCMA/18.33 Reg
RND/M R35.
0-SMADC/3 W.
53.95
WOO5DCMA/88.33 Reg

RND/MR35W100DCMA/
0-100MADC/315'
53.95
$8.33 Reg
$2.98
0-30VDC/2 SS' RND/Aircraft "AN"
201/356 SQ/1000-OhmsgPer

V-010/82D0Ó L0ó600
0-1500V DC/3 K' RND/$12.05 Reg
0-150VAC/Weetinghouee 3' SQ
120-0-120ADC/ ith-Shunt;"AN"
0-3-15 Amps AC Weston .528 ..

.....

.

55.95
54.95
54.95
95.95

HI -BEG HI-VOLT

1N23B
1N21A'

02.;

$5.00
7.59
8.50
12.00
7.00
12.00
15.00
15.00
20.00
25.00
20.00

5

for 59.;

for

50

1521C
1575'. 95.95;

NEW RELAY LIST

Tremendous Bargain Prices

iÌ

RIST1 Stevens Arnold Resonant Relay
55.98: 3 for 915.
4189 Fre9 240cy
Wretort
Elect
D-163781
R31/11E2
SPST/IOVDC/2500. Ohe,/4M A Plug-in
Mercury Hi -end

Sig í,2Z7587-17 P/O SCR 545A.

$16.95:

for

3

548.

51.39
R4KU1 SPST/MINI/115VAC/4A CT,
51.59
RSKU2 SPDT/MINI/115VAC/4A CTS
R6KU3 Kerman DPINO & INC/4MA DC/709.

94.49: 3 for 912.
SLD/DPDT/18-28

Ohm/5A CTS
R7CL1 Clare SK5010 VAC

TRANSFORMERS
$2.98: 3 for 7.50
CTS Octal Base
ALL 115V 60 CYC INPUT VDC/3A
51.89
R8RB1 SPNO/MINI/115VAC/85 CTS.

5000VDC/5MÁ, 300V DC/275MÁ, R9AC1 Allied-FX SPST/MINI/4 MA DC/3000.
8V/3Á 5.4V/85. 6.4V/10.3A. 2.5V/
..51.25: 3 for 2.98
3.A CTS ......
A CTS. 51.39
3A Olt. FILLED
$4.98 R 10101 S'Du nB SPST / 115VÁ0/
DC/5A A CTS 51.49
2500V/20MA, 6.3V/ BA.2.5V/1.75A R11AC22 Allied-13J DPDT/
4/BC412 Scope Replmnt..
97.90 RI3LE1 Allied-13J DPDTVDC/SAC CTS. 51.99
6.3 RI4AU Leach- D P
51.98
0/12VDC
1600 V T / 5MÁ 8.3VCT 3A
C V T 30 .A 2. 5 V$ / 5A
R1SGEI DPDT & RPN117AVDCSTOA CT 5.52.25
57.95:2 for ,514.00 CISGEl G.E. 00278`181lî A3/S P1.98; DC/ 50AÁ
950V
(2 for 3.50
ELECT5A, 5V/5A, 45V.98: 1.A, 10.7
CTS
/
9.BÁ WESTERN ELECT
ßd.990 3 for 513
G.E. 1(361408/SPOT/..$2, 5; 2fo
9
2X
A. \cleat I830V DRLR
2 for
CTS
......2IISVIS 0A/I 52TS
TWO 2X2 FIL WNDGS
CTS
01.49
RI0LE2 CMh/DPS
CM/SPST/24V
5V/3A, ß.3VCT/5A
R19S02 IS'DonDPSTX 1IO /11l0Á A,CTS 01.49
THORDARSON
$24 R11l5VAC2
9.
770V
94.98; 2 for 59; ó foincludes
100/Reset 9 Overload/
E.ßM A, 2.SV4/ c HVINS HMSLD it 56.00 115VÁ0/1 C'Hom .. ........
.54.95: 2 for
0.p
FILTER PARTS
:2for 53.95 RTOCHl C'Hammer-1{8/7-34V DC/298;
12
600VCT/SOMA, 5VCT/3A./aA.4/I SA,
3.95
$2.98; 2 for 53.
HALF R22Á01
HAL0
SSHELL. SOMA, 5V49.Á,
I.ß5, 5
vancóV00/
51.98: 2 for 53.
.52.49; A. 4ßd,50;
for 512.ßV/ V22Á01 Advance-4001 lation&
B/DPDT SPN 2 115
550VCT/250MA,
350V
COD
A, SV/2A. ß.3V 0'54.50;21
50.09
54.50: for 58.
ion
DC/RF-Ceramic
-Ceramic
3.5A COD RCA
2for
3tAgn: ie Overload.
ß2t
Á'H15.2.12.
$3.98
24, 115VD0 M A, 8.3V21.9Á, \Y/INPUTS 8. .49
A mn, 600V/ 11 ax....79c
instable
ta hie Rectifier FW
]9c
24 11ßV00 &
A
&
VAC ®
$1.39 Selle WRITEf
115V
271330VCT 10MÁ. EACH WNDG
$1.39
iFOR QUANTITYIMPRICE
.

WN3A.51.98

.

TRANSFORMER SPECIAL!!
6.3 Volt 33/4 Amp.
CONTINUOUS DTY
115VAC Input
SIZE 2 5/16H/2L/154' W
HVY DTY CHANNEL MTG
8 INCH WIRE LEADS

OA2

51.00: 12 for 010

Filament Trans. 115V/60 Cy. Input

54.98:

2

for 58.00

FILTER CHOKES

Hy 750.0

10

51.25

10Hy 128ma/UTC/Cad
Hmeld/1 KVine....... ....1.96
50H y/ 125ma/Cad/H'Sd ... ...2.89
20Hy/300mi. or 15Hy/400mo/
12KVine Kenyon Cad
8.95
13.5Hy/1 Amp/17KVina/Raytheon.
35.00
Dual
y/300ma USN......
.9501 2 for 1.49
6 H
175ma 250 Ohm
51.49: 2 for 2.49
30 Hyy 10oma Freed
.1.339
3.6 Ho,/300 ma/80 Ohm...
51.69; 2 for S

.....

-

.

230 TO 115V AUTOFORMERS

For 220-240V 50-BOcy Input. To 110-120V or
Step-up with Cord Plue & Receptacle.
TPA050/50W
$2.55: Tl'A075/75W ....53.6$
TPAI00/100W
4.00; TPA200/200W ... 5.75
T PA250/250 W'
6.75; T P:\:f 00/300W
7.25
TPA 500/500 W
8.25; TPA 750/750ít
11.75
Model TPA1000/1000 \Natte/ I K IV
16.95
TPAI500/ISOOW 522.50: TPA2000/2KW.. 28.95
Model TPA3000/3000 \Natte/3 K5V..... ...49.95
.

.

Write for Qty Prises-Eseorters

MERCURY
THERMO
REGULATOR

6

10
12
20
24
30
36
50
100

32` F. Extremely sen
ive & accurate for moat e acting reg aire men r,
Research. Fire Prev Frenxe. Pt Control, or Man
Min Temp C .nIrol. Brand New, /dota & ekt.
Ea. 980:v17 for 510.00
&

CIRCUIT BREAKERS

Hciva,;,un .\lagn Bkre. Amps: 220, 3. 7, 9, 12,
30, 35. 40. 80. 180
EA: 1.98 12/820: 50/875.
So. D & CH Toggle SI Bkrs. Amps; 5. 10. I8.
'0. 25
980; 10 for 58.98; 50 for 539
Klixon Ther ma Push Button Obre Amps: 5. 10.
15, 20, 25. 30
890; 10 for 57.98; 50 for 534

CIRCUIT BREAKER
FUSES
PUSH TO RESET.
Amps 5-7-10-15-20 E,. 771.
5

/or $1125 for $5: 100 Abet 515.

Circuit Breaker Fuee W/2 Mounting Clips 39e.
for "15.98; 100 for
for.
.520.
r is 510G ;S 20
to 24 Volts;
Please State Arno. (current)tdeeired.
S

1R23....
1824...

...

8.98
2.24
1626
11.98
1027
1ß32/532A.. 2.48
9.15
1B35
14.87
1037
29.45
11338
17.48
11342
1.98
11346
45.00
1663
.48
1U
1.35
1L6

NEW WAREHOUSE LIST
.00025MF0/25141/
$4.00: 2/57
0016 M F D/3S K V....

$7.00: 2/512

1LN5

1PS

1U4

IUS
1V2

1X2A

2C36
2C39A
2C40
2C43
2C44
2C51

2021
2E43.
2331
2132
2333
2134

2337
2338
2139
2J42

2X.1MFD/2000V
$1.39:2/52
.§MFD/BOON
25c. 6/51
§MFD 1500V
850: 3 for $2-00
1MFD500V
33e: 4 for 51.00
1MFD/600V
39e: 3 for 91.00
4MF0/3000V
$7.98; 2 for 514.00
4MF0/5000V
$19.95; 2 for $35.00
5MFD/600V
51.50; 3 for 54.00
1OMF /600VAC 100VDC
05.95;2 for 510.00
10MFD/60
1.98: 12 for

for
11~n

31324........

3B26........
3028
3C22
3C23

3C31/C1B...
3C33

3C45

3D6/1299...
3D21A
3D22

4021

eIle
oe

518Wriite

4E27
4322

Q
Q

to
to
to
to
to

14VOC
28VDC
28VDC
28VDC
281/13C

at
at
at
at
at

44.75
54.75
82.75
94.75
128.75
165.75
195.75
390.75

amps Cont. Duty ...519.98
amps Cont. Duty
14.98
12 amps Cont. Duty
29.98
24 amps Cont. Duty..
63.98
50 amps Cont. Duty ...127.00
4

30/12

5V4G
5Z3

2.95
3.25
4.75
5.95
7.95
9.95

Q

14.95
23.95
39.95

One Year.

T2V2A BATT 2 VOLT CHARGER
T6V4A RATT 0 VOLT CHARGER
T12V2A BAT'!' 12 VOLT CHARGER

53.98
55.98
S9.98

NEW RECTIFIERS XFMRS

PRIMARY 115V 60 eye
SEC 18-15-9-0-9-15-18 Volts
4 amp
58.65:2 for 515.75
12 amp
516.65: 2 for 529.95
hot
24 amp
535.75: 2 for $69.95
30-32-34-36\;/48.9 .........59.50
SO amp
S59.00; 2/5112
5108.00: 2/5210
100 amp
52.25 R 2 for 54
18 Volt 2 amp
.

Rddy
Rea

Operateto

Input

115V BOry Output 8.35' or
12.6V 2 .Arno.
Model 2DCF (2 amp)
Model4D('F (4 amp)

683
6A7

6A8GT
6AC7
GAGS
6AG7

6AH6

.52
.54
.70
.98
27.00
26.98
4.98
17.48
1.15
3.88
1.18
1.49
27.00
29.48
27.00
24.98
12.70
69.98
6.98
148.98
24.45
84.00

NEW RECTIFIER CHOKES

CF107/4 Amp/.07HY/.6 Ohm/10 Lbe
CH01/12 Amp/.Ol HY/.1 Ohm/l2 Lbs
CH004/24 A mo/.0041(Y/.025 Ohm/20 Lb

6X5GT
6Y6G

7A8
7C7
7F7
7F8
7H7
7N7
.87 7V7
2.79 7Y4
.92 E021
.48 12AL5
.98 12AT6
3.27 12AT7
.52 12AU6 ....
2.78 12AU7
.81 12AV6
1.29 12AV7
3.27 12AW6
.79 12AX7
2.22 12AY7
3.48 12BA6
.54 12BA7
1.10 120136
.56 128E6
.98 128F6
.49 12BH7
1.18 12SA7GT...
.60 12SC7
.54 125FSGT...
1.09 12SF7GT...
.63 12SG7

6A-151.10
.

GALS

6AL7CT....
6ANS
6AQ5
6AQ5W
6AQ6

6AQ7GT....

6AR6

6AS5........
6AS6

6AS7G
6AT6
6AU5GT.

6AU6..

....

6AV5GT....
6AV6
6B4G

6B8G
613A6

.

61387

4.70 C6J/5C21...
3.70 634
7.90 635

85.00616
8.67 6K6GT

3.45
9.51
9.98
.69
8.15
13.97
4.90
14.49
21.49
18.99
22.49
129.51

6L6..

6L6GAY....
65A7GT....
65C7
6SF5
6SF7
6SG7

65H7

50A5

SOCS

50L6GT.....
RK61/XFG1

FG67
HY69
1.08 71A

6K7
6K8

6L6G
6L6GA

9.89
6.66
.54
.58
.54
.58

1.48
1.08
1.08
1.98
.66
.90
.78
.73
.64
.61

78
80

81..
83

83V

84/624
100TH
FG104
FG105

VXR130....

THAT'S
A
BUY

DcpilEtil

1

1

$12.98
S2a.98

ELSYN S-SYN CH ROS

.96
.74
.99
1.39
.59
.52
.49
.54
.88
.68
.70
.82
1.24
.72
.92
1.06
.68
298.00
.54
.54
.89

866A KIT

250TH
250TL
304TH
304TL
3718
3888

Sockets,

2J1F1/Synchro Gen/115/57.5V/400Cy.59:2/516
f9.00
Gen 115 / 57.5 V /4000Y.
.
2J1G3/SYn Tran/57.5/57.5V/400C Y....562/911
57.00
p/
v
2J
2J 1F3 / S Y nchro

.

12.49 1644
.88 2050

BNDX

NEWLY
IMPORTED

$7.95
014.9S
529.95

AC -DC

VOM

MODEL 12C
MULTITESTER

$4.98

1.48,2050W

.98
3.08
.62
.92
1.48

2.48
3.50
11.57
5635
6.53
5637
11.57
5640
7.52
5641
11.57
5643
5644
11.57
11.57
5646
5651
2.24
5654
1.72
12.08
5656
RK 5657.. .. .298.48
1.06
5663
5670
3.44
1.20
CK5672
1.28
CK5678
3.74
5687
7.54
5691
8.52
5692
5693
6.24
5694
3.65
2.90
CK5702
1.29
C145703
120.00
3.49 5713
65.00 WL5736.....130.00
1.72
34.98 5749
4.72 5761
2.88
1.88 5769
298.00
2.99
7.90 5812
2.08
14.08 5814
4.96 5820
148.00
7.9E
5140
17.98 5844
2.98
2.70
.88 5881
14.487012..
2.88
3.92 8013
3.92
1.94
16.9E
Xtal Diodes

GL434A..... 12.69'.5618

1.05
3.48
49.97
.. 52.00
450TL.
460/HF200.. 15.95
CK502AX... 1.49
CKS03AX... 1.49
CKSOSAX... 1.79
1.45
CK512AX
CK531DX... 1.89
5.72
531
CK5320X... 1.89
WL532A.... 3.6E
.99
CK536AX...
.72 CK539DX...
2.19
1.99
.69 CK541DX...
.99
.52 CK543DX...
.99
.98 CK514DX...
1.18 CK5460X... 1.99
.98 CKS71AX/
1.69
5886
2.49

4668
450TH

.59 CK573AX/
.94
6029
.59 WL652
.59 WL676
.85 703A

1.29
.68
1.08
.54
.84
.90

705/1

707A......
707B
715A

7150
715C

.63 717A........
.Sd 719A
.66 721A
.62 722A/287....
.68 7238/B
.54 724A.
.65 724B

3.90
1.32
.98
.67
.78
.58
8.24

725A
726A

9.981521A

44.88'1N22
64.88 1523
.42 15238

7268
726C
8018

15236
1525
2.621N27
3.58 1N34
10.88 15348
3.00 1N35
2.70153138
11.48 1541
4.98 1N42
5.981N45
3.48
3.22

803
805
.54 807..
808
809

4.88
.67
.68
.88
1.98
.76
.54
.62
2.65
14.68
4.98
.74
.78
.58
1.39
1.12
1.22
.62
9.88
24.58

3.95
2.74

14.48 152113

1.54 1526

810.
811

812
813

814..........
815
829

7.94 1N46
12.48 1N47

8290

7.721N48
9.92 1551.
39.45 1554
5.9S 1554A
1.42 1558A
29.451N60

832
832A
833A
836
837
849
860

865

8668
872A

19.48 917
4.50 925

...

" TA B"

01.55
2.10
1.22

4.48 1563/K63...
1.26 1564
1.50
3.29 OTHER TYPES
2.59
IN STOCK
2.14
WRITE

Liberty St., New York 6, N. Y., U.

$10.99

ado

gwwitheTeetoLe da.ady

Model 552 Smallest Preaieion Built Hi-Aoeuracy,
Pocket Multiteeter, 1% Deposited Carbon Re Jeweled D'Arsonvnl Mioroamp Meter
Scale. AC & DC
Volte: 0-10 250 & 500V. DCMA: 0-1 & 260 MA.
Ohm.: 0-100K. Miniature Size 21ß'D, 4'L.
57.99
314' W. With Test Leads
Plu. 40c for Shipping in U. S. A. "TAB" ImMoney Back Guarantee.
ported, Sold
t
Price.
Write

Mtor.,
ovement, Xtra Long Meter

MICA CONDENSERS

WVDC

MFD

F10.

02

.016

B

.01
.01

.006
.004
.002

B
B
A

.002
.001

A

.0007
.0004
.0001
.0001
.0001

A
A
C

C

www.americanradiohistory.com

690;
69e;

500
600
2500
600
1200
2500
800
1200
2500
1200
3000
2800
600
3000
5000
3000

.03

PRICE
5 for $2.39
2.25
S for

for 3.15
for 1.35
for 2.25
for 2.75
4011 3 for 1.05
30e: 4 for 1.00
98e: 3 for 2.25
.66
25c- 3 for
890: 3for 2.39
39e, 6 for 1.95
250: 5 fer 1.00
890; 3 for 2.00
1.49: 4 for 5.00
39e: 4 for 1.00
1.25:
30e;
50e:
600;

3
S

5

S

WriteOfor Mlea Condenser Catalog

C

SOCKET ASSEMBLIES
54' Jewel Bayonet Socket

Light Dimmer (3hutte0
Reg 9
Lees Than (3)0Ea.

33 a

EA,

Lots of 5
Jewel
hot Light
21.03
High Polish
050Fi1 ® 10 for
"TAB" rc
9e

l'

Noon Panel Llte Dieleo 95408 in Red.
Amber & Clear Spec ....810: 12 for 58

TOGGLE SWITCHES
SPOT í5A 125V Center 00
A N3022-1
... 690: 5/52.50
SPST 5A/125V used LN 4/51.00
SPOT 15A/125V Center 00
.

MOM

79c; 3/52.00: 20/510
SPOT
15A/128V AN3022-3B
EA 590: 3/51.25; 30/010.00

DPST 20A/125V
EA 690: 5/52.50: 25/510.00
DPST 3A/125V AH & H
3 for 51.00: 20/55
49e: 3/91.20
DPST 5A/125V Bklt COD
91.49:2/91.98
3PDT 22A/125V C'Hammer
3
4PDT 10A/125V
51.90: for 95.00; 20/030.

Money Back Guarantee
(Cost of Mdse. Only)
$5

2-6245
CARIE: "TABPARTS"
PH.

RECTOR

Min.

Order FOB

N. Y. C. Add
charges or 25%
Mdse.
Prepaid

Shin.

Dep.
USA
only. Prices Subject to
Change Without Notice.

October, 1954

494

8. DC

Hi -Accuracy -1% Wire Wound Reaiatore & HV
Deposited Resistors. Rugged Jeweled D'A reonval
Microamp Meter Movement Escellent Damping.
Xtre Long Meter Stale., with Vivid Red & Black
Calibration.. The .Size of.2 Pack. of King Ciga154 D 494'f.. 3í4'W. .A Must for Every
BoEttee.
se, Hem, 'Experimenter, Serviceman,
to Work (Ne Kilt Complete

A
BUY

A.

hACs

Volts; 0 to 5, 25,
250 & 1000 Volts.
OCMA: 0 to 1. 10.
100 MA Ohms: 0
to 10K & 100K

THAT'S

S.

+400 Ship In
U. S. A.)

(

1000-Ohms

1.35

1.89
2.00
4.98
0.75
1.55
.64
.88
1.65
1.29
8.95
16.95
1.45
.69
4.00
.47
.45
.78
1.00
1.15
.60
2.49
.69

-

57.00
2J05H81/Spn
1CT/Synchro Trost 90/55V/60Cy/BNDX... 059
543
SCT/MKlll/MOD2/90/55V/6OCy/GE
SF/MK4/MOD IV/115V/GOCv
$40
5G/MK1/MODE/115/90V-60Cv/BNDX
5G Special KS5950/115/90V-400Cv/BNDX $27
6G/SYN Gan/MK2/MOD IV/115V/60CY/
049

& Trans 2.5

18.97.1633
17.751636
12.49 1642

446A

$3.98
3.90
20.00
4.98
7.98

516
C44968/SYnehro Repeater/115V/60C9
C56701/Type 11-4/Syn Retr/115V/60Cy.... 521
51S
60Cy
C56776/Type 1-5/Syn
C69400-1/Typal 11-2/SYn Rptr/1 5V/60Cy $21
16.50
C76166/Syn Voltage Revr/115V/6OCy
078248/Syn Transmitter/115V/60Cy.516; 2/528
57; 2/912
078249/Syn Dlff/115V/60Cr
078386/Type XV/SYnehro Transf/115V/
29.50
6OCv.
21.00
C78670. 'Sv ochre Speelal/50V/SOCY
12.50
3' Maoslip. Hunter MKII

12.6V/4A or 2X12.6V/2A Cased
$3.5913/510.; 12/S36

Tubes &
VCT/I(IA HVINS

36.95
39.95
71.95
81.95
97.95
159.95
225.95
269.95
359.95
719.95

DC POWER -SUPPLY

244 W/354 H/255013

SORA

28.95
30.90

18.90
20.90
36.90
41.90
50.90
89.90
117.90
134.90
179.90
359.90

Variable DC Power Supply
Full
Wave
Rectification
FD Condenser Filter

S

Continuous
With
Number
Rating
Meters
T28V5A
0-28VDC at S Amp
047.75
T28V12A
0-28VDC at 12 Amp
89.00
T28V24A
0-28VDC at 24 Amp
129.50
T28V50A
0-28VDC at 50 Amp
239.50
T816 U-8 or I6 V DC Variable .5010 Amps, Rated
6 or 12VDC Filtered. Continuous Duty... $34.00
Stock

(21

14.90
15.90

CK-2/Lew-In-Servo Motor/EP
AY20/Autosyn/26V/400Cy/E.P
AY6/Autosyn/26V/400CY/E.P

220V & Others to Order.

.95 6V6GT
6W4GT
6X4

.99
1.49
.90
.85
.90
.80
.71
1.14
1.21

5Z4

150VDC 300VDC

52.10

AY1/Autosyn/26V/400CV/E.P
AYS./Autesvn/26V/400Cv/E.P

Standard 115V/60ry Input

or

522.25
28.85
31.85
38.55
54.85
84.85
99.85
160.85
190.85
235.85
295.85
405.85
795.85

34.75

NEW HIGH CURRENT POWER
SUPPLIES GTO'

25.2V/2Á

217VDC

512.75
15.75
18.75
26.75

12

1./

Ctr Tap 3 Phase -Bridge
266VAC AC/DC 120VAC 240VAC

118VDC

$8.50
10.50
13.00
22.25
33.00
42.50
46.00
79.50
86.50
121.50
158.50
189.75
380.75

Variable 0-28VDC. Cornpletely Build, Reedy to Gn.
Full Wove Selenium Rectifier, Transformer, Variac,
Volt & Amp Meters. Switch.
Terminals & Fuee.
In
Heavy Duty Steel Cabinet

6BC5
1.23'.12SH7
6Bc7
99.9816BD6
.83i125J7GT....
SO
.54 125947
2151
238.98 60E6
013F5
.98 12SL7GT...
2.156
149.00
2162
49.456BG6G
1.58 12SN7GT,..
23.48
66H6
.63 12SQ7GT...
29422
2K23
11.48 6636........
.69 12507
1.58 FG17
21(25
28A9 6BK7
23.88
6BL7GT....
1.19
21425/72388
24G/3C24...
27.48
66147
2.69
2K28
25006CT...
23(33
219.48 68Q6CT.... 1.20 26L6GT.....
1.65, 25Z5
2K39
134.99 613127
6C4
.52'25Z6GT.....
2K41
126.00
24.50'
2K42
6C21
FG-27A.....
145.00
2K45
129.48 6C66
.59 35Z5GT.....
99.486C06G
1.69 35T
29448
2.70
298.00
604
2P23.
35L6
2X2
.42 6D6
.84 35Y4
6.20 4523
3822........ 2.48 6F4
3823/R9422. 4.95 6F6
.79148

3E29.
4C35

1111

100VDC

New Rectifier & Transformer Combo
SeI/Bridge 115 Volt 60 cyc Input

1.40 6U8
.55 6V6

ST4
5U4G.

.98 6AK5
.78 6AKSW
.78 6AK6

11_05

31323

OIL CONDENSERS

54.60
6.00
8.00
14.50
17.50
25.00
30.00
49.00
58.00
72.00
88.00

"TAB" TESTED & GUARANTEED
PRICES SUBJECT TO CHANGE
WRITE FOR COMPLETE TUBE LISTING
65J7........ .58 CV148
9.9% 927/CE25... 1.70
6SK7GT.... .56 FG166
48.40 CK100S
.68
6SL7GT ....
.82
.64 FG172
29.0v0613
6SN7GT.... .68 211/VT4C...
1.95
8 1614
6SQ7GT.... .62 RX215
.32
7.981625
6SR7
.62 RX233A.... 3.491632
.6E

99.51

50.881 4331

2J2149

'L

3.00
3.75
4.50
6.60
8.20
13.25
16.25
20.00
25.00
32.00
60.00

4

199.99
0A3/VR75.. 1.04 4152
1.37 ELSBHD.... 15.99
0B2
9.89
.96 5C21/C6J...
063/VR90
38.95
.92 5C22
OC3/VR105.
14.98
.92 5021
003/VR150.
1.20 6T8
.80' 5R4GY
1B3/8016....
1.82 5R4GYW... 1.75 6U4

2148..

DUAL CKT, 105. F

2.10

24;

56VDC

52.40
3.00
4.20
7.50
9.00
12.75
16.25
25.50
32.50
38.00
48.50
62.50
120.00

TUBES
.

2.SVCT/10A 5KVINS 53.59; Same 10KV 53.98
2.5VCT/10A 12.5 KVINS
95.50; 3Ier14.00
7.SVCT/12A CSD 15 KVIN5 10.95; 2 for 17.50
25.2V/2Á or 12,6V/4A or 2X 12.6V/2A Cased
255 W 344H 2141) 13.59 R 3 for 10: 12 for 536
42.5V/2A Sel. Rect. Xfmr
94.98; 2 for $8.00
64V/IAmp Hmald
$3.49; 2 for 55.00
PRI 110 & 220V BEC 16.6V/1 25A. 12.BVCT3.55

28VDC

51.40

2

.

12.

14VDC

1

up
up
up
up
up
920

' FULL WAVE BRIDGE
18VAC' 36VAC. 72VAC 130VAC 144VAC'

Mao

Amps

$79

51.55; S /or 57,09
52.10: 5 for 59.59
Each 524.50
6 for 533.: 20 for 9101
1532..522.95; 6 for 5129.: 12 for 5240
1541
58.95: 2 for 515.00
1N42
516.95: 2 for $21.00
1534
63e: 5 for 53.: 100 for 554
1N34A
880: 6 for 55.: 100 for 575
1N39...04 49; 6 for 525.; 100 for $375
1N21 Bosed....30c; 50 for 512.50; 109 for
152113.

RESISTORS
MEG MVP" 10W 10KV.. .7910 for
2/MEG MVG" 4W SKV.. .. .8910 for
9910 for
2 MEG 5W 10KV
2.5 MEG MVA" 20W 25KV..1 50 10 for
2.5 MEG MVT" 5W 7.594V.. 8910 for
7
MEG "MVP" 10W 10KV .1 3510 for
10 MEG "MVP" 10W 10KV..1 6910 for
1 69 10 for
12 MEG 10W 10KV
20 MEG MVO" 35W 50KV..2 2510 for
25W 40KV..2 7510 for
SOIMEG "MVE"
100 MEG "MVP" 10W 10KV.2 2510 tor
75

ENGINEERED FOR INDUSTRIAL USE
specializes in power rectifiers to your specifications. From

"TAB"

ea.
LOTS OF

-

ELECTRONICS

INDEX

KLYSTRON

TO

POWER SUPPLY

ADVERTISERS

Model 2310
Custom Built for Precise
Microwave Measurements

Acme Electric Corp
Acme Wire Co
Adams & Westlake Company
Advance Electric & Relay Co
Aeronautical Communications Equipment, Inc.
Aerovox Corporation
336,
Airborne Instruments Laboratory, Inc.

452
434
269
401

Aircraft Radio Corp
Aircraft Transformer Corp
Airpax Products Co
Alden Products Co
Allen-Bradley Co,

331

va ri a hie.

415

5

OUTPUTS
74

337

123, 280

Iii,

47

115
129
459
441
371
309
395

Allen Co., Inc., L. B
Allen Manufacturing Co
Allied Radio
Allies' Products Corp
Allmetal Screw Products Company, Inc
Alloy Metal Wire Division, 11. 14. Porter
Company, Inc.
207
Almo Radio Co
445
Alpha WIre Corp
264
Ameras, Inc.
22.2
American Airlines, Inc
112, 113
American Aluminum Company
403
American Electric Motors
308
American Electrical Heater Company
246
American Gage & Machine Company
(Walsh Press & Die and Size Control
Division)
120A
American Gas Furnace Co
447
American Lava Corporation
245
American Phenolic Corp
203
American Television & Radio Co
438
American Time Products, Inc...
48
Ampex Corporation
72
Anti -Corrosive Metal Products Co., Inc
230
Aremac Associates
265
Arnhold Ceramics, Inc
387
Arnold Engineering Co
11
Artisan Metal Works Company
372
Atlantic Transformer Corp
437
Atlas E -E Corp.
427
Atlas Engineering Co., Inc
444
Atlas Screw & Specialty Co
451
Augat Bros. Inc
391

Automatic Electric Mfg.

Co

Pacific Div.
14, 45
Red Bank Div.
418
Berkeley Div., Beckman Instruments,
Inc.
361
Berndt -Bach, Inc.
459
Bird & Co., Inc. R. H
436
Bird Electronic Corp
442
Blrtcher Corporation
438
Biwax Corp.
433
Boesch Mfg, Co., Inc
409
Borg Corporation, George W
223
Bourns Laboratories
326
Bowser, Inc.
380
Bradley Laboratories, Inc
235

ELECTRONICS

-

October,

1954

Control Electrode
Supply
0

-50

V.D.C.

and

Regulation
better
than
0.02% with 5% change of

0

to

@ 0

to50V.D.C.,

I

e 0to25

ma, continuously variable.

line voltage.

5

Reflector Supply
-1.50 to -1500 V.D.C. @ 0
to 5 ma. continuously vari-

mv. ripple.

better
Regulation
than
0.025% with 5% change of
line voltage.

able.
5

to

ma. continuously variable.

mv. ripple.

mv. ripple.

Filament Supply

Regulation
better
than
0.005% with 5% change of
e.3 C.A.C.
loo voltage.
not regulated.

60

c/s

@ 2

A.,

Reflector Section Available with Vernier
Dial as Output Indicator. Provisions for
modulation may be incorporated.
WRITE FOR DETAILS

FURST
ELECTRONICS, INC.
Chicago 25, III.

3324 W. Lawrence Ave.

282

Bakelite Company, Div. of Union Carbi'e
& Carbon Corp
273
Ballantine Laboratories, Inc
206
Barker & Williamson, Inc
234
Barrett Div., Allied Chemical & Dye Corporation
80, 81
Barry Corp.
15
Bead Chain Mfg. Co
426
Belden Manufacturing Co
293
Bell Telephone Laboratories
130
Bendix Aviation Corporation
Eclipse-Pioneer Div.
352

Bridgeport Brass Co
Bruno -New York Industries Corp
Brush Electronics Co
Bud Radio, Inc.
Budd -Stanley Co., Inc
Buggie, Inc. H. $
Burnell & Co., Inc

Beam Supply
to 1500 C.D.C., @ 0
ma. continuously

"'5

to

Microwave
Assemblies,
Radar Components,
and Precision

Instruments
manufactured and
designed to your

specifications.

271
41

42, 296, 372
40
73
375
21

N.R.K. MFG. & ENGINEERING CO.
4601

WEST ADDISON STREET

West Coast Representatives

CHICAGO 41, ILL.

TUBERGEN ASSOCIATES

2232 W.

litt

SPring 7-2970
St., Lls An@ees

Want more information? Use pm t cord on last page.
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I,

Calif.

495

the first time near -perfect uniformity in
strain hardening and wall thickness are available
in production reflectors. Mecatorn machines have
made this possible through unduplicated hydraulic
control and actuation. Torngren's sandwich reflector and mounting combination, together with developments in stiffeners and tapered Reflectorns,
promise more rigidity with the c.g. closer to pivot.
For

STRENGTH

WEIGHT
RATIO

UNIFORM
PHASE
FRONT

Accuracy to your parabolic or other theoretical
curve may now be had to 1/64th wavelength up
to 10,000 megacycles in largest diameters-even
less as size decreases.

MAXIMUM GAIN

Minimum surface irregularity-for maximum reflectivity-is guaranteed by the uniform hydraulic
pressures exerted during forming.

COST
VERSUS
SIZE

For 6 inch to 12 foot diameters, semi -automatic
*mecatorn forming is faster and less costly than
conventional methods. Torngren backs this up
with the East's most complete engineering services
and facilities for spinning and incremental stretch
forming.

what do
you
require
from a
parabolic
reflector?

Engineers, technicians and execs who have read
this far are invited to send for their Reflector
Selector. It's new-today-but be forewarnedwe're set on making it obsolete tomorrow. Let us
know your job, and your company so that we can
keep you posted on new developments. A postcard
will do the lob.

C. W. TORNGREN COMPANY, INC.
SOMERVILLE, MASS.
235 PEARL STREET

Burroughs Corp. Electronic Instruments
Div.

Bussmann Mfg. Co

99

Calidyne Company
Cambridge Thermionic Corp
Camloc Fastener Corp
Cannon Muskegon Corp
Carboloy Dept. of General Electric Co...
Cargo Packers, Inc
Chamber of Commerce Daytona Beach,

242
100
344
353
133,
421
396

Florida, Industrial Department
Chassis-Trak Corporation
Chatham Electronics Corp
Chicago Standard Transformer Corp
Cinch Mfg. Corp
Cinema Engineering Co

Citation Products Co
City of Long Beach, Chamber of Commerce
Clare & Co. C. P
Clarostat Mfg. Co. Inc
Cleveland Container Co
Clifton Precision Products Co., Inc
Cohn Mfg. Co., Inc. Sigmund
Collectron Corporation
Collins Radio Co
Color Television, Inc
Colortone Electronics Inc
Communication Accessories Co
Conrad Incorporated
Conrad & Moser
Consolidated Diesel Electric Corp
Consolidated Engineering Corp
Consolidated Molded Products Corp
Constantin & Co. L. L
Continental -Diamond Fibre Co
Copper & Brass Research Association. 102,
Cornell-Dubilier Electric Corp
Corning Glass Works
Cornish Wire Co., Inc
Cosmic Condenser Co
Coto -Coil Co.

nlllllw`n,nnl

on:.nmG.ltAG1UI11V)

!jll?l/dml

ENCAPSULATION*
...

for the most exacting requirements of the electronic industry.

Impervious to climatic destruction-greater mechanical strength-improved appearance-reduction
in size and weight-tamper proof-are but a few of
the advantages of this LESS COSTLY, modern
method of HERMETIC SEALING. adaptable to the
smallest component or the largest assembly.
Our engineers will be pleased to discuss applications
with you-and embed or encapsulate samples to
your requirements. Write, wire or phone today.

-

*Fosterite - Permafll - Scotchcast - Acme - Stypol
Araldite - Hysol - Epon - Paraplex - Stycast
and many others.

l'IIONE VILLAGE 8-4500

ELECTRONIC

CORPORATION
HERMETIC SEALING OF ELECTRONIC COMPONENTS

221 LAKE STREET, OAK PARK,

496

Want more information? Use post card

on
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Cramer Co., Inc., R. W
Crane Packing Co
Cross Co., H
Crucible Steel Co.. of America
Cunningham, Son & Co., Inc. James
Custom Gear Company
Cytek Development Co

443
381
277
244
193
459
405
262
297
233
117
343
429
418
263
452
351
67
454
341
289
373
364
217
247
103
321
342
401
427
375
828
349
435
239
447
441
436

450
Rage Electric Company, Inc
483
Deno Electric Co
Raven Company
3rd Cover
260
Daystrom Electric Corp
Daystrom Instrument, Div. of Daystrom
Inc.
345
DeJur-Amsco Corporation
232
Dewey & Almy Chemical Co
211
Dialight Corporation
429
Dimco-Gray Company
445
Driver -Harris Co
52
Dumont Airplane & Marine Instruments
Inc.
368
DuPont de Nemours & Co., (Inc.) E. I
Film Department
109
Polychemicals Dept.
40A, 40B
Dyna-Labs Inc.
385

Eastern Precision Resistor Corp
Eastman Kodak Company
Edison Inc. Thomas A
Edo Corporation
Eisler Engineering Co., Inc
393,
Eitel -McCullough, Inc.
Electra Manufacturing Co
Electric Regulator Corp
Electrical & Physical Instrument Corp
Electrical Industries, Div. of Amperex
Electronic Corp.
Electronic Engineering Co. of California
Electronic Fabricators, Inc
Electronic Instrument Co. Inc. (EICO)
Electronic Service Corp
Electra -Measurements, Inc.
Electro -Meo Laboratory Inc
Electro Products Laboratories
Electro Tee Corporation
Emerson Apparatus Co
Emerson & Cuming Inc
Engineering Co., The
Epco Products, Inc.
Erie Resistor Corp.
October, 1954

-

236
218
238
126
459
105
284
236
389

259
457
413
381
496
445
440
395
315
439
437
395
435
111

ELECTRONICS

225
F -R Machine Works, Inc
314
Fairchild Camera & Instrument Corp
250
Fansteel Metallurgical Corp
70
Federal Telephone & Radio Company
SmeltFederated Metals Div., American
ing & Refining Co

Felt Advertising Inc
Film Capacitors, Inc
Ford Instrument Company
Freed Transformer Co., Inc
Frenchtown Porcelain Company
Engle -Miller Laboratories
Furst Electronics, Inc

427
367
401
75
334
443
495

Laboratories, Inc
M Equipment Co., Inc

421
369
268
382
389
49

G M

G &

Gamewell Company

WA i eu:vE
MICROWAVE NOISE SOURCE
model

2200

2600 to 26,000

mcs.

level 16.0 db above KTB at 290°K

independent of operating temperature

Garde Manufacturing Co
Gee -Lar Manufacturing Co.
General Ceramics Corp
General Electric Company
87, 257
Apparatus Dept.
94, 95
Electronics Dept.
77, 85
Tube Dept.
214
General Industries Co
92. 93
General Precision Equipment Corp
17
General Radio Company
255
Germanium Products Corp
291
Good -all Electric Mfg. Co
379
Goodmans Industries Limited
350
Corp
Grant Pulley & Hardware
427
Graphite Metallizing Corp
Gray Research & Development Co., Inc 209
455
Green Instrument Co
285
Greenleaf Manufacturing Company
381
Gries Reproducer Corporation
231
Guardian Electric Mfg. Co
434
Hallicrafters
347
Hamilton Manufacturing Co
23
Hammariund Manufacturing Co., Inc
340
Handy & Harmon
397
Harrison & Co., Phillip H.....
388
Hart Manufacturing Company
224
Harvey Hubbell, Inc
302
Harvey Radio Co., Inc
270
Hathaway Instrument Company
409
Haydon Company, A. W
363
Haydon Manufacturing Company, Inc
373
Heath Company
216
Heiland Research Corp
Helipot Corporation, a Div. of Beckman
199
Instruments, Inc.
362
Heinemann Electric Co
78
Heldor Manufacturing Corp
435
Heminway & Bartlett Mfg. Co
459
Henry & Miller Industries, Inc
61
Hermetic Seal Products Co
35
34,
Hewlett-Packard Company
455
Co
Heyman Manufacturing
High Speed Hammer Co., Inc..... .e97, 445

Homelite Corporation
Hopkins Engineering Co
Hudson Radio & Television Corp
'Judson Tool & Die Company, Inc
Hudson Wire Company
Hughes Aircraft Company.... ... ..1
Hughes Research & Development Labs
Hycon Mtg. Co
Hycor Company, Inc
-

412
423
304
120
98
265
366
335
403

I T E Circuit Breaker Company, Special
59
Products Div.

Ideal Industries Inc

359

442
Ilsco Copper Tube & Products lac
202
Industrial Condenser Corp
Industrial Development Div. State of

210
Florida
423
Industrial Hardware Mfg. Co., Inc
108
Industrial Timer Corp
371
Infra Electronic Corp
417
Instrument Resistors Co
439
International Business Machines
248
International Rectifier Corp
25-31
International Resistor Company
397
Ippolito & Co., Inc. James
62
Iron Fireman, Electronics Div
Irvington Varnish & Insulator Div. of
101
Minnesota Mining & Mfg. Co

JF

D Mfg. Co., Inc

Jelliff Mfg. Corp., C. 0
Jones Div., Howard B. Cinch Mfg. Corp
ELECTRONICS

-

October, 1954

The WAVELINE Model 2200 microwave noise source-;gas noise
tube in combination with its Waveguide mount and power unit
-provides a random noise source of known output level in the
frequency range from 2,600 to 26.000 MCS. Throughout this
range it also functions as an untuned termination.

The noise power of 16.0 db ±0.5 db above KTB at 290°K is
available without warm-up time-and is completely independent of operating temperature.
The gas noise tube provides an average VSWR over the frequency range of the tube of approximately 1.07; maximum is
approximately 1.13. Insertion loss of the unlighted tube is
negligible; maximum inserted VSWR is 1.17. Full VSWR plots
foractive and inactive tube conditions are supplied with the unit.
MODEL 2200 POWER SUPPLY AND CABLES

$150.00

Other Microwave test equipment available including
complete line of Waveguide instruments.
Write for general catalog of microwave instruments today!

WA VELINE

INC.

CALDWELL, NEW JERSEY

411
389
415
Want more information?
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Kahle Engineering Co
13
Karp Metal Products Co.. Div. of H & B
97
American Machine Co
Kartron
459
Kaydon Engineering Corp
205
355, 384
Kearfott Co.. Inc
56A, 56B
Kellogg Company, M. W
369
Kellogg Switchboard & Supply Co
46
Kenyon Transformer Co., Inc
56
Kepco Laboratories
Solder
Co
253
Kester
36, 37
Ketay Manufacturing Corp
215
Keystone Products Company
Kinney Mfg., Division, New York Air
Brake Company
69
Koch Fiberglas
229
208
Koiled Kords Inc
399
Kollmorgen Optical Corp
64
Kollsman Instrument Corp
435
Kulka Electric Mfg. Co., Inc

replacing GLASS
with TEFLON

299
Laboratory for Electronic,
415
Lampkin Laboratories, Inc
294
Lapp Insulator Co., Inc
730
Leach Corporation
237
Lear Incorporated
Lewis & Kaufman Ltd
201
391
Librascope, Inc.
Linde Air Products Company, Div. of
451
Union Carbide & Carbon Corp
455
Linear Equipment Laboratories, Inc
128
Little Inc., Arthur D
456
Lockheed Missile Systems Div
303
Loral Electronics Corp
125
Lord Manufacturing Company

110
B Manuracturing Company, Inc
66
Machlett Laboratories. Inc
272
Magnecord, Inc.
348
Magnecraft Electric Co
Magnetics, Inc.
54, 55
411
Magnatran, Inc.
437
Maganavox Company, The
443
Malayan Tin Bureau
Mallory and Co., Inc., P. R
134
Mansol Ceramics Co
317
Manufacturers Engineering & Equipment
M

Corp.
Marconi Instruments, Ltd
Marion Electrical Instrument Co
Markwik Manufacturing Co., Inc
Martin Company, Glenn L
Maison Corp., W. L

McCoy Electronics Co
McGraw-Hill Book Co., Inc

Measurements Corporation
Metal Textile Corporation
Metals & Controls Corp., General Plate
Div.

Methode Manufacturing Corp
Mica Insulator Co
Micro Switch, A Div. of Minneapolis Honeywell Regulator Co
84,
Microdot Div. of Felts Corp
Microwave Associates, Inc
Midget Louver Co
Midland Mfg. Co., Inc
Millen Mfg. Co., Inc., James
Milo Radio & Electronics Corp
Milwaukee Transformer Co
Miniature Precision Bearings Inc
Minneapolis-Honeywell Regulator Co.
Aero Div.

Industrial Div.

Minnesota Mining & Mfg, Co
Minnesota Rubber & Gasket Co
Mohawk Electronic Research Co., Inc
Monsanto Chemical Company
Mulrhead & Co., Ltd
Multi -Metal Wire Cloth Company, Inc
Mycalex Electronics Corporation

886
124
283
454
243
267
339
387
425
891
131
292
287

432
431
218
407
57
221
300
818
197
432
96
325
457
369
319
3
369
408

Chemelec Stand -Off
and Feed -Through Insulators
Tough, resilient TEFLON
made these miniatures possible
-and SETTER- than glass-insulated components.

THE PLASTIC'S

"MEMORY" se-

curely locks insulators permanently in place. Minimum pull
test 10 lbs., insulator to deck,
hardware to insulator.

COMPRESSION MOUNTING,
MINIATURIZATION

without breakage.

is easily

accomplish'ed.

WITHSTAND SHOCK

and vibra-

NEEDED.

SEVEN STOCK SIZES, including
sub -miniatures, in both StandOff and Feed-Through types.
Other dimensions feasLle.

ASSEM 3LY COSTS GREATLY

WRITE

REDUCED.

EC-1153.

tion in ;e -vice.
NO ADDITIONAL

HARDWARE

for Chemelec Bulletin

& Engineering Co
495
Narda Corporation, The
357
National Company Inc
276
National Moldite Co
63
National Pneumatic Co., Inc. & Holtzer-

N. R. K. Mfg.

Cabot Divisions
New England Mica Company
New Hampshire Ball Bearings Inc
New Hermes Engraving Machine Co
New London Instrument Co

261
441
219

FLUOROCARBON PRODUCTS INC. DIVISION
CAMDEN

415
431

Want more information?
498

Use post card on

1,

NEW JERSEY
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Nielsen Hardware Corp
Nopco Chemical Co
Norden Laboratories Inc
North hills Electric Co., Inc

Northern Radio Company, Inc
Nothelfer Winding Labs

500
82
220
459
68
60

Offner Electronics, Ine

305

Ohmite Manufacturing Co.32A, 32B, 32C, 32D
279
Olin Mathieson Chemical Corp
407
Ortho Filter Corporation
400
Oster Mfg. Co., John

329
P M Industries, Inc
413
Pacific Scientific Co
Palnut Co., The
453
411
Panoramic Radio Products, Inc
Paramount Paper Tube Corp
373
459
Parks Laboratory
Par -Metal Products Corp
375
416
Pentron Corporation. The
Permag Corp.
447
Phalo Plastics Corp
404
Phelps -Dodge Copper Products Corp
Inca Mfg. Div.
50, 51
Phoastron Co.
221
Phtlanion Laboratories, Inc
127
Philco Corporation
261
Phillips Control Corp
106, .107
Photo Chemical Products
409
Polarad Electronics Corporation
65
Polymer Corporation of Penna
402
Power Equipment Co
338
Precision Apparatus Co., Inc
500
Precision Paper Tube Co
288
Premier Metal Products Co
399
Presto Recording Corp
71
Progressive Manufacturing Co
320
Pye, Ltd.
327
Pyramid Electric Company
421
Pyroferric Co.
390

Chemelec Stand -Off
Radio Corporation of America

and Feed -Through Insulators

Div.

Rattray
TEFLON'S

superior insulating

WON'T CARBONIZE undEr

characteristics made these

arcing.

BETTER-especially for high

WON'T DC -plate.

frequency, high voltage or current, high temperature service.
HIGHER surface and vro'.ume
resistivity.
LOWER loss factor and dielectric constant.
HIGHER dielectric strength.

NON-FLAMMABLE, non -gassing,

miniatures possible-and

WIDER

service temperature

range (-110°F to +E00°F).
ZERO

water absorption

(A.S.T.M. Test).

chemically inert.
INVESTIGATE

Chemelec Stand -

Off and Feed-Through Insula-

tors for superior service and
lower assembly costs.
including
sub-miniatures. Other dimensions feasible.
SEVEN STOCK SIZES,

for Chemelec Bulletin
EC -1153.

WRITE

FABRICATORS OF du Pont TEFLON, Kellogg KEL-F
AND OTHER PLASTICS
ELECTRON ICS

-

Want more information?

Use post card on

301

377.

4th Cover
Radio Frequency Laboratories, Inc
387
Radio Materials Corp
227
Radio Receptor Co., Inc
43
Railway Express Agency, Air Express
&

Co., Inc.. George

249
419

Rawson Electrical Instrument Co
397
Raytheon Mfg. Company....19, 813, 332 420
Reeves Instrument Corp
333
Reliance Mica Co., Inc
403
Rembrandt, Inc.
433
Resin Industries, Inc
419
Resistoflex Corp.
414
Rheem Manufacturing Company
398
Richardson Company, The
76
Rlchmont Inc.
423
Robinson Aviation Inc
424
Rockbar Corp.
485
Rotron Mfg. Co., Inc
364
Royal Metal Manufacturing Co
373

Sangamo Electric Co
118, 119
Scientific Radio Products, Inc
366
Sealectro Corp.
360
Sealtron Corporation
89
Secon Metals Corp
425
Sel-Rex Precious Metals, Inc
443
Servo Corporation of America
423
Servomechanisms, Inc.
406
Shallcross Mfg. Co
53
Shure Bros. Inc
278
Sigma Instruments, Inc
322
Signal Engineering & Mfg. Co
405
Simmons Fastener Corp
122
Simpson Electric Company
120B
Sola Electric Co
101
Sorensen & Co., Inc
Southern Electronics Co
446
Sprague Electric Co
9, 281
Stackpole Carbon Co
83
Standard Cabinet Co
437
Standard Piezo Co
306
Stanley Tools, Div. of Stanley Works
392

last page.
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451
Stayer Co., Inc
429
Stavid Engineering, Inc
Inc
370
Sterling Engineering Company,
393
Stevens Arnold Inc
371
Stewart Corp. F. W
Stoddart Aircraft Radio Co., Inc
268, 358
324
Stone Paper Tube Co
383
Struthers-Dunn, Inc.
Stupakoff Ceramic & Mfg. Co., Div. of
38, 39
Carborundum Company
33
Superior Electric Co
Superior Tube Co
58
440
Switchcraft, Inc.
Sylvania Electrical Products, Inc...7, 311, 399

Taylor Fibre Co
Technical Service Corp
Technicraft Laboratories, Inc
Technology Instrument Corp
Tektronix, Inc.
Telechrone, Inc.
Teletronics Laboratory Inc
Tel -Instrument Co., Inc
Tenney Engineering, Inc
Terpening Company, L. II
Thompson -Bremer & Co
Torngren Co., Inc., C.i W
Transfcoll Corp.
Transradio Ltd.
Triad Transformer Corp
Tubular Rivet & Stud Company
Tang-Sol Electric Inc

HIGH SENSITIVITY
MULTI -RANGE TEST SET
20,000 OHMS
5,000 OHMS

PER
PER

'120' gives

The

VOLT D.C.
VOLT A.C.

you

..

AN EXTRA -LOW VOLTAGE RANGE
AN EXTENDED LOW CURRENT RANGE
LARGER METER

A

SIMPLE,

POSITIVE

POSITIVE

*

SCALE

FACE

RANGE SELECTION

CONTACT JACKS and PLUGS

Compare These Wide Spread Ranges
and Special Features:
ohms per volt.
5,000 ohms per volt.

8 DC VOLTAGE RANGES: 20,0.00

*8

AC VOLTAGE RANGES:

DC

same as AC volt ranges.
600 volt blocking capacitor.

CURRENT RANGES:

0-60-300 Microamperes. 0-1.2.12.120.600 Ma.
0 -12 Amperes.

-

*5

RESISTANCE RANGES: self-contained.
0-200-2000-200,000 ohms. 0-2-20 megohms.

*8

*

DECIBEL RANGES:

0 DB

=

1

-20

DB to

449
450
497
421
431
429
241
121
88
316
405
394
410
417
362
393

Zophar Mills. Inc

385

PROFESSIONAL SERVICES

458

SEARCHLIGHT SECTION
(Classified Advertising)
H. E. HILTY, Mgr.

SEARCHLIGHT ADVERTISING INDEX

490, 491

This

index

is

published

as

convenience to

a

readers. Every care is taken to make

8 AC OUTPUT RANGES:

*7

79

212

273

Union Carbide & Carbon Corp., Linde Air
451
Products Div.
Union Switch & Signal, Div. of Westing286
house Air Brake Co
Unf-Products, Div. of Uni -Science, Inc 419
91
United -Carr Fastener Corp
446
U. S. Components, Inc
498, 499
United States Gasket Co
354
United States Radium Corp
2nd Cover
United Transformer Co
433
Unitek Corp.
417
Universal Manufacturing Co., Inc
72A, 70B
Universal Winding Company
431
University of California Press
275
University Loudspeakers Inc

0-1.2-3-12-60-300-600.1200-6000 volts.

* Built-in

Waldes Kohinoor, Inc
Waterman Products Co., Inc
448,
Waters Manufacturing Inc
Watlow Electric Mfg. Co
Wavellne, Inc.
Weckesser Company
Welch Scientific Co., W. M
Wenco Mfg. Co
Western Gear Works
Westinghouse Electric Corp
Weston Electrical Instruments Corp
Wheeler Insulated Wire Co., Inc
Wheeler Laboratories, Inc
White Dental Mfg. Co., S. S
385,
Whitney Blake Company
Williams & Co., C. H
Winchester Electronic Inc
Wright-Hepp Associates, Inc

295

Co.

AN EXTRA -LOW RESISTANCE RANGE

J

266

256
441

90
Ucinite Co., The
407
Ungar Electric Tools Inc
Union Carbide & Carbon Corp., Bakelite

.

MORE RANGES

J

195
439
425
307, 428
132
116
290
430
204
274
86
496
356
444
348

Vickers Electric Div., Vickers Inc
Vulcan Electric Co

the

it accurate, but

ELECTRONICS assumes no responsibility for errors or

Van Nostrand Co., Inc., D
Varian Associates
Veetron, Inc.
Veeder-Root, Inc.

407
228
346

omissions.

32

+77DB.

Milliwatt, 600 ohms.

EXTRA LARGE 51/4" RUGGED 'PACE' METER:

40

microamperes sensitivity, 2% accuracy.

*1%

MULTIPLIERS and SHUNTS:
Wire -wound and deposited film types.

* Separately identifiedALL
STANDARD RANGES:
and isolated jacks

ff

COMPRESSION SPRING DRAW PULL CATCHES
WITH SPRINGS CONCEALED

TWO JACKS SERVE

SIGNAL CORPS NO.

provide for extra high ranges.

* "TRANSIT"
selector
protects meter during transport
storage:
* Compact, laboratory. styled instrument.
and
SAFETY POSITION on range

and

the established application dimension.

PANEL:

CUSTOM -MOLDED PHENOLIC CASE

Withstands 600-Pound Pull Test.

120...complete with Internal Ohmmeter
batteries, banana -plug test leads and detailed

MODEL

operating manual.
53/e x 7 x

31/e"

Overall case dimensions.
Net Price $39.95

PRECISION APPARATUS CO., INC.
92-27 Horace Harding Blvd., Elmhurst, L. l., N.
Export: 458 Broadway, New York 13,

U. S.

Use post card on

2B

last page.

Nielsen Catches Carry "Certification
of Compliance".

w

WIDE
SIZE: 2?ÿ' LONG X I
Get our Folders on Standard Catches and Draw Bolts and other Compression Spring Catches

NIELSEN HARDWARE CORP.

-

770 Wethersfield Ave.,

HARTFORD 14, CONN.

AFFILIATED WITH NIELSEN TOOL & DIE CO.

FOR QUALITY HARDWARE

A.

Canada: Atlas Radio Corp., Ltd., 560 King St.,W.,Toronto,

Want more information?

Y.

SC -B-83314

70-Pound Tension at t/s" Deflection,

GOOD SERVICE TO YOUR SPECIFICATION

Want more information?

Use post card on

last page.
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KNOW-HOW AND EXPEIENCE OF

DD THE

A RESEARCH D

GNERS AND ENGINEERS TO YOUR STAFF-

FREE!

tor Your Copy of the
Most complete tatalog Ever Offered nn

PRECISION wire wound RESISTORS
Thousands of engineers have already
received their FREE copy of this
important 32 -page catalog, packed
with latest data on all types of Doyen
Precision Wire Wound Resistors. It's the

most complete catalog ever presented
an accumulation of
on Resistors
25 yecrs of extensive designing and
manufacturing experience in the resistor
field, catering to the precise, varied
demands of the electronics ndustry.

THE

...

DAVEN

COMPANY

upER DAy0=I1K
%e
Pee;féf'/pRs
RESxST

divided into sections
starting with broad general data on all
Dave. types and continuing into complete
detailed specifications of each resistor
category. It contains much previously
unpublished basic design information
and includes new charts and data on
Seald-Ohm Resistors, Hermetically
The catalog is

"Iles

Sealed Units, Encapsulated and Sub Miniature Resistors. MIL, JAN and
other government ratings and types
are listed and cross referenced.

Nute
iüttm
THE

W O

R

L

D'

S

L

A

R3

for your

Wire Wound Resistors.
copy of this 32 -page presentation on Super-Davohm

VEN

r.

E

FREE

S

T

co.

191 Central Avenue,

MANUFACTURER
www.americanradiohistory.com

OF

Newark 4, N.

J.

ATTENUATORS

For DEMANDING requirements

HIGH -MU TWIN

!WM. -CUTOFF:';

¡

o^

IllP111/BE

R

r
1.11.I

EL

1

...

PENTODE

?

ECrRQ

:il

-

lUu

FUI -WAVE VACUUM
RECTIFIER

The "10,000 -hour plus sue"
For day-in and day -out production
line operations

... for uninterrupted

...

communications
for unattended
monitoring services
in fact, for
any electronic application where operating demands are critical or severe,
RCA "Special Red" tubes provide
that extra margin of safety.

...

Specially designed and built for ex-

traordinary dependability and long
life, ''Special Reds" are backed by
RCA for 10,000 hours minimum life
and normally can be expected to
greatly exceed 10,000 hours of stable
operation.

For technical information write
RCA, Section J -19Q Commercial
Engineering, 415 S. 5th St., Harrison, N. J. Or call your nearest
RCA Field Office.
EAST-HUmbolct 5-3900-415 S. 5th
St., Harrison, N. J.

RCA "Special Reds" are the finest
receiving-type tubes made specifically
for those industrial applications in
which unusually exacting demands
are placed on tubes and where con-

MIDWEST-WIftehall 4-2900-589 E

vibration.

tinuous operation is paramount.

.Sprial

exceptional uniformity from tube
to tube.

That's why recent price reductions
and increased availability make RCA
"Special Reds" your best buy for your

10,000 hours plus life.

latest industrial equipment designs.

Special features include:
remarkable stability
life.

- throughout

e excellent resistance to shock and
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Ask for new booklet (3F215) outlining
advantages of RCA "Special Reds."
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