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ELECTRONICS

TALK
cult to latch onto for publication because several engineers are involved
in the original work. Although each
may deliver a paper on his own
portion of the project, he is understandably reluctant to prepare one
covering the complete equipment.
Editors perform an important
function when such a situation
arises, that of tying several papers
together into a unit, a complete
article for the magazine. Such a
wedding of papers is to be found
in the article "Repeater Amplifies
in Either Line Direction" in this
issue. A colleague of the authors
tells us that we have a technical
scoop. We thank Bell Laboratories
for photographs taken to order.
53

-

V

OVERSEAS

-

Átela

t:

The hieroglyphics
above seem to be the Japanese
translation of the title of an
ELECTRONICS article, "Design Techniques for Color Television Receivers" (Feb. 54). Permission to

EDITORIAL STAFF plans a coming issue. Standing: D. Findlay, E. Palmguist.
W. Arnold, H. Manoogian. Seated: J. Markus, W. O'Brien, A. McKenzie, W. Mac.
Donald, V. Zeluff, J. Carroll

plaudits strain our modesty a bit.
The special Mechanical Design
section that appeared in the October issue got its share of comments,
"extremely well done . . . grand
issue . . . wonderful job
our
engineers devoured it enthusiastically." We gagged a bit on that
last one.

...

NOT FOR CASUAL READING
Most readers of ELECTRONICS select
and study first the features and
departments that deal with subjects
reprint an article from the maga- involved in their own current work.
zine is sometimes given to foreign To help them locate articles of parpublications and, when proof pages ticular interest we have expanded
are sent in, amateur linguists in and rearranged our contents page
the office try their skill (?) at so that page numbers for both feapronunciation. Not a peep resulted ture and department articles are
when proofs came in from Elec- now found in one place, in the front
of the book.
tronician, published in Tokyo.
Sympathy is extended to the casThe title looks like this.
ual reader. Our editorial coverage
for the year 1954 achieved the
rather staggering total of 1,717
pages. Allowing only one minute
LOOKING BACK-Plaudits from for a glar_ce at each editorial page,
readers may be more welcome than it would take 28.6 hours to go
brickbats, but sometimes these through the year's issues. One

Published monthly with an additional issue in June by McGraw-Hill Publishing
Company, Inc., James H. McGraw (1860-1948), Founder. Publication
Office,
99-129 North Broadway, Albany I. N. Y.
Executive, Editorial and Advertising Offices: McGraw-Hill Building, 330 W.
42 St., New York 36, N. Y., Longacre 4-3000. Donald C. McGraw,
Willard Chevalier, Executive Vice -President; Joseph A. Gerard!, VicePresident;
-President
and Treasurer; John J. Cooke, Secretary; Paul Montgomery, Executive
VicePresident, Publication Division; Ralph B. Smith, Vice -President and Editorial
Director; Nelson Bond, Vice -President and Director of Advertising; J. E. Blackburn, Jr., Vice-President and Director of Circulation.
Subscriptions: Address correspondence to Electronics-Subscription
99-129 N. Broadway, Albany I, N. Y., or 330 W. 42nd St., New York 36,Service,
Y.
Allow ene month for change of address. Subscriptions are solicited only N.from
persons engaged in theory, research, design, production, maintenance and use of
electronic and industrial control components, parts and end products. Position

ELECTRON ICS

-

couldn't do much actual reading in
this time, and would have no time
at all to study circuit diagrams,
curves or tables. Yet readers often
tell us that they read the magazine
"from cover to cover". We feel
proud of our work when it happens.
CASTING SHADOWS BEFORE

Just three years ago the department
Production Techniques began. Periodically, associate editor Markus
sallies forth into plants around the
country in assiduous search for
the latest manufacturing methods.
Seldom less than ten and as many
as 85 photographs are taken in each
plant. Thanks are due to the many
companies that have cooperated in
making their techniques available,
and to engineers that have contributed production articles.
An IRE professional group has
now been set up to study this same
subject. The scope of Group G-22
is to promote technical progress
by collecting and
...
information

distributing

on advances in methods, processes, materials and com-

ponents.

and company connection must be indicated on subscription orders.
Single copies 75¢ for United States and possessions, and Canada; $1.50 for
Latin America; $2.00 for all other foreign countries. Buyers'
Guide $3.00. Subscription rates-United States and possessions, $6.00 a year; $9.00
for two years.
Canada, $10.00 a year $18.00 for two years. Other western hemisphere
and the Philippines, í1i..00 a year; $25.00 for two yearn. All other countries
countries
$20.00 a year; $30.00 for two years. Three-year rates, accepted on renewals
are double the one-year rate. Entered as second-class matter August only,
1936, at the Post Office at Albany, N. Y., under act of Mar. 3, 1879. Printed 20,
in
U.S.A. Copyright 1055 by McGraw-Hill Publishing Co., Inc.-All Rights Reserved. BRANCH OFFICES; 520 North Michigan Avenue, Chicago 11. Dl.;
68 Post Street, San Francisco 4; McGraw-Hill House, London, E. C. 4; Washington. D. C. 4: Philadelphia 3; Cleveland 15; Detroit 26; St. Louis 8; Boston IA:
1321 Rhodes -Haverty Bldg., Atlanta 3, Ga.; 1111 Wilshire Blvd., Los Angeles 17:
738-9 Oliver Building, Pittsburgh 22. ELECTRONICS is indexed regularly in
The Engineering Index.
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NEW!
NEW!
NEW!
MAGNETIC
VOLTAGE REGULATORS
These Magnetic Voltage Regulators, or Regulating Transformers, are the first units in a comprehensive line of

equipment of this type being developed by Sorensen.
They are primarily intended for incorporation into other
equipment, where performance becomes more effective
when the itcoming line voltage is stabilized. However,
they can br used as auxiliary line stabilizers.

available have capacities of 15, 30, 60,
and 120 VA. Soon to be added will be units of 250, 500,
and 1000 %A capacities.
The units now

Input voltage range
Output range
Regulation accuracy
Load conditions
Time constant

Model
Model
Model
Model

MVR15
MVR30
MVR60
MVR120

ELECTRICAL SPECIFICATIONS
95-130 VAC, 1$, 60 cycles.
115 VAC, RMS, 10.
x-0.5% against line changes.
±0.5% against line at any given load from 0 to full load.
From 2 to 6 cycles for line changes.

MECHANICAL SPECIFICATIONS
Length 61/2", Width 27/.",
Length 62,4", Width 2'/.",
Length 8146', Width 3V2",
Length 93¡6', Width 3'/:",
Send for Catalog MVRI, which gives full information on the magnetic voltage regulator line.

Height
Height
Height
Height

33/2"

3%,"

4%"
41/4"

Since Sorensen is now offering a new type of line voltage regulator, your
inquiries regarding special requirements in magnetic voltage regulators
will be welcomed. Write to the Sales Engineering Department, Sorensen &
Co., Inc., 375 Fairfield Avenue, Stamford. Conn.

SORENSEN
SORENSEN

4

&

CO.,

INC., 375

FAIRFIELD AVENUE,

Want more information?

Use post card on

STAMFORD, CONN.

last page.
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MAILED FREE TO ANY PART

WILL
OF

BE

THE

WORLD
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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

LINEAR ACCELERATOR FOR X-RAY THERAPY

PICTURE TRANSMITTER AIDS PEST CONTROL

and recorders.

MUIRHEAD RESISTORS ON EVEREST

THE USE OF MALSLIPS IN

CONJUNCTION WITH

WEIGHING MACHINES

-

Each issue of " Technique "
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
45

MUIRHEAD & CO. LIMITED
ELECTRON ICS

-
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FIGURES OF THE MONTH
Latest
Month

Previous

Month

Year
Ago

RECEIVER

Latest
Month

Oct. '54
921,476

(Source: RETMA)

Television sets, total
With UHF
Color sets
Radio sets, total
With F -M

161,431
2,907
997,788
12,151
343,269
220,505
97,331
336,683

Home sets
Clock radios
Portable sets
Auto sets

Sept. '54

947,796
136,613
14,538*
932,323
17,644
352,499
207,226
76,271
296,327

Oct. '53

680,433
202,605
1,052,493
19,797
370,178
189,230
135,009
358,076

Nov. '54
32,262,000

Total sets

(Source: RETMA)

'54
799,164
570,285
Oct.

Television sets, units
Radio sets (except auto)
.

Sept. '54

Oct. '53

986,136
763,589

621,768
385,229

RECEIVING TUBE SALES
Oct. '54
(Source: RETMA)
42,347,794
Receiv. tubes, total units
Receiv. tubes, value.... $29,228,992
1,269,674
Picture tubes, total units
Picture tubes, value.... $26,597,702

Sept. '54
40,966,063
$28,953,592
1,149,791
$23,892,469

Oct. '53
34,928,108
$25,393,879
948,593
$23,994,184

Germanium diodes, units
Silicon diodes, units

Sept. '54

Aug. '54

Sept. '53

1,433,021

1,156,114

870,555

-Quarterly Figures---,
INDUSTRIAL

Latest
Quarter

Previous

3rd '54
$8,803,740
$3,570,586

2nd '54
$8,971,335
$4,589,239

Quarter

Year
Ago

'54

Nov.

'53

26,364,000

Sept. '54
428
150
167
2,616
121
137
559
14

Oct. '53

431
147
167
2,627
126
137
558
10
2

2

5

Sept. '54

Aug. '54

Sept. '53

39,900
47,882
16,308
22,339
7,012
123,163
8,229
306
607
1,730

40,695
47,360
16,109
22,132
6,982
121,762
8,143
305
600
1,699

42,427
42,931
14,094
18,868
6,201
113,909
3,987
251
476
1,327

Aug. '54

Sept. '53

Oct. '54

(Source: FCC)
TV stations on air
TV stations CPs-not on air
TV stations -new requests
A -M stations on air
A -M stations CPs-not on air
new requests
A -M stations
F -M stations on air....

-

F -M

stations CPs-not on air
stations -new requests

315
230
424
2,497
106
187
566
20

COMMUNICATION AUTHORIZATIONS
(Source: FCC)

Aeronautical
Marine
Police, fire, etc.
Industrial
Land transportation
Amateur

.

Citizens radio
Disaster

Experimental
Common carrier

SEMICONDUCTOR SALES

Oct.

31, 674, 000

BROADCAST STATIONS

F -M

RECEIVER SALES

Month

TV SETS INSTALLED
(Source: NBC Research Dept.)

PRODUCTION

Year
Ago

Previous

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
.

Sept. '54

357,000-r
$69.03
$67.66 -r
39.9
39.8 -r

408,200
$68.38
$66.17
40.7

'54

Oct. '54

Nov. '53

454.6
408.1

360.4
400.7

253.4
252.3

365,200-p
$69.95 -p
$68.57 -p
40.2
40.1

-p
-p

40.1

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

T/R boxes

N.R.

$13,112,244
$1,476,407

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

N.R.

1st '54
$10,400,000
$3,300,000
$700,000

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

$10,500,000
$1,700,000

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

Nov.

p -provisional; r -revised

'9

N.R.-not reported

TOTALS FOR FIRST TEN MONTHS
1953 Percent Change
1954
8.9
6,204,803
5,654,791

8,040,230
5,444,227
4,602,989
308,398,701
7,746, 240

11,201,656
4,922,128
4,91 1,41 5

382,080,558
8,501,445

--28.2
-+-19.3
10.6
6.2

8.9
January, 1955
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mos.

1953 Total

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

-

ELECTRONICS

INDUSTRY REPORT
electronics-January

1955

Projection Receiver Enters Color Television Field
Plug-in Schmidt system gives
x 183/2 -in. picture Cost
may rival that of direct -view
13

for large -screen color television sets has revived interest in
projection television. The set in
the photograph is one of two
models built by Hazeltine and recently demonstrated to nearly 30
receiver manufacturers.
DEMAND

in four months with consumer production possible in 10 months.
The three 2.5-in. projectioi
tubes will be supplied initially by
North American Philips and later
by Tung -Sol Electric. The tubes
now cost $12.50 each but sell in

Europe for $5.
The Liberty mirror division of
Libby Owens Ford will manufacture the dichroic mirrors.

Electronics-The receiver chasPlug-in Optics-The complete sis will be similar to present
projection system ready to plug direct-view color chassis. Four adinto the set would be furnished to ditional tubes are required to keer
set manufacturers by the Ameri- the color tubes in registry. How
can Optical Co. Unit price in ever, Hazeltine engineers claim
quantity of 100,000 per year would that a 12AX7 and a ballast will do
be $250. This compares with an the trick. The set requires a 25 -kv
estimated $225 for a direct -view power supply with 100 microtricolor tube with its yoke.
amperes going to the blue and
Six
receiver
manufacturers green tubes and 200 to the red.
have ordered sample optical sysThe set provides a 13 x 182 -in
tems at $900 each for their engin- (240 sq in.) picture, equivalent to
eering departments. Production that of a 21 -in. direct -view tube.
optical systems would be available The cabinet is only 24 in. deep. A

ELECTRONIGRAPHS-A

Receiver employs three projection
tubes (left) and 25 -kv power supply

15 s< 20 -in. (285 sq in.) picture can
be provided, corresponding to a
24 -in. picture tube.

Performance-When

observed
receiving films and slides over a
closed circuit, the set showed

Year -End Glance at Electronics Industry Figures
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INDUSTRY REPORT-Continued

excellent registration, good color
reproduction and good monochrome reproduction. Screen directivity is largely in the vertical direction and there was no apparent difficulty in viewing the

picture in normal room illumination.
The lowered contrast inherent in
projection systems did not seem
objectionable. The twin color receivers demonstrated showed pic-

tures of equal color values. In projection television, colored filters can
be place in front of the projection
tubes to correct the spectral distribution of light from different
phosphors.

Engineers Humanize Research Computer
Navy's $2 -million machine performs arithmetic like a person
-but much faster
DEVELOPMENT

of large-scale com-

puters has been largely a quest for
speed, capacity, accuracy and reliability. The NORC, Naval Ordnance Research calculator, provides all these things and what's
more, makes life easy for its
operator.
The machine is completely decimal in all operations outside its
electronic heart. It performs
arithmetic a digit at a time much
like a human being. Continuous
write out of results during calculation enables the operator to
follow the work and modify it
when necessary. The computer can
point off decimal places as desired.

Operator can study computing processes in slow-motion detail

special-purpose computer designed

to tackle scientific problems that
would be unreasonably lengthy
even when done on the largest
general-purpose machines. It can

ELECTRONIGRAPHS

Continued

Performance-The NORC is a

add two 13 -digit numbers in 15
microseconds and multiply them
in 31 microseconds. Characters are
read in from eight high-speed mag (Continued on page 10)
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your most important
electronic control
applications

NcleuFor

Completely ruggedized tubes developed
especiall:, for the Armed Forces to operate
under conditions of severe shock and
mechanical vibration.

Sylvania premium performance
tubes offer high reliability for
applications in electronic computors
and guided missiles.

MIME

IMMII

MIN

MI

SYLVANIA GAS TUBES
To

MEET your electronic control equipment needs,
whether military or commercial, Sylvania offers a wide
selection of gas tubes engineered to meet the most rigid
specifications. These include tubes for commercial use
in applications where reliable performance is required
under difficult conditions of shock and vibration. Some
Sylvania gas tubes have been especially designed to
meet MIL -E-1 specifications.

A SYLVANIA TYPE FOR EVERY NEED

Application

Type
0A2
0A4G
OB2
OB3

0C3
OD3

1B59/R1130B

1D21/SN4
2D21

2D21W
R4330
S413

Whatever your needs, you can select any Sylvania
gas tube with confidence that it is manufactured under
the same standards of quality and dependability which recommend their use in vital
military equipment.

SA309
1237
20A5
5643
5644
5651
5823

Sylvania's complete line offers you dependable tube types for your most important control functions.

6D4
6308
6483

Send

voltage regulator
relay and grid controlled rectifier
voltage regulator
voltage regulator
voltage regulator
voltaae regulator
glow modulator diode
strobotron
relay and grid controlled rectifier
relay and grid controlled rectifier
strobotron
strobotron
strobotron
Full -wave rectifier
trigger tube
relay tube
voltage regulator
voltage reference
relay, rectifier
relay, relaxation osc. noise generator
voltage reference
trigger tube

for new bulletin for complete data
on Sylvania Gas Tubes.

SYLVANIA

r

Sylvania Electric Products Inc.
1740 Broadway, New York 19, N. Y.
Please send Technical Data on Sylvania Gas Tubes.

f
SYLVANIA ELECTRIC PRODUCTS INC.

1740 BROADWAY, NEW YOFK 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
University Tower Bldg., St. Catherine Street, Montreal, P. Q.

LIGHTING

ELECTRONICS

RADIO

-
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INDUSTRY REPORT-Continued

netic tape units at 70,000 per
second while the two output printers can type 18,000 characters per
minute. The NORC is a development of IBM's Watson Laboratory.
The machine will be installed at
the Naval Proving Ground, Dahlgren, Va., where one of its first
tasks will be computing ballistics
tables. The NORC contains 8,000
electron tubes and 25,000 diodes.

circuits to all conditions to be anticipated in service and pinpoints
trouble. Maintenance is simplified
by using only 60 circuit types
throughout the computers. Actually six circuit types account for
nearly half the circuits. In four
hours of errorless operation,
NORC can do more work than a
computer of 10 years ago did in its
entire lifetime.

Reliability-A

bank of 3 -in.
cathode-ray tubes comprising the
register shown at the left in the
photograph enables the operator
to check any number in the computer. The NORC installation includes a room devoted to dynamic
testing apparatus for servicing the
plug-in units that make up the
computer.
Dynamic testing subjects the

Early Warning Radar Goes Airborne
for Super Constellations up to now.

flying
Super Constellations
round the clock serve also as
CIC's for Air Force and Navy
GROUND-BASED

Demonstration-From Barber's
Point Naval Air Station on Oahu
a WV -2, delivered across the Pacific
only the day before, took off before
dawn in squally skies to find its flattop quarry "somewhere south of
Hawaii" in the first simulated exercises for newsmen. Capitalizing on
altitude to sweep an area vastly
greater than could any mast -high or
land -based radar, the radar scopes
soon picked up the target.
Speed and course were determined by technicians at five plotting
consoles, each viewing a different
presentation or segment of the basic
radar picture. These and other auxiliary radars also monitored' positions of accompanying jet fighter

and shipborne long-

range radar stations are being
transferred to aerial command posts
for earlier detection of an enemy's
air or ocean approach, along with
combat information centers (CIC)
for directing interception efforts.
WV -2 Super Constellations, modified to take 6 tons of radar gear and
a 26 -man operating crew, are used
for this purpose by the Navy, and
almost identical RC -121's are in
service for the Air Force. Release of.
this story coincided with a report
from Washington that the Navy recently awarded Lockheed Aircraft
Corp. the largest order ever placed

ELECTRONIGRAPHS

One of Navy's new WV -2 Super Constellations, on which belly blister is
search radar antenna, fin atop fuselage is for height -finding and nose

blister contains storm -detection radar

CIIC, showing some of
the radar stations in the 48 -ft cabin

Interior of flying

and torpedo bomber squadrons, to
(Continued on page 12)
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Here's What's New

in Vitamin

eekl

subminiature paper capacitor
mounting styles speed and simplify
circuit assembly with-

Q®

Capacitors

Flatted Necks
Solder Tab Terminals

Insulating outer sleeves

for

Now you can have Sprague's famous subminiature paper capacitors in new styles that make
vibration -proof mounting simple ... make harness wiring faster. New straddle milled flats on
standard threaded neck units let you insert the
neck in flatted openings. A simple nut and lock
washer permanently locks the capacitor to the
chassis. In addition, you can now obtain
Sprague subminiature paper capacitors with
solder tab terminals, eliminating the problem
of splicing leads to wires. Insulating outer
sleeves for 125°C mounting are also available.
Sprague's Vitamin Q capacitors are available
in ratings and mechanical designs far beyond

125°C

applications

those called for in specification MIL -C -25A.
For example, both inserted tab and extended
foil designs are available in working voltage
ratings up to 1000 vdc.
Positive hermetic closure is assured by glass to -metal solder seals, which unlike rubber
compression-type terminals, cannot be twisted
during wiring assembly.
Complete information on Sprague subminiature paper capacitors in all thirteen case styles,
is provided in Engineering Bulletin 213C, available on letterhead request to the Sprague
Electric Company, 35 Marshall Street, North
Adams, Massachusetts.

WORLD'S LARGEST CAPACITOR MANUFACTURE R

SPRAGUE
Export for the Americas: Sprague Electric International Ltd.
North Adams, Mass. CABLE: SPREXINT

ELECTRONICS

-

January, 1955
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Sprague, on request, will provide
you with complete application engineering service for optimum results
in the use of subminiature paper
capacitors.
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INDUSTRY

REPORT-Continued
electronic equipment in each airborne CIC will mean sizable business for the electronic industry. In
addition to search radar, the orders
will include height -finding radar
working from a 7 -foot-high fin shaped antenna blister atop the
fuselage, storm -warning radar,
loran and other navigation aids,
multichannel radio communication
equipment, radar scope cameras, intercoms and a small electronic shop.

whom went radioed flight orders.

More instructions went out as the
fighters closed in from various angles for optimum surprise and minimum retaliation. In a matter of
minutes after sighting by radar,
the target Kearsarge was theoreti-

cally crippled.

Significance-Though total orders have not been revealed, it is
evident that six tons of lightweight

Soundcasting Continues Profitable
Number of a -m and f -m stations continues to show a net
increase

GROWTH OF BROADCASTING

ó

á 3,000

ó
o

o

2,500

ó

STATIONS

in

a

dire predictions that a -m
broadcast networks may be on the
verge of dissolution, standard
broadcasting stations themselves
are generally healthy and growing
in number. Total of a -m and f -m
stations on the air at the last count
is 3,185-more than double the
1947 total. Broadcasting revenue
(before Federal taxes) has fluctuated both sides of $60 million (as
shown in the graph) and was down
only 8.4 percent in 1953.

º
2

ó2A00

DESPITE

70

º 1,500

s,

INCOME

60 ó

á1.000

U

0 500

50

á
o

Staying Afloat-Growth of television undoubtedly slowed f -m just

'47 '48 '49 '50 '51
YEARS

'52

'53 '54

as it cut revenues immediately
available to a -m. Many f -m outlets are merely adjuncts to the a -m
moneymaker and do not add significantly to income production. Average income per station is therefore less as stations increase.
Frequency modulation may

prove a sleeper, owing to the high
fidelity and extreme versatility of
which only this medium is capable.
Multiplexing makes possible both
a home program and a functional
program (from which advertising
revenue can be obtained) to serve
two different audiences.
For superhigh -fidelity listeners,
the pair of channels can be used
for binaural musical effects. Multiplexing other services (like police, fire or other mobile radiocommunications) has been suggested
as a means of conserving radio
spectrum and increasing revenue
from f -m.
Cutting Costs-The average a -m
plant is probably very much more
efficiently run than its prewar
counterpart. Development of new
and reliable electronic equipment
has played a major part in economical operations.
The FCC recognizes reliability
by reducing necessary technical
qualifications for most operating
personnel. It further allows unattended remote control of many f -m
and a -m transmitters (using wire
lines or radio links). Some 720
stations have remote authorization
-nearly a quarter of the total stations on the air.
Latest electronic aid is exemplified in a type of multiple magnetic
recorder that programs the non network station from prerecorded
(Continued from page 14)
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AneigYap Ma, Need i»
TAPE-WOUND CORM
RANGE OF MATERIALS
Depending upon the specific
properties required by the application, Arnold Tape -Wound Cores
are available made of DELTAMAX
4-79 MO-PERMALLOY
.

..

...

..

SUPERMALLOY
MUMETAL
... 4750 ELECTRICAL METAL...
and SILECTRON.

RANGE OF SIZES
Practically any size Tape -Wound
Core can be supplied, from a fraction of a gram to several hundred
pounds in weight. Toroidal cores
are made in twenty-seven standard
sizes with protective nylon cases.
Special sizes of toroidal cores-and
all out cores, square or rectangular
cores-are manufactured to meet
your individual requirements.
ELECTRONICS

-

January, 1955

RANGE OF TYPES
In most of the magnetic materials
named, Arnold Tape -Wound Cores
are produced in the following
standard tape thicknesses: .012' ,
.004", .002", .001", .0005", or
.00025", as required.
For complete details, write for Bulletins TC-101 A and SC-107.

*pead

Let us help with your core problems for Pulse and Power Transformers, 3 -Phase Transformers,

Magnetic Amplifiers, Current

Transformers, Wide -Band Transformers, Non -Linear Retard Coils,
Reactors, etc.
ADDRESS DEPT. E-51

W6D

PIE

ARNOLD ENGINEERING

CoIPY

SUBSIDIARY CF ALLEGHENY LUDLUM STEEL CO

General Office & Plant: Mc rengo,
DISTRICT SALES OFFICES
Los
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Color Set Makers Get Set For '55

tape during a whole evening. An
ultrasonic tone following each
musical selection shuts off program and turns on the local announcement tape.
Following the announcement,
the same kind of ultrasonic tone
cues in the program again. Personnel who have recorded announcements early in the day can
be freed for other tasks-or allowed to go off duty, without payment of overtime wages. Network
line charges are likewise eliminated.

relatively quiet as
manufacturers weigh commercial introduction dates
Field

is

WITH monochrome set sales reach-

20 -MM Transmitter

ing healthy proportions during the
Christmas rush, tv set makers were
inclined to do little worrying about
1955 and color. However, in December two companies announced
color set production plans and
there were signs that others were
preparing to jump off the color
fence.

Rides The Range

Sets-RCA

began commercial
production in December of receivers using its 21 -inch tricolor tube
and scheduled shipments to distributors for late in the month.
Sets are expected to be available in
dealer stores in January at $895.
Only limited production is planned
initially and work is continuing to
further reduce cost.
As a result of improvements in
the convergence and focusing circuits, the control knobs, previously
on the side of the cabinets, have
been placed inside the cabinet as
an adjustment for servicemen only.
Hoffman Electronics, formerly
Hoffman Radio, also introduced a
new 21 -inch color tv set in Decem-

potted transistorized radio
transmitter goes in the nose of 20 -mm
projectiles to aid U. S. Naval Ordnance
Lab study of projectile flight properPlastic

picked up on
antenna strung along the firing range.
Button battery in center powers unit
ties.

Its signals are

TELEVISION

SETS

Future-What tv set manufacturers expect for sales in 1955 was
evident in RETMA's annual informal poll of guess estimates. Results indicate industry sales expectations for 1955 of 6.9 million tv
sets and 10.7 million radio receivers. An average of the guesses set
1955 black and white sales at 6.6
million and color sales at 300,000.
The color guesses ranged from a
high of 750,000 units to a low of
50,000. Estimated radio sales were
6.9 million home sets and 3.8 million auto sets.

Parts Distributors

Keep Growing
More companies enter the field
as sales volume increases and

markets enlarge
PORTION

of total electronics indus-

try sales accounted for by electronic parts distributors has
(Continued on page 16)
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35

ber and planned limited production
for the first quarter of 1955. The
set utilizes the 21 -inch three -gun
RCA tube and will retail between
$895 and $995.

Continued
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If

You

Manufacture

SUB -MINIATURE TUBES 24 HEAD

MERCURY LP MPS

HERMETIC SEAL

B

HEAD

Diodes, Transistors,

Electronic Tubes

then KAHLE machinery
is best for you .. .
A

largest manufacturer
of sealing machines
for the electronics
and allied industries

RADIO RECEIVING TUBES
SEAL EXHAUST MACHINE

Experience with the widest
range of products to be sealed
whether all glass seals or
glass -to -metal seals- makes Kahle
your logical source for
sealing machines-stationary,
automatic or combination.
Kahle automatic combination machines
seal and exhaust in one operation
produce up to 2000 units
each hour! Regardless of your product
or production requirement,

FLUORESCENT LAMPS

8

HEAD

CR TUBES 16 HEAD

-

-

LIGHTHOUSE TUBES
HIGH FREQUENCY SEALING

CR TUBES SINGLE HEAD

SUB -MINIATURE 12 HEAD

write KAHLE.

SPECIAL EXPERIMENTAL
AND RESEARCH SERVICES
OFFERED BY KAHLE INCLUDE:
Special glass parts and accessories
Special tools for research
Special models
Small -lot manufacture of special
items for research or development
Regular industrial engineering at
regular fee or contract rates
Special tubes, lamps, etc. for research
purposes including elements and parts
Anyspecial equipment for manufacture
or research for tubes or lamps

l'ah&

BI -POST LAMPS SINGLE HEAD

FLUORESCENT LAMPS 24 HEAD

T
FACE PLATE SEALING
SING EUBE
HEAD FOR COLOR TV TUBES

POWER TUBES

B HEADCR

MOULDED NECK LAMPS

MINIATURE TUBES

12

HEAD

ENGINEERING
COMPANY
1310 SEVENTH STREET
NORTH BERGEN, N. J.

HERMETIC SEAL

ELECTRONiCS
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POWER TLBES SINGLE HEAD

VACUUM BOTTLES
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INDUSTRY REPORT-Continued

grown steadily in the past few
years and may reach a record
volume this year.
According to Market Planning
Service, a division of National
Credit Office, sales of these outlets
totaled $327.9 million in the first 9
months of 1954 compared to $313.0
million for the same period in 1953
for an increase of nearly $15 million. The total for the full year of
1953 reached $450.4 million, representing a 25 -percent increase over
1952 business.

Number-According to National
Credit, there were approximately
160 electronics parts distributors
prior to 1931 while today there are
more than 1,100 in the U. S.
Growth of individual distributors
has also been substantial. There
are now more than 250 branch

tronic parts

-

and

distributors experienced
financial difficults. In the manufacturing side of the business, 33
companies failed during the same
period with higher liabilities.

parts

equipment.

Failures Only a relatively
small number of firms have failed
in the past few years. In 1953, 8

Aluminized Tubes Dominate TV
Nine out of ten tubes for new
sets are aluminized; automatic
machinery cuts costs

per hour, for synchronization with
existing tube production lines, has
made possible this upping of aluminized output in many tube plants.

to demand for brighter
pictures, picture tube manufacturers are currently applying lightreflecting aluminum mirrors to
screens of up to 95 percent of their
output for the original -equipment
market. Automatic machinery capable of handling up to 120 tubes

Mechanization Setup-Typical of
the new machines is that made by
Stokes for RCA, costing $36,000.
On a 30-second cycle, only one man
is needed to service the 22 self-contained mobile aluminizers that
travel around an oval track in
endless procession. After unload -

RESPONDING

locations.

Business-Tube sales have represented approximately 24 percent
of sales followed by 27 percent for
electronic components. The remainder is accounted for by various end products such as test
equipment.
The industrial market has been
responsible for a substantial part
of the sales gains made by distributors. An estimated 18 percent of the national distributor
sales volume in 1954 was accounted for by industrial elec-

Loading position on automatic aluminizer in RCA Marion, Indiana plant

Aluminum slug placed in coiled filament is vaporized by heating filament,
so that molecules of aluminum are deposited on screen
(Continued on page 20)
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Balanoed- Lire

mauremntc!
TUNABLE BALUN

VHF -UHF

Admittance Meter

Used with the

and New High -Frequency Null Detector.,
makes possible accurate impedance, VSWR, gain and sensitivity measurements on balanced systems

The G -R High -Frequency Measuring System

for many types of measurements
on both balanced and unbalanced circuits.
is useful

Write for our bulletins describing
the Admittance Meter, Slotted Line,

converts grounded signal generators to signal sources
with balanced outputs
.

permits accurate measurement of attenuation as well as
impedance of balanced twin -lead, twin -line, other tv transmission lines, and on tv receiver inputs and other communication equipment. Write for the booklet "The
Measurement of Cable Characteristics"

,

Balun, High -Frequency Detector
and many other instruments of the
G -R integrated line for work
at VHF and UHF.

determines VSWR introduced into 300 -ohm twin -lead by
filters, lightning arrestors, etc.

Tuning Elements plug in here

facilitates measurement of inaccessible balanced circuits
such as tv receiving antennas which cannot be connected
directly to measuring equipment
50 -ohm

coaxial line

Type DNT

i

High Frequency
Null Detector

Unit Oscillator
Type 874 -UB Balui

Additional Sections
of air line can be
inserted here

Balanced

1602-B

Output

Admittance Meter

The Type 874 -UB Balun is a unique device for
connecting from balanced to unbalanced systems
over a wide 54 to 1000 Mc range. The balanced
to unbalanced transformation is obtained by using
a semi-artificial, half -wave line made up of two
sections of 50 -ohm coaxial line and two shunt
tuning elements.
The Balun is made tunable so that the best possible accuracy can be obtained at any frequency
over its range. This unit is precision tooled and is
of the same high caliber workmanship which has
become synonymous with the G -R trademark.

Type 1602-B Admittance Meter and Balun setup to measure admittance or impedance of converter input. One Type 1208-A Unit Oscillator supplies the vhf power,
while the local oscillator in the Type DNT Null Detector Assembly beats with the
Admittance Meter output to provide a 30 -Mc difference frequency. This signal is
detected by the new Type 1216-A Unit 1-F Amplifier, also an element of the Null
Detector Assembly.
874 -UB Balun
$75.00
For use with the Balun
12.00
874-D50 Adjustable Stub (50 cm)
874-L10 50 -ohm Coaxial Air Line
(10 cm) 5.00
874-L20 50 -ohm Coaxial Air Line
(20 cm) 5.50
1602-B Admittance Meter
and accessories 295.00
available
Type DNT Detector Assembly

...

WE SELL

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

500 kc to 50 Mc
50 to 250 Mc
65 to 500 Mc
250 to 920 Mc

DIRECT-Prices are net, FOB Cambridge

MODULATION METERS

SIGNAL GENERATORS

AMPLIFIERS

MOTOR CONTROLS

SOUND 8 VIBRATION METERS

COAXIAL ELEMENTS

NULL DETECTORS
OSCILLATORS
PARTS 8 ACCESSORIES
PO LA RISCOPES

TV 8 BROADCAST MONITORS
U -H -F MEASURING EQUIPMENT

APPARATUS

8055 13th St., Silver Spring, Md. WASHINGTON, D. C.
920 S. Michigan Avenue CHICAGO 5
1000 N. Seward Street LOS ANGELES 38

1211-A
1215-B
1208-A
1209-B

ADMITTANCE METERS

FREQUENCY MEASURING
6

...

or West Concord, Mass.

DISTORTION METERS

90 West Street NEW YORK

with appropriate local oscillators for cover age from 50 Mc to 950 Mc on fundamental
frequencies and to 5000 Mc using oscillator
harmonics
$628 to $667 depending on
frequency range
Unit Oscillators

FREQUENCY STANDARDS
IMPEDANCE BRIDGES
LIGHT METERS
MEG ON MMETE RS

PRECISION CAPACITORS
PULSE GENERATORS
R.L-C DECADES
R-L -C

STANDARDS

www.americanradiohistory.com

STROBOSCOPES

UNIT INSTRUMENTS

VARIACS®
V -T VOLTMETERS

WAVE ANALYZERS
WAVE FILTERS

$295.00
190.00

190.00
235.00

sß8 MIN/gI

vet

Sc)
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RAYTHEON FLAT PRESS SUBMINIATURE TUBES provide freedom from
catastrophic glass failures. The Flat Press is your Seal of Reliability.
Raytheon has 15 years experience in manufacturing over 10,000,000 Flat

Press Subminiature Tubes.
The Record shows:
Operation Life. Only 0.0017% glass failures per hundred hours life
only one failure per 6,000,000 tube hours in 4,200 Raytheon Flat Press Subminiature Tubes operated for 10,000 hours each during the past nine years
as part of Raytheon's quality control procedures.
Shelf Life. Less than 0.05% failures for glass envelopes and seal defects out
of 151,600 Raytheon Flat Press Subminiature Tubes subjected to six years of
shelf life. No other known tube design has equalled this performance.

-

RAYTHEON'S FLAT PRESS SEAL
offers these time -proven advantages over
conventional miniature tube metal -to glass seals.
Longer length of lead sealed to glass.
The lead material matches the coefficient of expansion of the glass throughout the entire seal length. No nickel is

18
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sealed into the glass thus eliminating
one of the major sources of button
cracks.
Flexible leads on Raytheon's Flat Press
Subminiatures permit socketing without stressing the glass seal.
This eliminates glass button fatigue
failure.

Use post card on

last page.
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FLAT
PRESS

RAYTHEON)

SUBMINIATURE TUBES with
the SEAL

OF RELIABILITY

4101111111.

Note these advantages over subminiature button types:
Longer glass to metal seal

--

Glass heated only once
no button
no glass strain
no lead burning

eel

Reentrant seal eliminates
breakage from short bends
Leads completely tinned
right to glass seal by
dipping in hot solder pot
an automatic glass strain
test
no lead corrosion

-

t',

v%

Flat press with in -line lead
arrangement
means easier
9
socketing, easier wiring, and
adaptability to printed circuits

1

'°

-

an -

Q.

Raytheon males all varieties of reliable, high
qual ty tubes yet countless users testify that none
have the reliability of Raytheon Flat Press Subminiature Tubes with the Seal of Reliability.

Receiving Tube Division

-

for applicalior inkermofon w,ite or call the Home Office
589 Fifth Avenue, Nee York 17, New York, Plaza 9-3900
RELIABLE SUBMINIATURE AND MINIATURE TUBES

ELECTRONICS

-
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Home Offi=e: 55 Chapel St., Newton 5 ,

s.

Bigelow 4-750

excellence en ele.r.

#sien

4935 West Fullerton Avenue, Chicago 39, Ilinois, NAtional 2-2770
622 South La Brea Ave., Los Angeles 36, :alifornia, WEbster 8-2851

SEMICONDUCTOR DIODES AND TRANSISTORS

Want more information?

NUCLEONIC TUBES
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RECEIVING AND PICTURE

TUES
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and -white production for new sets
will be aluminized. GE's c -r tube department says 90 to 95 percent of
its 1955 production of 21 -inch and
larger tubes will be aluminized.
Sylvania, which recently added
CRC automatic aluminizers to give
an additional 25,000 tubes a month,
says 90 percent of its total tv picture tube production is aluminized,
with concentration on 21 -inch and
24-inch sizes.

ing a flashed tube, the operator
pushes a small slug of aluminum
into the coiled vaporizing filament, then drops in a new tube.
Timing of the pumping and flashing
operations is controlled by length
of track contacts.

Figures-RCA's tube division,
supplying picture tubes for other
manufacturers as well as for its
own sets, reports that between 80
and 90 percent of its current black -

Diamond -Needle

Market

Booming

Is

RETAIL DIAMOND NEEDLE SALES
SALES FOR FIRST
8 MONTHS

N

010J
z
W

f

3 5o
a

J

Computer Men Scan Low -Price Field
125 in March to Mallory

brother of giants like
Univac and the IBM 700 series, the
medium-priced electronic computer is becoming more significant
in business and industry. A major
automobile manufacturer is considering buying nearly two dozen
machines for inventory accounting at widely separated parts
warehouses. A large oil producer
may purchase several machines.
Computers in the middle -price
range cost between $75,000 and
$150,000 and handle about 2,000
ten -digit numbers. Input is usually
manual or by punched cards inPINT-SIZED

Air Force

USE of

Underwood

I

I

1949 1950

1951

1952 1953 1954

long-playing records and

hi-fi equipment has hypoed the

needle business. Diamond phonograph -needle sales have jumped
more than tenfold in the last six
years. Since 1948, over $29.5 million dollars worth of such
needles have been sold, at approximately $20 a needle.

Other Markets-In addition to
phonograph -needle sales, about
70,000 diamond needles are sold
each year for use in disk and belt type office dictating machines. An
estimated 40,000 needles per year
are sold for original equipment
and replacements in juke boxes.
A handful of companies supplies
most of the diamond needles sold

nance Lab, Corona, Calif. and
Wright Field. The Socony computer, christened Mobilac, will
work on refinery control problems.
Marchant Calculators recently
demonstrated their entry in the
middle -price field. This machine,
called Miniac, sells for $85,000-

Corp. will deliver its first Elecom

I-I
1948

Depot, Memphis, Tenn. It rents
for $10,000 monthly and will be
used in inventory control.
Electrodata of Pasadena, Calif.
is installing a $150,000, 1,500 -tube
machine at the Socony-Vacuum Oil
refinery, Paulsboro, N. J. This is
the fifth of these Electrodata machines to be installed. Others are
at Cal Tech, Purdue, Naval Ord-

stead of magnetic tap.

Recent Jobs-The

ó

$100,000.

(Continued on page 22)
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5%VIl/ and Wl'ita4?»
ISOLATORS
MOUNT

effective
in all

directions

o,,t=y
C+

Type 1000-2000-4000-3000 Barrymounts isolate

short -duration shock and high -frequency
vibration above 45 cps.
Four sizes: Load ranges of 7 to 50 lbs., 15 to
125 lbs., 100 to 450 lbs., and 70 to 350 lbs.
Positive self -captivation security is a feature
obtained by the design and assembly
of the metal parts.
Smooth load -deflection curves through rubber-in compression construction, assure protection of
sensitive equipment in vehicular and shipboard
installations. Vertical natural frequency at
rated loads is 25 to 30 cps.
Equal stiffness in all directions permits use in
any attitude.
Write today for information on these Barrymounts.

THEBARRy CORP.
SALES
ELECTRONICS- January, 1955

REPRESENTATIVES

De you know about
these Barry services?
Basic research on

shock, vibration,
and noise control

Product testing
and analysis
Application
engineering
Development
engineering
Prototype service
Call your nearest
Barry Representative

707 PLEASANT STREET
WA'TIERTOWN 72, MASS.

IN ALL

PRINCIPAL CITIES

Want more information? Use past card on last page.
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in this country. One of these in 1953 and 3 million in 1954 were
specializes in phonograph -needle manufactured in this country. The
production and the others supply majority of the balance were imported from Switzerland.
needles for dictating machines.
All domestic needles are made
Competition-The most impor- of synthetic sapphire and are protant competitor of the diamond is duced from rods available from
the sapphire needle. One magnetic - one company in this country.
cartridge manufacturer reports Swiss needles are natural sapphire
that its sapphire -needle unit sales and most are supplied by a New
in 1954 have been 3.5 times as Jersey importer. The average cost
great as its diamond -needle sales. of a finished but unmounted sapApproximately 12 -million sap- phire is ten cents for both domesphire needles are sold each year in tic and imported needles. Retail
the U. S. Of this number, 4 million price varies from $1.50 to $2.00.

Future-Diamond needles are
sold mostly as replacements, with
only a small fraction going into
original equipment in high-priced
phonographs. In 1955, at least
two large phonograph manufacturers are planning to use diamond
needles as original equipment in
their $150 -range equipment.
It is estimated, on the basis of
replacement sales and original
equipment use, that in 1960 there
will be a potential market for 2.2 million diamond needles at a retail value of 44 -million dollars.

More Two -Way Radio Coaled
of radiotelephone com- radiolocation, low-power indusmunications with moving vehicles trial and special industrial radio
is a phenomenon often charted or service. The Commission now prodisplayed graphically. Users who poses to broaden the scope
find themselves crowded or those of eligibility in the special induswho would like to become users trial radio category. More than a
take cold comfort in being consid- hundred industry comments have
been received and acted upon.
ered mere statistics.
upon
There is continual pressure
Who Gets In-In general, use of
the Federal Communications Commission to find more space and two-way radio under Part 11 of
allow more occupancy of the radio FCC Rules is still limited to big scale operations and to areas outspectrum.
Among the most vocal of all side a standard metropolitan area
groups is one whose use is classi- of 500,000 or more. But there are
fied by FCC as industrial. It en- some exceptions. Eligibility is now
compasses services denoted power, proposed for those engaged in
petroleum, forest products, motion agricultural activities. While aspicture, relay press, industrial suring use of radio by heavy
GROWTH

Civil -Defense Helmet
Experimental helmet for civil defense has
an insulated antenna on top and a small
loudspeaker insiide. The fireman wears a
gas mask with a built-in microphone and
carries

a

nine-pounc radio

(Continued on page 24)
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Another
Burnell
exclusive!

p

ROTOROI DS» A continuously variable,

38JO

stepless toroidal inductor which can provide a 4:1 range of
maximum to minimum inductance in 180° rotation of a shaft.
Write for new brochure which gives complete technical data.

REASO1S
to check

TOROIDS
Combining the advantages of
toroidal type winding with

the molybdenum permalloy dust core
and other specially selected materials, these toroids
provide higher Q than any other structure. They also provide
greater stability of inductance vs. temperature and level
in a smaller space. Their self -shielding properties permit compact
assemblies of coils with a minimum of deleterious effects.
Supplied to an inductance accuracy of 1%. Available in
standard, miniature and sub -miniature sizes. Also in a wide
variety of finishes, including for the first time toroids molded
in a new special material.

BURNELL

first !
3 EXTRA REASONS
TO CHECK
BURNELL FIRST!

*
*
*

Proven Top Quality

Competitive Prices
Prompt Deliveries

TELEMETERING
FILTERS
Band pass filters available for every channel ranging from

400 to 70,000 cycles for band width between 15 - 40%. Low pass
filters available for operation in either unbalanced or balanced
line, and range in cut off frequency from 6 up to 10,500 cycles.
Also, miniaturized filters that do not sacrifice attenuation
characteristics, save up to 80% space.
TELETYPE: YONKERS, N. Y. 3633

Write Department C
for Catalog 102A
PACIFIC DIVISION:
ELECTRONîCS

-
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BURNELL & CO.,

Yonkers 2, New York
720 Mission Street, South Pasadena, California
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construction (bridges, sewers, rail- to main office to get his computaroads) two-way radio for plaster- tions done is out.
ers, masons and general contracFuel Deliveries-Among those
tors is ruled out.
Included in the proposal are eligible is a group whose enterthose engaged in manufacturing, prises affect the public health or
like factories, shipyards or mills. welfare. Stations authorized in
Despite protests, FCC wants to this category must be outside an
hold communications down to yard area of only 50,000 population.
areas if the plant is in a metrop- Chief beneficiaries are the operaolis. Only exception is use of radio tors of fuel oil and liquified petrooutside the yard for safety leum gas distributing trucks. They
purposes. Operators of mining, are being transferred from the
quarrying and dredging operations highway truck radio service, on
are likewise included. Ready -mix the grounds that they are not in
concrete and hot asphalt are fav- the trucking business, but merely
oved over sand and gravel deliv- use trucks as an instrument of ineries, because the former are dustry.
As FCC points out, in denying
perishable commodities.
Engineering activities (encom- eligibility to some individuals or
passing radio field intensity and groups, they can always make use
proof of performance surveys) are of Citizens Radio-that is availin, but the civil engineer who able to anyone who doesn't qualify
wishes to communicate from field elsewhere under the rules.

Synthetic Mica Output To Expand
production facilities become larger
and more efficient.
In addition to production furnaces in the new plant the firm
plans to operate an experimental
ANOTHER forward step was taken furnace simultaneously. It will be
to decrease U. S. dependence on kept in operation full time for the
India for mica when construction development of large single
began on what is believed to be the crystals and to take advantage of
world's first plant for the produc- the many different synthetic micas
tion of synthetic mica on a com- available for experiment.
mercial scale. According to Mycalex Corp. which has set up a subsidiary, Synthetic Mica Corp. for
the operation, the estimated annual
output of the new plant will be
1,000 tons of high-grade synthetic
mica, representing about 5 to 10
percent of the nation's current requirement.

Construction begins on 150,000 sq ft mica plant to increase
U. S. mica self-sufficiency

Hopes-It will be some time,
however, before synthetic mica
will be a complete replacement
for Indian mica. Synthetic mica
cannot yet be made in crystal size
large enough for all applications
and at present it costs more than
natural mica. It is believed however that crystal size will increase
as the size of the melt increases
and cost, in turn will decrease as

Much larger melts than this four ton
pig of crystalline synthetic mico will
have to be mode before crystals large
enough for all uses are produced

Industry Looks At
1955 Business
WITH another growth year under

their belts, manufacturers in the
electronics industry are taking

time to assess business prospects
for 1955. Surveys of the field indicate that most companies expect
sales to increase during the year.
One estimate by a leading manufacturer in the field forecasts an
eight -percent rise for the industry.

Companies-Survey by the McGraw-Hill department of economics
of electrical machinery companies
which include electronic manufacturers shows the optimism of firms
in the field. A total of 59 percent of
the companies surveyed expect sales
to increase in 1955, 35 percent saw
volume in 1955 remaining about
the same and only six percent expected any drop in business. For
all manufacturing 66 percent of
companies surveyed expect their
sales to pick up and only 8 percent
think that they will decline.
Radio and TV-At the Business
Forecast Seminar of the U. S.
Chamber of Commerce, James D.
Secrest of RETMA sized up the
electronics industry's prospects
for 1955 and saw the year as having all the promise of being equally
good as 1954 in production and
sales and perhaps better in profits.
He saw the 1955 set sales outlook
as cloudy because of the uncertainty of color developments but
agreed with the output guess of
a group of RETMA manufacturers
of 300,000 color sets for 1955.
He predicted that the dollar return from tv sets in 1955 will equal
and probably surpass that of 1954
because prices in '54 were at rock
bottom and any higher mix of
color receivers will boost total income at a ratio of about 4 to 1

compared with monochrome sets.
Radio receiver sales except auto
sets are not expected to change
greatly in 1955. High fidelity
phonographs and radio -phono combinations will probably continue
to increase in popularity.
He expects fewer new tv sta (Continued on page 26)
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Çentralized operations Control...
Economical with Modular Design Multi -Gate®

Plug-in Tone Transmitter

Plug-in Tore Receiver

When planning a system to operate apparatus at a
remote location from a central master station, it is
important not only that the equipment perform as
required, but also that it be easy and economical to
install and service. On the first count, Hammarlund
Muti -Gate equipment assures fast -acting, fail-safe
operation of a practically unlimited number of control functions over a single circuit. On the second
count, it's a snap to install and maintain because of
its new modular construction. And that means lower
operating and maintenance costs.
Each rugged, compact standard audio tone generator
and receiver unit, as well as each relay section, is
designed for simple plug-in. While easily removed,
it is positively secured in service.
To provide complete protection against interruption,
it is only necessary to have one spare of each of the
basic components. That's because frequencies of the
tone receivers and transmitters are determined by
completely separate packages. As a result of this
design, maintenance of these plug-in units is a simple
operation and does not disturb the control system.
Because of its modular design, a complete system of
any size is quickly assembled. Also, after installation,
it may be easily expanded at any time by the addition
of the required modular sections.

Your modern centralized control system will be low
in initial cost, provide highly reliable performance,
and be most economical in maintenance as a result of

the many fine design features in Multi -Gate
equipment.

You can get full details by writing to The Hammarlund
Manufacturing Company, Inc., 460 West 34th Street,
New York 1, N. Y. Ask for Bulletin E-1.

Typical Multi -Gate
Receiving Terminal
This unit takes

little space

and is readily accessible
when mounted in a
standard 19" rack.
Special window covers
protect all relays from dust.
Control of ventilation
maintains conservative
temperature levels
throughout the equipment.

r7 A G`AGA

nun

EQUIPMENT FOR COC-CENTRALIZED OPERATIONS CONTROL
ELECTRONICS

-

January, 1955

Want more information?

Use post card on

www.americanradiohistory.com

last page.

25

INDUSTRY REPORT-Continued

tions to open in 1955 than in 1954
with a consequent decline in the
manufacture and sale of transmitters, except for higher power
replacements. Barring unforeseen
changes, he said it was unlikely
that military electronics expenditures would decrease in 1955.

Financial Roundup
companies in the electronics
field reported net profits for the
first nine months of 1954 during
the past month. Reports indicated
that those firms connected closely
with the radio-tv set side of the
industry fared less well than other
firms in the field for the first three
quarters of this year, compared to
the same period in 1953.
Following are the net profit reports of 12 companies for the fiscal
periods indicated:
MORE

Net Profit

Company

Admiral 9m
Am. Cable & Radio 9m
Am. Electronics 9m
Am. Phenolic 9m
Beckman Instruments 3m
CBS 9m
Du Mont 40w

Electronic Corp. Am. 9m
Philco 9m
Servomechanisms 9m
Sperry 9m
Weston Inst. 9m

1954
$4,382,175
1,286,494
190,186
414,361
290,786
7,299,130
612,000
181,700
2,275,000
400,603
18,869,220
802,993

1953
$6,564,848
889,915
109,869
717,039
223,422
6,411,343
935,000
114,161
15,418,000
305,089
11,793,259
825,395

Securities-Cavitron filed with
SEC covering 10,000 shares of $1.50
cumulative sinking fund preferred
stock (par $25) and 20,000 shares
of common (par 10 cents) to be
offered in units of one share of
preferred and two shares of common at $27 per unit. Net proceeds
will be used to retire bank loans,
to purchase machinery and equipment and for working capital.
Servomechanisms registered with
SEC covering $2 million in 5 -percent convertible debentures due
Dec. 1, 1966. Net proceeds will be
used to finance growth and expansion of the business.
PaneIlit offered 105,000 shares of
$1 par value common stock at $1.50
per share. Net proceeds from the
sale of 60,000 shares will initially
be added to general funds and may
be later used to expand activities in
California and finance the new
Canadian operations. The balance
will be added to working capital for
general corporate purposes.

MEETINGS
JAN. 8: New York IRE Symposium on Design Principles

of Transistor Circuits, Engineering Societies Bldg., New
York, N. Y.
JAN. 12-15: World Symposium
On Applied Solar Energy,
Westward Ho Hotel, Phoenix,
Ariz.
JAN. 17-19: Fourth Biennial
Conference On High Frequency Measurements, IRE,
AIEE, URSI, NBS; Hotel

Statler, Washington, D. C.
Hight Frequency
Measurement
Conference,
sponsored by IRE, AIEE,
NBS; Hotel Statler, Washington, D. C.

JAN. 17-19:

20-21: RETMA Symposium On Printed Circuits,
University of Pennsylvania
Auditorium, Philadelphia, Pa.
JAN. 23: First Annual Industrial Amateur Electronics
Show, Park Sheraton Hotel,
New York, N. Y.
JAN. 31-Fm. 4: AIEE Winter
General Meeting, Hotels Statler & Governor Clinton, New
York, N. Y.
FEB. 10-12: Seventh Annual
Conference and Electronics
Show, Southwestern region
of IRE, Baker Hotel, Dallas,
Texas.
FEB. 11-13: Los Angeles Audio
Fair, Hotel Alexandria, Los
Angeles.
FEB.
14-16:
Conference On
High -Speed Computers ;
Louisiana State University,
Baton Rouge, La.
Fm. 17-18: National Conference On Transistor Circuits
sponsored by IRE, AIEE, U.
of Penn.; Irvine Auditorium,
University of Pennsylvania
and Penn Sherwood Hotel,
Phila., Pa.
JAN.

Industry Shorts
Grants to researchers up to $300
a month, extending for 36 months,
are not taxable as income under
the new tax law.

Industrial

tv is now being used
to spot empty spaces in car parking lots and as a classroom aid in

teaching dental surgery.
World Plastics Fair estimates
that 50 percent of materials purchased in the electronics industry
are plastics.
Citizens Radio rules amended to
spell out requirements effective in
other services regarding citizenship, lighting antennas and emer-

20-22: Institute of Surplus Dealers' Fourth Annual Trade Show and Convention, 212th AAA Armory,
New York, N. Y.
MARCH
1-3: Joint Western
Computer Conference and Exhibit sponsored by IRE,
AIEE, ACM; Statler Hotel,
Los Angeles, Calif.
MARCH 21-24: 1955 IRE National Convention, Walderf
Astoria Hotel & Kingsbridge
Armory, New York, N. Y.
APRIL 15-16: Ninth Annual
Spring Technical Conference,
Cincinnati IRE; Engineering
Society Bldg., Cincinnati,
FEB.

Ohio.

Eighth Annual
Conference for Protective Re-

APRIL 25-27:

lay Engineers, A & M College
of Texas, College Station,
Texas.
MAY 2-5: Third Annual Semiconductor Symposium of the
Electrochemical Society,
Cincinnati, Ohio.
MAY 4-6: Fourth International
Aviation Trade Show, 69th
Regiment Armory, New York,
N. Y.
6: American Association
of Spectrographers Sixth Annual Conference, Chicago, Ill.

MAY

MAY 16-19: Electronic Parts
Distributors Show, Conrad
Hilton Hotel, Chicago.
MAY 18-20: Annual National
Telemetering Conference and
Exhibit sponsored by IRE,
AIEE, IAS, ISA; Hotel Morrison, Chicago, Ill.
MAY 19-21: Global Communications Conference, sponsored
by AFCA; Hotel Commodore,
New York, N. Y.

6-17: Production Engineering Show, Navy Pier,

SEPT.

Chicago, Ill.

gency communications, show how

this service has matured.
Electronic camera made by a
British firm for the U. S. Army is
said to produce exposures in one
ten -millionth of a second.

First International Automation
Exposition, attended by some
10,000 people, featured displays by
70 manufacturers of equipment
ranging from amplifiers to x-ray.
Hum -free light bulbs for use in
tv studios have been developed by
GE's lamp division.

Million-watt uhf tv station,
WBRE-TV, uses RCA pylon antenna with a gain of nearly 50.
January,
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AIRPAX

C747 MIDGET
400 CYCLE CHOPPER

PROVEN PERFORMANCE
in large volume production

is your best guarantee

of quality!

AIRPAX has built

nearly '/a million choppers
AIRPAX maintains an

engineering staff constantly

striving to improve choppers
AIRPAX has ample capacity

:763 MAX

for large volume production
of choppers
And AIRPAX choppers have

proven performance

life and reliability

áÍRPM
DESIGNERS

PRODUCTS
COMPANY

ENGINEERS

Weighs less than
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HIGH ATTENUATION

CONTINUOUS DUTY

HERMETICALLY SEALED

SCREEN ROOM FILTERS
FILTRON TYPE FSR-502
500 VAC/DC
100 AMPS
Frequency Range 1000 to 15,000 MC

FILTRON TYPE FSR-104
600 VDC/250 VAC
100 AMPS

0-400 CYCLES

1

c

OVER 100 DB THROUGH ENTIRE FREQUENCY

z

1

1111

I

I

I

I

I

I

ATTENUATION CHARACTERISTICS
FILTRON SCREEN ROOM FILTER FSR-1 04

RANGE

o
a loo
z
W

1111-

,t 90

-

implur

MEASURED IN A 50a. SYSTEM
PER

80
100 KC

JUST OFF THE

FREQUENCY

1000 MC

Screen room manufacturers specify and install FILTRON Screen Room Filters as
standard equipment.

PRESS-Write for your copy

RADIO INTERFERENCE FILTER CATALOG

FILTRON Screen Room Filters are used in the majority of industrial, government
and military screen rooms, to meet the requirements of specification MIL -S-4957,
and wherever critical RF measurements are required.

This 20 page catalog contains valuable data on
FILTRON RADIO INTERFERENCE FILTERS for
SCREEN ROOMS, INDUCTION HEATING EQUIPMENT, DIATHERMY SETS, X-RAY UNITS and

FILTRON has over 40 types of Screen Room Filters available, ranging from 1 Amp
to 1000 Amps, 28 VDC to 500 Volt AC/DC, 0 to 1000 cycles. Complete technical

other electrical interference -producing equipment. Included are illustrated installation recommendations, essential information on
applications, attenuation
characteristics and mechanical dimensions ..
Your copy gladly sent free

information available.
RF Interference Filters are also specified in the latest types of Radar,
Radio Transmitters, Receivers, Motor Generator Sets, Inverters, Aircraft, Electronic
Systems, and numerous other "restricted" equipments.

FILTRON

.

upon request.

When you have an
dependable name in

RF
RF

Interference Filter problem, consult FILTRON-the most
Interference Filters.

Marshall Co., Pasadena, Cal.
Holliday -Hathaway,
Roy J. Magnuson, Chicago, III.
Sales Offices at
Massey Associates, Inc., Narbeth, Pa.,
Washingon, D. C.
G. S.

SALES

REPRESENTATIVES

An inquiry on your company letterhead

means

MIL -STD-220

Cambridge, Mass., Canaan, Conn.
New York, N. Y., Great Neck, N. Y.
Rochester, N. Y., Binghamton, N. Y.
Wood -Ridge, N. J.

will receive prompt attention.

FILTERED

CO., INC. FLUSHING, LONG ISLAND, NEW YORK
LARGEST EXCLUSIVE MANUFACTURERS OF RF INTERFERENCE FILTERS
by

28
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the world's no. 1 producer
of semi -conductors

presents

GOLD BONDED DIODES

of

"GOLD STANDARD" PERFORMANCE
Look at the "specs"! Look at the actual,
unretouched oscillograms. These pre -tested
Raytheon Gold Bonded Diodes have the
characteristics and the uniformly dependable
performance to make them your No. 1 choice. Many
other Raytheon Gold Bonded point contact
and silicon diodes are available. Write for data.
*These

-80V

-200 µf

+4V

0

,'OSCILLOGRAM of typic.I 1N312 (CK748)
Diode Characteristics at 25°C, 55°C, 75°C

are unretouched

phctographs taken in the
Raytheon Semiconductor
Diode Laboratory.

0
.5 mA (80K)

0.5 mA (80K'

.0 mA (40K)

5éÿ0
40
µ
OSCILLOGRA M of Diode Current in "On -

0.8 µsecs.

0

of Reverse Transient ReShowing recovery to 80K ohms
in less than 0.3 ,.secs.

mA (40K)

Off" Application (5 mA forward switched
to -40V) showing reve-se transient response in modified IBM circuit

sp

FORWARD

Representative Gold
Bonded Types

25°C
ma. at +1 volt

with 50% higher conduction than its
nearest competitive type

300

REVERSE

25°C
µa at volts

55°C
no at volts

1N308

(CK741)

1N310
(CK745)
for high voltage, high resistance

500 at

1500 at

-8

20 at
100 at

-20

-100

150 at
300 at

-100

100

100 at

-20

350 at

-20

30

50 at

-50

200 at

-50

10 at

-20

50 at
200 at

-100

15

1N309
(CK747)
with unbeatable transient

-8

-20

characteristics

1N312
(CK748)
100% tested for forward and reverse transient response

1N313
(CK749)
20
high voltage, extra high resistance
ALL with 150 milliwatt dissipation rating
ALL with -50°C to
90°C ambient temperature rating
RAYTHEON

50 at

-100

-

-20

-

exceanosce
Parted
Receiving Tube Division
Home Office: 55 Chapel St., Newton 58, Mass. Bigelow 4-7500
For application informotior write or cell the Home Office or: 4935 West Fullerton
Avenue, Chicago 39, Illinats, NAtional 2-2770
58
New York 17
Laza 9-3900
622 South La Brea Ave., Los Angeles 36, California, WEbster 8-2851
DOCTOR

ELECTRON ICS

-
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MICROWAVE TUBES

RECEIYINC AND PICTURE

TUBES

lq

THE WORLD'S HIGHEST COMMUNITY

ReEected sunlight makes the primary cable look like a white line running
demon the slcçes of Mt. idcNamee. Except for a section of conduit that is
buried beneath the road, at center, the entire 4300 ft. of :able between somtmi_ and mine ties exposez on fie ground.

Stringing RG-11U cable on existing telephone
poles. HG -11U was used as secondary lead,
and as drop cable to individual outlets.

30
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TV SYSTEM IS ROUGH ON CABLE

COAXIALS MUST WITHSTAND RUGGED TERRAIN, SNOW, HIGH
WINDS, AND LIGHTNING IN THE 13,783 FT. INSTALLATION AT
CLIMAX, COLORADO
This unique TV distribution system,
provided for its employees by the Climax Molybdenum Co., makes use of
two transmission cable types. Both are
insulated with BAKELITE Polyethylene

and jacketed with BAKELITE Vinyl
Plastic providing service that under-

-

scores the outstanding electrical and
mechanical properties of these wire
covering materials.
From the antenna site at the peak of
nearby Mt. McNamee, the primary lead
-Federal K-14 cable-descends 11,000
linear ft. to the community. During its
course, this cable lies on the ground,
exposed to the elements
is buried
in conduit . . . and for 4900 ft. runs
through the underground workings of
the mine in conduit and on messenger.
From the edge of town, 80,000 ft. of

...

pole -strung Federal RG -11U cable,

serving as secondary lead arid drop
cable, continues the transmission to
some 500 TV receivers. Throughout
these long cable runs, the superior mechanical characteristics, the constant
impedance, low line loss, and low
power factor of BAKELITE Vinyl Plastics
and BAKELITE Polyethylene prove big
factors in maintaining the TV signal at
essentially the same quality as received

at the antennas. The first amplifier

necessary in the primary cable is 2400
ft. from the front end equipment on the
mountain peak.
Wire and cable jacketing made of
BAKELITE Vinyl Plastics is wax -smooth
-for easier pulling and stripping. Compounds can be formulated to stay pliable in very low temperatures ... resist
deformation in extreme heat. Lasting

colors provide permanent coding.
BAKELITE Polyethylene is light, permits

Taking :mtrnna field strength read
13,783 ft. Mt. McNamee.

smaller diameters-for easier handling,
savings in space and weight. Cores of
this material stay tough and flexible ...
hold their excellent electrical properties
through a wide temperature range.
For all the facts on BAKELITE Vinyl
Plastics and BAKELITE Polyethylene for
wire coverings, and names of your nearest suppliers, write Dept. AC-79.

atop

Data courtesy of: Climax Molybdenum Co.,

Climax, Colorado; Federal Telephone and Radio
Company, Clifton, N. J., a division of IT&T.

AKELITE
TFAIDE,MAHK

Installation crew 'catching the first TV reception on test equipment in the simplifier shack.
In normal operation, the insulated 6' x 6' metal
building houses the front end amplifier equipment for the community antenna system.
ELECTRONICS

-January,

7955

Two antenna groups receive channels 2, 4, 7,
and 9 from Denver stations, about 60 air miles
away. The first antennas suffered considerable
damage from icing and high winds, and had to
be replaced with sturdier structures. The coaxial cables however, insulated with BAKELITE

Polyethylene and jacketed with BAKELITE
Vinyl Plastic, measured up to expectations
from the very first. Note the loose, broken
rock, typical of the terrain along the course of
the primary cable.
Want mcre information? Use post card

on

last page.
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PLASTICS
TRADE W
BAKELITE COMPANY
MARK

A

Division of

Union Carbide ançf

arbon Corporation
I

30 East 42nd Street, New York 17, N. Y.
31

Specialists

in

Precision

Molding of Intricate

COIL
LOW COST

FORMS

FAST

PRECISION

MOLDING
of

NYLON"
KELF*
FIBERGLAS`

and other

and other plastic

ELECTRONIC

materials

COMPONENTS
comprising delicate
MOLDED -IN METAL INSERTS
The use of "universal molds" of exclusive HYDRO design
assures low-cost tooling and quick delivery of all types of
coil forms. Precision tooling insures a flash -free product
held to close tolerances. This service is particularly attractive
for short runs where high mold costs can raise unit prices of
component parts substantially. Similar savings are possible on
many other electronic components. May we quote on your
requirements?

HYDRO MOLDING

CO.

Engineering and Manufacturing in Plastics
PLATTSBURGH, NEW YORK

inserts

.

.

6-7-8-9

...

-1-2-3

Nylon bobbin with molded -in
Fiberglass bobbins with molded -in inserts . . .
Nylon bobbins . . . 10-Multiple flange Nylon bobbins
11-Kel-F slider with molded -in insert.

KEY TO ILLUSTRATIONS
.

4-5

*Trademarks of DuPont, M. W. Kellogg and Owens-Corning

32
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THE.

ONLY COMPLETE LINE FOR ALL COLOR TV APPLICATIONS

1. SIZES-"dime size" to

2

1/2

2. WATTAGES -2/10 watt to

4

"

diameter.

5. TERMINAL STYLES-for conventional soldering, printed
circuits and wire wrap.

watt.

3. TYPES-carbon and wirewound with and without attached

6. COMBINATIONS-an endless variety of tandems, both
single and dual shaft.

switch.
4. MOUNTINGS-conventional bushing, twist ear and snap
in bracket for printed circuits.

-

A

CTS control can

be tailored to your specific require-

ment.

URTHER DETAILS ON OTHER SIDE
www.americanradiohistory.com

Miniature 3/4" "dime size"
composition control. Con-

High voltage control for focus

serves panel space at price

applications. Rated up to

comparable to larger size
bushing mounted controls.

5,000 volts DC across end terminals and 2 1.2 watts depending on total resistance.
Will operate up to 15,000 volts
DC above grDund when
mounted on insulated panel.
CTS type 85.

CTS type 70.

1; 8" diameter composition
control for applications where
ratings up to 314 watt required.
1

1

CTS type 35.

Concentric shaft tandem control with conventional bushing mounting. Designed for
front panel dual knob applications, such as contrast and
volume. Available in various
corrbinations of composition
or wirewound front and rear
sec-ions with or without on off switch attached to rear
sec -ion. CTS type GC -C252-

composition
control. Simply twist two
ears for rigid mounting.
Eliminates bushing and
Ear mounted

with wirewound front
section, composition rear

45

mounting hardware.

Available with shafts for
knob operation or for preset applications with
insulated or metal shaft.
CTS type P45 with metal
shaft illustrated.

section and on -off switch illustrated.

woun

avI

two watt wireable with or with-

out center tap. CTS type
u

ated.

Higher Wattage Carbon

Controls With Exceptional
Stability Available
ONE WATT: Entire 45

Four watt wirewound control
available with or without center tap. CTS type 27 with tap

series 15/16" diameter line
available with 90 series special one watt military resistance elements.
TWO WATT: Entire 35
series 1 1/8" diameter line
available with 95 series special two watt military resistance elements.

illustrated.
Ear mounted tandem for

preset applications.
Combines panel space

saving features of a concentric tandem with the
economy of an ear
mounted unit. Available
in various combinations
of composition or wire wound front and rear
sections. CTS type P -C245 with composition front
and rear sections illus-

THE ONLY COMPLETE LINE FOR

ALL COLOR TV APPLICATIONS

trated.

CTS also makes a complete line of controls for military, black and
white TV, radio and other commercial applications. Consultation
without obligation available for all your control applications. Write
for complete catalog TODAY.
EAST COAST OFFICE
Henry E. Sanders
130

CHICAGO TELEPHONE SUPPLY

Weythevuttieet
ELKHART

«

INDIANA

J,iecra4:s4 rn d)iec%srkir eyl/a.s.s

North Broadway

Camden 2, New Jersey
Phone: Woodlawn 6-1668
TWX No. Camden NJ 380

WEST COAST OFFICE
Robert A. Stackhouse
928 S. Robertson Blvd.
Los Angeles 35, California
Phone; Crestview 4-5931
TWX No. BEV H 7666

eYxQa/zrcf/cre

SOUTHWESTERN U.S.A.
John A. Green Company
6815 Oriole Drive
P.O. Box 7224

Dallas 9, Texas
Phone: Dixon 9918

CANADIAN DIVISION
Meredith & Co., Ltd.
Streetsville, Ontario

C. C.

Phone: 310

toi Yzccrre-dle e*,e.liJkiä

www.americanradiohistory.com

SOUTH AMERICA
Jose Luis Pontet
Buenos Aires, Argentina
Montevideo, Uruguay
Rio de Janeiro, Brazil
Sao Paulo, Brazil

OTHER EXPORT
Sylvan Ginsbury
8 West 40th Street
New York 18, New York
Phone: Pennsylvania 6-8239

az{rrled /896

CONSISTENT PIONEERING in the development of fuses that meet the most exacting
standards has helped BUSS keep apace with
the Electronic Industries expanding need for
fuses.

The complete BUSS line of fuses includes:
dual -element (slow blowing), renewable
and one-time types . . . in sizes from 1/500
ampere up
plus a companion line of fuse
clips, blocks and holders.

-

...

It's convenient to get all your fuses from
one source. Purchasing, stock handling and
records are simplified.
And to make sure that the BUSS reputation
for quality is maintained, every BUSS fuse
normally used by the Electronic Industries is
tested in a sensitive electronic device that
rejects any fuse not correctly calibrated,
properly constructed and right in all physical
dimensions.

... one

- -

If you are designing a new device or have
special problem in electrical protection
BUSS may be able to save you considerable
engineering time. To help you determine the
right fuse or fuse mounting for the job, BUSS
places at your service the world's largest fuse
research laboratory and its staff of experienced
engineers.
a

source

to meet all your
Fuse Needs!

MAKERS OF A COMPLETE LINE OF FUSES FOR HOME,
FARM, COMMERCIAL, ELECTRONIC AND INDUSTRIAL USE

For More Information Mai/ this Coupon

-

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.

Title

Name
TRUSTWORTHY NAMES IN
ELECTRICAL PROTECTION

BUSS

Company

Address

III

-
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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
which makes possible these improved features:

Send for informative catalog

c Low cost
-)c Extremely low static and dynamic friction
-bc

c

High dielectric strength between adjacent circuits
Multiple circuits in unusually compact assemblies

-pc

Matched color coded leads

TYPICAL APPLICATIONS
RESOLVERS
COMPUTERS

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

TORQUERS

TELEMETERS

POTENTIOMETERS

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
34

S. E.

9TH AVENUE, PORTLAND 2, OREGON
Want more information?

Use post card on

last page.
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Sensitive Relays
Choppers

DIVISION
January,

1955-

ELECTRON ICS

latest result of

research

RADIO RECEPTOR

J

Now... HIGH TEMPERATURE

RECTIFIERS

LARGER

in the

CELL SIZES up to 5"x 6"
(to operate without

derating at 125° C.) and...

--

A

RADIO RECEPTOR high temperature rectifiers when first

introduced less than three years ago were expensive and
limited to 3" x 3". Now intensive research has brought the
cost down and the cell sizes UP. That means the field is
wide open for their use in many applications once considered
prohibitive because of size and price.
At 125° C. these rectifiers have a minimum life of 500
hours without derating and at normal temperatures their
span is almost indefinite...They can be hermetically sealed
without derating, too.

That's why RRco. high temperature rectifiers are selected
more and more for military and special industrial requirements by such blue-chip companies as Aeronautical Division
of Minneapolis -Honeywell, Motorola Inc., Hamilton Standard Division of United Aircraft and many others.
If you have one of those "tricky" applications where high
temperature rectifiers are needed, take advantage of RADIO
RECEPTOR'S continuing research and development in this
field. Write now for full details about these as well as embedded rectifiers to section E-5.

We also manufacture transistors
and silicon and germanium diodes

Also
available in
cartridge type

AMBIENT TEMPERATURE

125°
100°
85°

POTENTIAL LIFE WITHOUT BERATING

500-1000 hours
1500-2500 hours
2500-4000 hour

C
C

C

CELLMAX.
CONTINUOUS DC AMPERES

CELL
TYPE

X
Y
J

M

SINGLE PHASE

(Inches)

3/a

(Diam.)

% x 3'
1316

x

71/,6

1

x

1

REVERSE
RMS VOLTS
PER CELL

Half Wave

Bridge or
Center Tap

.005
.025

.010
.050

.065
.075

.130
.150

24

24

24
24

P

1316 x 13/16

.150

.30

24

Q

1%xl%

.30

.60

24

S

2 x 2

.50

U

3x3

W
T
H

1.0

24

1.2

2.4

24

4x 4

2.25

4.5

4%x6
5x6

3.35
4.0

6.7

24
24
24

8.0

Semi-Conductor Division

RADIO RECEPTOR COMPANY,

INC.

In Radio and Electronics Since 1922
SALES OFFICES: 251 WEST 19TH STREET, NEW YORK 11, N. Y., WATKINS 4-3633, FACTORIES IN BROOKLYN,

ELECTRONICS-January, 1955

Want more information?

Use post card on

www.americanradiohistory.com

last page.

N. Y.

35

Figure 1. Unique modulating fidelity of -hp490A is shown in double -exposed oscillogram of
0.1 µsec pulses. First pulse (applied by -hp- 212A
Pulse Generator) is modulating pulse having rise
time of 0.02 µsec; delay through tube approximately 50 millimicroseconds. Second pulse is rf
output; note absence of deterioration.

Broad band

amplification
-hp- 490A and 491A Traveling -Wave

Tube Amplifiers are precision broad
band linear instruments making readily
available a group of measurements hitherto almost unobtainable.
These distinctly different new amplifiers provide a convenient, straightforward method of amplification, modulation or power increase to 1 watt. They
are ideal rf amplifiers for receiver and
detector applications, and greatly simplify measurement of antenna patterns
and wide range attenuators. They are
also exceptionally useful as general purpose, low level, low noise laboratory amplifiers. Connected to a signal generator
of 1 milliwatt output, -hp- 490A amplifier will provide a full watt of output for
high level measurements.
COMPLETELY NEW DESIGN

Since 1946, when traveling -wave tube
amplifiers were first described, the radio
industry has been unable to benefit from

them because of the difficulty in coupling signals in and out of the tube. -hphas developed a simple new broad band

band signal generator such as -hp 616A, provides a versatile 1 watt source
for high power testing throughout the

coupling method employing helices.

2

Figure 3.) There is no mechanical
connection to the inner helix, yet full
energy transfer is effected. The difficulties found in previous experimental amplifiers using multi -element networks,
tapers and direct vacuum leads have
been overcome. Thus, for the first time,
a practical broad band high gain traveling -wave tube amplifier has been produced.
( See

TWO AMPLIFIERS OFFERED

-bp- 490A

is designed for high gain,
low level applications. It provides at
least 35 db gain, noise level is less than
25 db, and pulse modulation characteristics are remarkably good. ( See Fig. 1. )
-hp- 491A has 1 watt output full range.
Minimum gain is 30 db. Thus, the
equipment, together with a 1 mw "S"

COMPLETE
COVERAGE
36

to 4 kmc range.
Both instruments include simple controls for varying traveling -wave tube
anode and helix voltages for best performance. Further, a panel meter and
selector permit ready measurement of
cathode, anode, helix, and collector currents for performance evaluation or continuous monitoring. No adjustments are
necessary during operation.

Figure 2. -hp- capsulated Traveling -Wave Tube.
Note input and ouput coaxial lines with Type N
plugs for connection to front panel of amplifier.

HEWLETT-PACKARD
Want more information?

Use post card on

last page.
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hl 490/491A
Traveling -Wave Tube Amplifiers
New

Radically new coupled -helix design
Full "S" band coverage -2 to 4 kmc

watt output; 30 and 35 db gain
de

Millimicrosecond pulse modulation
Compact, portable, easy to use

high gain low noi

or "S" band
REPLACEMENT TUBES

To eliminate critical adjustments and
assure that tubes and coupled helix corn-

Fig. 3. Construction of -h
rave rng-Wove Amplifier. Tube develop
and manufactured byHu. Bins Laboratori

ponents are properly matched, -hp- replacement tubes are capsulated in a unit
wherein the tube and coupling helices

are integral. When delivered, the
replacement tube is thoroughly tested,
ready to plug in and use.

SPECIFICATIONS
-hp- 490A
Frequency Range: 2 kmc to 4 kmc.
Gain: 35 db minimum.
Output Power: 25 milliwatts minimum.
Noise Figure: Less than 25 db.
Pulse Rise & Decay Time: Order of a few

millimicroseconds.

Pulse Delay: Approximately 50 millimi-

croseconds.

Modulating Voltage: Requires approx.
50 volts peak negative to reduce output
to 0.1% of initial value. Input impedance: 50 ohms.
Hum, Spurious Modulation: At least 30
db below signal level.
Meter Monitors: Cathode Current, Anode
Current, Helix Current, Collector Current.
Connectors, RF: Input and Output, Type
N; Modulation Input, BNC.
Size: Approximately 7" wide x 103,4"
high x 18" deep.

Weight: Approximately 70 pounds net,
90 pounds packed.
Power Supply: 115 volts ±10%, 50-60
cps, approximately 125 watts.
Replacement Tube Price: Including Capsulation, $650.00 less $125.00 credit
for return of defective tube and capsule.
Specify -hp- 490A-73A.
Price: Traveling -Wave Tube Amplifier,
complete including capsulated tube.
$1,100.00 F.O B. factory.

-hp- 491A
Frequency Range: 2 kmc to 4 kmc.
Gain: 30 db minimum.
Output Power: 1 watt minimum.
Noise Figure: Less than 30 db.
Pulse Rise & Decay Time: Modulation

not provided.
Pulse Delay: Modulation not provided.

Modulating Voltage: Modulation not
provided.
Hum, Spurious Modulation: At least 30
db below signal level.

INSTRUMENTS
ELECTRON ICS

-

January, 1955

Want mare information?
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HEWLETT-PACKARD CO.
Palo Alto, Calif., U.S.A.
2997A Page Mill Road
FIELD ENGINEERS IN ALL PRINCIPAL AREAS

COMPLETE
COVERAGE

I

Use post card on

Meter Monitors: Cathode Current, Anode
Current, Helix Current, Collector Current.
Connectors, RF: Input and Output, Type
N; Modulation Input, not provided.
Size: Approximately 7" wide x 103,4"
high x 18" deep.
Weight: Approximately 75 pounds net,
95 pounds packed.
Power Supply: 115 volts ±10%, 50-60
cps, approximately 250 watts.
Replacement Tube Price: Including Capsulation, $650.00, less $125.00 credit
for return of defective tube and capsule.
Price: Traveling -Wave Tube Amplifier,
complete including capsulated tube.
$1,100.00 F.O.B. factory.

last page.
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COMMON CHARACTERISTICS OF ALL
TYPE 20286 MOTOR GENERATOR UNITS
10T.96P. 20° P.A.
Pinion Data..
O.D. of Case
Overall Length
Weight
Frequency
No. of Poles (Motor)

1.000 inch
37/64 inches
5 ounces
400 cycles

2

6

6500 rpm
1.1 gram-cm2

(Min.)
Rotor Inertia

No Load Speed

e

.t
ELECTRICAL CHARACTERISTICS
OF TYPICAL TYPE 2028B MOTOR GENERATORS
GENERATOR

MOTOR

TYPE NO.

OUTPUT

2028B

-

EXCITATION

INPUT
PER

FIXED

CONTROL

PHASE

STALL
TORQUE

PER

Theoretical EXCIAcceleration TATION
AT STALL

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

Ox -n

rad/sect

volts

watts

volts

watts

OUTSTANDING FEATURES OF
TYPE 202813 MOTOR GENERATOR
New methods of manufacture

of efficiency
in small servo motors
a new peak

result

in high efficiency

High torque to inertia

ratio to give

Input per phase only 1.8 watts

fast response

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

Available for 115 volt -115 volt two
phase or single ended tube operation

High

impedance winding for direct

plate to plate operation available

High generator output voltage with

excellent signal to noise ratio

Zero degree phase

shift in generator

All metal parts corrosion resistant

be supplied.
Extremely wide operating temperature
range

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

2103
2101
2131

k o Is ni a n
80-22 45th AVE., ELMHURST, NEW YORK

38

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

SUBSIDIARY OF

Want more information?

Use post card en

Sizzkiciaid
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General Ceramics
offering

g

complete services...

ENGINEERING -DESIGNING -PRODUCTION

basic components...

on these

ELECTRICAL INSULATORS
FERRAMIC® CORES
SOLDERSEAL TERMINALS

CERAMICS CORPORATION

1.

ELECTRICAL INSULATORS

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 grew hardness. Low
thermal expansion. Wet or dry process.
ALUMINA-Characterized by great
hardness and chip resistance. Will withstand very high temperatures.
ZIRCON Has low loss properties that
vary inversely with frequency. An excel-

t,<

-

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,

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
Telephone VAlley 6.5100

GENERAL OFFICES and PLANT: KEASBEY;, NEW JERSEY
ELECTRONICS

-

January, 1955

Want more information? Use post card on last page.
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-cores
V.cotes

res,

p4

Yoke

ectlon
cor

uorter_eS

Toroid, cylindrical,
and ring cores

for

permeability with greater flux density at maximum
operating temperatures. Their higher magnetic efficiency permits reduction in size of these ferrites and
the use of less copper. A lower over-all cost is often
the result. In some color television circuits, the use of
Allen-Bradley WO -2 ferrites has eliminated two
tubes and related parts.
Allen-Bradley has grown rapidly as a dependable
producer of Quality ferrite parts. It will pay you to
investigate the performance of Allen-Bradley ferrites
in your electronic circuits.

A greatly broadened line of Allen-Bradley Quality
ferrite parts is now available to electronic and television set manufacturers. Some standard pieces are
shown above.
Three performance standards-WO-1, WO -2, and
WO -3 have been established for the elec°rical and
magnetic characteristics of Allen-Bradley ferrite
component parts:
WO -1 and WO -3 are somewhat more efficient but
still interchangeable with other makes of ferrite parts.
WO -2 parts have much lower losses and higher

In

Allen-Bradley Co.
110 W. Greenfield Ave., Milwaukee 4, Wis.

QUALITY COMPONENTS

OTHER

of HIGH

EFFICIENCY
COLOR TV CIRCUITS

FERRITE COMPONENTS

FOR

Canada-

Allen-Bradley Canada Ltd., Galt, Ont.

RADIO, TV

&

ELECTRONIC

APPLICATIONS

BRADLEYOMETERS can be supplied as single units or in dual

BRADLEYUNITS are available in <_tardcrd RETMA values
in 1/2 and 2 watt sizes from 10 of -es to 22 megohms;
watt size from 2.7 ohms to 22 megohrrs. Allenin the
Bradley resistors do not use "vas impregnation" to
pass salt -water immersion tests

f

1

RADIO,
40

and triple construction. Built-in
line switch can be provided.
Corrosion -resistant metal used
throughout. No riveted, welded,
or soldered connections.

ALLEN -BRADLEY
TELEVISION COMPONENTS

ELECTRONIC

AND

Want more information?

Use post card on

last page.
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Widest selection of latest materials. Constant addition of new special-purpose bodies. O.er 50
years accumulated experien:e and
"know how." A highly t-ained
staff, alert for improvements and
new techniques.

tow

a

True cost is what you get for what
you pay. It's risky to buy ceramics
by price alone. It may mean mediocre material and outdated de-

sign. You'll profit by investigating
the recent "giant steps" taken in
the ceramic field.

-4

AlSiMag offers the best possible
ceramic for your job at a price
that's right. Modern, large-scale
equipment cuts production costs.
Shipments are on time and to specification. AlSiMag extra se, vices
include free redesign service and
use of open dies.

ma*
Assembly lines run on deliveries,
not promises. That's why we're

careful to make delivery estimates that are dependable. True,
ceramics are temperamental. But

you'll find AlSiMag's "shipment
as promised" average is high. Ask
any of our customers.

Send

and see

53RD

blueprint and outline of operating conditions
what American Lava car do to save you money.

a

YEAR

Of CERAMIC

LEADERSHIP

AMERICAN LAVA CORPORATION
A

SUBSIDIARY OF MINNESOTA MINING AND MANUFACTURING' COMPANY

CHATTANOOGA

5,

TENNESSEE

Branch onces in these cities (see your local telephone rirectory(:
Cambtioge, Mass
Chicago, III.
Elalla;-I-'ouston, Texas
Cleveland, Ohio
Indiarwapolis, Ind.
Los Angeles, Calif.
Phi adelph..a-?ittsburgh, Pa.
Newark, N. J.
St. Louis, Mo.
South San Francisco, Calif.
Syracuse, N Y
Tulsa, Okla.

www.americanradiohistory.com

SOLA CONSTANT VOLTAGE TRANSFORMER
CONVENTIONAL POWER TRANSFORMER

At 50% Load
B:

100% Load

Ct 150% Load

6.8

520

6.6

500
480

// /

460
440
420
400
A

380
360
B

340

r

320

/
/
/

/

A

6.2

//

/ / l.
// /
/ /
/ /
/

280
90

6.0
5.8
5.6

54

J

5.2

50
48

Z/

300

6.4

46
44

100

90

130

120

110

110

100

120

130

PRIMARY VOLTAGE

PRIMARY VOLTAGE

These curves contrast the plate and filament supply voltages obtained from
Sola and a conventional power transformer when line voltage is varied

a

from 100v to 130v.

Improve Performance of electronic products

with built-in regulating power transformer
You can make sure your product will always receive correct plate
and filament voltages by building in a Sola Constant Voltage Power
Transformer (Type CVE) in place of a conventional, non -regulating
power transformer.
The Sola CVE provides -±-3% regulation of plate and filament
supply, with line voltage variations of 100 to 130 volts. Regulation is
completely automatic, continuous and substantially instantaneous
(1.5 cycles or less). Sola CVE stabilizers have no moving parts or
tubes, require no manual adjustments or maintenance, and are self protecting against short circuits.
Three stock units (all with high voltage ct, 5.0v and 6.3v regulated
windings) are stocked by your electronic distributor. You can order
production quantities of special units manufactured to your specification. We invite your inquiry.
Automatic, Maintenance -Free Voltage Stabilization

S
.

42

STOCK UNIT: Sola Electronic
Power Transformers are made for chassis
mounting. They are furnished complete
with separate capacitors and capacitor
mounting brackets.

TYPICAL

SEND FOR FOLDER:

i1 TRANSFORMERS
LA

Please write for folder which
gives complete data.
Ask for CIRCULAR 7A-CVE-195

LIGHTING TRANSFORMERS for All Types of Fluorescent and
CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Electrical Equipment
BOSTON: 272 Centre Street,
SOLA ELECTRIC CO., 4633 West 16th Street, Chicago S0, Illinois, Bishop 2-1414
Mercury Vapor Lamps.
PHILADELPHIA: Commercial Trust
LOS ANGELES 26: 2025 Sunset Boulevard
NEW YORK 35: 103 East 125th Street
Newton 58, Massachusetts
Representatives in Other Principal Cii»s
KANSAS CITY 2, MISSOURI. 406 West 34th Street
CLEVELAND IS: 1836 Euclid Avenue
Building

Want more information? Use post card

on

last page.
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CUT IRO

CORE COSTS

with Stockpole
"PREFERRED TYPES"

'EE"

SERIFS

s

s
a

FOFOR
R

NGINEERE

CONOMY

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.
Electronic Components Division

3i\\1'0\

Ic,STACKPOLE CARBON COMPANY
St.

ELECTRON ICS

-

January, 1955
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Marys, Pa.

E
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II

the KEY
to your problem

metal -cased

5MULTIMETERS

pha©stron

the NEW LOOK in

phaostron
SO.

CO.

PASADENA

CALIF., U.

A.

S.

VOLTS IADD
RANGE D B

Si

.p

1

3

4

S

6

0

,

S

150

5O0LA'
R=10K
1501!

'J

R=iK

POCKET SIZE WITH
WOULD YOU BUY A PLASTIC -CASED WRIST WATCH

in a

...

Phaostron, world $ramous manufacturer of ENVIRONMENT FREE PRECISION AIRCRAFT EQUIPMENT for Military and Industrial uses introduces a new concept in
Multimeters, This magnetically shielded, metal -cased
"555" compares with plastic -cased multimeters as a
fine watch in a precious metal case would compare with
a plastic wrist watch.
The shielded, shatterproof and anti -magnetic case insures continued accuracy and integrity of this instru-

ment for years to come.

"555" Multimeter incorporates more ranges,
including AC current, greater visibility, simplified and
functional controls and the greatest value offered to
date.
Phaostron

"555", note

its many outstanding
features, its beautiful satin chrome case, its compactness and light weight, and you will know why

"YOU CANNOT BUY
Manufactured b
44

j

PHA

rhaQstron

AC CURRENT RANGES

magnetically

shielded metal case?

See the Phaostron

47/8" LENGTH SCALE
the KEYS
to your problems

WE LEAVE IT TO YOU
if you could buy the finest movement

A

BETTER"

O S T R O N COMPANY

rha©st ron ANTI -MAGNETIC
rhaQstron

.

rhacDstron ACCURACY

rhaQst ron

rl a(Dstron

.

... ONLY
...

&

2

CODED

JACKS

3% DC, 4% AC

GREATER RANGES

FASTER

SHIELDED

DOUBLY

... COLOR

LARGE SCALES

rhaOstron SIMPLICITY

.

...

3 TO

1

FUNCTIONALLY

STEPS

EASIER

to use and read

$39.95 at your
151 Pasadena

Want more information? Use post card

on

Avenue

last page.
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PARTS DISTRIBUTOR

South Pasadena, Calif., U.S.A.
January, 1955
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ELECTRONICS

gain greater

electrical reliability
unique features and

with moisture -proof
AMPHENOL
Potted AN Connectors

Potted A
New

South 54th Avenue, Chicago

PHENOLIC

50,

Illinois

CORPORATION

In Canada: AMPHENOL CANADA LTD., Toronto

www.americanradiohistory.com

N

connector

!

efficient moisture -proof design

Greater electrical reliability in all

kinds of

3

The primary achievement of AMPHENOL Potting is an electrically reliable moisture -proof connector-but its other advantages are almost as desirable and open the possibilities of
the use of Potted A Ns in applications where moisture -proofing is not important. For not only is the Potted AN completely
resistant to salt water but also to stronger fluids such as fuel
oil and gasoline. Elimination of the usual backshell and cable clamping components reduces both the size and the weight of
an AN connector-and weight reduction is all important to
engineers in every field of electronics today. Potting also
provides a resilient mass at the wire terminals of the connector which not only isolates each individual contact and
its wire lead in a sealed resilient chamber but permits the AN
assembly to withstand severe vibration and to operate efficiently under unusual conditions. And, finally, if these were
not enough reasons for specifying AMPHENOL Potted AN connectors, a Potted connector is not only more efficient, lighter
in weight and smaller, but costs far less than so-called mechanically sealed connectors which are dependent upon auxiliary parts for moisture sealing!
1830

good

reasons to specify AVIP-IENOL

At right are listed the outstanding features of AMPHENOL
Potted AN connectors. What is Potting and how can it offer
these advantages to AN users? Potting simply replaces the
usual backshells of any AN3106, AN3101 and AN3100 plug
with a hemispherically shaped synthetic rubber sealant. It
completely encloses the contact terminals in an AN cable
assembly with a rugged moisture -proof housing.

AMERICAN

5

weather.

Weight -saving, sp
struction

Ability to withstand severe vibration

Lower cost than standard or me-

chanically "sealed" coinectors

REQUEST BULLETIN 2555
Full details on Potting of AN
connectors

ENO'

New t
WIDE RANGE!

0-500 VDC ei 0-200 MA
Weighs only 49 lbs.

LIGHT:
COMPACT!

13" high, 83/" wide, 14A" deep

ye luxe unit that combines every good engineering
feature with maximum compactness and portability.
A

F.Q.B. Factory, Corona, N. Y.

SPECIAL FEATURES
Overload Circuit Breakers.
AC and DC Circuit Protection

A

VERSATILE, HEAVY-DUTY

No

"Down Time" due to

e Time Delay Tube Protection

ixternal Overloads

PORTABLE WITH BROAD FIELD

All -Aluminum Construction

AND LABORATORY APPLICATIONS

Stable 5651 Reference Tube

Cannot be damaged by external overloads! No down
time! Circuit breakers provide complete protection!

Vernier High Voltage Control

SPECIFICATIONS FOR LAMBDA MODEL
105-125 VAC, 50-60 CPS, 475 W (max)
1
(regulated for line and load)
Voltage
0-500 VDC (continuously variable)
Current
0-200 MA (over entire voltage range)
Regulation (line) -.0.15% or 0.3 volt (whichever is greater)
Regulation (load)....0.15% or 0.3 volt (whichever is greater)
Internal Impedance
Less than 4 ohms
Ripple and Noise
Less than 5 millivolts rms
Polarity .............Either positive or negative may be grounded
DC OUTPUT NO. 2 (regulated for line only)
Voltage ranges:
Internal Impedances:
(a) 0-50 VDC (no load)
5,500 ohms
(b) 0-200 VDC (no load)
25,000 ohms
Current range:
Any value of external load impedance may be used including continuous low impedance or short-circuit. Insignificant
inter -action on Output No. 1 Short Circuit Current: 9 MA
INPUT
DC OUTPUT NO.

71

Made by America's Leading
Power Supply Specialists

PORTABLE

OVERLOAD PROTECTION:

External overload protection

AC and DC magnetic circuit
breakers. Trip -Free. Instant
manual reset. Front panel.
Fuses, access through rear of
of cabinet.

Internal failure protection

INPUT AND OUTPUT CONNECTIONS:

Input
Output

8 foot heavy duty rubber covered line cord
with integral molded plug, rear of cabinet.
Sturdy insulated "5 -way" binding posts,
front panel.

METERS:

Multi -range 31/2" rectangular

Output voltage

voltmeter calibrated 0-50 VDC,
0-200 VDC, 0-500 VDC.
31/2" rectangular milliameter
calibrated 0-200 MA.

Output current

(Max.)

Regulation (line)
Ripple and Noise
Polarity

Hermetically -Sealed,
Oil Filled Condensers

VOLTAGE REFERENCE TUBE:
A stable 5651 reference tube is used to obtain superior long-

Better than 0.1%

Less than 5 millivolts rms
Positive terminal connected internally to
negative terminal of DC Output No. 1.

time voltage stability.

TIME -DELAY RELAY CIRCUIT:
A 30 second time delay circuit is provided to allow tube

AC OUTPUTS (unregulated)

Two outputs, isolated and ungrounded. Each is 6.5 VAC at
5A (at 115 VAC input). Allows for drop in connecting leads.
May be connected in series for 12.6V (nominal) at 5A, or in
parallel for 6.3V (nominal) at 10A.

heaters to come to proper operating temperature before high
voltage can be applied.

SIZE AND WEIGHT

Size

AMBIENT TEMPERATURE AND DUTY CYCLE:
Continuous duty at full load up to 40°C (104°F) ambient.

AND FINISH:

Weight
Finish

13"Hx834"Wx141/2"D

49 lbs.

Two-tone gray

LAMBDA Electronics Corp.
THE

103-02
46

NORTHERN

FIRST
BLVD.

NAME

IN

CORONA

Want more information?

Use

POWER
68, NEW

post card on last page.
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TWINING
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30 Waldes Truarc Rings Save Space and Time...
Simplify Assembly and Disassembly
Solenoid Mount and Capstan Assembly

Potter's New Digital Magnetic Tape Handler

i

j/

Miniature Truarc E -Rings on .040 diameter shaft and on
continuously running capstans eliminate projecting bolts
and screws. Rings permit rapid assembly and disassembly,
fast replacement of worn rubber capstans.

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 has tape
speeds up to 60 inches per second.

Reel Shaft Assembly

Tension Shaft Assembty

Truarc E -Rings snap quickly into place, act as shoulders
for the ball bearings with a minimum of friction. Additional
Truarc Rings are used as spacers on shafts, can be located
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
SEND FOR NEW CATALOG

Truarc Standard Rings (Series 5100) hold the reel shaft
assembly firmly in place and permit the use of quick -lock
hubs so that the reel tapes can be changed in seconds as
they are finished.

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!

e

WALDES

Waldes Kohinoor, Inc., 47-16 Austel Pl., 1.1.C. 1, N.Y.
Please send me the new Waldes Truarc Retaining
Ring catalog.

TRIBE
REG U S

PAT

(Please print)
Name
Title

OF'

Company

RETAINING RINGS

Business Address

WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK
01 THE FOLLOWING
WALDES tROARC RETAINING RINGS AND PLIERS ARE
2.455.165.
D. S. PATENTS: 2.362,947: 2 382 948: 2.111.852: 2.120..21. 2.428.341: 2.439.285', 2.441.849.
PENDING
AND
PATENTS
306.
OTHER
2.509. OBI
2.463 280. 2 443 383. 2 487 502. 2.487.803. 2.4E1
PROTECTED

ELECTRONICS

-
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ONE

OR

MORE
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PHELPS DODGE UP-TO-DATE

SIMPLIFIES YOUR MAGNET

F6tot/otLadQ
48

440»e/IeYohlarbteV

Want more information?

Use post

card on isst page.
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e

WAREHOUSE SERVICE
WIRE INVENTORY PROBLEM

COMPLETE WAREHOUSE STOCKS

strategically located on East Coast,
West Coast and in Central Region.

ek.

OVERNIGHT DELIVERY TO THE
MAJOR MARKETS

"ONE -PHONE -CALL" SERVICE
via nearest Phelps Dodge district

office. See list below:
Phelps

.stlanta, Ga.

coup

Boston, Mass.

Circinnati, Ohio

Cleveland, Ohio

Fort Wayne,
Phelps

De

reetea

Los

lid.

Angeles, Ca if.

New York, N. Y.

Charlotte, N. C.

Scn Francisco, Calif.

Dallas, Texas

Houston, Texas

Seattle, Wash.

Detroit, Mici.

Kansas City, Mo.

Milwaukee, Wis.

Philadelphia, Pa.

Chicago, Ill.

New Orleans, La.

Pittsburgh, Pa.
St. Lou

s,

Mo.

Portland, O -e.

Washington,

D. C.

pheiN peep

r r eelpS Uotg Copper

Products C

.....,,..

r

COP PMR

,

....,

COPPER WIRE PROUCI5

FilEt!'! 11111111E 1111FPER fR111111111!
CORPORATION

INCA MANUFACTURING DIVISION
FORT WAYNE, INDIANA
ELECTRONICS

-

January, 1955
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MAKE ÛiÙie-Ûh40
CONNECTIONS
WEIGHS
ONLY
ONE POUND

'Trademark

Keller "Wire -Wrap" Tools produce electrical
connections that need no soldering

... and this

amazing new power tool wraps wire
around a terminal to make a permanent electrical
connection. Costly hand wrapping and soldering are
production goes up while costs go down.
eliminated
Hour after hour, this new lightweight "Wire -Wrap" Tool
makes uniform connections without fatigue to the operator.
Wire -Wrap connections retain their characteristics under
severe conditions of corrosion, vibration, or aging.

1
/ACI'ERT

...

WIRE

For lower costs, fewer rejects, faster production, product
compactness, and strong, low -resistance connections, investigate this revolutionary new tool.

...

AVTE,NED
Available

SOLDERLESS WIRE -WRAP CONNECTIONS
are made by wrapping wire tightly around rectangular
terminals. Each quarter turn is locked under tension,
providing a permanent mechanical and electrical bond.
These clean, high-pressure connections have a contact
yet
area greater than the cross section of the wire
can be easily removed when desired. Send for Bulletin
No. 11 for detailed information.

in

air

or electric models

aliAe-alizaproodtare

now available from Keller-the original manufacturer

(tJÙwÛi4apuVvúon
KELLER TOOL COMPANY
Grand Haven, Michigan
1335 Fulton Street

50

Want more information?

Use post card on

last page.
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Eimac Klystron Report

X566
20kw

High power gain of 53db
UHF

operation

-

960-1400mc

EIMAC X566 UHF klystrons have consistently obtained
peak pulse power outputs of more than 20kw with over
40(2 efficiency at 960-1400mc. Many times more powerful than any other tube intended for similar operation,
such as aircraft navigational aid Distance Measuring
Equipment, the air-cooled X566 requires only 100 milli watts driving power for a 20kw output
power gain
of 53db with bandwidth adequate for most pulse applications. Of special significance is the high average
power capability of one kilowatt, allowing the duty
cycle to be raised to 5(2',c,'with a 20kw peak output, or
107 with 10kw output, and so on. Outstanding pulse
capabilities of the X566 are made possible through the
use of the Eimac modulating anode
an insulated
anode between the cathode and drift tube section
permitting the klystron to be pulse modulated with

-a

-

-

modulating anode
pulse klystron

low pulsing power. In Eimac high power amplifier klystrons using ceramic and copper construction, the resonant cavities are completed outside the vacuum system,
which is left free of RF tuning devices
permitting
easy wide range tuning and uncomplicated input and
output coupling adjustment. This simplicity of design
and rugged construction minimize replacement costs
as well as making the Eimac X566 suitable for mass
production techniques.
The X566, another Eimac high power klystron achievement, is now available with circuit components for experimental purposes.

-

For additional information, contact
our Technical Serekes Department.

EITEL-McCULLOUGH, INC.
SAN BRUNO
CALIFORNIA
www.americanradiohistory.com

THE WORLD'S
LARGEST MANUFACTURER OF
TRANSMITTING TUBES

Energy
Storage
Bimetal

Inconel
Spring

Compensation
Bimetal

Nichrome V
Heater

Winding
Monel
Rivets

Nickel Wire
Leads

Uses 7 Nickel Alloys

Why

Whether you need a circuit delay of 2 seconds
or 5 minutes, a heating element and bimetal in

the Edison 501 Thermal Relay can be selected to
introduce it. The relay can also be used as an
overload-underload detector, as a cyclically operating current switch, and as an integrator of pulses.

One of the most important requirements
in a time delay relay is maintaining contact pressure. The answer in this Edison
Time Delay Relay was a preloaded

Inconel spring.
Inconel was chosen because it remains
strong and resilient, retains its spring
properties at the operating temperature
of the bimetal elements, and throughout
the evacuation and out-gassing process in
manufacture.
A second Inco Nickel Alloy, Monel,
is used for rivets that rigidly support the
two bimetal elements. Monel rivets com-

bine corrosion -resistance and high

strength. They are easily clinched, too.
Nichrome* V, another high nickel alloy,
is specified for the heater resistance wires.
It offers long life at high temperatures,
and stability during life.
"A" Nickel wire leads are used for stable
electrical characteristics after repeated
heating, and for ease of welding.

ó, Nickel
52

Alloys
Want more information?

Wilson High Heat 47**, a bimetal. It
consists of Invar, a low expansion alloy,
and Wilson alloy #20**, a high expansion alloy. Both are nickel alloys.
Dumet, a nickel and iron alloy, is used
for glass -to -metal wire leads because it
has expansion -contraction characteristics
similar to glass and is easily wetted by
molten glass for vacuum seal.

If you have a design problem
Follow the example of Thomas A. Edison
Incorporated's Instrument Division.When
you need metals with special properties
for special jobs, look to Nickel and Nickel
Alloys. Send for a copy of Standard Alloys
for Special Problems to get an idea of how
many things INCO Nickel Alloys can do.
*Reg. U. S. Pat. Off. Driver -Harris Co.
**Products of H. A. Wilson Co.
THE INTERNATIONAL NICKEL COMPANY, INC.
New York 5, N. Y.
67 Wall Street

MONEL® "R"® MONEL "K"® MONEL "KR"® MONEL
"S"® MONEL INCONEL® INCONEL "X"®
INCOLOY® NIMONIC® Alloys NICKEL
INCONEL "W"®
DURANICKEL®
LOW CARBON NICKEL

Use post card on

last page.
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DECIMAL KEYBOARD: Consists of a three -decimal bank for
each axis with associated plus -minus keys. Depressing
plot bar initiates plot and clears keyboard automatically.
Also manual clear button. Size: 81h x 11 in., Weight:
12 Lbs.

PUNCHED CARD CONVERTER:

Converts punched card data

to an analog form suitable for input to

X-Y

Plotter from

Gang Summary or Reproducing punches. Display Monitor.
Total tube complement 26 tubes.

X -Y plotter
and recorder

STRAIN

S'Y

GAGE.

PLOTTER & RECORDER

ETC.

POWER
SUPPLY

D.C. INPUTS: 5 millivolt full scale sensitivity on both
axes. Infinite input impedance for signals to .5 volts.
2 megohms input impedance above .5 volts.

simplified recording
of two independent
variables with greater
selection of input devices

A compact, desk -size unit that accepts
either analog or digital inputs. Stancard
digital converters: Decimal keyboard,
Decimal punched card, and Binary for
Computer Outouts. Handles remote
mechanical shaft rotations directly without modification. Modifications available
to customer specifications. Full chart
visibility allows observer to view curve
generation at all times. Unique pen
travel for fast, dependable performance.
Write for full catalog information.

Engineers, physicists and mathematicians
in search of interesting assignments, rapid

Computers

to write Dick Hastings, Personnel Director.

SLISSIDIARV

LIBRASCOPE, INCORPORATED

ELECTRON ICS

January,

1955

&

Controls

IBRASCOPE

advancement, and job security are requested

1607 FLOWERRSNTREETÇGLE[NV
`

Want more information?

CORPORATION

LLLL PRECISION
L

Use post card on last page.
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DESCRIPTION:
Desk or Rack Mounted
(RCA or RMA)

Accuracy: .1%
Weight: 70 lbs.
Uses Standard Graph Papers:
11"x161", or 81h"x11"
Power Consumption:
150 watts, 115 volts, 60 cycles
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from VACUUM MELTING
improved alloys with exceptional properties
WHAT ARE VACUUM -MELTED METALS?
Vacuum-melted metals are a familiar family of alloys with new, improved
characteristics. For during high -vacuum melting, gaseous impurities are
literally sucked from the molten metal. The result is cleaner, purer metals with
desirable properties not previously attainable ... in, for example, superalloys,
bearing steels, high -strength steels, electronic metals, or magnetic alloys.

WHAT ARE THEIR ADVANTAGES?
Many characteristics of a specific alloy can be improved by vacuum melting and
casting ... for impurities that limit an alloy's potential are removed.
Tensile and impact strength, stress rupture strength at elevated temperatures,
and fatigue life can all be substantially improved
and creep and
brittleness minimized by vacuum melting.

...

HOW CAN I BEST USE THESE IMPROVED ALLOYS?
Frankly, vacuum -melted metals are so new that many applications for them
have not yet been explored. But where they have been used, they've proved
their effectiveness in improved performance. Superalloy jet engine turbine
blades, for example, have given more than twice the performance life of blades
made of conventional air -melted alloys. And ball bearing rejects dropped from
50% to 3% when vacuum melted steels were used.

WHERE CAN I GET VACUUM -MELTED METALS?
Now, Vacuum Metals Corporation, pioneer in the development and production
of vacuum -melted and cast alloys, is producing tool, high-speed, stainless and
alloy steels in most sizes and grades as well as special ferrous and
nonferrous alloys. If you have a metals problem that vacuum -melted alloys
might solve, please describe it in as much detail as possible. Write
Vacuum Metals Corporation, P. 0. Box 977, Syracuse 1, N. Y.

-

-

VACUUM METALS CORPORATION
Jointly owned by Crucible Steel Company of America and National Research Corporation

54
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BASIC 10 CONNECTOR TAPER-BLOK
WITH DUAL CONTACTS
Photo shows TAPER-BLOK with A -MP
TAPER PINS in place. Strip measures
only .610" x 2". Blocks, made of NYLON
10001, can also be stacked to accommo-

date hundreds of circuits.

NEW

MINIATURE
TAPER- BLOK

For AMP Taper Pins
(Wlr Rangase 26 to '16)

TAPER PINS FOR MULTIPLE CONNECTORS, AN AND OTHER TYPES

Amphenol, Cannon, Continental and
Winchester Connectors now are available with tapered receptacles for A -MP
self-locking TAPER PINS. Saves over
80% of your wire assembly time and
provides uniformly higher quality connections at lower cost.

NEW TAPER-BLOK FOR A-MP'S TAPER PINS HELPS YOU
SAVE SPACE AND WEIGHT, SPEEDS UP WIRING ASSEMBLY,
SIMPLIFIES DESIGN, AND REDUCES COST!
The TAPER-BLOK shown has receptacles for 1000 connections, yet
measures only 4" x 5" x s/a" Receptacles are designed to receive A -MP
self-locking Taper Pins which can be easily pushed in place with A -MP's
CERTI -LOK measured energy insertion tool.
Extremely high contact pressure assures dependable, uniform, low
resistance connections for electric anc electronic circuits.
Assembled TAPER-BLOKS are available in 10 and 20 connector sizes
with single or dual receptacles. TAPER-BLOK strips can be assembled
by stacking to provide the number of connections required for your
design. Write for specific information and latest prints.
!

AMP Trade Mark Reg. U.S. Pat. Off.

©

AMP

AIRCRAFT -MARINE PRODUCTS, INC.

TAPER TAB RECEPTACLE APPLICA-

2100 PAXTON STREET, Harrisburg, Pennsylvania

TIONS
More and more flat tabs on relays,
switches and other components are being tapered to receive A -MP TAPER TAB
RECEPTACLES. Fast easy assembly reduces costs and provides higher quality

-

In Canada
AIRCRAIFTMARINE PRODUCTS, INC.
1764 Avenue Road, Toronto 12, Dntario, Canada

connections.

ELECTRONICS

-

January, 1955
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emF SPIRAL

C

TUBING

A UNIFORM, HIGH QUALITY PRODUCT AT LOW COST

Good dielectric strength Low dielectric loss properties
Good mechanical strength and moisture resistance

C-D -F is a dependable source of supply for all
of your coil form spiral tubing needs. Uniform,
high product quality is maintained by rigid
standards of manufacture. C -D -F offers you fabricating skill, backed by exacting technical and
inspection control. A recent C -D -F development
is Grade 5 Constant Torque Tubing for use in
coil forms. After the threaded iron tuning core
is inserted and finally adjusted, you obtain the
same stable torque rating.
Constant Torque features: exact internal threading . . . every thread engaged. 3 -point contact
with core prevents binding and permits positive
tuning and re-tuning. Outer surface of tube has
no weak spots, no external embossing to cause
cement leakage. Available in lengths up to 14"
to take .248" to .250" core with 28 threads per
inch and also 6-32, 8-32 and 10-32 screw sizes.
Write for samples.
Grade 5 Tubing is also custom -fabricated by
C -D -F in conventional shapes to accommodate
other sizes of tuning cores.
C -D -F produces spiral tubing in grades to meet
most requirements. Use the Grade Selector
Chart when requesting samples and additional

information.

AVAILABLE GRADES
IA
2

2A
3
5

6

6A
7

7A
8
9
10

General Electrical and Mechanical Grade. O
Electrical and Mechanical Grade-Special Punching. O
Mild Stapling, Riveting, and Post Forming Quality. O
Intermediate Fabricating and Stapling Quality. Q
Severe Stapling, Riveting, and Post Forming Quality. O
Constant Torque and Formed-to -Shape Coil Form Tubing
Special for High Humidity Applications. Q
Extra Hard, High Strength Tubing. O
Soft Varnished Kraft Tubing. O
Hard, Rigid Rectangular Tubing.
Varnished Diamond Insulation-Tubing. Q
"Deflection Coil" Tubing. Q
Larger Size, Heavy Wall Tubing for Mechanical Uses. O

20
21

22
23

Q*

0

D 1-1

UNIMPREGNATED

O

o

Round
Formed (fluted shape)

o 1-'i

re

CONSTANT TORQUE

STAD)

I

SELECTION OF THE PROPER GRADE
\\'hile the differences between some of the grades are not great, they
are quite distinct when specific requirements are considered. For most
uses, the proper grade can he selected from the descriptions, size range,
and properties tables in our catalog. If this should prove difficult in
some cases, it is desirable for our C -D -F sales engineer to have as much
information as possible about the application, especially fabricating
requirements, in order that we may make suggestions. Your blueprint
is usually sufficient if it carries some indication as to the quality desired.
In other cases, the following check list will be found to be helpful:

Formed and Notched
Square, Rectangular

1

ayozewee-Dewezfile
CONTINENTAL-DIAMOND FIBRE COMPANY
NEWARK

56

EVERY THREAD)

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 8 -page Technical Folder
ST -53 showing all grades of C -D -F Spiral Tubing, free test samples, or send us your print
for quotation.

D

9.

OTHER

See our general

Special Wound in Specified Combinations of kraft paper, fish
paper, etc.
Q
Q
Plain Kraft Paper Tubing.
Plain Diamond Insulation Tubing. Q
Plain Chipboard Tubing. O

O

(EVERY

Type of Application.
Properties required or the customer's specification for the material,
Fabricating quality desired. This is important where stapling,
riveting, punching, or forming operations are to be performed by
the customer.
Any unusual conditions which may affect the suitability of the
material for the job. For tubing that is to accommodate tuning
cores, actual samples of the cores are essential along with torque
requirements (if known).

IMPREGNATED
1

STANDARD

Want more information?

Use post card on

last page.
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add
two new features

for
Kinney Vacuum Pumps...
controlled gas ballasting
...

Kinney Pumps can now be equipped with the Kinney Controlled Gas Ballast valve
it
prevents vapors from condensing within the pump
keeps oil clean for continuous operation.
Kinney design controls the amount of gas ballasting air for maximum pump efficiency.

...

reduced vibration
Kinney dynamic balance has reduced vibration on compound pumps to an acceptable
amount for all practical purposes. These pumps are ideal for use on such applications as dollies
and carts.

Feature for feature, no other vacuum pumps can match Kinney. Bring us your vacuum
problems. We have competent vacuum engineers in each of our district offices who will gladly
help you. Contact one of our engineers or send the coupon for full details.

KINNEY MFG. DIVISION
THE
3565

YORK

NEW

AIR

WASHINGTON STREET

BRAKE
BOSTON

COMPANY
30

O

MASS.

Please send Bulletin V54 describing the complete line of Kinney Vacuum Pumps.

Name
Company
Address
City

ELECTRONICS

-

January, 1955

State
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POSITE CONTACTS

CO

FABRICATED ASSEMBLIES

COMPOSITE STOCK

Composite Contact Material
that meets your requirements

and forming operations. Compare
this to other methods whereby the
contacts and supporting members
are fabricated separately and then
assembled by brazing, welding or
staking methods.
By letting General Plate fabricate
your complete contact assemblies,
you will save money, time and trouble ... need less equipment cost and problems of scrap disposal are eliminated ... contacts and /or contact
assemblies made to your exact specifications are
shipped to you ready for installation.

Composite Contact Assemblies
that cut your costs!
There are many advantages for using General
Plate composite contact materials, processes and
facilities. Among the more important are better
performance, longer operating life and lower fabricating costs.
here at General Plate you
But that's not all
have a single source that can supply your contact
requirements be it composite raw stock, contacts
or complete assemblies. General Plate stock and
contacts are available in a wide range of alloys
designed to meet your specific requirements.

-

General Plate Composite Contact Materials
make it possible to manufacture complete contact
assemblies to close tolerances by single blanking
58

Want more information?

Write for complete information and Catalog
PR700.
You can profit by using
General Plate Composite Metals!

METALS & CONTROLS CORPORATION
GENERAL PLATE DIVISION
31
Use post card on

FOREST STREET, ATTLEBORO, MASS.
last page.
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A new precision instrument
-the 501 Time Rate Indicatorcombining speed and accuracy
with direct numerical readout
through its entire 10 Mc./sec.
range. Compare these
features against your counting
or time -rate measurement
possibilities:

I

/

/
/
i

/..41

I

/

/

//

/

/

1

/

/

I

I

I

/

Frequency measurement to 10 Mc./sec.;
20 millivolt sensitivity
count
0.3 ppm per month
absolute acc.jracy
Automatic decimal point
Remote, local, continuous or manual
measuremert cycle control
Measures directly:
Frequency, Period, Elapsed Time,
Ratio of two Frequencies.
Dimensions: 191/p w x 15" h x 18" d

I

/

1

/

/

/

l

1

/

e.

l

/

1

Inquiries on export sales should be
addressed to:

/
i

1

1

S. SáUCS, Inc.
50 Broad Street, New York 4, N. Y.

ANDREW

/
/

1

1

1

Creative developments in the field of electronics

/
0

ELECTRONICS

-

January,

LABORATORY

for

ELECTRONICS, Inc.

75 PITTS STREET, BOSTON

1955
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Death -defying performance
You can depend on C.T.C. coils to
give a steady, star performance. They
won't go dead despite threats of temperature, climate or vibration. And for
very good reasons

-

The mounting stud of every C.T.C.
coil is fastened to the ceramic body in a
special way that does away with weaknesses of ordinary coil fastenings. This
special fastening makes C.T.C. coils
vibration-proof. What's more, their
tightness is preserved in hot, cold, dry
or damp weather. All C.T.C. coils are
precision -made, of course, to meet individual specifications and to meet,
or better, government specifications, as
well. And continuous quality control is
maintained.
As a result, you get a guaranteed electronic component custom or standard whose performance you can depend upon.
Precision-made C.T.C. components
that benefit from C.T.C. high quality
standards include terminals, terminal
boards, capacitors, swagers, hardware,
insulated terminals and coil forms. For

-

-

60

all specifications and prices, write
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 St., San Francisco, California.
Slug Tuned Coil Data: Single layer or pie type
windings to your specifications. Forms of quality
paper base phenolic or grade L-5 silicone impregnated ceramic. Mounting studs are cadmium
plated brass; ring type terminals are silver plated
brass. All unite include slugs and mounting hardware. One style (Type C) available with retaining
collars of silicone fibreglas which permit 2 to 4
terminals. Windings can be coated with resin
varnish, wax or lacquer.

New CST -50 variable ceramic capacitor surpasses
range of capacitors many times its size. Stands

only 1%? high when mounted, is less than 34" in
diameter and has an 8-32 thread mounting stud.
A tunable element of unusual design practically
eliminates losses due to air dielectric giving large
minimum to maximum capacity range (1.5 to
12M MFD).

-

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

Use

post card on last page.
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In the parade of progress as in the manufacture of
capacitors it takes vision to lead. That is why, we, at
Cornell-Dubilier, have proven our leadership with
constant foresight ... by always being first to develop
new and more efficient capacitors to meet tomorrow's
demands. Too, this vision has given

CD...45 YEARS

OF FAMOUS FIRSTS

C -D's "Famous Firsts" proof that whatever your capacitor requirements, a
C -D engineer can show you money salving answers. Write to.
Cornell-Irubilier, Dept. K-15, South Plainfield, N. J.

Shown here are three examples of

CONSISTENTLY

ORNELL-UUBILIER CAPACITORS
PLANTS

IN SO.

PLAINFIELD, N.

l..,

NEW

BEDFORD, WORCESTER AND

INDIANAPOLIS, INC.T SANFORD AND FUDUAT SPRINGS.

N.

CAMBRICOE, MASS.;

PROVIDENCE AND

FIORE

TELLE..

R.

1.1

C., SUNSID,ARY. RADIAMO CORP., CLEVELAND, OHIO.

prs:rge stamp (t::cadort')
mica capacitors.

THERE ARE MORE C -D CAPACITORS IN USE TODAY THAN ANY OTHER MAKE

ELECTRONICS

-January,

1955

Want more information? Use post card on last page.
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1 Handful
OF PRECISE CO-OPERATION
your service. Quality control and
functional testing, too.
Is your product a complete electroa special
mechanical assembly?
part for electronic equipment? Atlas
will engineer precision gear assemblies and components made to your
exact specifications. Write today for
booklet "Precision-eering Electro
Mechanical Equipment." ATLAS

have a new product on your

You
design boards. Will you "go it
alone"? ... or will you do as so many

...

cost-conscious manufacturers are doing-turn it over to Atlas for development and production prototypes?

Atlas design, production and

methods engineers, toolmakers, and
skilled mechanics work right with
you on a job basis. As many men,
machines, and hours of work as you
require and no more. Every modern
cost-cutting tool and technique at

"7-tom,

V4,9.4e2e

ENGINEERING

62

eG`u/LG¿

Precision Products Co. (Div. of
Prudential Industries), Phila. 24, Pa.
,

te-

PRODUCTION

Want more information?

Use past card on

z

,t;free.'i
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The

rectifier
. .

,,,

you need

.when you need

it!

Bradley Selenium Rectifier Kits are time-savers for the design and
development engineer. Seven different kits offer a broad choice of types,
all complete units, all with standard commercial coding. Miniature rectifiers from 1.5 ma D.C. up to 3700 volts peak inverse. Power rectifiers
from 100 ma D.C. to 10 amperes D.C. up to 740 volts. The smallest
rectifiers have 3/16 -inch diameter plates, the largest 5- x 6 -inch plates.
There's a type and size for every conceivable need.
Bradley Rectifier Kits are low in cost, too. The individual rectifiers
are all produced by Bradley's standard, high quality production methods
the proven vacuum deposition process with rigid, laboratory -type
controls.
With Bradley Selenium Rectifier Kits on hand there's no more waiting
for samples no more delayed projects. Write today for complete details
on kits and costs, or see your local industrial electronics jobber.

-

-

LAB

radIey

ELECTRONICS

-
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BRADLEY LABORATORIES, INC., 168E COLUMBUS AVENUE, NEW HAVEN 11, CONN.

Want mere information?
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PURCHASE ORDER
NUCLEONICS DIVISION

NERAL

.::. co..

ORDER NO.

ELECTRIC

-1'- 908

1-(3/,IXt<f.%

SPERRY

GYROSCOPE

o

.

COMPANY

GREAT NECK
N, T

:0E..,M.;K,.

roAT,ew

913919
PURCHASE ORDER

EVISION

ALLEN B. DU MONT LABORATORIES, INC.

i.EIVER

N. J.

35 MARKET ST.. EAST PATERSON.

ISION
PURCHASE

AS It DADILA

ORDER
e

e-,

Westinghouse Electric
Corporation
1519 Waken.
Ave.,

gis

Md

3,

ADD

/I
DATA

SIMIANS FASTENER ruco

Federal

eerie and »do Corporation
curroN,

Aiik1

NEW

PURCHASE ORDE

/-_

WERE.

DATA

1-PURCHAS

rLrrwGrR Itroll.Vlll.r 1-0000

FeiCLLO

P.O.

AND ELECTRIC COMPANY, INC.
SS MAW ST.. BELLEVILLE e, K J.
DKfe

To

Sé?TEMfiER 16

--trae

FASTENER ÇnDDnDhTLAM

S

RADIO CORPORATION

AMERICA

OF

RCA VR:rat Drvlsos
MICMi0AN 6 tA SAUL

Sit., 1141606PDUS

1.

For Electronics:

hG. 1-cc4c-65
IMPORT

PURCHASE ORDER

Faster Assembly...
Better Design

iiñöNUoPrmPtP.T

INa.

ORDER

22242

KAY(

WW1w..m.I.,

9-20-51

«,

STROMBERG-CARLSON COMPANY

:

PwcNASR mama

MOTOROLA NC.
5101

36011111

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

;-.411130404

IN ASSEMBLY-

-3

No.509201 P

WY

No special tools are needed for installation.

TELEVtSIO

509201 P-3

Flexible mounting takes care of curved sheets
and misalignment.
Various material thicknesses can be handled.

PHILCO CORPORATION

PURCHASE

tVtt7TH
lU AV

ry

NO.40

pMcre
t

EXCELLENCE

RAYTHEON

IN

your assembly costs
and can add unusual advantages to your designs.
Send for data and samples today.
QUICK -LOCK can help reduce

'RAYTHEON

ELECTRONICS

5

MANUFACTURING

COMPANY

5061
373

WALTHAM 50,
MASSACHUSETTS

bIy,01ON

No.

AnwiM`r

SIMMONS FASTENER CORPORATION

DA.:.
ALJIA

1750 No. Broadway, Albany 1, New York

BELL TELEPHONE.
STREET.
463 WEST

N

CHELSEA

LABORATORIES
YOPK

A

IA. N. Y

196379

B

SPECIAL INSTO

3W'ß

IF -1525
nRCREa 019E1

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.

PURCHASE ORDER NO,

ADA. eADes
4

Tu

14, PA,

IN

_"'tf1,,TA1!Cts

J.

clix¢P

ML.ADESPHA

AND INDUcTRAE DIVISION

GOVERPMPLI41

ELECTRIC PRODUCTS INC.

MATADd

IPSWICH FIXTURE P

Sirr nnons

187U

PURCHASE
}*''

k1t4S01,

JUST OUT!

ORDER

NEW 36 -PAGE CATALOG WITH APPLICATIONS.

CORPORATION

GLISS+APOSNEW YORK ,I.
RADIOEIGHTH
OND[R

SEND FOR ITI

,

No

1,1

.-1

DATE

Fasteners that improve products
and reduce assembly costs.

..

No.

1IE0U101TION

AC.DpUNT No'

64

QUICK -LOCK
SPRING -LOCK
ROTO -LOCK
LINK -LOCK
DUAL -LOCK

Want more information?

Use post card on
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MESSAGE

A

AMERICAN

TO

INDUSTRY

Capital Spending Plans for 1955..

ONE

OF

A

SERIES

.

Here is Good News

About Business Prospects
In 1955, American industry is now planning
to spend within 5 per cent of the amount it is
spending this year on new plant and equipment.
This is the tensely awaited result of a check-up
just completed by the McGraw-Hill Department
of Economics.
Hundreds of companies, by far the
largest number in the eight -year history of
these McGraw-Hill surveys, cooperated in
the check-up. Combined, they represent 29
per cent of all industrial employment and
over 60 per cent of employment in the industries where capital investment is highest. Such a broad cross section constitutes
PLANS FOR CAPITAL INVESTMENT
MILLIONS

OF

DOLLARS

Percent
Change

All Manufacturing
Petroleum Industryf

1953

1954

1955

1954-

ACTUAL'

ESTIMATED'

PLANNED

1955

$10,026

$

9,249

$

8,598

-7%
+

4,600

4,875

4,920

506

380

311

-18

1,312

851

769

-10

Other Transportation
and Communications 2,954

2,922

2,640

-10

Mining
Railroads

1

Electric and Gas

Utilities
ALL INDUSTRY

4,548

4,274

4,206

23,271

21,784

20,727

-2
-5

'United States Department of Commerce; Chase National Bank;
McGraw-Hill Department of Economics
Petroleum refining, included under both

"All Manufacturing" and

"Petroleum Industry," is included only once in the total

a reliable gauge of the plans of industry as
a whole.
What is the meaning of these plans, detailed
by the table below, for capital investment next
year? Is it good or bad news, so far as it concerns the prospect of continuing prosperity? It
is to this crucial question that this editorial is

addressed.

Key to Prosperity
It is not only good but very important
business news that American industry
plans to spend in 1955 almost as much for
new plant and equipment as it is spending
this year. The reason it is important is that a
high level of activity in the capital goods .industries is universally recognized as a particularly potent ingredient of prosperity for the
nation as a whole. A dollar spent for capital
goods is spent again and again for wages and
materials. Its stimulating effects, called by economists multiplying effects, move through the
economy in much the same way that a pebble
tossed into a pond creates a widening circle of
ripples. This is one reason why there is such intense business interest in the surveys of plans
for capital investment.
Here are the principal reasons why the results
of the McGraw-Hill survey are a good omen for
continuing prosperity:

www.americanradiohistory.com

1. American industry is demonstrating

that it does not need the stimulus of warcreated shortages, or a rearmament boom,
in order to maintain a very high level of
capital investment.
The slight decrease now planned for
1955 will still maintain a level only about
11 percent below the all-time peak attained in 1953 under the stimulus of a defense expansion boom.

2. Capital investment promises not
merely to stabilize at a high level, but actually to increase as 1955 goes on and thus
give renewed stimulus to business.
The level of investment now planned for
1955 by industry manufacturing, petroleum, mining, transportation, communications and utilities is within 5 per cent of
1954. Contract awards for commercial

-

construction

- stores, office buildings,

warehouses and other service establishments as compiled by the McGraw-Hill
publication ENGINEERING NEWS -RECORD,
indicate a substantial increase in 1955.
Thus total capital expenditures by all business may be very close to this year's total.
Actually, in the fourth quarter of 1954,
business capital expenditures, as reported
to the U. S. Department of Commerce, are
down about 2.5 per cent from the average
for the year as a whole. So there is a good
chance that during 1955 the annual rate of
capital investment will rise above this
present level.

-

Effect of Tax Changes
The plans reported by the McGraw-Hill survey are preliminary plans, reported at the beginning of the period of business budgeting for
1955. As budgets are completed, new projects
may bring the total expenditure that is planned
even closer to this year's figure and thus make
an even greater contribution to continuing prosperity.
But it also cannot be too strongly emphasized

that these are plans; they are not accomplished
investments. As such they have the vulnerability to changed conditions that characterize any
plans.
There is some indication in the results of the
McGraw-Hill check-up that one change in conditions recently made by the United States government has had an important stimulating effect
on plans for business investment next year. It is
a liberalization of the allowances for depreciation. Apparently encouraged by this provision,
most of the smaller companies are planning to
maintain or increase their purchases of new
equipment next year, whereas during the past
three years their expenditures have been declining. This is obviously a development that
strengthens our economy.
A government insensitive to the key importance of capital investment by business, both in
providing prosperity and in raising our standard of living, might easily destroy the present
plans. One of the easiest and surest means to do
this is excessive taxation of business profits
which are the key ingredient of business investment. Whether the extraordinarily constructive
program recently enacted by the federal government in the field of business taxation can be
sustained remains to be seen. If it can he sus-

tained, the remarkably cheering plans of
business for capital investment in 1955
can readily become firm foundations for a
continuing prosperity.
This message is one of a series prepared by the
McGraw-Hill Department of Economics to help
increase public knowledge and understanding
o f 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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Here is a

Exterior Wall Coating

CRT

that's Fast -Drying,
Adherent, Opaque

tdag' Exterior Wall Coating is a dispersion of
extremely fine graphite in lacquer.
It is easily applied by spraying, and dries for
handling in 2 to 3 minutes. Maximum adhesion
is obtained by drying at room temperature for 24
hours ... with the same result from infra -red at
100°C. for IV2 hour.
The coating obtained is as smooth as the glass
itself and as black as coal. Its adhesion is so good
that scratching it is almost an impossibility. Water
won't loosen it either.

Acheson Colloids can also supply appropriate dispersions for coating interiors of tubes.

You can have more detailed data by asking for
Bulletin No. 433-A 2.
Dispersions of molybdenum disulfide are available in various carriers.

We are also equipped to do
custom dispersing of solids
in a wide variety of vehicles.

Acheson Colloids Company,
...also
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Port Huron, Mich.

ACHESON COLLOIDS LIMITED, LONDON, ENGLAND

Now..
P

-N -P

Tra ni1ron

FROM

JUNCTION

TRANSISTORS

WITH VACUUM HERMETIC SEALING

designed for specific applications
COMPUTER TYPES
1 microsecond is required to
switch 100 ma collector current with type
2N92. Smaller collector currents can be
switched efficiently with type 2N91. Care=
ful manufacturing and conservative ratings
insure reliability in excess of vacuum tubes.

Less than

11A,

x

actual size

MEDIUM POWER TYPES

For applications requiring up to 750 milli watts dissipation and alpha cutoff up to
1 megacycle, the type 2N85 and 2N86
are ideal. They provide a linear transfer
characteristic up to 20 ma collector current
and can be operated at ambient temperatures up to 75°C.

.(% X

actual size

HIGH POWER TYPES

The 2N83 and 2N84 are intended for high power applications and are conservatively
rated at 10 watts dissipation. A Class B
amplifier using these types would be capable of 5.0 watts output at 60°C. The 2N83
is comparable electrically to the 2N57.

actual size

SUBMINIATURE TYPES

Types 2N88, 2N89, and 2N90 are especially useful where small size and excellent
low level performance is desired.

actual size

STANDARD TYPES

A wide variety of RETMA types including
the 2N34, 2N43, and 2N65 are available for

most general purpose applications.

Transitron's special engineering group is available to help you with specific transistor applications. Inquiries concerning your particular design
problems are invited.

1% X

actual size
Send for

46«.

Bulletin
TE1320

Tran§itr.on
Glass Diodes
66

electronic corporation

Quads

Silicon Diodes
Want more information?

melrose

76,

Germanium Diodes
Use post card on

last page.
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Power Transistors
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RAYTHEON MAGNETRONS

AND KLYSTRONS
MEET EVERY FREQUENCY
AND POWER NEED
Two of these tubes just declassified

VELOCITY
REFLEX O S

Ì RIATION
TO S

of Unclassified
Characteristics
Tube Types

-

MAGNETRON

tunable
RK6230/QK299B
pulse magnetron (8900-9400
Mc), 1 Kw average peak power
on rube type
Complete data

req.

ÉN

Characteristics

of Unclassified
Tube Types

Complete data
on tube type
available

aAY

RK6410/QK338fixed frequency, pulse
magnetron (27502860 Mc), 5 mega-

nrailable upon

OSCILLATORS

Raytheon

watt average

Manufacturing

WatPM w

upon request

Corn

5 óMasºacx sen

peak power

RaYTHEoN
Raytheon Manufacturing
Peno,Tuóe
Diri.:o.
Waltham fi,
Mauarhuaem

-

CO m

P

a

ny

tunable
pulse magnetron
RK2J51

(8500-9600 Mc), 50
Kw

average peak

power

RK5976-mechanically
tunable klystron (6250-

7425 Mc), average
power 100 milliwatts

# bee/4.
CONSOLIDATED DATA BOOKLETS FOR
RAYTHEON MAGNETRONS & KLYSTRONS

WRITE FOR YOUR COPIES TODAY

-

thermally tuned
ruggedized klystron (8500RK6116

9660 Mc), average power 25
milliwatts

These valuable data booklets, which
we will be glad to send you, list most
principal unclassified types now
manufactured give maximum ratings, typical operating values, frequency ranges. Indispensable to
every microwave engineer's file.
Raytheon is the world's largest producer of CW and pulse magnetrons,
many tunable mechanically or electrically. A compact, efficient source of

-

RK5721 -klystron tunable with
external cavities from 3600 to
10,500 Mc. Average power 125
milliwatts in the 23/4 reflector mode
(4290-8340 Mc)

Raytheon also manufactures
transmitting tubes, storage tubes
and square law tubes

power, magnetrons are being used in
an ever increasing number of appli-

cations.
Raytheon klystrons, which can be
tuned mechanically or thermally, fit
the widest range of requirements with
tubes available from 550 to 60,000 Mc.
Please feel free to call on us for
Application Engineering Service on
your microwave problems. There is
no cost or obligation.

WRITE TODAY for your data booklets. Please
address Raytheon Manufacturing Co., Power
Tube Sales Section PL -11, Waltham 54,
Mass., or telephone Waltham 5-5860, Ext. 2443.

-

Raytheon Manufacturing Company, Power Tube Division, Waltham 54, Mass
www.americanradiohistory.com

PLAIN FACTS ABOUT VIBRATION AND SHOCK MOUNTINGS
FOR AIRBORNE ELECTRONIC EQUIPMENT

OUT -DATED

TODAY'S

UNIT MOUNT BASE

mounting holes and 16 bolts required.
Unit mountings may be improperly attached to the rack,
and are very likely to be seriously misaligned during attachment to aircraft or missile structure.
Even minor discrepancies in spacing and attachment of unit
mounts can defeat the whole purpose of the mounting base, and
result in poor performance and deterioration of equipment.
16

ENGINEERED MOUNTING SYSTEM

Only 4 mounting holes required.
Prespaced holes in a one piece base plate assure quick,
accurate attachment. Relationship of all 4 holes is definitely
fixed (holes spaced for interchangeability with unit mounts).
No installation errors or misalignment can occur to disturb
the precise performance of the mounting system as checked and
approved on acceptance tests.

X

Excessive height required. Unit mount bulk imposes reduced
spacing (X) between support centers, resulting in impaired stability (critical in lateral direction). Greater sway space required.

Note reduction in mounting height. Important space saved. Maximum spacing (Y) of resilient elements at extreme corners provides
stability. Less sway space required.

Well Designed Electronic Equipment,

Robinson All -Metal Engineered

If Poorly Mounted,
Inefficiently and Unreliably

Too Often Operates

Mounting Systems Assure Outstanding Performance
and Reliability of Equipment

Failure also can result from use of inadequate mountings which
are not engineered for the particular equipment and purpose.
Conventional shock mounts or so called "isolators", reasonably
effective when installed under ideal laboratory conditions, become
dangerous trouble makers when installed by usual production line
methods.

The Robinson concept of vibration and shock control is
the design and application of 100% all -metal mounting systems.
Engineered with careful understanding of the equipment to be
protected and performance expected, Robinson mounting systems
come to you completely manufactured, ready to receive the electronic equipment or instrument.

Attachment of a base plate to unit mounts to achieve spacing
control is a makeshift arrangement resulting in excessive weight

The integration of these mounting systems into the electronic
equipment of aircraft and missiles results in reduction of elapsed
design time and basic development cost.

with no height reduction.

Failure also can result from obsolescent unit mounts employing
internal rubber, organic or synthetic materials which deteriorate
rapidly and are susceptible to temperature and environmental
changes.
The importance of today's electronic equipment surely justifies
the use of integrated mounting systems designed to meet specific
problems rather than the unreliable application of assembled
"catalogue" mounts.

Robinson Mountings utilize, as main resilient elements, metal
wire cushions (MET -L -FLEX), exclusive with Robinson. This
construction has been thoroughly proven by years of use in nearly
all military and commercial aircraft.
Some other important characteristics of Robinson Mountings:

inherent high damping, non-linear spring rate, performance
unaffected by grease, oil, water, dust, extreme temperatures or
environmental changes.

For full information about this new concept of
vibration and shock control, write or wire today.

USE OF ROBINSON ENGINEERED

MOUNTING SYSTEMS results in:
A. Reliable and uniform performance in every installation

under all types of environmental conditions.

B. Reduced cost through "de"ruggedization of equipment

C.

- substantial reduction of size and weight is possible
by simplified and compact design.
Simplified installation - only four attachment holes
required-pre-spaced to save
time and assure accuracy.

68

($BINS'

'

-BORO.

jVIATISEYtINC.
NEW

,e/24
West Coast Engineering Office:
3006 Wilshire Boulevard, Santa Monica, California

Want more information? Use post card on last page.
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One early example of the ion -specialist was the Traveling
Tinker. Unlike the blacksmith, the gunsmith or other
engineering-minded specialists of that day, the Tinker
did everything. His work was just good enough to last
his pioneering customers until someone better equipped
came along. Sooner or later someone always did . ..,
and the Tinker lost his customers. Then he drifted on.
Finally progress overtook him completely and we see
him no more.
We have seen similar el- angesin our times too. Before
specialized component manufacturers came on the scene
a few years ago, leading engineers had to spread themthe designer of complex new equipselves pretty thin
ment had to devise from scratch on the tiniest details.
Designing a hermetic sea:, say, was part and parcel of
developing a sensitive rely. This is no longer so.
Like many in the elect-onics industry, Hermetic Seal
Products Co. has specialized in a particular product and
related service. Our concentrated effort has resulted in
producing, for other engineers' use, hermetic seals with
performance characteristics undreamed of a few years
ago. This specialized attention continually brings forth
new advances in our products and those of our customers.

...

Hermetic's specialized engineering of VAC -TITER` and
matched glass seals can De applied to your particular
problems, too. Why not write today for particular information and for our latest addition to the "Encyclopedia
Sent free when requested on company
Hermetica"?
letterhead.

...

l'ac-Tite-Hermetic's

exclusive

¡lass -to-metal, chemically bonded
compression construction. Available on headers and seals from
1.1/2 in. down to .090 in. diameter, and with 1 to 53 terminals.

ar1TMANR ARCH VF

33

South Sixth Street

FOREMOST
ELECTRON ICS

-

January, 1955

I

Newark
N

7,

New Jers3y

MINIATURIZATION

Want more information? Use post cord
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Full

3. D

detail for

FASTER, EASIER
ASSEMBLY and
INSPECTION
Boost production...save on lifetime trouble -free
use...with a Bausch & Lomb Stereomicroscope

SHOCKPROOF... for lifetime dependability
Ready whenever you need it ... in the lab, or mounted
in machines or fixtures .. because prisms can't jar loose
despite the punishment of year -after -year practical use.
Double support locks them into lifelong alignment...
clamps at the top, gibs at the bottom.
.

DUSTPROOF

... for bright, detailed images

Even on production lines, you get "laboratory clean"
images. Patented Neoprene ring inside prism housing
fits flush on prism surface, seals out contaminants

.

.. one

of the reasons why B&L Stereomicroscopes are drrstproo f
for life.

BAUSCH & LOMB
SINCE

1853

WRITE for Catalog

D-15 and demonstration. Bausch & Lomb Optical Co.,
61437 St. Paul Street, Rochester 2, N. Y.

STE REOMIC ROSCOPES
70

Want more information?

Use post card on

last page.
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High

automation
Engineered Wiring-and why Rome
Synthinol® protects it from heat, corrosion,
solvents and moisture.
You can avoid failure of hook-up and control wiring,
because of inferior insulations or construction, by
using Rome Hook-Up, Machine Tool and Control
Wires. Rome wires are made to stand up under high-

speed, automatic operation day after day.
Hook -Up Wires
Rome Synthinol is UL approved for 80°C.-has high
resistance to acids, oils, alkalies, moisture and flame.
Rome Synthinol 901 is UL approved for 105°C.has all the advantages of regular synthinol plus
higher resistance to heat deformation, shrinkage and
cracking, and improved solderability.
Also, Rome makes Rome Hi-Temp, a rubber insulation with great heat and moisture resistanceUL approved for 75°C.... and a full line of special
and standard commercial and military hook-up wires.

Machine Tool and Control Wires

Rome insulates its machine tool and control wires
with synthinol to proof them against high ambient
temperatures and corrosive conditions. They conform to National Machine Tool Builders' Association
Standards and are UL approved as Type TW with
end use approval for 80°C. operation in air; and in
oily, moist locations for 60°C. operation.
Rome Synthinol and Synthinol 901 are thermoplastic compounds designed for exceptional resistance to high ambient temperatures, corrosion, oil
and chemical solvents. Synthinol-insulated wiring is
especially suitable for machine tool use. It is available in a variety of permanently clear colors, solid
or with spiral markings.
Send for complete data and specifications on
Rome Hook -Up Wires, Machine Tool and Control
Wires. They're available in special and standard
constructions.

Once the hopper is loaded, this machine automatically grinds roller bearing races to precision tolerances. The machine also trues and
dresses the grinding wheel-automatically.

Without this control panel, equipped with
dependable wiring, relays, starters and limit
switches, the machine operator would do
most of the work. Automation takes the
machine through complex cycles without operator attention.

It Costs Less to Buy the Best

This machine is built for automatic machining of a specific automobile part. Machine
tool and hook-up wires carry the power and
signals which make its automation possible.

ELECTRONICS

-

January, 1955

Want more information? Use post cord on last page.
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GERMANIUM PHOTO
TRANSISTORS DIODES
Available in

hese versatile light sensitive photo cells,
T characterized
by their electrical stability,

long life, and low cost, are now available for
commercial applications in production quantities.
They are grown germanium units designed to
operate in the visible and infrared
spectrum and are suitable for most photo tube
applications. These units can be used to
simplify circuits by eliminating vacuum tubes and
other equipment. They are made in the
following variations:

-

-

TRANSISTORS
For Greater Output Signal
1 OA - Switch (FORMERLY x -45A),
A Constant Current Device
Operucs a relay upon exposure to a preset amount of light.
.Sensitivity greater than 4 ton. per inn It. cvnt(iles.
Applications-Counting or Sorting Devices. Digital Recording Systems,
Outdoor Light Control. Moor ol,cncts.

10B - Detector

(FORMERLY x-tnR)

-

A Constant Current Device

Operates an amplifier in response to minute changes in light intensity.

O° change per 10 ft. candles.
Applications Photo Scanning. Digital Re( oohing tisstems, Motion Picture Sound 'Crack Detectors, Street Light Control. I ransparency Densitonteter. Infrared Photography. Heating Chamber Temperature Regulator,
Television Automatic Brightness Control.
Sensitivity

1

-

7A - Voltaic Cell

-A Constant Voltage

Device

Generates an electric voltage (up to .15 V. max.) in response to light.
The internal resistance decreases above this point thereby increasing the
power output.
Applications Photo Voltaic Source. Street Light Control, Door Opener,
Tone Generator, Fire Indicator Safety Device.

-

DIODES

-A Constant Current Device

58 - Switch

relay upon exposure to a preset amount of light.
1 ton. per 311/1 ft. candles.
Applications-Counting or Sorting Desiccs, Digital Recording Systems.
Operates

a

Sensitivity greater than

Street Light Control, Door Openers.

SC - Detector
Operates an amplifier in response to minute changes in light intensity.
Seusttinìlti' 50" change per 40 ft. candles.
Applications-Photo Scannng, Digital Recording Sistents, Motion Picture
Sound Track Detectors, Street Light Control, Trutsparencv Densitometer,
Heating Chamber Centperature Regulator. Infrared Photography, Television Automatic Brightness Control.

RESISTORS
1 1

-A Variable Current Device

A - Switch

Operates a relay upon exposure to a fn-eset amount of light.
Sen.cilitNv
lies'istance rhange.s froth .1000 ohms to 2000 ohms Whevt placed
in flits' of 100 11. CatIdles.
Applications -Counting or Sorting Devices. Digital Recording Systems,
Street Light Control, Door Openers.
1 1

HOW THEY
ARE MADE
The transistors are n -p -n
grown junction germanium units, the diodes
are p -n grown junction
germanium units, and
the resistors are single
crystal grown germanium units.

B - Detector
Operates an amplifier in response to minute changes in light intensith.
Sensitivity 100e, doing(' itt resistance per 300 ft. candles.
Photo Scanning, Digital Recording ..Systems, Alotion Picture
Applications
Sound Track Detectors, Transparency Densitomeier. Heating Chamber
Temperature Regulator, Television :Automatic Brightness Control. 'Cone
Generator, .Automatic :Automobile Headlight Dimmer.

-

Typical Circuit to Measure Current Flow in 311 Ft. Candle Flux.
# 47

PILOT
LAMP

63

15V

VAC

l
ADJUST FOR

300FT
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C

AND( FS

(4)4 MA

SENSITIVE DEVICES
RESISTORS

Production Quantifies
Miliailishillairdlibeill
Photo -Transistor
10A

Operating Temperature Range

+50° C

0°

Maximum Operating Voltage

Volts

15

500 micro
amp. max.

Dark Current

0°

+50° C

0° +50° C

10

Maximum Internal
Power Dissipation

1-10V

1-10V

1-10V

Volts

50 Volts

50 Volts

15

20 micro
amp. max.

50 micro
amp.. approx.

ma.

ma.

2

2

Tungsten, neon or carbon arc
light sources are ideal for these
units.

5

ma.

1

approx.

10 ma.

ma.

10

50

50

milliwatts

milliwatts

CURRENT VS LIGHT

Transistor

Diode

-0-

INCREASE VOLTAGE

INCREASE VOLTAGE

2X LIGHT
EQUAL POWER
INPUT VS
WAVELENGTH

5X

1

5

ma.
100

x LIGHT FLUX

-

LIGHT FLUX
LUX

5X LIGHT FLUX

FLUX

LIG-

PLOTS

Resistor
DECREASE RESISTANCE+

LIGHT FLUX

w

J

O

X

J

LL

10 X

LIGHT FLUX

20

INFRA-

VIOLET.**

4000 ohms

milliwatts

(r)

ULTRA-

approx.

100

cr

I

4000 ohms

Volts

milliwatts

ó
a

Iß

15

100

cn

.5

Volts

milliwatts

X

crO

1-10V

100

w

J

micro amp.
approx.

0° +50° C

milliwatts

SPECTRAL RESPONSE

Q

+50° C

0°

1-10V
15

11B

1

Operating Current

/

11A

Resistance
50% mini50% mini- changes from 100% chan e
Greater than mum increase Greater than mum increase 4000 to 2000 in resistance
4 ma. per 300
in current
ma. per 300 in current
ohms when
per 300 ft.
ft. candles
per 10 ft.
ft. candles
per 40 ft.
placed in flux
candles
candles
candles
of 300 ft.
candles

Sensitivity

>

Photo -Resistor

5C

5B

0° +50° C

1-10V

Operating Range

Photo -Diode

10B

IQ x
w o
J
U
X
to

RED

"T"
VISIBLE

WAVE LENGTH

MICRONS

The characteristics of these devices have been thoroughly tested
and proved in our laboratories for many applications. Consult our
engineering stab' for further information on these products. We will
be happy to send you all our technical bulletins as they are released,
if you will send us your name and address today.

TRANSISTOR PRODUCTS, INc.
TELEPHONE: WALTHAM 5-9333
CABLE ADDRESS: TRANSISTOR
CODES: UNITED TELEGRAPH -HOUSE

TRANSISTORS

241-257 CRESCENT STREET, WALTHAM 54, 31ASSACHIISETTS
AN OPERATING UNIT OF CLEVITE CORPORATION

DIODES

SEMI -CONDUCTOR MEASURING

www.americanradiohistory.com

EQUIPMENT

FOR

TV

... IT

TROUBLE YOU CAN'T STOP

DODGES

Radio Relay station on route between Chicago, Ill.,
and Des Moines, Iowa. Every fifth or sixth relaying tower is a control station, where high-speed

There's no way to stop atmospheric changes that
threaten television with "fade." But, for TV that
travels over Bell's Radio Relay System, Bell Laboratories engineers have devised a way to sidestep Nature's interference.
When a fade threatens usually before the
viewer is aware-an electronic watchman sends
a warning signal back by wire to a control station
perhaps 200 miles away. An automatic switching
mechanism promptly transfers the picture to a

-

switching equipment enables a TV picture to skip
out of a troubled channel and into a stand-by
protection channel faster than the eye can wink.

clear channel. The entire operation takes 1/500
of a second. When the fade ends, the picture is
switched back to the original channel.
This is an important addition to the automatic
alarm and maintenance system that guards Beirs
Long Distance network for television and telephone calls. It marks a new advance in Bell
Laboratories' microwave art, developed to make
your Long Distance telephone service, and your
TV pictures, better each year.

BELL TELEPHONE LABORATORIES
fields.
Improving telephone service for America provides careers for creative nen in scientific and technical
Want more information?

Use post card on

last page.
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Something New
Under

The Sun!

SEALED-RUGGEDIZED INSTRUMENTS
BY ROLLER-SMITH HAVE THAT

"NEW LOOK" FOR

Designed

to

Perfect Readability: New shrouds designed
leading industrial designers focus attention
tfe large dial, assuring "one look" readability
and enhanced appearance.
Greater Accuracy: New zero adjuster permits
"spilt -second" adjustment from the front. No
danger of leaks.
Simplified Maintenance: New gasket seal perfected by Roller -Smith permits easy disassembly for service-NO expensive soldering
equipment-NO wasted gloss --you use the
some glass over and over. Costs are reduced.
Realer -Smith sealed and ruggedized instruments feature these three outstanding engineering and design improvements in all sizes
from 11/2 to 41/2 inches to make them the most
advanced on the market. Available in all prat
that ranges of AC and DC for accurate measurements

comply

fully with MIL -M -6A
and Mit -M-10304
¡Signal Corp.)

dations.
Consult our engineering" `s
years experience to solve your
and development problems. y'

w "wrap
around" shroud with gasket
seal makes these meters as
modern in appearance os they
are in performance. Precisely
built, their neat functional form
expresses the forward thinkAn extra feature

-

tUtlu,41lJ2,4t

CORPOR

`

ing of our engineers.
:8t5

WEST MARKET STREET L

P.err,,,. P.ed.,

AT
!

ION

BETHLEHEM, PENNSYLV
S,nee SPOS

See these and other outstanding Roller -Smith products featuring the "new400k' at Booth 7E2 I. R. E. Show, Kingshridge Armory, New York City, March 21-24, 1955.

ELECTRONICS

--

lanuo.ry, 1955

Want noce information?

aise

post card on last page.
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Some time ago Revere ran an advertisement
featuring Crescent Armored Multitube for use
in pneumatic and hydraulic instrumentation
and control systems. The advertisement created
so much interest that we thought you might like
to see a photograph of an actual installation.
The Control Board Junction Box shown here
has 22 runs of Multitube coming into this box
comprising 224 Revere Copper Tubes of 1/4"
O.D. The picture was taken in the Glenwood
Landing, N.Y. Power Station of the Long Island
Lighting Company. The tubes go to instruments
that report information on temperature, main
and reheat steam pressure, boiler feed and
condensate pump pressure, fuel oil and gas
pressure, liquid levels, tide level and for the
control of fuel feed, draft dampers, boiler drum
water level and various control valves.
This is a relatively new use for Revere Copper
Tube, but it is an important one in these days
when new ways are being found to obtain
process information more quickly and ac-

curately, or to achieve automatic control.
Crescent Armored Multitube is made by

Crescent Insulated Wire & Cable Co., Inc.,
Trenton 5, N.J., in lengths up to 1,000 feet.
It consists of a group of long tubes twisted
together in cable form, protected by a flexible
interlocked galvanized steel armor, or by plastic,
or both. As many as 19 tubes, 1/4" O.D., can
be cabled, with one tube in each layer color coded. Larger tubes can also be cabled,
including 5/16", 3/8" and 1/2". This construc-

tion affords protection during shipment,

installation and use, and speeds up installation
greatly. For further information, write Crescent,
and for tube in copper and aluminum, see the
nearest Revere Sales Office.

REVERE
COPPER

AND BRASS INCORPORATED
Founded by Paul Revere in

1801

230 Park Avenue, New York 17, N. Y.
Mills: Baltimore, Md.; Chicago and Clinton, Ill.; Detroit, Mich.;
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Rome,
N. Y. Sales Offices in Principal Cities, Distributors Everywhere.

Control Junction Box at Power Station .416b.
of Long Island Lighting Company,
showing use of Crescent Armored
Multitube. Note that relatively sharp
bends can be made without damage
to the cabled copper tube.

Construction of Crescent Armored

11>

Multitube.
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The Only

All Band

10 mc

to

33,000

mc

SPECTRUM

ANALYZER
Model LSA

Saves Engineering Manhours
The Model LSA Spectrum Analyzer is
Polarad's answer to rising engineering
costs when high performance and
economy are essential.
This unique engineering tool helps
get results faster with fewer personnel
and in less space. Because of its ultra

simplicity, tremendous frequency

332
V

eä 43

r)+)y

MKS
A

A

9 9

fher 4

A.t

Tti
The Model LSA provides direct means of
rapid, accurate measurement of :spectral dis ploy of r. f. signals from 10 to 33,000 MCS

coverage and remarkable instrumentation the Model LSA can handle almost
any problem in the radio spectrum (10
mc to 33,000 mc) with the greatest of
ease, reliability and accuracy.
How The Model LSA
Cuts Production Costs
In the factory, Model LSA's simplicity
of operation, direct reading and "GO NO -GO" electronic display speeds
production and cuts costs. Uniform
quality and high performance of your
complete equipment is assured by
checking it with a Polarad Spectrum
Analyzer.
Expensive personnel training programs are eliminated by the Model
LSA, which often actually takes the
place of the microwave specialist and
frees engineers for other work. For
further details contact your nearest
Polarad representative or write direct
to us.

FEATURES:
Frequency Range 10 mc 33,000 mc; 5 tuning heads
Accuracy Frequency

Calibration -1%
Spectrum Display variable
from 250 kc to 25 mc
Frequency Marker for measuring frequency differences
of 0-25 mc
Broad Band R.F. Attenuators
10 mc -12,000 mc
Automatic Voltage selector for
each tuning head
Single Dial Control
Direct Frequency Reading
Spectrum Displayed on 5"
cathode ray tube

USES:
Examine pulse spectrum of

magnetrons and klystrons
Measure noise and interference spectrum
Act as broad band receiver
from 10 mc to 33,000 mc
Observe and measure harmonic
frequency differences
Measure band width of
microwave cavities
Calibrate microwave oscillators and preselectors

Available on Equipment Rental Plan

Polorad Electronics Corporation
43-20 34th
REPRESENTA1IIYES
Albuquerque
delphia
San Francisco
Seattle

ELECTRONICS-anuary, 1955

Atlanta
St. Paul

Boston Chicago
Cleveland
Syracuse
Washington, D.

C.

St., Long

Island City

1,

New York

Fort Worth
Kansas City Los Angeles New York
PhilaCanada, Arnprior-Export: Rocke International Corporation

Want more information? Use post card on last page.
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3 MODERN PLANTS

..

.

Completely equipped for the mass production of precision components.

..

1000 STANDARD TYPES

.
meet your requirements quickly at
low unit cost.

To

CUSTOM DESIGNING

..

.

Quality workmanship on special
closures, complex sub -assemblies.

COMPETITIVE PRICES

..

.

Hudson offers precision parts at commercial prices. Ask for your copy of the
new Hudson Catalog.

HUDSON TOOL and
DIE COMPANY INC
118.122

SO.

FOURTEENTH ST., NEWARK

7,

N.1.

PRECISION DRAWN CLOSURES,

QUALITY METAL STAMPINGS
...EXCLUSIVELY!

78

Wans more information?

Use'

post card on la..t page.
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/

CORPORATION

363 EAST 75th STREET

CHICAGO

19

Original antenna system specially
produced for the Military

ACHIEVEMENT.

.

Only one of many proofs -in-use
that Andrew is thoroughly qualified
to take on your major antenna
design -production projects.
Only Andrew offers you such
extensive facilities exclusively
fl
devoted to the design and
manufacture of complete antenna
systems for communications
ei including Andrew designed and
I
produced flexible and semi -flexible
cables and rigid
transmission lines.

coal

I .

very low V S W R.
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"READ FREQUENCY

PART IN 10' directly

TO 1

from the stroboscope"

appiazzam

SIMPLE

TO

USE-direct

ACCURATE -1 part

reading to nearest cycle
per second.

in 107 (3.15 seconds per year).

RELIABLE-Marconi makes

it.

FREQUENCY RANGE -1 kc to 30 mc.

NO

CALCULATIONS

- NO

DIRECT READING to
This

is the

INTERPOLATION

nearest cycle per sec.

achievement

of MARCONI in

PRECISION FREQUENCY MEASURING EQUIPMENT

the

type THE 2.

Designed to be the best of its kind in the world, the TME2
combines extreme accuracy with ease of operation
previously unknown in its field.
F is locked to sub -harmonics of the master crystal down
to the nearest 100 cps by means of 6 decade dials which
directly indicate frequency. The nearest 10 cps and
cps are read directly from the photo -electric strobe
unit. A further two figures (0.1 cps and 0.01 cps)
can be obtained, if necessary, by counting strobe transits
against 10 sec and 100 sec timing pips which are also locked
to the master crystal. A non -technical operator can make
a measurement to 8 significant figures in about 40 seconds.
1

Here is a Precision Frequency Standard which handles
like Production Test Gear.

full details:-

Let us mail you

MARCONI
VACUUM TUBE VOLTMETERS
WAVEMETERS

23-25

ENGLAND:
CANADA:
Alauoging Agents

80

BEAVER

-

INSTRUMENTS

FREQUENCY STANDARDS

WAVE

ANALYSERS

STREET

Q

METERS

OUTPUT METERS
BEAT

-

NEW YORK

FREQUENCY

4

SIGNAL GENERATORS
OSCILLATORS

HANOVER 2-0198

HEAD OFFICE:
MARCONI INSTRUMENTS LIMITED, ST. ALBANS, HERTFORDSHIRE
CANADIAN MARCONI COMPANY, MARCONI BUILDING, 2442 TRENTON AVENUE, MONTREAL
in Export

:

MARCONI'S WIRELESS TELEGRAPH COMPANY
Want more Ilnformation?

LIMITED,

Use post card on

last page.
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ELECTRON ICS

in a

pillbox

For high output torque in a miniature
package EAD's tiny servo -gear motor has
been designed for applications where size
and weight are at a premium.
The various RPM and torque combinations
are transmitted through precision cut gears

mounted in miniature precision ball bearings.
For instant response and maximum torque in
tiny package this gear motor is well adapted
for missiles, auto pilots, instrumentation
and control devices.
Modifications are available in hysteresis synchronous and induction designs.
EAD specializes in adapting its designs
to meet unusual applications...Tell us your
requirement.

a

Write for our new catalog today!
2.266

.668

----

MODEL NO.
GS3021N-1

IR

`ASTERN

EVICES,

.

CHARACTERISTICS

IN

Input Voltage

SOLYINC SPECIAL PROBLEMS IS ROUTINE AT EAD

WmOCaRe

MGM«

I

t.RONOMERR
OrR[Rl1ROR9

ttN4RNOO?t

ermine

fAp;

115
2

Phase

Frequency
No Load Speed
OW MOTORS

400 cycles
180 rpm

135 rpm
Full Load Speed
Rotor Inertia
1.25 gm. cm2

Duty

in.

Stall Torque

7 oz.

Rated Torque
Size

3 oz. in.
1

1/8" dia.

2 17/64" long
Gear Reduction
Weight

28.4

41/2 oz.

Continuous

387 CENTRAL AVENUE. DOVER, NEW HAMPSHIRE

ELECTRON ICS

-

January, 1955

Want more information?

Use post card on
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FOR MEN OF VISION

www.americanradiohistory.com

..

.

k;

... the world's smallest and lightest
Hermetically -sealed Integrating Gyro ... Greenleaf's new 103!
Now in production

It requires less power. Size and weight are drastically reduced .

.

in fact, a complete 3 -axis control can now be made so small

you can cover it with your hat.

The new 103 has undergone extensive and rigorous testing in
our laboratories and is now in production. Also in production is
the Greenleaf 104 gyro, product of the same skill and ingenuity
that went into the making of the new 103. Please write us on
your letterhead and we will be happy to send you information
and performance data on either or both.
TN! GREENLEAP MPG. COMPANY
ice

AiLOuIS

a:;:_E-5º

i,.

s..

Eapf

10
..2mf

12

.Asse

sou.

¡MI

103 INTEGRATING

GINO

SPECIFICATIONS
SECTION

I

GYROSCOPIC ELEMENT

1.

Outline Dimensions
Diameter

1

2

Length
2.

lach
1/32 Inches

conches

4 1/2

+tc

3.

(less connections)

Weight

Angular Velocity Range
t

Radian/second

1

4.

Poser Consumption

5.

Gimbal Deflection

6.

Drift Rite

Spin Rotor

t

6'

0.5 watts

Where quality control
works on the

(maximum)

production line ...
producing Gyros
(rate and integrating),
Pressure Transmitters,
Accelerometers,
Synchros, Air Speed
Indicators, Actuators,
and many other
precision -built
components.

(Maximum)

Less than 0.5 mtiilrmdla,/second
unbalance 0.5 mtlllradian/secood

N.

per G maximum
7.

Operating Temperature
200' Farenhelt

E

rA1r,FRIEERING

THELrjreenleaj

apiaee.iaq Report

DEVELOPMENT

-

PRODUCTION

MANUFACTURING CO.

7814 Maplewood Industrial Court

Saint Louis 17, Missouri
GRE-11

www.americanradiohistory.com

STAINLESS CASE

302

TRANSFORME0.

4750

for
HEARING
AIDS

TAPE RECORDER

or
RECORDING

HEAD

-

¢750

COMPONENTS
!"1 tfII,

HEADS

Y IÇOE

RECORDER

HEAD

4750

COMPONENTS

or ANY MAGNETIC MATERIALS JOB .. .
tïï F.L\
ahug 4.0./
yuir, Copy
"MAGNETIC
MATERIALS"

This 32 -page book contains valuable
data on all Allegheny Ludlum magnetic materials, silicon steels and special electrical alloys. Illustrated in full
color, includes essential information
on properties, characteristics, applications, etc. Your copy gladly sent free.
ADDRESS DEPT. E-61

84

You can rely on core materials like
the Allegheny 4750 components illustrated above, in your receivers, recording heads or microphone assemblies.
In fact, whether your equipment is
small or large, the extra -broad line
of A -L magnetic materials will solve
your magnetic core problems. It includes all grades of silicon steel sheets
or coil strip, as well as Allegheny
Silectron (grain -oriented silicon steel),
and a wide selection of high -permea-

bility alloys such as 4750, Mumetal,
Permendur, etc.
Our service on these materials also
includes complete facilities for the
fabrication and heat treatment of
laminations. (For users of electrical

sheets and strip, our lamination
know-how is a real bonus value!)

Either way, we'll welcome the
chance to serve you. Allegheny Ludlum
Steel Corporation, Oliver Building,
Pittsburgh 22, Pa.

STEELMAKERS to the Electrical Industry

Allegheny Ludlum
Want more information?

Use post card on

last page.
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QAL
Tubeless

°hm,pMQ

Magnetic Amplifier

Latest
additions
to the

DC Supplies

SORENSEN
line!
Sorensen Tubeless Magnetic Amplifier DC Supplies
are designed for applications where utmost reliability is required. The four

instruments described
below cover a wide range
of requirements; additional
instruments are under development and will shortly
be added to the line.

MODEL MA640 (illustrated above)

MODEL MA65

Input
105425 VAC, 10, 60ry
Output
4.5 - 7.7 VDC, adjustable
Load Range 0-40
Ripple
1% maximum
Regulation ±1.0% for any combination of

Input
Output

105-125 VAC, 10, 60N

Load Range

0-5

Ripple
Regulation
Accuracy
Recovery
Time

1% maximum
±1.0% for any combination of
line and load conditions

Size

For relay rack mounting
19" wide, 51/4" high, 12" deep.
A cabinet is available for bench
operation. This is an unmetered
unit.

amperes

Accuracy
Recovery
Time
Size

S

line and load conditions
0.2 seconds under worst conditions

17" wide, 121/4" high, 15" deep.
Can be furnished for relay rack
mounting. Meters, as illustrated,
optional at extra cost.

6 VDC, adjustable

0.15 seconds under worst

conditions

SPECIAL UNITS

MODEL MA2850

Sorensen is engaged in a heavy program of research and development leading to continuous

Input
Output

expansion of its standard line of Magnetic
Amplifier DC Supplies. It is accordingly in a
favorable position to develop special magnetic
amplifier supplies for use in computer systems
or other products requiring the utmost in
reliability. If you have special requirements
along these lines you will benefit by taking
advantage of Sorensen's experience in this
power field. Write or call the Applications
Engineering Department, and your problems
will receive prompt attention.

M

±10%

amperes

-

190-230, 30, 4 -wire wye, 60N
23

-

Load Range 0-50

32

VDC, adjustable

C

J de

Ripple
Regulation
Accuracy

3% maximum
±1.0% for any combination of
line and load conditions

Recovery
Time
Size

0.5 seconds under worst conditions

163/" wide, 283/" high, 15" deep

Unit

is self contained and mounted

on casters. Meters are standard
with this unit.

WRITE FOR MORE DATA
further information about the Sorensen
line of tubeless magnetic DC supplies, and for
your copy of the latest Sorensen catalog,
write Sorensen & Co., Inc., 375 Fairfield Ave.,
Stamford, Conn. In Europe, address inquiries
to Sorensen A.G., Gartenstrasse 26, Zurich 2,
Switzerland.
For

ELECTRONICS

-

January, 1955

375 FAIRFIELD AVENUE,

Want more information?

Use post card on
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Photomicrograph highly magnified of
this actual section of a Spectrol coil.

ARE YOU GETTING THIS PRECISION WINDING
IN YOUR POTENTIOMETERS?
This unretouched actual photomicrograph of an

average Spectrol coil section using .001 wire with
.001 spacing dramatically illustrates the high

precision winding you always receive in Spectrol
potentiometers. Spectrol manufactures only high

precision potentiometers, in both stock and
custom models, carefully tested for accuracy and

exacting specification.
The heart of your potentiometer is the winding;
make sure you are receiving only the finest by
using Spectrol precision potentiometers.
New modern Spectrol plant with complete
facilities for the manufacture of precision
potentiometers. Staffed with personnel having
years of experience in the electronics field.

a

DIVISION
AFFILIATED GAS EQUIPMENT INC.

1704 South Del Mar, San Gabriel, Calif.

Write, wire or phone for complete information
on the full range of Spectrol precision
potentiometers or request our service representative
in your area to call and assist you.

www.americanradiohistory.com

PRECISION SINGLE -TURN POTENTIOMETERS
Years of experience are represented by these clean, compact instruments which were conceived to give a fine

SPECIFICATIONS
(Common to Models "200" & "400")

±.3%"

Standard Linearity Tolerance
Voltage Breakdown
Maximum Number of Sections

1000 V RMS
15

1,000,000 cycles

Life Expectancy

Standard Resistance Range &
Tolerance
Power Rating
Electrical Rotation & Tolerance
Maximum Number of Taps
Weight per Section
Single
Moment of Inertia
Starting Torque
Running Torque

52 to

± 3%

2.5 watts

353° Min.
23

= 2.36 oz., 1.12 oz.

additional sect.
2.2 GM. CM'
1.5 oz ./in. Max. (single sect.)
.8 oz ./in. Max. (single sect.)

Standard Resistance Range &
Tolerance
Power Rating
Electrical Rotation & Tolerance
Maximum Number of Taps

Weight per Section
Single
Moment of Inertia
Starting Torque
Running Torque

75K12

ea.

1009 to 100K12 ± 3%'
watts
357° Min.
5

Special resistance tolerance as low as ±1/z%
Special linearity tolerances on request

"400" is

be added to Models

Spectrol models "200" and
"400" may be ganged at the

may be located to nearly any

factory with 2 to 15 sections
with any variety of resistance
and phasing desired.
SHAFT EXTENSIONS:

30.0 GM. CM'
1.65 oz./in. Max. (single sect.)
1.20 oz./in. Max. (single sect.)

a

precision

"200" and
"400," respectively. These taps

GANGED ASSEMBLIES:

35

= 5.6 oz., 2.00 oz. ea. additional sect.

THE SPECTROL MODEL

degree of long and reliable performance under varying
conditions. Spectrol's rugged all aluminum constructed
case and lid has a distinct advantage in its ability to dissipate high heat and maintain the maximum stability of
the resistance element. The Spectrol high temperature
terminals are completely insulated from the case by an
assembly capable of withstanding 1000 volt breakdown
and 250° Centigrade heat. Spectrol's consistent accuracy
of close linearity and resistance tolerances is guaranteed
by the new precise winding and testing equipment used
in their manufacture.

When specified front and rear

shaft extensions of any length
may be ordered.

specified location on the coil.
BEARING CONSTRUCTION:

Oilite bearings are furnished in
the standard models. Ball bearings are optional when specified.
LID CONSTRUCTION:

MULTIPLE TAPS:

Servo lids and threaded bushing
type lid are standard. Special

As many as 23 or 35 taps may

lid of your design when ordered.

THE SPECTROL MODEL

"200" is

a

precision

3" dia. single turn potentiometer, with the

13/4" dia. single turn potentiometer, with the

above specifications and features.

above specifications and features.

Manufacturers of a Complete Range of Single Turn Precision Potentiometers
www.americanradiohistory.com
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2T/2"
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ESTON

puggedhted
PANEL

IHS'RU0.MENTHERM?S

D

(AC

C

Available in all standard panel instrument
sizes, equipment designers now can specify ruggedized meters in the exact size required for
any built-in equipment need. For complete information on WESTON Ruggedized Panel
Instruments, including types and ranges available, communicate with the Weston representative in your vicinity, or write direct to .. .
WESTON Electrical Instrument Corporation,
614 Frelinghuysen Avenue, Newark 5, N. J.

WESTON INSTRUMENTS
88

Want more information?

Use post card on

last page.
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HERE'S IMPORTANT NEWS!

vieRS

PESCO

»IOW
PROM
enioi
wow

For AC or DC motors that pack dependable power into

AND

SPACE

a

small space-Contact Pesco!

Whether your problem is one of space, or of weight,
you will find that Pesco "coordinated -frame" motors will
give you the one BEST answer to your specific problem.
To begin with you can rely on Pesco motors to deliver
dependable maximum rated power-from the smallest and
lightest practical unit! And Pesco can meet your installation and operating requirements exactly by custom building
your motor from standardized parts-using any of a series
of coordinated frame sizes. This will provide lower unit
cost and greatly simplify the problem of stocking service

MOTORS
DC ELECTRIC
requirespecific
tofit
design with
available
cycle
custom
are
of
es
types
all advantages
Various
or 3 Phase,
or
ment,
ment,
Induction:
Series,
arts' AC
0 hp. DC
various
01 to9
hp
standard P
11A
voltages,
.01 to
or interatC various
to 120 volts,
continuous
OR

AC

ingShunt
,

speeds-all

es of enclosures,
types

mittent duty.

parts.
Pesco engineers will be glad to show you the great
advantages that Pesco "coordinated -frame" motors will
bring to your product-in installation, in operation, and
in servicing. Simply call or write the Home Office, Bedford, Ohio.
Call or write the Home Office, Bedford, Ohio

for full information

on

these outstanding

PESCO products.

a
AGRICULTURAL

INDUSTRIAL

AIRCRAFT

AUTOMOTIVE

CONSTRUCTION

EARTH MOVING

PRODUCING THE BEST IN HYDRAULIC EQUIPMENT AND ELECTRIC MOTORS

PRODUCTS DIVISION

4111111111r

BORG-WARNER
2 4 7 0 0

NORTH

MILES

ROAD

CORPORATION
BEDFORD,

OHIO

°duct
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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
two 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
between the transmitters.

3090
90

S.W.

Nominal carrier power is 1000 watts.
High level plate modulation of final
amplifier is used, giving 30 5)-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, FLORIDA
Use post card on

last page.
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demands
exacting quality in capacitors and resistors

l
11

L

STYLE 3 8

ERIE

ll:

L'
L
STYLE E28

High Voltage Capacitors

ERIE

"Hi -Stab" Deposited Carbon Resistors

The Style 155 Pyrolytic resistor fulfills a long standing

Erie offers a wide selection of disc and molded type
ceramicons for high voltage service up to 30 KV.

need for an extremely stable, moderately priced,
molded insulated 1/2 watt resistor. Available from 100
ohms to I/2 megohm in tolerances as close as ± 1%.

MARK

dependa ble electronic components

ERIE By -Pass and Compensating Ceramicons
To meet the exacting temperature compensation and

"K -LOK" High -stability Disc Ceramitons
Values up to .0047 mfd at 500 volts are ava loble in
tolerances as close as + 5%. Capacity variations
with temperature,age, and voltage are exceptionally
small. A truly premium capacitor.
ERIE

ERIE

by-pass requirements of color circuitry. Compensating
units available from .75 to 1380 mmf. "Hi -K" by-pass
units available from 100 mmf. to .01 mfd.

Trimmer Capacitors

ERIE

-he largest and most versatile family of plastic and
temperature compensating ceramic trimmer capacitors
are available from Erie, to meet difficult tuner and
converter requirements.

ER

RESISTOR CERP.

Stand-off and Feed-thru Ceramicons

Manufactured in values up to 1500 mmf. to overcome
radiation and critical by-passing problems.

ERIE RESISTOR

CORPORATION

...

ELECTRONICS DIVISION

Main Offices and Factories: ERIE, PA.
Philadelphia, Pa. Chicago, Ill. Detroit, Mich.
Toronto, Ontario
Fort Wayne, Ind.
Los Angeles, Calif.
Manufacturing Subsidiaries:
MOLLY SPRINGS, MISS. LONDON, ENGLAND TRENTON, ONTARIO

Soles Offices, Cliffside, N. J.

Ashland, Ohio

www.americanradiohistory.com

3301 to 5000 MMF
2001 to 3300 MMF

RMC

1501 to 2000 MMF

5000
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RMC DISCAPS
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Type JL DISCAPS have a very small capacity variation
over an extended temperature range. The maximum
capacity change between -60°C and +110° C is only
±7.5%o of capacity value at 25°C. With a standard
working voltage of 1000 V. D. C., they are manufactured
in capacities between 220 MMF and 5000 MMF.
Offering the advantages of longer life, dependability,
and lower initial cost, their smaller size and greater
mechanical strength provide additional economies in
assembly line operations.
Specify Type JL DISCAPS as the cost -saving replacement for paper or general purpose mica capacitors.

100

+

75

AVERAGE CURVE
CAPACITY VS. TEMP.
EXTENDED TEMP. RANGE
TYPE JI. DISCAPS

+ 50
25

220 to 330 MMF

0

- 25
-

50

- 75

- 100

TEMPERATURE °C

-u

- SS

1

-15

+3

+23

+43

+63

+u

+103

POWER FACTOR: 1% max. a,
K C (initial)
K C, after humidity
POWER FACTOR: 2.5% max.(ii)
WORKING VOLTAGE: 1000 V.D.C.
TEST VOLTAGE (FLASH): 2000 V.D.C.
LEADS: No. 22 tinned copper (.026 dia.)
INSULATION: Durez phenolic-vacuum waxed
INITIAL LEAKAGE RESISTANCE: Guaranteed higher than 7500
megohms
AFTER HUMIDITY LEAKAGE RESISTANCE: Guaranteed higher than
1000 megohms
± 20% at 25° C
CAPACITY TOLERANCE: ± 10%
1

,

1

331 to 800 MMF

DISCAP
CERAMIC
CAPACITORS

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, III.

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
Two RMC Plants Devoted Exclusively to Ceramic Capacitors
92

Want more information?

Use post card on

last page.
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8
7

TUBE

6

HEATER

Now.. ."Series -String" Warm -Up Time

VOLTAGE
(Rated

voltage
6.3 v)

For All

G -E

Picture Tubes!

s

4
3
2

0

2

4

6

8

10

2

14

16

18

20

TIME IN SECONDS

YouR whole TV circuit can have tubes with the same heater
warm-up time... picture tube and receiving tubes! G.E. makes
this possible by introducing, on all picture tubes now corning
off the line, new heavy-duty heater windings with a voltage rise

G -E picture -tube voltage rise, after switch -on, follows
approximately the time curve shown above. G -E 600 Series receiving tubes have a similar voltage -rise pattern
-for example, heaters rated 6.3 v reach 5 v in approximately 10.5 sec. Means uniform heater voltage throughout
your circuit-fewer tube failures!
In test circuit below,
E=25 v and R=31.5 ohms.

...

which follows the same pattern as General Electric 600 -Series
receiving tubes, designed for "series -string" use.
You save on transformer and circuitry-you save on tube failures
-because tube -heater voltage during warm-up will not become
excessive anywhere in your chassis.
Get quality TV performance with fewer in -line rejects, fewer
servicing call-backs, plus "series -string" design economy
by
specifying both G -E picture tubes and G -E 600 -Series receiving
tubes! Types available for every socket. See your G -E tube representative! Tube Dept., General Electric Co., Schenectady 5, N. Y.

Circuit used
to establish
tube heater

...

warm-up time

Progress /s Our Most /mporent Product

GENERAL

ELECTRIC
162-1A1
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PORTABLE RADIO -TELEPHONE FOR
CIVIL ENGINEERING COMMUNICATIONS

For purposes of routine inspection
and maintenance the Pye V.H.F. Walkiephone
makes a valuable but inexpensive addition to any
V.H.F. scheme. Unimpeded by this lightweight equipment one man becomes a constant
source of information and, when required,
a centre of control. In places both unexpected
and inaccessible the Pye " Walkiephone "
ensures the smooth control of emergency
operations. Robust, reliable, and economical
in use, the complete equipment weighs
only to' lbs. with batteries.

P+

Telecommunications
Pye (New Zealand), Ltd.,
Auckland C.I., New Zealand.
Pye Radio & Television (Pty.) Ltd.,
Johannesburg,
South Africa.

PYE
94

Pty., Ltd.,
Melbourne, Australia.
Pye Limited,

Rye -Electronic

Pye Canada, Ltd.,
Ajax, Canada.
Pye Limited,
Plaza de Necaxa 7,

LIMITED

Mexico 5.

Tucuman 829,
Buenos Aires.

CAMBRIDGE

Want more information?
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Ltd.,
Dublin, Eire.
Pye Limited,
5th Ave. Building,
200 Sth Ave., New York.
Pye Ireland,

ENGLAND
January,
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ELECTRONICS

...Something really
NEW in RELAY DESIGN!
AT LAST
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C

HUSKY SUB -MINIATURE INCORPORATES MANY
EXCLUSIVE PATENTED FEATURES!
DESIGN FEATURES

SPECIFICATIONS

1. Printed circuit contact carrier. Saves space and simplifies
wiring.
2. Sliding interrupter leaf opens contacts, assures ultimate
resistance to shock and vibration. This achieves high insulation resistance and contributes toward increased arc supression and diminishing contact "bounce".
3. Balanced armature, center -pivoted, prevents failures due
to shock, vibration and acceleration.
4. Powerful magnetic circuit.
5. Terminal location not dependent on contact arrangement. Can be adapted to any customer requirement.
6. Unique contact circuits. (Shown normally closed.)
7. Exceeds requirements of latest military specifications.

OPERATING VOLTAGES: Up to 150 VDC
COIL RESISTANCE: Up to 10,000 Ohms

SENSITIVITY: As low as 0.080 Watts
ALTITUDE: Up to 85,000 feet
50 G's Operating

SHOCK:

250 G's Mechanical

VIBRATION: 30 G's up to 2,000 c.p.s.
POLE COMBINATIONS: 2 PDT to 6 PDT
TEMPERATURE RANGE: MIL -R -5757B
Class

Class

-

... 55 to + 85 C
B...-65Cto+ 125C

Class A

C

C...-65Cto+200C

SEND TODAY FOR COMPLETE DATA
ON THE NEW HUSKY SUBMINIATURES!

C
ELECTRON ICS

-

January, 1955
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1500 CHURCH
FREDERICK, MARYLAND
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#4/12/1.10

oroids

A..

'HIGH

'

ON

RODU

PROTOTYPES

ENGINEERING DEVELOPMENT
RESEARCH

C -A -C

TRANSISTOR TRANSFORMERS

advanced engineering in
subminiaturization, CAC offers transistor transforme
in hermetically sealed cases, molded or cast type
construction-designed to meet military requirement
temperatures
) 550 C to CO 105° C. Enclosed
magnetic field afforded by toroidal form. Frequencie
and impedances to your specifications ...utilize
our advanced engineering and modern high speed
production facilities. See your CAC representative now.
Consistent with

(-

...."
SEJ

11,
Ini
r11'll_"
I11

YILoNiFoRMER
T

PUL$

a

1.3

911

0S.

sign

A TYPICAL PUISE TRANSFORMER ONE OF MANY CUSTOM DESIGNS DEVELOPED by CAC
EXHIBIT EXCELLENT CHARACTERISTICS
ENGINEERS -- HIGHLY STABLE TOROIDAL UNITS

-

KEEP YOUR DESIGNS AHEAD WITH CAC SUBMINIATURES
AND PULSE TRANSFORMERS, REACTORS AND IN
OKES, T;..

V

l

APPLI

FOR TELEMETERING

Z

O

AND AIRBORNE EQUIPMENT

i=

w

40
30
20
10

-

`

II-

\IiM/11111141W//I

íli/11i111111I/
1\%11111J111111111IE
2300

3000

3900

5400

1350

10 5K

14.51(

FREQUENCY IN CPS
.55 CUBIC INCHES AND LESS.
EXCELLENT BAND PASS CHAR-

ti

Actual Size

ACTERISTICS -DESIGNED TO
IDEAL
MIL SPECIFICATIONS
MULTI CHANNEL OPERATION.

A

C -A C

45

5 DB

DB

i

MMEMIMinaJI .' r
I

FREQUENCY

STANDARD LOW PASS SERIES - DESIGNED
& PACKAGED 10 MIL T27 SPECIFICATIONS
OFFERS OVER 45 db ABOVE L 1., = 1.5 TT).
TEFHERMETIC SEALED STUD MOUNTED
LON TYPE TERMINALS. CIGARETTE SIZE
PACKAGE. 3, 6. 10 & 15 KC STD. UNITS. ALSO
AVAILABLE IN SUBMINIATURE VERSION.

-

-

FOR ADDITIONAL INFORMATION

-

CONTACT

COMMUNICATION ACCESSORIES COMPANY
HICKMAN MILLS, MISSOURI
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Subminiature Filters

Want more information?

PHONE KANSAS CITY, SOUTH 5528
Use post card on

last page.
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PHOSN
F-1

This patented Chase

alloy

may be the perfect
metal for your Special Job!
For jobs requiring a metal with high
strength as well as high conductivity,
Chase Phosnic Bronze is ideal.

The combination of high strength
and high conductivity found in Chase
Phosnic Bronze is not matched by any
other commercial metal! In addition,

Chase Phosnic Bronze has excellent

CHASE

workability, high corrosion resistance.

A
`eo,
;4

For complete information on this
special Chase alloy, check the coupon
below.

FREE

Albanyt
Atlante

Chicago

Denver

Dept. E-155

Cincinnati

Baltimore

Cleveland

Boston

Dallas

ELECTRONICS

-

Name
Position
Firm
Street_

SUBSIDIARY OF KENNECOTT COPPER CORPORATION

Indianapolis

Minneapolis

Detroit

Kansas City, Mo.

Grand Rapidst

Los Angeles

Houston

Milwaukee

January, 1955

(tsales office only

Newark

Philadelphie
Pittsburgh

San Francisco

New Orleans

Providence

Seattle

New York

Rachestart

Waterbury

St. Louis

Want more information?

Chase Brass & Copper Co.
Waterbury 20, Connecticut

Gentlemen:
Please send me your free Phosnic Bronze booklet.

BRASS & COPPER CO.

The Nation's Headquarters for Brass & Copper

f R co.

-1

Chase,
WATERBURY 20, CONNECTICUT

C

Copper

City-_
a.
Use post card on

State

J
last page.

www.americanradiohistory.com

97

modern successor
to the galvanometer
OW-the

the new

uutiK
Null Indicator

electrical
characteristics
INPUT IMPEDANCE

1500 ohms
CURRENT SENSITIVITY

0.6 x 10-9 amperes
per millimeter
VOLTAGE SENSITIVITY
1

microvolt

per millimeter
OPERATING VOLTAGE

115 volts, 60 cycles

If you use galvanometers, you'll be interested in the new ElectroniK Null
Indicator. For here, at last, is the lab man's ideal d -c null balance detector .. .

completely free from all the limitations of galvanometers.
It's easy to use-no "loss of spot" from excess signal; bridge balancing operation is simplified.
It's self-protecting-will take heavy over-loads without damage.
It's vibration-proof-undisturbed by nearby traffic or machinery.
It goes anywhere-needs no leveling or special mounting; plugs into 115 -volt
60 -cycle line; small case fits readily into experimental set-ups.
It's stable-holds steady zero after warm-up.
It's fast-indicates in less than one second; ideal for production testing.
It's sensitive-suitable for use with high precision measuring circuits.
The ElectroniK Null Indicator is priced within reach of any budget. It will
be a valuable asset to your lab. Write today for complete information.
MINNEAPOLIS -HONEYWELL REGULATOR CO., Industrial Division, Wayne and
Windrim Avenues, Philadelphia 44, Pa.
REFERENCE DATA: Write for Instrumentation Data Sheet

No.

10.0-12.

MINNEAPOLIS

do.H

98

oneywe

BROWN

INSTRUMENTS
IAMg Cetted.4-

Want more information?

t

Use post card on

last page.
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New Sub -Miniature Relay
Now Double Pole Double Throw
with Increased Ratings

ACTUAL
SIZE

TYPE

KH-6D
Weighs 0.33

ELECTRICAL SPECIFICATIONS

oz.-has

low capacity for

RF

switching. Applicable

CONTACTS: Double pole double throw rated et
0.5 amperes at 26.5 volts DC or 115 volts AC
resistive

to printed circuits.

COIL: Sensitivity-nominal 1.0 watts, maximum
0.3 watts

Resistance-up to 1500 ohms standard
TEMPERATURE: Minus 60° C to plus 125° C

VIBRATION: 10 G up to 500 cycles
SHOCK: 100 G plus (operating)

OPERATION: 2 milliseconds at
nominal voltage direct from battery supply
and
millisecond with series resistance

SPEED OF

1

ALTITUDE: 350 volts rms at 80,000 feet
TERMINAL TYPES: Printed circuit, solder terminals

and plug-in
CAPACITY: N. O. contact to case 0.6 mmf.

Write for catalog sheet giving complete information

ALLIED CONTROL
ALLIED CONTROL COMPANY, INC., 2 EAST END AVENUE, NEW YORK

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 Long Island City 1, N.Y.

Tel. STilleell 6-1106
100

specialists in microwave application

Cable address: "BUDDSTAN"
Want more information?

Use post card on

last page.
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NEW GERMANIUM POWER RECTIFIERS
REDUCE VOLUME AND WEIGHT 75%

... and actually cost less!
,

GERMANIUM

Because of the higher efficiency of germanium, these
new G -E rectifiers achieve a full 75% saving in size and
weight-and yet actually cost less than any conventional
type dry rectifier in use today. This sharply-reduced
weight and volume is a result of greatly-increased power
per cell in G.E.'s unique low -loss rectifier.

POWER
RECTIFIERS

Compare and see! For new efficiency in your 1955 designs go the limit with new G -E Germanium Power
Rectifier. Tell your rectification problem to the G -E
application engineer-write today to: General Electric
Company, Germanium Products, Section X415, Electronics Park, Syracuse, New York.
SAMPLE DELIVERIES ARE SCHEDULED FOR FEB. 1955

OVERALL SIZE IS

!

These rectifiers are available in standard combinations consisting of one or more rectifying elements. A few typical
ratings are listed below.
CIRCUIT

D -C OUTPUT AT 550 C

Half Wave

30 amps @ 60 V
15

Full Wave Center Tap
Full Wave Bridge

Three -Phase Half Wave
Three -Phase Bridge
Three -Phase Star

Be "money -wise" and
"pound -wise" too, with these
stand -out design features:

(Resistive Load)

Weight and volume reduced

amps@ 120V

amps @
30 amps @
10 amps @
10 amps @
30 amps @
15 amps @
15 amps @
30 amps @
10

4" x 5" x 10"

180 V

75%

60 V
180 V

Rectifier losses have been reduced to 1/3 or less

125 V
95 V
190 V

No forward aging effects...no
need for age -compensating

190 V

devices

95 V

7'rogress Is Our Most /mporfant Product

GENERAL
ELECTRON ICS

-

January, 1955
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On this specially

designed pneumatic comparator gage, the operator can check dimensions of
elliptical cathodes to an accuracy of .0001" major axis and .00005" minor axis on mass production runs.

dimension control
means better fitting cathodes
SUPERIOR TUBE

75 to

We were called upon to mass manufacture high performance seamless nickel alloy
elliptical cathodes (shown above) with major and minor axes of .048" and .025"
respectively, only 12 mm. long.
During the formation of the tiny beads shown above, the cathode underwent
microscopic dimensional distortion of no more than .00125".
The development of this cathode required us not only to change to novel manufacturing methods and new processes, but to design new machinery.
Precision, accuracy and speed were also required in the functioning of a start -tofinish dimension control system. The pneumatic air comparator has proved that
cathodes produced at Superior are now free from distortion, and 99% of the entire
production is well within the tolerance limits specified even on repeat orders running
into the millions.
The resultant cathodes offer a better fit for the heater, less likelihood of heatercathode shorts, reduced microphonics, and improved electrical characteristics for
the vacuum tube.
We are willing to go a step or two beyond the accepted and established practices
to solve problems in electronics involving the use of cathodes and fabricated parts
for the industry which are made from small metal tubing. This extraordinary attention
to detail is given to many types of Superior specialty tubing and parts. We are equipped
to manufacture products controlled to the most modern standards of variation. This
elliptical cathode is one such product. We invite requests for Data Memorandum #5
on Cathode Materials and for Bulletin #40, a guide to the selection and application
of small diameter tubing. Superior Tube Company, 2500 Germantown Avenue,
Norristown, Pa.

eSuaeriór

1

diameter

vs.

length comparison plot
illustrates the improved
bead conformity in new
Superior Tube cathodes.

OLD cathodes. Note

distortion near
beads.

NEW

cathodes.

Note uniform bead
heights and cathode
diameter.

ZIe

The big name in small tubing
All analyses .010" to 5/8" O.D.
102

-

Certain analyses in light walls up to 21/2" O.D.

Want more information?

Use post card on

last page.
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...

Bomac was the first to manu1N23D
facture the 1N23D silicon diode. System
designers, for the first time, could obtain a
diode with greatly increased sensitivity and
superior electrical characteristics in relation
to existing types.

6738... First again in the field of tube
miniaturization, Bomac developed a new
type TR tube designated the 6378. Designed specifcally for airborne radar equipment, the 6378 is a miniaturized version of
the 1B24A (another Bomac first), 1860 and
the 1624. Size was cut in half, and weight
was reduced by one fifth with no sacrifice in
performance or efficiency.

offtac
BL -25

The BL -25 TR tube, designed and

.

,ij11 r1

developed by Bomac, was the first cell -type
tube system
engineered to withstand high
power levels and maintain recovery time
over a long period of life. The BL -25,
although originally designed for _a specific
piece of equipment, has proven its versatility
in

various applications within the industry.

IN MICROWAVE

...

...

BL -58
Bomac was the first to develop
shutter tubes and integral TR -shutter combinations for continuous crystal protection. The
BL -58
was the first integral TR -shutter

combination developed by Bomac. With
integral TR -shutter operation, bulky wave guide shutters could be eliminated at
considerable savings in size and weight.
This tube has now been superceded by
improved models.

BL -87
Now, Bomac is first again to
introduce a new concept in complete duplexer
operation. For the first time in S -band, a
complete duplexer is offered to the industry.
The BL -87 is a dual TR tube, complete with
perfectly matched hybrids to assure maximum
efficiency and long life. Systems designers
can now be assured of reliable duplexer
operation because Bomac's hybrids are
designed specifically for their dual TR tubes.
Bomac is first again in design and development of microwave tubes.

BOMAC DUAL TR DUPLEXERS
Tube

Frequency

6334
(BL -21)
BL29

BL35
8141
B160

MC1

G490-9578

9325-9425
15000-17000
9325-9425
5400-5900

...

Bomac's BL -509 was the first
-509
complete duplexer offered in one compact
unit. Combining a Bomac dual TR tube having
integral shutters with two perfectly matched
hybrid junctions in a single unit, the BL -509
provides duplexer operation and continuous
crystal protection in one package. Light
weight and compact, the BL -509 assures
superior electrical performance and mechanical simplicity.
BL

/
BEVE
We invite your

inquiries regarding

.

R

L

Y,

<lb(i"CIfUf/.

I1C.

MASSACHUSETTS

ENGINEERING
EEVELOPMENT
PRODUCTION

Write 'on your
Catalog on request
company letterhead
Dept E-1 BOMAC
Laboratories, Inc Beverly, Mass.

HYDROGEN
DIODES
GAS SWIT:H NG TUBES
MAGNETRONS
THYRATR7N;
DUPLEXERS

MODULAIDRS

www.americanradiohistory.com

CAVITIES

Tube

8111
BL78
BL87

BL507
81600

FrequencyieC>

8500-9600
8490-9578
2700-2900
8490-9578
8490-9578

o

MAGNETIC TAPE CONTROLS MACHINES

LIKE THIS

An Ampex Magnetic Tape Recorder programmed all operations of this
16" lathe. The Ampex machine was selected by General Electric, who designed
and built the control system, to provide the "memory" which helped guide
the machine flawlessly through the accurate motions involved in machining
irregular parts. For each part to be manufactured, a skilled machinist made the
first unit. The Ampex recorder "remembered" his motions and could
thereafter direct the lathe in the manufacture 'of one part or a thousand
now or twenty years from now.

-

Other exacting work programs of drilling, jig boring, tapping, or gear cutting can be

...

converted into electrical signals by existing tracer techniques
and
permanently recorded on magnetic tape. The control system using the memory
characteristics of this tape can give you an exact duplication of the original
work sequence, again and again
wherever and whenever you want it.
Result: machine tool setup time is shortened ... print reading and "miking" times
are reduced ... operator errors and rejects are eliminated
and simultaneous
operation of two or more feeds, on two or more machines is possible.

...

...

For Your Automation Needs:

Ampex Precision and Durability
Ampex recorders retain precision even after thousands of hours of use. And
they can be adapted to almost any automation need. Let our application engineers determine whether magnetic tape can provide a
more efficient control system for your operation
or
write for our 16 -page bulletin on "Data Recording, Machine Control and Process Regulation."

-

C'Jignaiure

AMPEX
CORPORATION

ofgerfection in \//lagnelic cZcorclers

Contact your nearest Ampex representative or write
AMPEX CORPORATION

-

wire Dept. E-1896

934 CHARTER STREET, REDWOOD CITY, CALIFORNIA

Branch Offices: New York; Chicago; Atlanta; San Francisco; College Park, Maryland (Washington D.C. area).
Distributors: Radio Shack, Boston; Bing Crosby Enterprises, Los Angeles; Southwestern Engineering &
Equipment, Dallas and Houston; Canadian General Electric Company, Canada.

104
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there's no secret
to the
de

KARP "KNOW-HOW"
"Know-how" at Karp is the incomparable ability of trained specialists and engineers to produce quality -controlled, engineered sheet
meet fabrications at the lowest possible cost.
Into each of your requirements for cabinets, enclosures, housings and
chassis go the proven Karp procedures of

-

1.

4. fabrication

consultation

aD

that irons out the
"wrinkles" to prevent high
production costs, bottlenecks and delivery delays.

2.

that covers every possible production phase, including assembly, fitting
and bench work, required to
produce your units...

estimating

5. finishing

that analyzes each specification and suggests the
Karp facilities and available dies that keep your
costs low ...

of the most modern type

that permits each Karp enclosure to "reflect the skills
within ..."

3. engineering

6.

that assures safe handling and transportation to
your destination.

whose function it is to

transfer your plans and
samples into actual, economical, production runs...
Send us your blueprints, samples or sketches for quotations,
today. There is no obligation,
of course.

97`ZGi-o4u2P,t1

shipping

KARP METAL PRODUCTS CO.

Division of

H

&

B

American

211 63rd STREET

2ec>f

Machine Company, Inc.
BROOKLYN

20,

N. Y.

deii4 witAIii2

FACILITIES FOR ENGINEERED SHEET METAL FABRICATIONS:. in aluminum

or steel

r

long run or short

spot, arc, gas or heliorc welding

Modern plant -3
MOST COMPLETE

FACILIIILS Hirt

city blocks long
Thousands of dies ovailable
Most modern of sheet metal
fabricating equipment

any type finish

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

ENGINEERED SHEET METAEFABRICATION

ELECTRON ICS

-
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Creative.. Imaginative
TELEPHONE PAY STATION

TACHOMETER

ELECTRONIC

DATA PROCESSING MACHINE

70% Cost reduction.. The

manufacturers
wanted to cut

production
costs on this

B

pay station. They wanted more positive mechanical action built into the
unit .. to minimize service calls. So
their engineers, cooperating with Indiana Permanent Magnet engineers,

designed a new magnet assembly
using specially designed Indiana
Permanent Magnet (A), replacing a

conventional type steel magnet. Assembly functioned as a part of coin
return assembly (B). Results were
(1) flux increase 27% . . from 2750
Maxwells with steel magnet to 3500

with Indiana Permanent Magnet
using Alnico III, (2) magnet cost
reduced 70%, (3) weight saving, (4)
simpler design, (5) fewer service
calls required.

H

Immediate
Improved stability . . This company
wanted a permanent magnet assembly that would produce sufficient
torque and give added stability to
this tachometer. By varying the analysis and heat treatment of the magnet
material, Indiana Permanent Magnet
engineers developed special Cunife

permanent ring -magnets (E) and
(F) which, as component parts of
permanent magnet assembly (G),
provided the necessary torque and
improved stability. Results were: (1)
the desired torque and improved stability; and (2) the redesigned magnet
lent itself better to the limited space
resulting from the new design.

Here are six thumbnail case histories of
permanent magnet applications. You'll notice they all have one thing in common.
Special engineering and design service by
Indiana Permanent Magnet engineers .
design service that reflects original thinking,
creative thinking, imaginative thinking . .
was an important part of each story!
.

This specialized service is available to you

without obligation. Indiana Permanent
Magnet engineers, with more than 45 years
experience in designing permanent magnets

pickup

.

.

signal

This com-

puter manufacturer required a permanent magnet to build up a magnetic surface of the drum used in
Magnetic Reader and Recorder . . a
unit of its Electronic Data Processing
Machine. Indiana Cunife Permanent
Magnets were selected. Results:
Strong, dependable signals because
of the high coercivity and permanence of Indiana Permanent Magnets. Another permanent magnet
(Indiana Alnico) was used for the
housing (H) in the magnetic tape
Reader and Recorder unit of the
processing machine. Results: Immediate signal pickup .. sensitivity high
because of magnet's high efficiency.

for some 40,000 applications, will welcome
the opportunity to assist you in the development of your permanent magnet designs.
Indiana maintains the world's largest engineering staff devoted solely to the design
and application of permanent magnets . .
and the world's largest and most complete
permanent magnet research and production
facilities.
For additional details and a copy of Engineering Design Manual 4-A-1, write The
Indiana Steel Products Co., Valparaiso, Ind.

14/044 iefigutz0.44.t<ecruigiz,
www.americanradiohistory.com
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Permanent Magnet Design
helped these original equipment manufacturers
reduce costs . . improve performance . . simplify design

WATT-HOUR METER

GENERATOR

SOUND -POWERED
TELEPHONE

.
. was an important
consideration in the design of this'
electric self -powered telephone. It is
powered not by batteries nor other
outside power sources . . but rather
by sound waves which initiate a
series of electrically activated impulses. Working with Indiana Permanent Magnet engineers, the manufacturer, by selecting Indiana Sintered Alnico II, was able to use
extremely small magnets while maintaining high performance requirements. "Indiana Sintered Alnico II,"
reported this company's sales manager, "made possible small magnets
of high coercive force, the greatest
single factor in size reduction of
transducers compared to that possible with other alloys."

Compactness

Insures field stability . . This watthour meter is typical of hundreds of

.. This
permanent magnet generator uses
28 Hyflux Alnico V, bar -shaped Indiana Permanent Magnets. Minimum
maintenance and long service are
two "musts" in generators . . and
Indiana Permanent Magnets help insure these qualities. These magnets
(J) eliminate necessity for slip rings
and commutators, which in turn
eliminate sparking and resulting
radio or TV interference. And there's
no heat from the field coils . . nor
is excitation power needed.

different types of instruments and
meters using permanent magnets. A
single phase, 15-amp, 240 -volt unit,
it uses an Alnico I Indiana Permanent Magnet weighing only 0.2 lb.
Uniformity and stability of field, so
necessary for maintaining the initial
accuracy of this meter over a long
period of years, is provided by magnets of the type shown above. Similar magnets are widely used in mass

Permits uninterrupted service

spectrometers, vibration pickups,
galvanometers, medical instruments,
speedometers, fluxmeters, etc.

?zee Su wafteleger

Write for your subscription to "Applied Magnetics" . a bi -monthly publication carrying
helpful and practical information about permanent magnets
and their application to industrial and consumer products.
Please write on your company letterhead.
.

INDIANA
PERMANENT
MAGNETS

THE

INDIANA

STEEL PRODUCTS

www.americanradiohistory.com

COMPANY, VALPARAISO, INDIANA

EVERY

ELECTRONICS

ENGINEER

HAS

DESIGNED

COILS

UTILIZE

TO

"flMNRb"

P4OLDITE CORE
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...
ECONOMY

AVAILABILITY

UNIFORMITY

HIGH QUALITY
INTERCHANGEABILI
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.
GORES NOW

opLETE LI

OF MOLDITE ECONOMY

E>GIR

FERRICORES

Send for our new Catalog #120

MOISIIf

IRON (ORES
FORMS

AI¿

FERRITE CORES
MOLDED COIL FORMS
(iron and phenotic)
MAGNETIC IRON CORES
FILTER CORES
THREADED CORES
SLEEVE CORES
CUP CORES

NATION

THE MOST COMPLETE LINE OF
HOMO (OIL

A

CORES IN THE INDUSTRY!

(FRRIIFS

MOLDITEI
Robed T. Murray

Jerry Gotten Co.

614 Central Avenue

2750 W. North Ave.
Chicago 22, III.

lost Orange,

N. J.

Arnold Andrews
521

Cumberland Ave.

Syracuse, N. Y.

Perlmuth-Coleman & Assoc.

Jose Luis Pente

1335 South Flower

Cordoba 1472

Los Angeles, Cal.

Buenos Aires

COMPANY
1410 CHESTNUT AVE., HILLSIDE 5, N. J.
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D&LSLtLtN for
HIGH TEMPERATURES

VARGLAS SILICONE
CLASS H

TUBING and SLEEVING
for applications requiring prolonged heat endurance at
temperatures up to 260°C.
Varglas Silicone tubing and sleeving were developed by Varflex for
applications involving continuous operating temperatures up to 260° C.
Exceptional stability is combined with the following qualities .. .
Flexibility

-

be made self -extinguishing on special

sharp turns and 90° bends

cause no cracking or peeling

-

order.

no loss

-

of dielectric strength.

Cold -Resistant Excellent resistance to
chafing and abrasion, flexible to

- All grades
form
NEMA and MIL -I-3190 standards.
Moisture -Resistant - including
Dielectrically -Strong

con-

to

-35°C.*

resist-

*For temperatures down to

ance to salt water, mild alkalis and
acids.

Flame -Resistant

- Standard

test is 45 seconds to burn

Send

for

1

-65°C, and

for applications requiring extraordinary
flexibility, we recommend our new Varglas Silicone Rubber sleeving and tub-

burning

ing. Inquiries invited

inch. Can

FREE SAMPLES

Ea ,.

Mail coupon today for free folder
containing 25 different test samples
of Varflex insulating sleeving, tubing, lead wire and tying cord.

'';R

30ß N.

,X

SALES CO.

(for Silicon
Please

insulating nd me
g tubing

Rome.

N. y.
only)

C.

@Products

folder
particularly sand sleeving.

t

1

Tubing c.nd Sleeving

lanurry,

1953

of your
electrical

for

Company
Stree

City

ai
811
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sam pies

Nome

Mckers of
Electr,c=7l Insulating

interested in
insulation
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NEW ATOMIC CANNON

this
eeder.Roo t
V

Counter

;

Added Evidence

that

,,.1/G

-

oi1e Can Count on

VEEDER-ROOT
This mobile 280 mm. atomic cannon has two recoil motions. The primary recoil absorbs the
cannon's "kick". The secondary recoil (something new in artillery) absorbs the forces created
by the primary recoil. And each recoil motion is
recorded by this special Veeder-Root Counter
designed with a plunger -action shaft
which
keeps the score on the cannon's use and indicates

...

approaching need for maintenance.
This again points up the fact that "Anything
Worth Making
or Worth Doing
Is Worth
Counting." And Veeder-Root has the experience
and resources you can count on, to give you any
counter you need ... for any mechanical or electrical application
in any field from Atomics
to Automation. Write:

-

...

Chicago 6, III.
New York 19, N. Y.
Greenville,
Montreal 2, Canada
Dundee, Scotland
Offices and Agents in Principal Cities

VEEDER-ROOT INCORPORATED
HARTFORD 2, CONNECTICUT

®
110
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M -R -C SUPER -PRECISION
CATALOG
Tzemee sate

Write for Form 1543

MARLIN -ROCKWELL CORPORATION
Executive Offices: Jamestown,
www.americanradiohistory.com

N. Y

COSTS LESS INSTALLED
and

01íT -PERFORMS
ANY HERMETIC

SEAL TERMINAL MADE

the

NEW

RIVET TYPE

FIVE STYLES

LOCKIN TERMINALS
STYLE

=2

CUT COSTS
. can be supplied installed at a lower cost than
solder seal terminals.
FAR SUPERIOR
will outperform any other terminal made.

...
...

...

MEET MIL-T-27 TWIST TEST
will not turn, crack or leak!
CONSERVE SPACE
ideal for condensers, capacitors, transformers and similar applications.
AVAILABLE IN RIVET OR THREADED STUD TYPES... can be
adapted to fit individual specifications.
STYLE

=

STYLE $#4

STYLE

=5

HELDOR has perfected a new bushing design with
all the quality advantages of lock -in terminals .. .
yet they are so outstandingly practical that now,
for the first time, you can use them in many places
where you could never before afford compression
type, hermetic seal bushings. These new, rivetbottom terminals will cut big chunks out of your
production costs and can be used for any application
requiring quality bushings
. with far lower
installed -costs and far better performance than comparable terminals.
GET THE FACTS! Mail your prints or
"specs" today for an eye-opening, money -saving
quotation. DO IT NOW !

WRITE FOR DETAILS !

HELDOR MANUFACTURING CORPORATION
rutVIS HELDOR HERMETIC SEAL COMPANY, INC.
238 Lewis Street
112

Paterson, N. J.

Want more information? Use post card on last page.
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New Coil Winders Aid Production Flow
Standard Motor
Products Inc. uses
Leesona No. 107 Automatic
Coil Winders to integrate
production output
Once again Leesona Coil Winders
prove their ability to deliver faster,
more efficient performance.
Here is what H. O. Rosenstein, V.P.,
of Standard Motor Products Inc., Long
Island City, N. Y., has to say about
their No. 107 Coil Winders:
"Perfect timing with our production schedule has been achieved by
the installation of Leesona No. 107
Automatic Coil Winders for winding our ignition secondaries. Results have lived up to every expectation. The new Leesona No.107 Machines are great performers. Their
automatic operation gives us exactly
the precision accuracy we want
plus perfect coordination with our
general production flow."
Reports like this are familiar stories
wherever plants have modernized with
Leesona No. 107 Coil Winders. And
they give you a good idea of how these
advanced machines can benefit your
own coil winding operations.
Get All The Facts
on the Leesona No. 107 Coil Winder.
Send the coupon for a new, illustrated
bulletin describing how every feature
is designed to produce compact, uniform paper -insulated coils
in fastest
time
with minimum operator attention
at lowest. cost.
Read how you can step up your coil
winding production to new, profit boosting efficiency
with the machine
that's the last word in automatic coil
winder design. The coupon also lists
other helpful coil winding information.
Why not check and mail it today?

-

The Leesona No. 107 Automatic Coil Winder

winds 4 to 30 paper -insulated coils in stick form
simultaneously. Handles wire sizes from No. 19
to No. 42 (B&S). Automatic operation eliminates human error, and the smooth electronic
drive reduces wire breakage to a minimum.
Standard Motor Products' installation of fast,
accurate No. 107 machines is speeding production of Blue Streak and Standard ignition coils
(inset).

-

--

-

UNIVERSAL WINDING COMPANY
P.

O. BOX

1605, PROVIDENCE

1,

RHODE ISLAND, Dept.

11

Please send me

FOR

Bulletin on the Leesona No. 107 Automatic Coil Winder.
Condensed catalog of Leesona Winders.
Bulletin on the new Leesona Pay -As -You -Profit Plans for purchasing of leading
modern coil winding machinery.

WINDING COILS

IN QUANTITY ...ACCURATELY

Name

...

Company

AUTOMATICALLY... USE
UNIVERSAL WINDING MACHINES
ELECTRONICS-January, 1955

City
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NEW!
Tektronix

Two more PLUG-IN UNITS for
Type

531 and 535 Oscilloscopes
A new micro -sensitive preamplifier,
Type 53E...and a new wide -band
differential preamplifier, Type 53G

Type 53E Low -Level

Differential Preamplifier
50 microvolt/cm to 10 millivolt/cm calibrated sensitiv-

... greatly expand the working range
of Type 531 and Type 535 Oscilloscopes. Application areas entered with

ity. Frequency response, 0.06
cycles to 60 kc. Rejection ratio, 80,000 to 1 for in -phase
signals at full gain. 7µv rms

these new plug-in units ordinarily require the acquisition of
cumbersome auxiliary equipment or separate specialized
oscilloscopes. But you can equip your Type 531 or Type 535
for either or both types of work for just the cost of the
plug-in unit...without loss of performance in its other applications. Your Type 531 or Type 535 becomes potentially
more useful to you each time Tektronix announces a new
plug-in unit.

maximum combined noise
and hum with input grids
grounded at the input connector
$165

Type 53G Differential

Wide -Band

DC

Preamplifier

-

OTHER PLUG-IN UNITS

Type 53A
DC to 10 mc, 0.035 µsec risetime; 0.05 v/cm to 50 v/cm,
$85
calibrated
Type 53B
Same as Type 53A with additional calibrated ac-sensitivity
$125
to 5 mv/cm
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
$275
sweep...or free running at about 100 kc
Type 53D
Differential input, high gain. DC to 350 kc at 1 mv/cm
mv/cm to
1
passband increasing to 2 mc at 50 mv/cm. Full range
$145
125 v/cm

risetime 0.035
µsec. 0.05 v/cm to 20 v/cm
calibrated sensitivity. Separate step attenuators for both
inputs. Better than 100 -to -1
common -mode rejection at full
gain for the entire
passband
$175
DC to 10 mc,

-

-

-

OSCILLOSCOPE CHARACTERISTICS
Advanced Cathode-Ray Tube

Balanced Delay Network

Entirely new metallized crt provides full 6cm x 10cm undistorted
viewing area...50% more vertical deflection than previous high sensitivity tubes. 10 kv accelerating potential permits single sweep photography at the fastest
sweep speed.

0.25 µsec signal delay in vertical

Wide Range of Triggered
Sweeps
0.02 µsec/cm to 12 sec/cm, con-

tinuously variable. 24 calibrated
sweeps from 0.1 µsec/cm to
5 sec/cm, accurate within 3%.
Accurate 5-x magnification.

Wide -band Output Amplifier
DC -coupled amplifier designed
for use with all Type 53 -series
Plug-in Units.

amplifier.
Sensitive Horizontal Amplifier
0.2 v/cm to 20 v/cm sensitivity.

Versatile Triggering
Internal or external, with amplitude level selection or automatic

triggering.
Square -Wave Amplitude

Calibrator
0.2 my to 100 vin 18 steps, accurate within 3%.
DC -Coupled
CRT

Unblanking

Beam Position Indicators

Electronic Voltage Regulation

Write for A-101, free 12 -page
specification booklet

Your Tektronix Field Engineer or Representative will gladly
arrange a demonstration at your convenience...call him today.

Tektronix, Inc.
Box 831A
CYpress 2-261 1
P. O.

114

Portland 7, Oregon
Cable: TEKTRONIX

TYPE 535

Type 531 -$995 plus price of desired plug-in units.
Type 535-Same characteristics-plus delayed sweeps.
µsec to 0.1 sec calibrated delay in 12 ranges, incremental accuracy within 0.2% of full scale. Conventional or
$1300 plus price of desired
triggered operation
plug-in units. Prices f.o.b. Portland (Beaverton), Oregon.
1

Want more information? Use post card on last page.
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TUNING FORK

NEW DRIVE

RESONATOR

PRINCIPLE

+

+TRANSISTORS=

ADVANCED

FEATURES

IN

fvwZia

FREQUENCY STANDARDS
1 COMPACTNESS

L

Complete audio frequency standard, ready to operate, takes as little space
weight as low as 4 ounces. Available in vacuum sealed pack-

as 2 cubic inches
ages if desired.

5MW. POWER

-

Only one energy source of 3 to 6 volts needed. A series resistor may be used

INPUT

for a higher voltage source.

10 VOLT SIGNAL
OUTPUT

Several times the direct output of conventional drives. In many applications,
unit eliminates the need for intermediate amplifiers

0.2% TOTAL
DISTORTION

Excellent wave form does away with need for "clean up" filtering makes
these standards an ideal tone source for distortion measurements, communications and telemetering applications.

5

O: 12,000

New drive principle virtually eliminates magnetic stress and eddy current
drag on the resonator-results in an operating Q heretofore unattainable.

L
U

0.001%
ACCURACY

Substantial reduction of external influences and use of temperature compensated alloy resonators combine to make the most of the inherent precision of
the tuning fork principle.

7

LONG LIFE
EXPECTANCY

Silicon or germanium transistors operate conservatively in these standards,
to take full advantage of a life expectancy generally recognized as being many
times that of vacuum tubes.

A

-

ADVANTAGES IN AUDIO FILTERS
Improved linearity and high efficiency make these mechanical resonatorsparticularly suitable for filter applications. Features include:
(1) Q and stability exceeding toroid-capacitance combinations;
(2) space and weight savings below 2,000 cycles; (3) magnetic circuit distortion -54 db. at rated level; (4) ratio of equivalent
electrical resonance impedance to winding impedance up to 300:1;
(5) taps and multiple windings if desired; (6) no need for
matching
two components for a specified frequency.
Requests for full information or assistance on special applications invited without ofiligation.

McSHAN DEVELOPMENT CORPORATION
71 MURRAY
STREET

ELECTRONICS

-

lannra-y, 1955

NEW YORK 7, N. Y.
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N

A ROUGH

RIDE FOR THEN

ELECTRONIC UNIT!

So DOELCAM makes sure

with

it rides safely

NOPCO LOCKFOAM
When you're building a guided missile, you have to
find a way to protect from terrific vibration and shock
the sensitive resistors, capacitors, vacuum tubes, and transistors
that make up the electronic circuit-the "brains"
of the giant projectile.
Let Doelcam Corporation, Boston, Mass., tell you
why they choose Nopco Lockfoam for this important task.
Says Doelcam: "The electronic parts, firmly bound
in this light -weight plastic, withstand tests
of vibration in 3 planes from 0 to 500 cycles per second
at 10 G and shocks of 50 G. The advantages of
Lockfoam in such electronic airborne applications are its
light weight, inherent strength, and its ability to
grip the electronic components firmly enough to protect
them from vibration and shock and yet gently
enough not to crush them."

Plus, of course, ease of assembly; the liquid
Lockfoam is simply poured into a mold which contains
the electronic circuit, and hardens around it.

Each of Lockfoam's 50 different formulations
is highly consistent and reproducible. Perhaps the
rare combination of properties of this versatile
plastic can help with some product you have
in mind. Write today for the Nopco Lockfoam booklet.
Nopco Chemical Co., Plastics Division,
248 Stier St., Harrison, N. J.

California Office: 4858 Valley Blvd., Los Angeles 32

116
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Another G -E Capacitor First for the Elec-.
tronics Industry

DOUBLE -ROLLED COVER SEAM
makes a mechanically strong, hermetic seal.
SOLDERLESS

DRAWN -RECTANGULAR CASE has no soldered seams, does not depend
on solder for mechanical snrength and effective sealing.

new...

G -E

CAPACITORS IN

DRAWN -RECTANGULAR CASES

BOTTOM OF CASE IS INDENTED to permit mounting in inverted position.

Solderless, double -rolled cover seam
Seamless case with standard dimensions
General Electric is now producing fixed paper -dielectric
capacitors in seamless, solderless cases with standard
dimensions that comply with or exceed MIL specifications.
For complete information contact your G -E Apparatus
Sales Office or write for Bulletin GEC -809A to Section
442-24, General Electric Co., Schenectady 5, N. Y.

Progress /s Our Most /mpor/ant Produce'

GENERAL(

ELECTRIC

available for applications below
special skirted bushings for higher voltages.

FOUR BUSHINGS STYLES are

2000 volts
ELECTRONICS

-January,

d -c,

1955

Want more information?

UPRIGHT OR INVERTED MOUNTING is possible
using either spade lug, or footed brackets (above)

STANDARD CASE SIZES are interchangeable, making it unnecessary to change drawings or circuit layouts.

Use post card on
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Joseph H. Snyder, President of the Color Corporation of America, tells:

"How we set

a

record with the Thunderbird!"

"When news got out about the Thunderbird, Ford dealers
scheduled a big preview at Palrn Springs, California," relates
Joe Snyder of Color Corporation of America.
"But as the date drew near, it became clear to Ford that the
one Thunderbird then in existence-a hand -made modelwould have to stay there in Detroit
"The solution ? Giant natural color prints-and Air Express.
"Films were rushed to the Color Corporation in Tampa,
!

and we made Hi -Fidelity color prints larger than the top of
a desk. These were back in Detroit in record time-and in
Palm Springs the day after
!

"There is no other service comparable to Air Express. We
would be just a local business without it.
"Yet Air Express rates are usually lowest of all. For instance, a i0lb. shipment from Tampa to Detroit costs $5.06.
That's 68¢ less than the next lowest-priced air service."

A1rL*presc
GETS TM'RE FIRST
CALL Ali? EXPRESS
118

. . ,
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Scheduled Airlines

EXPRESS AGENCY

division of RAILWAY
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Are the contacts you use

GOOD ENOUGH...
or

TOO GOOD

9

The answer to this question can make an important difference in the performance and cost of your
product. If your contacts do not measure up to
their intended job, they can seriously detract from
the satisfactory operation, freedom from maintenance, and acceptance of the equipment in which
they are used. If the contacts are too good, or
over -designed, they add uselessly to the cost of
the finished equipment.

The extensive selection of
contact materials developed by Mallory's metallurgical research includes an unequalled variety of
specialized materials.

THE RIGHT MATERIALS.

THE RIGHT DESIGN.

Mallory engineers apply to your
problem the knowledge gained in thirty years of
contact experience. Standard designs are recommended wherever possible for standard requirements
and for special needs, custom -fitted
designs are developed.

Designing a contact for a specific job, however, is
a real engineering problem. It involves consideration of many electrical, mechanical and environmental factors. The current and voltage in the
interrupted circuit
the type of load ... the
expected service life
contact
contact gap
pressure ... ambient temperature and atmosphere
these and many other aspects of the problem
demand evaluation.

...

...

...

...

Mallory cost-saving design assures
top economy consistent with service requirements.
Further economies are often realized by having
Mallory fabricate your complete contact assemblies for you.

THE RIGHT PRICE.

...

From Mallory, you can be sure of getting contacts
that will perform correctly in your application .. .
at a price that fits your production budget.

to discuss your particular problem. Write or call today for a consultation,
and for a copy of the Mallory Contact Catalog.
A Mallory engineer will be glad

Expect more...
Get more from MALLORY
In Canada made and sold by Johnson Matthey & Mallory, Ltd., 110 Industry Street, Toronto 15, Ontario

Serving Industry with These Products:
Television Tuners
Electromechanical-Resistors
Switches

P.R. MALLORY & C0. Inc.

MALLORY

Vibrators

Electrochemical-Capacitors
Rectifiers
Mercury Batteries
Metallurgical-Contacts Special Metals and Ceramics Welding Materials
P.

120
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electronics

W. W. MacDONALD, Editor

JANUARY

1955

CROSS

TALK

CONTENTS

front to pages
issue of

... If you look up

1, 2 and 3
ELECTRONICS you

of this

will see

that we have doubled the space devoted to the indexing of editorial
contents.
In addition to listing featured
articles we also give the Iocation
within the magazine of shorter but
no less important items appearing
in the Industry Report, Electrons
At Work, and Production Techniques departments. This, we think,
will make it easier to find ideas of
specific interest despite continued
growth of the industry which we
serve.
To further flag the contents for
busy readers these same front -of book pages will contain a new department called Shoptalk, in which
significant activities of the magazine, its editors and its authors,
past, present and future, will be
briefly outlined.
This is the first and not the last
improvement in service planned for
1955 beginning, appropriately, in

January.
RECOGNITION

... The week of

February 20-26 has been designated National Engineers Week.
The purpose of this observance
is to bring to the attention of the
public the importance of the engineering profession to the country's future. The future prosperity
of the United States, and her very
safety, are largely dependent upon
continued ingenuity in the engineering application of scientific
discoveries to increased producELECTRONICS

-

tivity and to military preparedness.
We are happy to join in the
effort to focus attention on these
obvious facts.

...

In the naWASHINGTON
tion's capital for the better part
of a week, we did our best to determine what lies ahead business wise, and it looks like this :
Government orders for electronic equipment should be larger
in 1955 than in 1954. Orders placed
in 1953 and earlier were deliberately stalled while the Department
of Defense took stock after Korea.
Resumption of buying after stocktaking occurred around mid -1954.
It is likely to increase, although
not sharply, during the coming
year, and present planning would
tend to level out purchases roughly
two years later.
The nature of products ordered
may be somewhat different than in
recent years emphasis is at the
moment shifting from stockpiled
staples for masses of men to more
specialized equipment representing
what might be considered the electronic equivalent of increased firepower, from long-range offensive
weapons to short-range defense
weapons. There are some notable
exceptions, but they are exceptions.
;

MEN OF PARTS . . . Experienced components engineers are
extremely scarce. Even recent
graduates are not readily interested in such specialized design

January, 1955

work, preferring the glamor of
systems, circuits, tubes and semi-

conductors.
There is a real opportunity for
men who thoroughly understand
parts (see p 2), not only with
companies that make them but also
with assemblers who can profit
by intimate knowledge of the types
and qualities of components available.
We know of several men who
have recently leaned in this direction; there should be more.
COUNT 'EM .. . Traveling wave
tubes are not yet used in sufficient
quantity to warrant mass production, but they are so promising for
many applications that quite a few
companies are producing such
tubes for the experience.
This, a friend of ours on the
west coast tells us, accounts for
the fact that in that area at least
there are almost as many traveling
wave tube engineers as there are
traveling wave tubes.

CONTRACTS

. . .

A manufac-

turer who is reputed to have an
uncanny ability to handle even the
most complex government comtracts and get out with a whole
skin says his system is simple :
"Get everything in the record.
Then render frequent status reports."
Contracting officers, it seems,
come and go at fairly frequent intervals. And new ones have nothing much to guide them except
what they see written down.
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Specular photographs

of a

fighter aircraft present continuous information as to source of reflection from target

Airplane Models Reveal
Simple, rapid and inexpensive method of estimating regions of high and low radar
reflection by light reflection technique indicates which surface of an aircraft must be
modified to reduce the susceptibility to detection by radar
By ELW00D B. COLE, JR.

Electronics Department
Baltimore, Maryland

The Glenn L. Martin Company

in radar parlance
is a measure of the amount
of power reflected from the target
to the receiver. By definition, radar
cross section is the intercepting
CROSS SECTION

SOURCE AND RECEIVER PARAMETERS
EFFECTIVE AREA A

REFLECTING SPHERE

FIG. 1-Geometrical optics of a reflecting spherical target. Distance between the

reflecting sphere and light source is much greater than the sphere radius

area which an isotropically scattering target must have to produce
the same signal at the receiver as
the actual target.
The radar cross section of an aircraft, or any target of complex
shape, in general will vary substantially according to the aspect at
which it is illuminated. If illuminator and receiver are physically
January, 1955
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How to Avoid Radar
separate the radar cross section will
also vary as a function of the viewing aspect.
Radar cross-section measurements of aircraft in flight have produced results which are not altogether consistent or compatible
with theory.' Furthermore, airborne tests are expensive and introduce errors and unknown variables.
The use of specular models is a
relatively simple technique for approximating radar cross section
and recording simultaneously the
major source of reflection.
A specular scale model of an airplane is totally illuminated by a
beam of white light having approximately the same divergence as a
radar beam. The reflected light is
then measured as a function of
target aspect. The model is rotated,
and simultaneously a photographic
record of the illuminated model is
made for every degree of rotation
ELECTRONICS

-

with respect to receiver position.
The recorded received signal is an
approximation of the radar cross
section.
To estimate cross section magnitudes for large reflection lobes, corrections are required for measured
values from certain geometric surfaces, depending on the particular
full-scale frequency. The specular
model method of approximating
radar cross section may be used to
formulate a program for reducing
the reflectivity of certain portions

of an aircraft.

Spherical Target

Figure 1 shows the geometric
optics of a reflecting sphere at a
distance r from an illuminating and
receiving point. The spherical
radius R8 is much larger than the
wavelength of illuminating energy.
The distance r is so much larger
than the radius R8, that the sphere

January, 1955

may be considered to be illuminated
by parallel rays. This geometry is
shown out of scale for clarity. The
incident energy is reflected back
toward the receiver as if from
focus F to a first approximation.
Only the reflected energy in cone
C with area a on the surface of the
sphere, will be intercepted by effective receiver area A. When Pr is
the source power and G is the gain
over an isotropic source, the received power Pr is given by
Pr = PTGRs2A/(47rr2 X 4r2)

For unit power density incident on
sphere
Pr = Rs2A/4r2

The familiar radar range equation
may be expressed as
r4

where

X

a2PTv/(42r)3P,

(1)

= wavelength and r
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FIG. 4-Reflection measuring setup for

analyzing the reflection characteristics
shapes

of different

radar cross section of target, or
P, =

of radius, Rs is substituted and the
reflected signal from the sphere is
recorded. The sphere represents a
cross section of 7CR82, or a full-scale
cross section of 1k2R32, where k is
the scale factor. Thus, the average
return from the target may be
calibrated, and the average cross
section, e expressed in full-scale
area. The recordings are made proP, = ARs2/4r2
When illuminated with r -f portional to 10 log 13'0 so that the
energy, various regions of the pattern may be calibrated in db.
An aircraft target will present
target cause constructive and deand cylindrical reflecting surplane
at
the
effects
structive interference
receiver as the target makes slight faces at certain aspects and large
changes in relative position. Such received signals will be observed
interference effects, due to relative from these surfaces at normal inphase differences of the returns cidence. Reflections from such surfrom the various surfaces, will be faces, when illuminated with white
present when the interfering echoes light, are not in the same proporreach the receiver within a time tion to the returns from spherical
difference less than the pulse dur- surfaces, as they are in the case of
ation. When the pulse duration is 1 radar illumination. Therefore, a
microsecond, the signals interfere correction must be made to the
if their range difference is less than measured light values to restore
491 feet. Such is the case for a the correct proportionality.
Radar cross sections of several
single aircraft target.
shapes have been derived and
basic
range
aspect
a
target
Within
in Table I along with
listed
where interference lobes are pre- are
cross sections derived
light
white
dominant (absence of intense sigoptics. The correct
from
geometric
nals which obliterate the interferfor
a
plane surface with
proportion
received
average
an
ence pattern),
power, Pro exists. Since the ampli- respect to a sphere, is then
452/ X2Rg2
tudes and not the intensities add,
the received power, P, at any par- and for a cylinder
212R0/ ARs2
ticular aspect may be more or less
proportionality by
The
measured
The
probabilPr..
the
average,
than
ity that the received power exceeds white light reflection for a plane
a certain value, P, may be ex- surface is
r2/Rs' for S > (A/4)
pressed as"
or
F(p) = e exp (Pr/ Pro)
(A/4)
4Sr2/ARs2 for S
When a similar target is illumi- and for a cylinder
nated with white light, the reflecrR,/Rs2 for l => (.VA/2)
tions from various surfaces are inor
coherent and the received power
2lrR./ 'VA Rs for l < (.rif -'
over a range of aspect angles is
equal to the average, P'0.
In the absence of intense reflections, detection of an aircraft target will be governed primarily by
the average received power, Pro
rather than interference maxima or
minima due to aircraft vibration,
rapid relative motion with respect
to the receiver or changes in attitude and aspect. For a target as
qualified above, light reflection
methods will give a good approximation of the average cross section
in the interference region, a
measure of P'0. The reflected signal
FIG. 5-A representative reflection patfrom the rotated model is recorded;
tern of a fighter aircraft
the model is removed and a sphere

posite of signals reflected from
numerous surfaces of various configurations. However, under a particular set of conditions, and for a
given target aspect, the received
power regardless of the sources will
have a value P,. There is then, a
sphere of radius Rs which will produce the same signal at the receiver

BLACK NONREFLECTING BACKGROUND

PTGA0/(47rr2)2

or for unit power density
P, = Av/4,rr2
1 and 2

(2)

v = 7Rs2

(3)

Equating Eq.

The derivation of the radar cross
section of a sphere by electromagnetic considerations yields essentially the same results when R8 >>
), º.'.4 Under the conditions specified,
the scattering cross section of a
sphere is the same, whether
illuminated by white light or by r -f.
In geometric optics, note that
when the sphere is entirely within
the illuminating beam, the energy
will be scattered isotropically by the
sphere, to a first approximation.
Since only a portion of the isotropically scattered energy is received,
the same energy is received when a
spherical sector of the same spherical radius scatters the incident
energy, provided the receiver is
wholly included within the scattering solid angle. This requires the
same power density incident on the
scatterer in both cases, and the
same power per unit solid angle
scattered back toward the receiver.

Arbitrary Target
An airborne target will not be
geometrically simple in shape, and
the received signal will be a corn-

January, 1955

124

www.americanradiohistory.com

-

ELECTRONICS

Measured returns by white light
reflection must be corrected by a
factor, K, the ratio of radar cross
section to light cross section. For
plane surfaces
Kr = 4S210/ X2r2 for S 5 (A/4)
and
K, = ASk2/

a2r2

Table I-Cross Sections

Spherical

n

Tr RS

R,2

(when

RS

Rodar Gross
Section
Light
Cross
g

Light Cross
Section

Radar Cross
Section

Surfoce

K2 = 212k/ Xr
K2 =

Section

»>)

for S < (A/4)

for

1-VA k/ar

K

I

and for cylinders
and

-

l

for

> (-1A/2)
1Z-

Plane Surfoce
Area S

A/2

Plots of 10 log K,/k= and 10 log
K,/k are shown for a particular set
of measurement parameters in Fig.
2 and 3. Full scale wavelengths of
1, 3, 10 and 30 cm are shown.
For any single plane or cylindrical reflecting surface, r has a
particular value which gives the correct proportionality. It is not practical to make r variable, since
models usually have more than one
such surface. The particular values
of r can be inconveniently large or
small depending on wavelength.
When radar cross section is
measured with a scale model aircraft illuminated with scaled r -f
energy, no correction is necessary
to preserve the proper proportionality of the plane -surface return to
the spherical return. Therefore, the
X term in the factors K should be
the particular scaled wavelength.
A photographic recording of the
rotating model is made to determine
which portions of the reflection pattern are due to plane surfaces,
cylinders and so forth. The aircraft
model is photographed for each
degree of rotation, and a reference
counter, photographed simultaneously, translates the picture to the
receiving location. A reflecting surface with at least one flat dimension at normal incidence is indicated by a sharp increase in return
intensity and shows up as a flash
on the picture. The picture will
show the portion of the aircraft responsible; measurement may be
made to determine the value of K.
Measurement Procedure
The reflection measuring apparatus is illustrated in Fig. 4. A light
source illuminates the model. The
light beam is mechanically chopped
at 800 cycles per second to facilitate amplification of the returned
signal and permit rejection of sig-

I(VIS

Cylindrical
Radius Rc
Length 1

nor--

Doubly Curved

Surface,Principol
Radii RI, R2
R

rr

4rrS2

X2

r2

(when

(smallest linear
dimension of
leastast several X)
2rrRc12
X

Rc>X/4,
1>2X)

(when

S A/4)

4Trr2S/A
(when S <

TrRcr

2)
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S

X2r2

SA
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r2
212
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X r

2rrRclr

l,rl

(when t<
Tr RI Rs

A/4)

4

it RI R2

z)

r

I

d2
->X)
2R

RZ

nals from extraneous sources. The
model, supported by a nonspecular
stand, is rotated by a turntable below the illuminating light beam.
Reflections from the model are detected by the phototube, passed
through a preamplifier and selective
main amplifier. The amplifier
output signal is fed into the recorder which is synchronized with
the turntable. Recordings may be
made on linear or polar coordinates
and the pen recording function is
proportional to 10 log P,. Dynamic
recording range may be 20, 30 or
40 db or full scale.
Photographs of the rotating
model may be taken with the camera which records on the counter
the angular position of the model.
The auxiliary lens permits simultaneous focusing on the model and
the counter. The optical axis of the
phototube and the axes of the light
source and camera are separated
by approximately 3 degrees. When
recording photographically, the
counter reading is adjusted so that
the pictures are referred to the
detector position.
A representative reflection pattern is shown in Fig. 5. In evaluating measurements, good correlation is obtained between the photographs and the reflection pattern.
In order that adequate reflected
signals may be present at the de-

ELECTRONICS- January, 1955

tector, the model must be approximately four feet from the source.
Sources of Measurement Error
The angle subtended by the model
at the detector is probably large
enough to introduce some error in
the return intensities as the model
is rotated. The angle may be

smaller, without sacrifice of sensitivity by moving the model away
from a more intense light source.
Measurements have been made
with the source and receiver separated up to 45 degrees, with no
great change in pattern shape when
the separation is less than about 20
degrees. The pattern will rotate in
relation to the receiver, an amount
equal to half the angle of separation. No appreciable error is introduced by the 3 -degree separation, provided the pattern rotation
is compensated.
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Recording and Tabulating
Listener's tuning information is recorded to provide film for high-speed tabulation. System is applicable to precise recording of slowly changing variables such as atmospheric
data and cosmic ray or radioactive radiation densities
By A. C. LEWIS BROWN
A. C. Nielsen Co.

Chicago, Ill.

growing branch of the same way with the other three remarketing research field is the ceivers. For instance, Fig. 1 indiproduction of data on radio and tele- cates listening by receiver 1 to stavision listening. The most accurate tion 6, by receiver 2 to station 10,
information is obtained from re- receiver 3 off and listening by recording devices attached to receiv- ceiver 4 to station 1. The receiver
ers in the listeners' homes.
on channels provide for the possiA large number of these record- bility of listening to a station which
ing devices have been installed and is not one of the calibrated 15, in
maintained in a representative which case no station number
sample of homes on a nation-wide appears.
basis.
A pickup unit mounted on or
The recording instruments are near each receiver obtains tuning
electro -optical in operation and re- information from the receiver and
cord listening information on un- converts it to electrical form for
perforated 16 mm microfilm in the transmission to the recorder. Up
form of exposed or nonexposed to four pickups can be connected to
areas so that the information is one recorder unit.
essentially binary in nature. This
Pickups
recording medium was chosen because of advantages in size, accurThere are several methods of obacy, permanence of record and taining voltages corresponding to
speed of decoding. Figure 1 shows receiver tuning. One uses an ada portion of a typical listening justable position switch driven
record.
mechanically by a link with the reIn channel 1, the minute -mark ceiver tuning device. The position
channel, one rectangular black mark switch consists of a central common
is laid down on the continuously drum having 15 angularly adjustmoving film each minute. In chan- able contact cams placed along its
nel 2, the time -mark channel, one axis. Drive ratios are adjusted so
nine -minute black mark is laid down that tuning the receiver through its
each 24 hours under the control of entire range results in one rotation
a separate clock for time accuracy of the drum.
checking. The next 20 channels
The angular positions of the 15
can record radio or television listen- cams are adjusted at the time of ining time on any of 15 stations on stallation so that tuning to each
one to four receivers.
station on the receiver results in
Channels 3 to 7 record listening the application of voltage from the
to receiver 1 as follows Channel 3, common drum to one cam at a
the on channel, becomes dark when time. For each of the stations only
the receiver is turned on. The next one of the wipers will be energized
four channels are assigned binary which is essentially decimal coding
numerical values of 1, 2, 4 and 8, of the information. By means of a
and record the assigned number resistance matrix shown in Fig. 2,
(1 through 15) of the station. The this decimal information is conremaining channels operate in the verted to binary information.
ARAPIDLY
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Matrix resistance values are
chosen to give satisfactory ratios of
correct to incorrect binary output
voltages with a reasonably large
magnitude of correct voltage.
Another method for collecting
listening information from a radio
involves the use of a hunting receiver which seeks the local-oscillator frequency of the radio by
means of a motor -driven tuning
capacitor. When the correct frequency is found, a detector -operated
relay stops the hunting action until
the receiver is re -tuned to another
station. A position switch accepts

tuning information from the motor driven capacitor.
This method requires only simple
electrical connections to the receiver
rather than mechanical connections
which are more complex from the
field installation viewpoint.
Recorder

Figure 3 is a sketch of the basic
parts of the recorder. The light
source is an argon bulb whose
rays are passed through a collimator, a slit disk and a shutter
disk to an objective lens which
focuses the image of the slit
across the film. The shutter disk is
opaque except for a spiral row of
22 clear patches whose radial positions correspond to the lateral channel positions on the film. As the
shutter disk makes a complete revolution, each channel will be exposed
provided the argon bulb is lighted
at the correct shutter -disk position.
The shutter disk is driven continuously at 1 rpm in synchronism
with a 22 -contact commutator
switch having contacts at the same
angular positions as the shutter
January,
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the Radio-TV Audience

Pick-up unit behind receiver feeds tuning
information to unit recorder in cabinet

disk holes. The common terminal
of the switch is connected to the
grid of a thyratron having the
argon light source in its plate circuit. The 22 contacts are connected
to the proper cables from the resistance matrices in the 4 pickups.
As the commutator switch and
shutter disk rotate, each receiver is
interrogated in turn, and its listening is recorded in the proper film
channel. Film speed is 0.013 inches
per minute, and sufficient spot overlap is provided that the listening
record appears as continuous black
lines. The portion of the slit which
controls the minute -mark exposure
is one-half the width of the other
slits. Thus the black minute -mark
area is one-half that of the other
spots, and film motion during the
rest of each scanning cycle causes
the clear gaps between the minute
marks.
The listening time for each receiver is thus recorded on a minute by -minute basis which allows the
checking of short commercials as
well as longer programs.
Film is stored within the recorder
on a two -hundred foot supply reel.
It is pulled from this reel by a drive
roller past the point of exposure,
and then into a separate removable
magazine. Light seals prevent unwanted exposure. One reel of film
ELECTRONICS
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Semiautomatic film decoding unit supplies time data to card punch. Operator inserts
station listening information from film projected on screen

will record a two-week listening
period. At the end of this period
pulling a lever on the recorder
cuts the film and winds the cut
end past the light seal into the
magazine. The home owner has
only to insert the new magazine
after which the feeding of film
continues as before. The used
magazine is mailed in to the central
tabulating office. An important advantage is that no film is lost, and
that there is no interruption of the
time base produced by the minute
marks..

Decoding and Tabulating
As film magazines come in from
the field, they are opened and the
films spliced into continuous lengths
in a dark room. They are then developed in a continuous process
machine.
The decoding and tabulating
process must be much faster than
the recording process. This is essential also because the value of
the data is directly proportional to
its freshness. Since punched -card
equipment is a satisfactory highspeed tabulating method, the major
problem is the translation of listening data from film form to the basic
punched -card input.
Part of the tabulation process
necessitates the correlation of film

January, 1955

time with the times of appearance
of various programs. Because program changes occur most frequently
at the quarter-hour, it is desirable
to use the four quarters of each
hour as the basic decoding intervals.
This means that one card is punched
for each station listened to in any
given quarter-hour, or for each
quarter-hour of continuous listening to any one station. No cards
are punched for quarter-hours in
which no listening occurred.
Each card punched shows calendar time, the minutes listening
started and stopped, the station
tuned from and tuned to, a five -digit
code number for the station listened
to and data on the home where
listening occurred.
An accurate count must be kept
of each minute elapsed since the
beginning of the recording period,
and the instantaneous total count
must be converted to calendar time,
that is quarter-hour, hour, day and
week units. This information must
be punched into one card for each
listening increment, and the
minutes at which the increment
began and ended must also be included.
Much of the film contains no

useful listening. information other
than the time base, and it should be
skipped over rapidly so that atten127
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FIG. 1-Section of 16 -mm microfilm used
to record time and listening information
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FIG. 2-Resistor matrix converts digital
output of pick-up into binary form

tion can be concentrated on the
listening periods.
Film Viewer
A modified microfilm viewer having a motor -driven film transport
mechanism is the heart of the decoding system. It is connected to
a standard card punch. Film moves
through the viewer at high speed,
but the drive mechanism is under
the control of associated electronic
equipment. Electrical signals obtained from the film provide
minute -mark counting at all times,
and stops the film automatically
when listening information appears.
The listening is decoded quarterhour by quarter-hour with extra
cards being punched for station
changes between
quarter-hour
points. Each time a card is
punched, the minute and station information is provided to the card

sending half the light to a viewing
screen observed by the operator,
and the other half to a group of six
apertures each masking a 931A
multiplier phototube. The magnification is 15 times to both apertures
and viewing screen. The apertures
are arranged so that the areas of
film viewed by the phototubes are
all along a transverse reference line.
The channels read by these photo tubes are minute mark, time mark
and the on columns for the four receivers. The minute -mark photo tube feeds the counting channel and
the other five feed the stop channel.

punch by the operator from the
optical display, while calendar time
information is automatically fed to
the punch by the reading circuits.
The operator initiates film advance,
but stopping is always automatic.
The film speed used in the viewer
is 1.3 inches or 100 minute -marks
per second which is an increase of
6,000 to 1 in decoding over recording rate. However, since each of
the four receiver channels is decoded separately, the ratio is actually 1,500 to 1. A counter to follow
100 counts per second must necessarily be electronic in nature, and
the requirements on film stopping
distance also dictated the use of
electronic techniques. When a receiver -on exposure appears, the film
must stop just after another minute
mark is counted or within about
ten -thousandths of an inch or 7.5
milliseconds.
Figure 4 shows a block diagram
of the viewing control and count
system. The film passes from a
supply reel around a drive roller,
through the film gate to a take-up
reel. The supply and take-up reels
are impelled in opposite directions
by means of torque motors to maintain film tension but film travel is
always under control of the drive
roller. Light from the projection
lamp passes through the film in the
gate and an optical system to a halfsilvered mirror.
This mirror splits the image

Counting Channel
As the film moves through the
film gate, the minute -mark photo tube develops a pulse for each mark
passing the aperture. These are
shaped by a monostable trigger circuit and passed to the counters.
Each decade counter is of the
binary type with two feedback circuits arranged to give decade operation. Five decades are used to
give a total possible registration of
These counters display
99,999.
their count to the operator by means
of a neon -lamp bank.
A modified binary counter which
counts to fifteen and then recycles
is also driven by the monostable
trigger circuit and thus converts
the count to quarter-hours. Each
time this counter recycles, an output pulse is taken through a cathode
-RPM SYNCHRONOUS
MOTOR
f

e

4

LIGHT SEAL
AND KNIFE

2

RECEIVER ION
TIME MARK (ONCE
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EACH DAY)
MARK (AWAYS ENERGIZED)

ARGON

FILM MAGAZINE

PRESSURE

ROLLER

CONVEX
LENS

COLLIMATOR

BULB

DRIVE

ROLLER
CONTINUOUS

SHUTTER DISK

COMMUTATOR
SWITCH

DRIVE FROM
SYNCHRONOUS
MOTOR

FILM SUPPLY REEL

TRAVEL
t FILM

A -C VOLTAGE

3 --Listening data is recorded on film by thyratron -controlled argon bulb
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follower to operate a relay. This
relay drives a four position quarterhour stepping -switch register which
in turn drives similar registers having the appropriate number of steps
in each case to record hours, days
and weeks. One bank of contacts in
each of these registers is used to
feed instantaneous film time to the
punch.

TAKE-UP REEL
PROJECTION LAMP
AND LENS
FILM

DRIVE
CLUTCH

SOLENOID

calibrated grid.
The stop signal output from the
coincidence circuit then proceeds to
a relay contact which acts as a
selector to obtain either receiver -on
stopping or stopping at the quarterhour points. Another contact on the
relay is fed recycle pulses from the
fifteen -minute counter to provide
this choice. The selected stop pulse
from the relay is amplified and applied to one grid of a bistable
trigger circuit. The same relay
which performs the stop -selection
function also connects a pulse to the
other grid of this trigger to start
the film. This insures that the stop
selection is made before the film is
started. Thus the two stable states
of the trigger represent film moving
or film stopped.
The plates of the trigger are
separately connected to the grids of
a pair of 807 amplifiers having solenoids in their plate circuits to control the film drive system.
The drive roller is driven by a
continuously operating d -c motor
ELECTRON ICS
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Stop Circuits

In the stop channel of Fig. 4, the
outputs of the time -mark phototube
and a receiver -on phototube are
combined in a mixer and fed to a
pulse-forming monostable trigger.
This trigger is only operated at
the appearance of listening or time mark information. Its output feeds
a coincidence circuit consisting of
a triode normally biased beyond cutoff which is also fed by each minute mark count. The coincidence circuit
causes the next minute mark after
the appearance of listening to appear at its output, and is necessary
so that the stop pulse always occurs
at a definite point in a minute mark cycle. This prevents a possible
few -thousandths of an inch of stopping randomness which is undesirable because minute information is
read by the operator from the magnified film image by means of a
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4-Film reading unit provides visual inspection

of film

and feeds time data

to punch -card equipment

through a clutch-brake system controlled by the solenoids in the 807
plate circuits. The clutch coil is
de -energized when the brake coil is
energized and vice-versa. The trigger circuit provides the fast rise
time and the 807 amplifiers provide
the pulse energy necessary to
change the coil currents rapidly.
Thus the control loop is closed, and
the appearance of a receiver -on indication produces a pulse which
passes through a shaping trigger,
coincidence circuit, through amplifiers to the bistable trigger and finally to the clutch -brake assembly to
stop film motion.
When the film stops, indicating
the appearance of a listening mark,
the operator proceeds through the
listening period by quarter-hour
intervals, providing the minute and
station information from the magnified image, and relying on the
electronic control to stop the film
at the quarter-hour points for reading and to feed the rest of the time
information to the punch.
The card punch is programmed to
reproduce the relatively constant
data for each home from card to
card and to accept time information
from the registers automatically as

the proper card columns are reached.
Cards from the keypunch machines then undergo standard operations of sorting, collating and
tabulation in conventional punched card equipment to produce the final
report of radio and tv listening.
Other Applications

For other applications the precision with which information is
recorded could easily be increased
from the one part in fifteen for four
variables at present to one part in
five hundred for two variables by
reapportioning the binary digits.
Time resolution could be improved
if necessary by increasing the scanning speed and film speed in the
recorder. Such a system would find
application in wide -spread studies
of atmospheric data, and in
recording cosmic ray or radioactive
radiation densities.
The equipment described in this
article has been developed by the
A. C. Nielsen Company Engineering
Department under the direction of
H. A. Rahmel and R. L. Freeman.
The microfilm viewer and its optical
and clutch -brake assemblies were
supplied by Eastman Kodak Co.
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Remote control system (left) employs audio tones. Desired type of fuel is delivered to waiting oil truck (right)

Audio Tones Control
Equipment using audio tones sent over telephone lines enables operator at refinery
loading dock to select desired type of fuel for delivery to waiting oil truck. Equipment
features repeat -back and interlocking fail-safe operation
REMOTE CONTROL
at M a g n o l i

of fuel pumps
a Petroleum's

Beaumont, Texas refinery permits
the truck loading terminal to be
located out of the congested tank
area without requiring an additional pump operator. The truck
rack operator merely pushes a button and the pumps at the tank site
deliver the desired type of fuel.
The system not only eliminates
the possibility of human error in
passing pumping orders over the
telephone but also provides for immediate shutdown in an emergency.

The 2 to 6-kc audio tones used
avoid the danger incurred when
using d -c pulses in the refinery
area, provide a number of signaling
channels on a single leased telephone line and can conveniently be
extended by adding channels or
using a radio link.
Two tones are used to select a

given function.
The first or primary pulse selects
one or more receiver stations at the
remote point and through the operation of an electronic gate signal
makes the desired receivers re-

130

sponsive to subsequent signals.
Up to 21 on -off functions can be
performed by a single system making use of seven different frequencies, taking two at a time.
Dual-tone operation reduces to a
minimum the possibility of false
operation resulting from noise or
interference.
The system consists basically of
a transmitter, to send automatically
a standard sequence of two pulses
at frequencies corresponding to the
called station and one or more receiving channels, and a receiving
January, 1955
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Pumps at oil -refinery tank farm (right, foreground) are operated remotely through relays in explosion -proof ;housings (extreme right)

Refinery Operations
By S. H. VAN WAMBECK
Humniurtund Manufacturing
New York, N.

L'.,.

Y.

station installed at each of two remote points.
The seven tone generators at the
master station have frequencies
from 2,000 to 2,600 cycles, 100 cycles apart. Frequency assignments
for verification signals from the two
remote stations are between 2,700
and 3,300 cycles, 100 cycles apart.
Tone Transmitter

The tone transmitter when keyed
sends the two tones to activate a
remote receiver. An external programming system selects the proper
ELECTRONICS

-

Operator on truclr rack pushes button to select fuel. Lamps below buttons provide
repeat back and failure -alarm information
131
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tone generator units and fed to
the common mixer amplifier.

Mixer and Output Amplifiers
PRIMARY

SECONDARY

PROGRAM

TONE

TONE

EQUIP-

TIMER

TIMER

MENT

MIXER

OUTPUT

AMP

AMP
1

150 MILLISEC

TO TELEPHONE LINE!

300 MILLISEC

OUTPUTS TO
TONE GEN 3 -7.4 -

TONE

INPUT FROM

GEN 2

TONE GEN

3-7

1-Tone transmitter keyed by program equipment contains primary and secondary timing circuits, mixer and output amplifiers
FIG.

tones to be transmitted and keys
the tone transmitter at the desired
instant. The tone transmitter as
shown in Fig. 1 is equipped with
tone generators, pulse timers, amplifiers and power supply.
The programming equipment
initially sends a positive pulse to
the transmitter primary tone timer.
This timer operates a keying relay
for 300 milliseconds and then sends
a negative pulse to the secondary
tone timer. The secondary timer
operates a different keying relay
for 150 milliseconds. These relays
are connected to the proper tone
generators by the programming
equipment. The outputs of only
these generators are sent through
the mixer amplifier to the output
amplifier. The output amplifier
feeds the telephone line.
Tone Timers

The primary tone timer circuit
is shown in Fig. 2A. This circuit

is a one-shot multivibrator with the
relay placed in the circuit of V, to
be energized during operation.
When the multivibrator is triggered the relay will be held
energized 300 milliseconds-the

period of the multivibrator. The
relay deenergizes as the multivibrator returns to its original
condition. When this occurs, a negative pulse is sent to the secondary
tone timer to start the 150 -millisecond timing operation.
The secondary tone timer differs
from the primary timer only in that
it has a different R -C timing combination.
Tone Generator

When the tone generator (Fig.
2B) is keyed from the program
equipment it will oscillate at a frequency determined by that of tuned
circuit designated Z0. The output
from the tone generator is coupled
in parallel with that of the other

The mixer and output amplifier
schematic is shown in Fig. 2C.
Mixing is accomplished in the grid
circuit of the mixer amplifier. The
transformer-coupled output of this
stage drives the output amplifier.
The output is bridged to the line
using transformer coupling and
two series resistors.
The power supply for the tone
transmitter supplies all B potential,
filament potentials and also 150 v
regulated. The 150-volt regulated
supply is used to supply the tone
generators and also supplies the
relay circuits keying the primary
tone generator. The primary power
transformer is fused and has a
fuse -alarm indicator.

Tone Receiver
Each remote control tone receiver has a maximum capacity of
three on -off control pairs per receiver. The required input is a
300-millisecond tone pulse followed
by a 150-millisecond pulse. These
pulses must each be of the proper
frequency and amplitude to operate
the desired channel. Each tone receiver consists of a compressor
amplifier, primary gate, secondary
gate and power supply.
The block diagram of the tone receiver is shown in Fig. 3. The compressor amplifier is operated by the
incoming signal to establish the
output of the compressor amplifier
between certain limits. This output

TEST SWITCH

TONE
KEYING

TEST
POINT
B+

Br

f
IMEG
cr

3z

w
V'

o
TO

UNE

K' X 1,000

PULSE FROM
PROGRAM

EQUIPMENT

PRIMARY

TONE

TIMER

TONE

(A)

FIG.

MIXER AMP

GENERATOR

OUTPUT AMP

(B)

2-Transmitter circuits include primary tone keyer

(A). tone

geierator

(B)

and mixer and output amplifiers (C)
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is fed to the primary gate unit.

When the correct signal frequency
is received the primary gate will
operate and pass the signal to the
secondary gate. Here, the second
pulse of the signal is fed through
the proper channel and operates
the desired output relay.

Compressor Amplifier
The compressor maintains a
primary gate input within predetermined limits, using a level
control designed around a 12AU7
as an electronic attenuator. This
basic attenuating circuit, shown
in Fig. 4A, is capable of handling
large inputs with relatively little
distortion. The second amplifier
employs cathode degeneration to obtain the proper gain to stabilize
the lower compression limit.
The primary gate consists of the

amplifier, filter and tone amplifier
are shown in Fig. 4B.

Primary Gate Circuits
The input amplifier is stabilized
and set for proper gain by an un bypassed cathode resistor. The
proper amount of degeneration is
obtained by a voltage divider that
lowers the cathode impedance and
maintains proper bias potential.
Resistor R' and the tuned transformer are arranged so that the
insertion loss is constant regardless of the filter frequency. This
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eliminates the need for gain compensation. The filters discriminate
against adjacent channel tones by
30 db. These filter units are identical to those used in the primary
gates except for frequency settings.
The gate tone amplifier isolates
the filter output and drives the
6AL5 demodulator. The demodulator, signal limiter and R -C timing
circuits are shown simplified in
Fig. 4C. The demodulator circuit
is a voltage doubler biased so that
an a -c signal of approximately 15
volts peak is required before voltage is developed across RL. Thus
noise and signal below this level
are rejected. The demodulated signal voltage is integrated in the R -C
network until the output is sufficient to operate the gate. After
the termination of a gate tone, this
R -C timing network holds the gate

input amplifier that raises the input signal level to the desired
value, the filter, the gate tone
amplifier that drives the 6AL5 demodulator, the signal -limiter, an
R -C network for timing the gate
action and the gate driver that
operates the gate tube. The input
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open for 150 milliseconds.
Each pair of secondary gate
channels comprises one subchassis
and implements a composite on -off

function. Each receiver contains a
maximum of three secondary gate
subchassis.
Secondary Gate

The entire signal output of the
primary gate unit is fed to all
secondary gate channels in parallel.
It is then fed through the proper

channel filter and amplifier, and
demodulated by a i6AL5. The signal proceeds into the integrator,
which requires that the signal be
present for at least 60 milliseconds
before operating the relay tube
and energizing the output relay.
The power supply for each tone
receiver unit provides filament voltage in the compressor-amplifier and
primary gate from the power transformer. Filament voltages for the
secondary gates are supplied from
two separate filament transformers.

Data Storage
A system of data storage is provided to make it possible to select
simultaneously a number of functions to deliver any of the number
of different types of fuel to the
loading dock. The system is made
up of a group of memory relays
terminating in on and off memory
lamps on the control panels. The
master station incorporates two
data memory storage units. One
is capable of storing seven pairs of
on -off functions but is set up at

present to provide only five pairs.
The second unit, also capable of
being expanded to seven on -off
functions, stores three on -off functions.
After the fail-safe system has
been placed in operative condition,
pushing any of the function selector buttons at the master station
will operate the data storage relays.
These relays energize the memory
indicators which visually indicate
the functions that have occurred.
If the system is not busy transmitting verifications from the remote stations to the master, the
master -station programming system allows the function program
to seek out the stored orders and
transmit the orders in coded pulses
to the remote stations.

operation, the control machinery is
immediately required to perform
that function. If that function is already occurring, the machinery remains in that condition. In either
case, information stored in the data
storage indicates the order has been
performed. If the busy tone is
present, the verification program is
held inoperative until the busy tone
is removed from the line. After the
tone ceases, the station program
allows the verification program to
seek out the verifications. The local
busy tone is placed on the line until
all verifications are sent. The verifications are sent to the transmission line and then to the master
station. Here, the verifications are
decoded by the verification decoder
and presented visually by lamps.

Lock -Out Operation
When the function programming
section starts its seeking operation,
the station program keys the busy
coder and places a busy tone on the
transmission line. This prevents
the remote stations from sending
until the master station has transmitted all stored orders and removed the busy tone. The busy
tone is produced by the duplex
signaling unit whose block diagram
is shown in Fig. 5. The unit's receiver and transmitter both operate

Fail -Safe Provision
fail-safe system insures that
all equipment performing operations at the remote stations will be
turned off if the transmission line
should fail, if power fails at either
master or remote station or the
emergency button is operated at
either the master or one of the
remote stations. A second duplex
signaling unit of the type described,
operating at 3,500 cps, provides the
fail-safe protection.
Fail-safe indications may be initiated from any station by depressing the emergency button for approximately one second. If no failure has occurred in the telephone
line or fail-safe units, the fail-safe
indications will lock -in all stations,
allowing the remote stations to
cease their off function output and
to turn operations on or off as
ordered by the master station. If
failure should occur in the telephone line or fail-safe equipment
after starting, the fail-safe indications will be removed, producing
off -function output in all channels
of the remote stations.
Should failures occur elsewhere
than in the telephone lines or failsafe units, the remote stations are
forced to produce off -function outputs by depressing the emergency
stop button on the master control
board or at either remote station.
When fail-safe indications are
not present, the failure alarms in
the master and both remote stations will light.

on 3,400 cps.

The tone and pulse coded orders
are received at both remote stations
and are translated into relay operations in the function decoder. If
the required function is not in
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Tunable Cavity for
X -Band Oscillators
Rectangular waveguide tuner for external cavity reflex klystrons has generous clearances
between moving parts. Cavity plunger and repeller voltage potentiometer are ganged
for single -knob tuning over operating range of 8,500 to 9,600 me
By NED A. SPENCER
Wheeler Laboratories, Inc.
Great Neck, N. Y.

HAS EXISTED, for some
time, for an X-band oscillator with single -knob frequency control and accurate calibration. These
features have been realized by the
application of a newly developed
waveguide tuner for external -cavity reflex klystrons. The tuner
eliminates the need for sliding contacts in regions of high r -f intensity and is of simple, yet rugged,
construction.
NEED

Tube
A reflex -klystron tube was desired in the oscillator design because of its relatively simple requirement of only one tuning cavity
and its adequate power output. The
RK -5721 shown in Fig. 1A was designed for the 4 to 8-kmc range,
but it has been found to give useful
power to at least 10 kmc.
The grids of the tube are operated at d -c ground potential and
the cathode structure at a negative
potential of 1,000 volts. The electron stream passes through the interaction gap, after which it is
turned around by a repeller electrode operated negatively with respect to the cathode.
Figure 1B shows the role of the
repeller voltage for oscillation. The

conditions where oscillation may
occur are shown as lines. Actually,
the lines are bands, indicating some

latitude for adjustment.
It can be seen from Fig. 1B that
at one frequency the conditions for
oscillation are met for any of sevELECTRON ICS

-

Commercial model of oscillator using waveguide tuner has push-pull rack drive,
spring -loaded to reduce backlash

eral values of repeller voltage (vertical dotted line). Also, for one
value of repeller voltage, the conditions for oscillation are provided
at many frequencies (horizontal
dotted line).
The cavity provides a resonant
circuit coupled to the tube, which
permits r -f oscillation to be sustained,. This condition is met when
the cavity is short-circuited an odd
number of quarter waves from the
tube. A voltage loop then appears
at the interaction gap, the proper
condition for coupling. The proper
values of repeller voltage and cavity
length must be met simultaneously
for oscillation to occur.

January, 1955

Two more features are required
of the cavity. First, the cavity
must not introduce any incidental,
loosely coupled, low -loss resonances
into the circuit; otherwise, irregularities in tuning or sharp dips in
power output may occur. Secondly,
the cavity must resonate at only
one of the many frequencies at
which the repeller will permit the
tube to oscillate. This latter requirement is particularly difficult,
as the resonant frequencies of a
cavity are not too far separated.
A convenient method of observing compliance with this latter requirement is to construct an operating mode chart, as in Fig. 1C. This
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FIG. 1-Outline drawing of Raytheon RK -5721 reflex klystron (A) and repeller characteristics
volts below cathode voltage

chart shows the two frequency -determining variables, repeller voltage and cavity length. Oscillation
is represented by a family of lines.
The solid lines indicate oscillation
for a 4-X cavity in the various repeller modes and the dashed lines
indicate oscillation as a 5/4-A cavity
in the various repeller modes. Other
cavity modes could be constructed.
The interference -free region is
readily indicated by the absence of
crossing or closely adjacent lines.
For example, the l -A cavity mode
and the 4i -cycle repeller mode
(heavy line) are free from spurious
oscillations over the required frequency band. A check of power
output in the selected mode is also
necessary to test its level and uniformity.

sence of an inner conductor greatly
simplified design of the tuning
plunger and enabled specification
of larger mechanical tolerances.
Simplified cross-sectional views
of the oscillator are shown in Fig.
2. The tube is placed across the
wide faces of a section of rectangular waveguide. The first grid ring
is connected firmly to the cavity by
a collet-type clamp. The second
grid ring is connected to the cavity
by a choked r -f coupling and a set
of spring fingers for d -c paths.
Since this grid ring can be only
lightly clamped without danger of

(B, Cl.
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Repeller voltages are shown as

breaking the tube, the choke is employed to enable the contact fingers
to be located at a low -current point.
The tuned choke, which- incorporates a block of powdered-iron absorbing material, narrows the band
of possible oscillation so that the
oscillator may not operate in spurious modes far removed from the
desired frequency band. This is
one reason for showing only two
cavity modes in Fig. 1C.
Connection to the repeller lead
is by a banana plug at the top of
the tube.
The tuning plungers are located
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Cavity
In designing the cavity, two designs were explored, a coaxial line
and a rectangular-waveguide cavity. The coaxial -line cavity was of
usual design but the high frequency
of operation imposed several problems. The most troublesome of
these was mechanical. For a non contact tuning plunger, the clearance gaps must be small and the
center conductor accurately aligned
within the outer conductor. When
the clearance between conductors
was made large enough to reduce
this problem, trouble was encountered with higher modes.
In the waveguide cavity the ab-
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effectively l wavelength in the
guide from the tube, making the
cavity effectively 1i wavelengths
long.
The plungers are solid
blocks, wavelength long.
The oscillator is coupled to the
output waveguide by a hole in the
side wall of the cavity, located i
wavelength in front of the mid position of the plunger. A second
hole on the other side of the tube is
incorporated to maintain symmetry. This port may be used for
a second output; otherwise, it is
shielded by an antiresonant box.
Resonance Elimination

For smooth, continuous operation
the cavity must be free from incidental, loosely coupled undamped
70

60
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POWER

Model Oscillator

so
40

z
¢

30

g

20

simple block plunger may be used.
The limited tuning range, however,
permits the choice of an antiresonant length of the rear cavity at
midband with assurance that no
resonance occurs in the band.
Finally there is a resonance
caused by tube loading. The loading is such that, for oscillation to
occur, the plungers must physically
be i wavelength from the tube; although they are still effectively
wavelength away. In the symmetrical-waveguide tuner, this
means that the two plungers would
be 1 wavelength apart. The cavity
can now support a new mode which
is uncoupled to the tube except by
slight asymmetries. This mode is
damped by the output coupling, but
not sufficiently to prevent its causing a hole in power output. In the
cavity chosen, this resonance is at
10 kmc and has no effect in the
desired frequency band.
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FIG. 3-Typical power output characteristic for tunable cavity oscillator

resonances. Theory and experiment disclosed four such resonances
in the oscillator.
The first resonance occurs in the
choke coupling to the second grid
ring. Here, a thin circular gap exists which is 1 wavelength in circumference in the band. This
resonance was moved below the
band by slots, which effectively increase the circumference.
A second resonance occurs in the
thin gap between the tuning plungers and the cavity walls. The perimeter of this gap is 2 wavelengths
in the band. Here, too, the resonance was moved below the band by
slots.
A third resonance could occur in
the region behind the tuning plungers (the rear cavity). This space
is intentionally lossless so that a
ELECTRONICS
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An oscillator embodying the
principles described is shown in
the photograph. This model has a
push-pull rack drive, which is
spring loaded to reduce backlash.
The push-pull drive reduces the
effect of bearing backlash in that
only the angle of the pinion is important-not its inadvertent lateral
motion. The cavity is driven by a
National PW-O dial and gear box
to provide an expanded scale with
approximately 6-me divisions. A
potentiometer
voltage
control
ganged to the cavity drive provides
proper repeller voltage at every frequency. The voltage control and its
adjustments are located in the
Bakelite box behind the gear box.
Tuning is resettable to within about
5 me and free from sharp variations.
Figure 3 is a plot of the coupled
power output and available power
output for a typical tube in the
band from 8.5 to 9.6 kmc. Coupled
power is that power which is delivered to a load matched to the output waveguide. If the impedance
of the matched load is adjusted by
a tuner, it is possible to obtain more
power and even to overload the
oscillator until it stops oscillating.
Maximum power obtainable by
tuning the load is called the available power. For an average tube,
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the coupled power is about 20 mw,
with a variation of less than ±1 db,
from 8.5 to 9.6 kmc.
The oscillation frequency can be
changed slightly by varying the
repeller voltage. When this is done,
however, the power output drops.
For oscillators tuned entirely by
mechanical means, such as this one.
it is desirable for stability to keep
this electronic tuning as small as
possible.
The electronic tuning range between half-power points is about
8 mc. This is obtained with a variation of about 25 volts on the repeller.
The sensitivity to voltage fluctuations is, therefore, 0.3 me per volt.
In contrast, the internally -tuned
tube usually used at these frequencies, the 2K25, tunes at least 25 me
between half-power points, or over
three times as much.
A natural extension of this oscillator is the addition of a motor
drive and sweeping the entire X band rapidly enough for oscilloscopic presentation.'
This oscillator was designed for
Bell Telephone Laboratories under
a prime contract between Western
Electric Company and the Ordnance
Corps of the U. S. Department of
the Army. It has been used extensively in laboratory test equipment
and in factory testing of components. More recently it has been used
as the basis for a rapid -sweeping
oscillator now being manufactured
by Polarad Electronics Corp. from
Wheeler Laboratories design information.
The author acknowledges the
efforts of H. A. Wheeler, who
directed the overall program and
D. Dettinger, under whose supervision the work was performed.
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Complete four -bay 15 -kw transmitter, with operator adjusting decade dial knobs of frequency generator to change carrier frequency.
Keyer unit is in same bay. Next three bays house 3 -kw amplifier and its power supply, 15 -kw amplifier and 20 -kw rectifier

Navy Transmitter Uses
By HUGO ROMANDER and ROBERT WATSON
Sierra Electronic Corp.
San Carlos, Calif.

of the low radio frequency spectrum is made

transmitter is sectionalized so that
it may be operated as a 3 -kw unit

possible by a transmitter developed
to meet specific communication requirements of the Navy. Of relatively high power output, this

with the 15 -kw amplifier shut down.
Facilities are provided for resonating ungrounded tower -type antennas of various heights over the frequency range of 30 to 300 kc while
matching the antenna resistance to
a 600 -ohm balanced transmission
line. This adjustment may be made
locally at the antenna tuning house
or remotely by controls located on
the transmitter.

EXPANDED USE

transmitter is intended for fixed
point-to-point communication by
telegraphy, teleprinter or facsimile
picture transmission in the frequency range of 30 to 600 kc. All
methods of signaling used by modern transmitters in these categories
of communication are provided, including on -off keying (c -w and tone modulated c -w), frequency -shift
keying (unmodulated and tone phase modulated) and frequency
modulation for picture transmission.

Basic Navy requirements include
a power output of 3 kw in the frequency range of 30 to 600 kc and a

power output of 15 kw in the frequency range of 30 to 300 kc. The

Signal Generator

The signal generator unit in the
generates any frequency in the range of 30 to 600 kc.
The frequency control is so designed that the operator may adjust
to any desired frequency by four
decade dials with an error not
greater than 3 cycles. The desired
frequency is obtained by the synthesis of selected multiples of 1,000

transmitter

cycles accurately generated by a

Continuous frequency coverage between multiples
of 1,000 cycles is obtained by a variable resistance -capacitance (Wien
bridge) oscillator using well stabilized and accurately controlled circuit elements. The manner in which
frequency synthesis is accomplished
is shown by the block diagram of

fork oscillator.

Fig. 1.
Synthesis of multiples of a basic
frequency can be done in many
ways, but the plan adopted must not
mix frequencies whose harmonics,
directly or in combination with each
other, can produce frequencies
within the pass -band of subsequent
filters that are stronger than 60 db
below the desired product. The
plan adopted permitted, in many
instances, the use of simple bandpass filters such as a single pair of
coupled tuned circuits. In no instance was it necessary to use more
January, 1955

138

www.americanradiohistory.com

-

ELECTRONICS

CYCLES

ERE

Y

GENERATOR

Carrier frequency can be read directly on dials visible through windows above knobs of frequency generator. Reading showing hers
is 47S.325 kc. Synthesizes combines harmonics of 1,000 -cps oscillator with 2,000-3,000 -cps output of Wien -bridge oscillator

Frequency Synthesizer
Broadband long -wave transmitter for point-to-point telegraph, teleprinter or facsimile communication can be set to any desired frequency from 30 kc to 600 ke by setting four dials
to digits of desired value. Accuracy is within 3 cps
than two pairs of band-pass coupled
circuits. Figure 2 is a simplified
schematic diagram typical of the
bandpass filters.
Filter Design Criteria
To evaluate the attenuation requirements of the filters, several
different types of balanced modulator were tried. It was found that
the so-called linear mixer gave the
best compromise between adequate
sideband output, good carrier balance and low production of spurious
mixing products. This mixer uses
multigrid tubes with the input signals applied to different grids and
with their peak voltage swings less
than the bias voltage so that the
grids do not draw current.
Calling the lower input frequency
f, and the higher input frequency
f f, must be greater than 5 percent
of f3 to keep spurious responses
down 60 db. Also, in the expression
nf, ±mf2 = f3, where n and m are
ELECTRON ICS
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Construction of ferrite -core variometer unit for 3 -kw amplifier.
Changing air gap between ferrite core sections varies inductance
over range of 100 to 1 and gives Q over 50 at 30 to 600 kc

independent and may be zero or any
positive integer, if f and f are so
chosen that any frequency f, falls in
or near the filter passband, then the
sum of m and n must be greater
than 8. The desired product (fl -}f2) must, of course, fall in the pass band. While the numbers given in
these rules are unique only to the
circuitry chosen for this unit, they
illustrate the type of design criteria
that must be established for similar
equipment.
An important factor was the limitation of the upper frequency of
the variable oscillator to approximately 3,000 cycles to meet the accuracy requirements. The experience of manufacturers of Wien
bridge oscillators has indicated that
an accuracy of 0.1 percent under
field service conditions is the best
that should be expected.
With the exception of the continuously variable portion, all signals
must be derived from a single high stability source. Two independent
signal sources cannot be expected to
maintain a 30-kc frequency difference, for instance, within a small
fraction of a cycle at 2 or 3 mc, as
is required at the end of the synthesis chain. This stability in the
fixed -frequency components is necessary to allow sufficient latitude
for the accuracy of the variable
oscillator.
The side chain arrangement
shown in Fig. 1 was ultimately developed as a result of the foregoing
considerations. A system using a
1

2

Method of using wide -band directional couplers in anode leads of
two 4-1000A tubes in the 3 -kw amplifier to obtain usable indicating
voltages for adjusting pi networks in this broadband amplifier

1,000 -cycle fork oscillator as the

primary source was chosen because
it offered advantages in stability
and reduction of overall circuit complexity in comparison with other
methods.
The fork unit used has the fork
itself sealed in vacuum, with the
drive coils and fork assembly shockmounted within a hermetically
sealed shield can. It has a negligible frequency change from aging
and a very low temperature coefficient of frequency (approximately
0.5 part per million per degree C).
The third, fifth and seventh harmonics of the 1-kc source are all
that are required to feed all subsequent stages. This permits squaring the signal waveform to produce
rich odd harmonics with minimum
even harmonics, thus simplifying
the filtering of the desired signals.

Harmonic Generator
A pentode tube with a high series grid resistor is driven by a 20 volt rms sine -wave signal from the
fork oscillator, resulting in sharp
limiting of both positive and negative excursions of the signal. The
output of the pentode, a reasonably
good square wave of 150 volts peak to -peak amplitude, is applied to the
grid of a triode where it is further
squared by both saturation and cutoff limiting. The plate circuit of
the triode contains three resonant
circuits tuned to the third, fifth and
seventh harmonics of the 1-kc driv-

ing signal. The three tuned circuits are driven in parallel from the
plate through individual isolating
resistors which were chosen to
equalize the output voltages at the
three harmonics. Following the
harmonic generator are conventional triode and pentode harmonic
multipliers which deliver 10 kc, 21
kc, 24 kc, 25 kc, 27 kc and 28 kc.
The 10-kc signal is fed to a harmonic generator and frequency
multiplier system identical to that
just described except that all operating frequencies are multiplied by
ten. The output frequencies of this
section are, therefore, a group ten
times the first group.
The 100-kc signal from the second
group is used in two ways. First,
it drives a harmonic generator and
multiplier group similar to those
above to derive 300 kc, 2,500 kc,
2,700 kc, 2,800 kc and 3,000 kc.
Second, it is quadrupled in a
separate multiplier whose 400-kc
output is subsequently mixed with
2,500 kc to produce 2,900 kc and
also with 3,000 kc to give 2,600 kc.
With the exception of the outputs
of the 2,600-kc and 2,900-kc mixers,
all of the frequency-selective circuits in the groups described above
are capacitively coupled double tuned circuits with operating Q's
well in excess of 100 and with less
than critical coupling. The exceptions noted have triple -tuned circuits with similar Q and coupling
coefficient values. The output signal for each of the frequencies pro .
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ended mixer which is fed with the
3,000 to 3,100-kc signal at one input
grid and a signal selectable in six
100-kc steps from 3,000 to 2,500 kc
at the other grid. The inverse frequency order of this group provides,
by difference mixing, frequencies
corresponding to the HUNDREDS OF
KILOCYCLES dial markings from 0 to
5. The passband of the fourth filter
covers the 30-kc to 600-kc frequency
range of the synthesizer.
At the output of the fourth filter
the desired signal is present to -

duced by these multiplier groups is
taken from a tap on the output coil
at an impedance level of approximately 50 ohms to minimize capaci-

tive cross -coupling in the associated
switching circuits.

Main Synthesis Chain
The Wien bridge oscillator is continuously tunable with a dial
marked CYCLES (0 to 1,000, corresponding to actual oscillator frequencies of 2,000 to 3,000 cps).
This tunable oscillator output is
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quartz crystal units which, with the
associated circuitry, may be selected in lieu of the synthesizer (or
external frequency source) as a
crystal -controlled frequency generator. Fixed frequencies may thus
be selected quickly or the quartz
oscillators may serve as auxiliary
sources of stabilized frequency in
the event the synthesizer requires
servicing.

Frequency -Shift Keyer
The method used to obtain frequency -shift keying or frequency
modulation is shown by the block
diagram in Fig. 3. Here the problem is to convert the incoming frequency from the synthesizer (or
external source) to a frequency
which may be shifted about a center
frequency which is identical to the
incoming frequency. This is accomplished by mixing the incoming
frequency with 3,100 kc from a
doubler following a 1,550-kc crystal -controlled oscillator whose frequency may be shifted plus and
minus 250 cycles by a reactance
tube. The sum frequency is se -

2-Typical band-pass filter circuit, with component values for the five bands

FRED GEN

mixed with a fixed frequency of 28
kc in the first balanced modulator
and the sum frequency, tunable
from 30 to 31 kc, is selected in the
following filter.
In the second balanced modulator
the 30 to 31-kc tunable signal is
mixed with any one of ten frequencies from 270 to 279 kc, selectable
in 1-kc steps by the switch marked
KILOCYCLES. The sum frequency in
the range from 300 to 310 kc is
passed by the following filter. In
this manner the variable oscillator
tuning combined with the 1-kc fixed
steps provide continuous coverage
of a 10-kc interval.
Similarly, the third balanced
modulator receives the 300 to 310kc signal and adds one of ten frequencies from 2,700 to 2,790 kc,
selectable in 10-kc steps, to give at
the output of its filter continuous
coverage of a 100-kc band from
3,000 to 3,100 kc. The switch dial
selecting the fixed frequency signal
to this balanced modulator is
marked TENS OF KILOCYCLES.
The fourth modulator is a singleELECTRONICS

-

gether with its harmonics, but these
harmonics are removed later in the
unit.
As a specific example of the way
that a signal is put together in the
synthesizer, assume that an output
frequency of 476.325 kc is desired.
The CYCLES dial would then be set
at 325, which means the Wien
bridge oscillator would be operating
at 2,325 cps. Mixing this frequency with 28 kc gives 30.325 kc at
the output of the first filter. The
KILOCYCLES dial would be set for
the 6 digit, supplying 276 kc to the
second balanced modulator, which
would in turn produce 306.325 kc as
the mixed product. The TENS OF
KILOCYCLES dial would be set at 7
to deliver 2,770 kc to the third balanced modulator, from which a frequency of 3076.325 kc would appear
at the output of the third filter.

Setting the HUNDREDS OF KILOCYCLES dial at 4 will select a 2,600kc mixer injection frequency, completing the settings necessary for
476.325 kc.

Facilities are provided for ten
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lected by a high-pass filter having
a relatively steep attenuation characteristic at the cutoff frequency
so that frequencies below 3,070 kc
are attenuated at least 60 db and
frequencies above 3,130 kc have
minimum attenuation. This frequency is mixed with the frequency doubled output of a second 1,550-kc
crystal -controlled oscillator to recover the original incoming frequency with the frequency shift
added.
Following the frequency -shift
circuits, or directly from the signal
generator, is a broadband amplifier
where the signal may be keyed or
tone-modulated if desired. The first
two stages are untuned pentode
amplifiers, with provision for tone
modulation on the suppressor grid
of the first stage and provision for
application of a keying signal to
the suppressor grid of the second
stage by means of a vacuum -tube
keyer.
The keyed amplifier drives a
resistance -coupled split -load phase
inverter and push-pull amplifier
combination resembling an ordinary a -f amplifier circuit. This
type of circuitry was made possible largely by the use of an output transformer having a ferrite
core. It provides transformation
from the 10,000 -ohm plate -to -plate
impedance for class AB pentodes to
a 50 -ohm load and has a frequency
response flat within -0.25 db over
the operating range.
One of a group of six filters may
be selected at the 50 -ohm terminals
of the output transformer to attenuate harmonics of the desired output frequency. Each filter consists
of a low-pass constant -k section
with m -derived terminating. half section. The filter cutoff frequencies are so arranged that the
operating frequency is never less
than 60 percent of the cutoff frequency of the correct filter, resulting in a 2.5-w output signal that is
substantially free of harmonics.
All circuit elements comnrising
the synthesizer, the quartz oscillators and the keyer are maintained
at a constant elevated temperature
to assure maximum stability.
3 -Kw Power

Amplifier

The 3 -kw power amplifier is required to deliver full power output

FIG. 4---Grid-driven inverse -parallel am
plifier circuit in simplified form

in the range of 30 to 600 kc and
does not require more than 2.5 w

excitation power. This high power
gain is attained with complete stability and with broadband frequency response. Additionally, the
amplifier is simple to adjust. Its
output power is relatively linear in
respect to the excitation power in
order to preserve the amplitude
variations from the signal generator and avoid generation of excessive r -f harmonics.
For this amplifier two Eimac
4-1000A tetrodes operate as a class
AB -1 push-pull amplifier with 1,000
volts on their screens and 5,000
volts anode voltage, using the
inverse -parallel cathode -separation
circuit shown in Fig. 4. Here the
cathode is the common element between the excitation circuit and the
output circuit. Where an element
is grounded, the cathode -separation
circuit would be recognized as the
conventional grid -driven amplifier.
Transformer coupling from the signal generator to the grid -cathode
circuits and from the anode-cathode
circuits to the output circuit is employed. Both transformers use ferrite cores.
This circuit offers several advantages over the more conventional grounded -cathode push-pull
amplifier where transformer coupling is used in broadband circuitry.
Primarily, the output impedance is
only one fourth that of the
grounded -cathode circuit, thus permitting operation at higher frequencies with a given amount of
distributed capacitance. The effect
of leakage reactance between the
windings of the output transformer
is very much reduced, and this also
extends the high -frequency limit of
the amplifier. The design of the
output transformer is such that
virtually no r-f voltage exists between adjacent windings, thus making insulation problems easier.
Complete shielding of the grid -
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5-Cathode-driven inverse-parallel
amplifier with low harmonic distortion
FIG.

cathode excitation windings on the
driver transformer was necessary
to attain amplifier stability.
The output of the amplifier is directly coupled to the input of a
pi network that matches the load
impedance to the 2,500 -ohm output
impedance of the amplifier. The pi
network also serves to attenuate r -f
harmonics from _.the.. amplifier. It
comprises a variable vacuum capacitor and a group of fixed oil -dielectric capacitors at both input and
output, with series inductors composed of fixed windings whose inductance is varied by varying the
air gap of ferrite cores surrounding the windings. Where the load
is a balanced 600 -ohm transmission
line, the pi network must accommodate a maximum standing wave
ratio of two -to-one over the 30 to
600-kc frequency range.
15 -Kw Power

Amplifier

The power amplifier is designed
to deliver a power output of 15 kilowatts in the range of 30 to 300 kc.
High power gain is not required,
since 3 kw of excitation power is
available, but the amplifier is operated in such manner as to obtain
good linearity and low r -f harmonic
distortion. It also has broadband
frequency response with complete

stability.
Two Eimac 3X2500F3 triodes
were chosen for this amplifier.
When operating these tubes in class
AB -2 push-pull with an anode voltage of 6,000 volts a power output of
about 15 kw may be obtained. To
provide some margin of -power a
grid -separation circuit is used so
that about 1 kw of the excitation
power is contributed to the output.
As with the 3 -kw amplifier, the inverse -parallel type of circuit is
employed as shown in Fig. 5. Additional advantages of the grid separation circuit are greater linearity and lower r -f distortion due
to a more constant input impedance
January, 1955
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FIG.

6-Balanced directional coupler,

adjustable

over the

to

indicate null for any load

r-f

cycle, and excellent

stability.
When operating at full power
output the grid current of each tube
is between 100 and 150 ma and the
bias is such that the tubes are actually operating in the class B region.
This results in some r -f distortion,
but the increase (as compared with
class AB operation) is mainly in
the higher -order harmonics where
the pi network has high attenuation. Measured harmonic content
in the r-f output when a purely resistive load is used indicates that
the third harmonic is normally
more than 55 db below the fundamental, the second and higher order
harmonics generally being much
weaker. The antenna tuning circuit provides greatly increased attenuation of all harmonics.
Transformer coupling from the
3 -kw unit to the grid -cathode circuits and from the anode -cathode
circuits to the output pi network is
employed, using ferrite cores. The
problems here are similar to those
with the 3 -kw amplifier, with less
emphasis on the need for shielding
of the excitation windings. The r-f
voltages are only slightly higher,
but much larger r-f currents are
involved and some advantage was
obtained from using Litzendraht
cable for some of the windings.

Amplifier Adjustment
When the transmitter is properly
adjusted to a given frequency the
bandwidth over which the amplifiers will respond depends almost
entirely on the characteristics of
the pi networks. The best compromise between bandwidth and

harmonic attenuation occurs with
90 -degree pi networks. With a load
resistance of 600 ohms on the 15 -kw
amplifier the 3 -db points at 30 kc
are 11 kc apart and at 300 kc are
50 kc apart.
A 3 -phase, full -wave rectifier provides 6,000 volts d -c for the 15 -kw
ELECTRONICS

-

power amplifier. A single-section
choke -input filter is used with the
lowest practical amount of filter inductance in order to provide a low
impedance for the surges of current
when amplitude -keying the transmitter. Type 4B32 gas -filled rectifier tubes are used here and in the
5,000 -volt rectifier for their ability
to operate in wide ranges of ambient temperature.

Directional Couplers
Proper adjustment of the pi networks so that the amplifiers are
loaded by their most favorable impedances presents a problem which
is not satisfactorily answered by
observing cathode currents or r -f
line currents. This is largely due
to the broadband nature of the
amplifier. There is no pronounced
dip in cathode current or peak in
r-f output current to indicate
proper adjustment. The directional
coupler of Fig. 6 is therefore needed
to indicate when the impedance presented to each amplifier is correct
both in amplitude and phase angle.
A coupler is placed in each anode
lead of both the 3 -kw and the 15 -kw
amplifiers, as close as practical to
the tubes in order to reduce the
amount of stray capacitance on the
anode side of the coupler to that of
the anodes themselves.
A coupler is, in effect, a shielded
r -f current transformer wound on a
toroidal ferrite core. The shield
provides capacitance coupling to the
line voltage and the winding provides inductive coupling to the line
current. By terminating the winding with a resistance much lower
than the reactance of the winding,
the voltage across this resistance
will be in phase with the line current. By connecting the shield to
a relatively large capacitance the
resultant capacitance divider will
produce a voltage that is in phase
with the line voltage. It remains,
therefore, to adjust the voltage
divider and the terminating resistor
so that their respective voltages are
equal when the ratio of line voltage
to line current has the optimum
desired value.
By connecting the two voltage
sources in series and in phase opposition the resultant voltage will
null out only when the amplitude
and phase of the line voltage and

January, 1955

current have the desired values;
that is, the impedance presented to
the line is purely resistive and of
the desired value.

Antenna Tuning
Equipment for resonating and
coupling to antenna towers is provided, to be installed in a tuning
house located adjacent to the antenna. The principal function of
this equipment is to provide the
proper amount of inductance to
resonate with the capacitive reactance of ungrounded towers less
than a quarter wavelength high.
At full power the voltage at the
tower base may be 85,000 peak
volts. By inductive coupling the

resultant antenna circuit resistance is transformed to 600 ohms for
termination of the balanced r-f
transmission line.
The antenna tuning inductance
consists of seven coils and a vario meter designed to carry 100 amperes
r -f current. All coils are wound with
Litz cable about 0.5 inch in diameter, supported on a framework of
plasticized glass matt. Each coil
has connected across it a magnetically operated switch the contacts
of which operate in a vacuum. The
coupling transformer obtains the
required variation in coupling between primary and secondary by
variation of the air gap in movable
ferrite core sections.
The antenna tuning inductors are
completely separate coils mounted
along a line at such angle to each
other that there is virtually no
mutual inductance between any of
the coils. The coils are tapered in
value such that, starting with the
largest coil, each successive coil has
approximately half the inductance
of the preceding coil. The smallest
coil is about 50 microhenrys, which
is also the range of variation in inductance of the variometer. A binary system is thus established,
since any combination of coils may
be cut into the antenna circuit and
any multiple of 50 microhenrys up
to the maximum inductance available thus obtained. The variometer
takes care of inductance values in
between the 50-microhenry multiples. Remote control of the binary
system is accomplished by rotary
switches used with an eleven -pair
cable.
'
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FIG. 1-Compact polar relay (Automatic Electric) operates on 16.8 ampere -turns
(2 to 12 ma depending on coil connections), using magnetic flux paths as shown

FIG. 2-High-speed stepping rotary
switch (Automatic Electric) gives 75 pps

COMPONENT DESIGN TRENDS

New Relay Materials
Tungsten -carbide contacts, nickel -iron armatures, stainless steel springs, silicone damping
fluids and self -shielded cores are examples of the many new materials that have improved
relay reliability, sensitivity, life and versatility for use in electronic equipment

By FRANK ROCKETT
Research and Engineering Division
Airborne Instruments Laboratory, Inc.
Mineola, N. Y.

PRACTICES common to the
relay industry suggest that a
case -study method of presenting
modern trends in relays is appropriate. First, most basic relay structures are available for a variety of
functions. Especially is this true of
coil impedances ; operating power
can be developed at any impedance
level from a few ohms to thousands
of ohms for most relays.
The second industrial practice is
that of adapting basic structures
to the needs of customers. Virtually
all relay manufacturers provide design assistance to their customers.
Experience shows that, in many
instances where a stock item is inadequate, a regrouping of standard
parts produces a wholly satisfactory
relay. Manufacturers will almost
always undertake to modify a structure to meet unusual requirements.

Two

Examples of communication relays will be considered first-the
polar relay long used in telegraphy,
the stepping relay used in automatic exchanges and the so-called
telephone leaf -spring relay. Next
will be described two unusual relay
actions-a relay using mercury for
contacts and a time -delay relay
using an unusual form of hydraulic
damping. Finally will come a variety of sensitive relays, including
those with instrument -type movements, and then a brief look into
the future of subminiature relays.
This bypasses power relays, because
this article is chiefly concerned with
units that can be actuated by electron tubes at moderate levels or
that can replace certain electron
tubes.
Polar Relay
relays
respond to the
Most
presence or absence of current regardless of direction. Polar relays
are sensitive to direction of current
flow; a common application is in the
reception and repeating of bipolar

telegraph signals. In such service
the unit of Fig. 1 operated without
servicing for 18 months, averaging
about five million operations daily.
The magnetic circuit consists of
an Alnico permanent bias magnet
extending the length of and carried
in the molded phenolic base and held
in position by its own attraction to
the laminated core assembly at one
end and the pole piece at the other.
The resulting lines of flux are
shown greatly simplified in the diagram. The pole piece distributes the
bias flux equally between the two
branches of the circuit. The coil assembly consists of several windings
that can be variously connected for
operation at various impedance
levels.
The

nickel -iron bar-armature
carries tungsten -carbide contacts
and rocks on a stainless steel spring
through which electrical connection
is made to the common terminal.
This construction causes a small
longitudinal motion of the armature
in addition to a rocking motion,
thus tending to prevent bounce. It
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DOUBLE -HOLE
WASHER FOR
SPRING PILE-UP
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FIG. 3-Telephone-type relay (Automatic Electric) can have up to 13 springs arranged in two stacks yet require space only 4 in. long, 1 in. wide and 2'2 in. high

u
FIG. 4-Characteristics of current -carrying spring materials (Price Electric Corp).

Improve Performance
also avoids bearing wear which required frequent adjustment of older
units. The sliding motion also provides wiper action, so that, after
months of operation, the contact
surfaces usually appear polished
and free of pits or material trans-

fers.
Rotary Switch
Basically, relays are mechanized
switches. The simplicity of the electromagnet and solenoid as drive
mechanisms has resulted in their
widespread use, even in rotary
switches. An important part of the
design is then the ratchet and pawl
whereby the translation produced
by magnetic action is converted into rotation. Another feature of
these multiposition switches is the
holding mechanism whereby the
switch is positively restrained to
its set position.
These two functions are combined in the rotary switch of Fig.
2. The ratchet wheel is held positively in position by a set of stopping teeth on the end of the armature. When the switch is active, the
stopping teeth pull away and the
pawl indexes over a tooth of the
ratchet wheel; energy is then
stored in a spring. Demagnetization
of the coil allows the driving spring
to advance the pawl on the next
ratchet tooth to move the wiper asELECTRONICS

-

sembly to the next bank of contacts (indirect drive).
The bank is mounted on one side
of the one-piece open frame so that
as many levels as desired can be
built up. Contacts and brush springs
are assembled between laminated
plastic spacers that have been
coated with Bakelite varnish. The
bank is then tightened for a pressure and baking cycle, after which
the bank assembly is as strong and
moisture -resistant as a molded assembly. This method of construction withstands voltage breakdown
tests between adjacent contacts and
between contacts and ground of
2,000 rms volts. Ten -level switches
operating self-interrupted at 70
steps per second were tested over
one million half-revolutions of the
wipers without failure.
General -Purpose Relay

For switching a variety of
low-level or signal circuits, the telephone -type relay of Fig. 3 is corn-

monly used. To insure positive contact, each of the twin contacts on
each spring is independent and selfcleaning. Such slight bounce or
chatter as may exist is largely
masked by the difference in length
and stiffness of the dissimilarly
shaped spring tips.
The contacts are welded to the
springs for high strength and low
resistance. To aid in the selfcleaning action, the contacts are
dome -shaped. Considerable progress
has been made in developing new
alloys for contacts and in learning
the limitations of conventional materials. Many variables influence the
life of contacts; there is probably
no universal contact material. Materials like silver have excellent conductivity but are subject to filming,
transfer and pitting. Tungsten, on
the other hand, is highly resistant
to mechanical wear and arc erosion
but requires relatively high contact pressure and applied voltage.
In the relay of Fig. 3, the springs

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
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Part IV: Precision Potentiometers Use New Materials, p 144, Oct. 1954
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COMPONENT DESIGN TRENDS
Bakelite cementing varnishes for insulating wafers simulate
molded assemblies

Offsetting and angular stacking reduce capacitance between
contact blades of r -f relays
Iron core floating in silicone fluid minimizes temperature effects
in

time -delay relay

tion are used. The mercury -type
switch can be mounted on an actuatable holder as a relay for use in
equipment that is always operated
in a level position.
A further modification of the
mercury relay is shown in Fig. 5.
A plunger floats in mercury above
which is an alumina cup. The cup
contains mercury in contact with
one terminal of the relay. The main
pool of mercury is in contact with
the other terminal. When the coil
circuit is closed, the plunger is
driven into the pool, thereby displacing the mercury upward to
flood over and into the cup and complete the circuit. The mercury conFIG. 5-Two-pole single-phase mercury
tacts are completely enclosed in an
plunger relay made by Ebert Electronics. Each tube is rated 'for 35 amp
hermetically sealed glass tube,
at 115 y
thereby permitting operation in exof
choice
The
plosive atmospheres. A weighted
silver.
are nickel
spring material depends on the rela- plunger is lifted from the mercury
tive values of many factors, chief pool in a normally closed relay.
of which are conductivity and ten- With a coil resistance of 6,950
sile strength. The temperature ohms, the relay pulls in at 180 v d -c
range over which a material retains and 26 ma.
its tensile strength may force a
Time -Delay Relay
compromise, as also may its
Outwardly the relay of Fig. 6 apchemical compatibility with other
conpears
to be a conventional lever compares
4
Figure
materials.
ductivity and tensile strength of action unit. However, it also includes an iron solenoid core inside
common spring materials.
For switching high -frequency the coil form, as shown in the diasignals, the capacitance between gram. Silicone fills the remaining
springs or contact blades of a pair space inside the nonmagnetic coil
must be minimized. Two of the tech- form. When the coil is energized,
niques used involve offsetting the the movable iron core is drawn into
springs over most of their common the magnetic field against the damplength, and stacking the movable ing action of the silicone fill. As the
and fixed springs in separate piles core moves into the coil, it reduces
so that they overlap only at their the air gap, thus reducing the recontacts (as in the video relay re- luctance in the magnetic circuit.
When the core is drawn fully into
cently introduced by Clare).
the coil, the relay is actuated.
Mercury Relay
This operation is used in overAlthough most relays make or load relays to prevent the relay
break contact between solid con- from responding to momentary
ductors, other principles of opera- surges, and in time -delay relays to

provide a unit that can be recycled
promptly. Operation is affected by
ambient temperature only indirectly
as the temperature affects the viscosity of the silicone; the effect
is only slight because of the relatively stable viscosity of silicones.
A check valve in a center channel of
the core (not shown in the drawing) provides the full damping
effect during the timing cycle yet
allows the relay to be reset quickly
by the spring; this construction
assures full timing cycle immediately after reset.
Sensitive Relays

Illustrative characteristics for
sensitive relays are : contacts rated
at 2 amperes, 26.5 v d -c or 115 v a -c
with resistive load, coil sensitivity
of 40 mw in dpdt service (22 mw
in spdt) and resistance up to

time -delay
relay uses hydraulic -magnetic operation
to actuate after designed time delay at
125 percent of rating and instantly at 8
times rating. Spring holds iron core
away from armature (A) until current is
applied (B); when core is drawn fully
into coil, armature closes (C)
FIG. 6-Plug-in-Heinemann
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14,000 ohms, operation from -60C
to +125C to withstand vibrations
of 10 g up to 500 cps or shocks to
50 g. One such relay made by Allied
Control is 1 in. long by in. diameter, weighs 2 oz and operates up
to altitudes of 80,000 ft (1.3 in. of

Hg)

40

ó

o

z28

.

zW

Relay Life

The life of a relay depends on its
environment and operating conditions as well as on its design and
construction. One representative
hermetically sealed relay that plugs
into a standard 7 -pin miniature
socket is rated by the manufacturer
for a million operations at 1 amp,
24 v d -c; the unit is insulated for
500 IT from any terminal to ground.
The design characteristics of the
coil for this relay are presented in
Fig. 7. Threshold of operation is
60 mw; maximum continuous power
to the coil should not exceed 150

mw, and thus any point on the
graph between the two constant power curves defines a suitable
operating point. However, a more
practical operating point can be obtained by selecting conditions between the 60 and 90 -mw curves. The
coil is then designed to these parameters to produce the needed
ampere -turns at the chosen im-

pedance. Release current is half the
energizing current. Over 150 mw,
the coil is used in intermittent or
pulse service only.

Meter Relays
Where the utmost in sensitivity
is required, a meter movement is
generally employed. With such a
design, the relay can often be actuated directly from the control
source without electronic amplification and consequently with considerable simplification to the equipment. Usually, if a circuit can be
metered, a meter relay can be used
to supervise the circuit automatically. Most indicating instruments
consume less than 1 mw, which is
more than one order of magnitude
below the operating level of sensitive relays and insufficient to produce adequate torque for contact
pressure. A principal distinguishing feature of meter relays is, consequently, the means for assuring
positive contact.
One of the oldest such relays
ELECTRON ICS
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FIG. 7-Coil characteristics for minia
ture sensitive relay, showing contours
of constant power and coil resistance on

voltage -current coordinates (Terado
cro Relay)

Mi-

the Sensitrol (trademark of
Weston). A modern version has a
self -shielded -core magnetic assembly for the movement and a selfcontained release solenoid. The
fixed contact is a small silvercoated permanent magnet. The
moving contact is the instrument
pointer fitted with a silver-plated
soft iron sleeve. When the meter
movement brings the pointer near
the fixed contact, magnetic attraction closes the contacts with a force
in the order of a gram, compared to
a few milligrams available from a
meter movement directly at a comparable low power.
To force apart the contacts, a 6 volt release solenoid is energized by
an external control circuit. The reis

lease mechanism is rated to operate
at 75 ma but will operate if the
supply voltage drops to 4.5 volts.
For a -c operation, a rectifier is built
in with the release mechanism; here
about 1 watt is required for release.
Contacts can be arranged to close
on high or low signal levels. In the
newer models that serve both as indicating instrument and relay, platinum-iridium contacts are rated 35
ma at 6 v d -c noninductive and, if
auxiliary equipment permits, can be
set to close within ±1 percent of
full scale; usual accuracy is ±5 percent.
Normal test voltage between
coil and contacts is 500 v at 60 cps.
Sensitivities are as high as 4 microamperes full scale with a contact
capacity of 100 milliamperes.
In the instrument of Fig. 8,
which has in some applications provided over 7.5 x 107 operations, a
locking coil is wound over the
normal moving coil and connected,
for example, in series with the coil
of a booster relay as shown. As
soon as the contacts of the instrument relay touch, even at high resistance, some current flows in the
locking coil to increase the closing
torque. The action is cumulative
(positive feedback) and builds up a
contact force of up to 3 grams from
about 5 milligrams produced by the
meter coil alone. As in all such
relays, the locking action produces
a wipe to assure low -resistance contact and, in this design, loads the
brass spring mount of the adjustable contact so that, when the locking circuit is opened, the contacts
are thrown open. The indicating
coil then repositions the pointer to
MOVABLE CONTACT
POINTER

CONTROLLED
ADJUSTABLE
CIRCUIT
FIXED CONTACT
METER RELAY

CONTROLLING

MAGNET

CIRCUIT

RESET

BATTERY

SWITCH

(A)
2 MEG

METER

RELAY
INPUT
SIGNAL

I

C21

t-I5 V

60 CPS
47

25

D -C

5,000

MA

OHMS

(B)

FIG. 8-Meter relay is basically a d'Arsonval movement with the pointer serving
as moving contact (Assembly Products). For control of current -operated devices such
as relays, auxiliary coil assures positive contact (A); for voltage-operated devices
such as grid -controlled tubes, light contact pressure of relay may be sufficient (B)
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COMPONENT DESIGN TRENDS
Inverted d'Arsonval movement with pivoted permanent magnet
eliminates need for release or reset circuits in meter -type relay

Electrostrictive relay responds to sum of applied charges
Subminiature relays approach size of transistor
Gluss housings increase relay life

TORQUE SPRING
ADJUSTING
LEVER

JEWEL
SCREW

TORQUE
SPRING -

FIXED
CONTACT
STOP
ARM

MOVING
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MAGNET
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NNER
MAGNETIC
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FIG. 9-Instrument-type relay in sealed
case develops sufficient torque in milliampere range for reliable contact pressure; unit is widely used in aircraft fire

detection equipment with thermocouple
as control element (Instrument Division,
Thomas A. Edison)

FIG. 10-Relays housed in glass jars
achieve protection from dust yet are
visible for inspection and accessible for
adjustment. Modern glasses withstand
usually encountered shock, vibration
and temperature (Telectro Industries)

wherever it belongs, either away
from the contact or at it ready to
lock again.
Where over a milliampere is
available for the meter coil and contact current can be held below 100
microamperes with a low open -circuit voltage, the locking feature
may be unnecessary, as in the thyratron circuit shown in Fig. 8. This
mode of operation is feasible, however, only in a mechanically quiet
environment. Even with the locking coil, a shock -mounted version,
now being developed, is preferable
for use in industrial and military
environments.
Moving -Magnet Meter Relay
For applications in which an input power of about 25 microwatts
is available, pull -in and drop -out
operation is provided without release or reset circuits by the relay
of Fig. 9 ; it gives a power amplification of about 5 x 10g. Basically
it is an inverted d'Arsonval movement in that the permanent magnet
is the moving member while the
coils are stationary, thus reducing
the weight and facilitating the use
of a wide range of coil resistances
(60.5 to 21,000 ohms).

Electrostrictive Relay
These are current-operated devices. Recently a voltage -sensitive
electrostrictive relay was introduced by Mullenback Electrical
Manufacturing. It presents an impedance of about 0.1 microfarad
shunted by about 500 megohms and
is actuated by about one milliwattsecond (one millijoule) of energy
and is held by 50 microwatts. A
feature of particular interest in
this relay is that it accumulates
energy so that it can respond to the
sum of applied charges. Present
units are designed for operation at

from 150 to 175 v d -c; contacts are
rated for 1 ampere at 125 v a -c non inductive.
Subminiature Relays

For use in transistorized equipment, subminiature relays are
being developed. One such unit,
introduced by Allied Con t r o 1,
weighs 0.032 oz and is about
an inch high, AI in. wide and 4 in.
long. Nominal coil sensitivity is
rated as 1 watt; contacts are rated
for 0.25 amp at 26.5 v d -c or 115 v
a -c noninductive. Polytron Engineering is in production on a line
of relays with similar characteristics.
Another such relay, being developed by Neomatic, has overall dimensions of 0.187 in. by 0.392 in.
by 0.500 in. and a weight of 0.035
oz, about the size of a transistor.
Operating power is reported to be
under 0.25 watt with coil resistances to 2,000 ohms. The spdt contacts are rated for 0.25 amp noninductive.
Many subminiature relays are
hermetically sealed; in fact, many
relays manufactured today for use
in electronic equipment are enclosed
or are available with dust covers,
dust and other airborne contaminants being a common cause of failure of these low -current units. The
life of some relays can be substantially increased, however, if they
are accessible for minor adjustments and repair.
Sealed Relays

The relay of Fig. 10, while meeting all environmental requirements
for such devices, is arranged to permit examination of its internal
structure through the case. The
glass cover is readily removed without tools and without the removal
of the relay from the circuit, thus
facilitating observing the relay in
operation and adjusting it in the
field.

The connecting leads are brought
to a terminal panel through a plastic header which is molded as an
integral part of the base member.
The leads are sealed into the header
during the molding cycle to minimize leakage. To insure internal
rigidity, the relay and the base
member are mounted to the chassis
by a common support stud.
January, 7955
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Production -line testing

of

Three -stage (left) and two -stage counters

plug-in type three -stage flip-flop counters

Flip -Flop Counter
Has Expanded Range
Counter may have up to six stable states without using feedback or matrixing. Sequential
operation of counter stages requires only one tube to conduct at a time resulting in greatly
reduced plate power consumption
COUNTERS in use today
are of the Eccles -Jordan flipflop type. Although proven invaluable in the field of electronics,
the flip-flop has disadvantages in
certain applications. For example,
to divide a given frequency by a
nonbinary number, feedback is
necessary, which tends to be cumbersome and requires additional
circuitry, power and space. Further,
if sequential output is required of
more than one binary stage, a
matrix is necessary. The expanded
flip-flop counter to be described
overcomes some of the disadvantages that are encountered in the
use of ordinary binary counters. In
addition, it may have not only two,
but three, four, five or any integral
number of stable states.
The flip-flop has two stable states
and requires one tube per state.
A counter that has more than two,
for example N, stable states similarly requires one tube per state or
MOST

ELECTRONICS

-

By HOWARD BECKWITH
Chief E'ugiucer
The Wallort Company
Inglewood, California

N tubes. The conduction of one
tube will prevent all other (N 1)
tubes from conducting.
Input pulses cause the N -stage
counter to advance through its N
states sequentially; even in the flipflop where N = 2 the count advances sequentially from 0 to 1. If
there are N stages, the count advances sequentially from 0 to 1, 2,
3, .
. N, advancing one position
with each input pulse. In this respect, the counter may be thought
of as a linear or ring counter. In
this case, N = 3 would be a ring
counter with a capacity of three.
If N = 2 (flip-flop) the ring would
have a capacity of two.
The same types of input coupling systems used with flip-flops

-

.
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may be used with N-stage counters.
One method is to apply the input
to the grids through diodes; one
diode for each grid or a total of N
diodes. Another method is to apply
the input through a capacitor to a
common junction of the grid or
plate resistors. This method is
economical since only one capacitor
is needed for any number of stages.
Most of the devices that are used
to increase speed or reliability of
flip-flops may also be applied to the
expanded counter. For example,
catching diodes may be used at the
grids and plates to discharge coupling capacitors more rapidly. Reset
to any of the N states may be accomplished by applying a positive
pulse to the grid of that tube.

Three -Stage Counters
Figure 1 shows an N-stage
counter with N = 3. Each grid is
connected through a resistor to
every plate except its own. These
149
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designed for long term reliability,
however, using 1 -percent resistors.
The loss in grid voltage swing,
for values of N greater than two
may largely be eliminated by replacing the grid -to -plate resistors
with nonlinear devices such as
diodes. Figure 2 is an example
of 'this system applied to a five stage counter. The same number of
diodes is required as grid -to-plate
resistors, N (N 1).
The diode matrix operates at
plate -voltage levels where the impedances are relatively low and the
voltage swings are relatively high.
It is required that one resistance
divider be connected from each
matrix line to the appropriate grid.
Another possibility is to divide
the plate voltages down to grid voltage levels with resistors, with a
matrix providing the proper grid
voltages. The higher impedances
involved in this type of circuit require different characteristics of
the diodes or other nonlinear devices than the circuit of Fig. 2.
The power efficiency of the expanded flip-flop counter can be
deduced from Fig. 2. During operation, each tube conducts only one fifth of the time.
High-speed reliability of this
counter is increased because each
tube in the circuit has an available recovery time that is equivalent
to four input pulses.

-

FIG.

1-Input coupling

to

three -stage flip-flop counter is through diodes

resistors are of such a value that
if one stage is conducting all other
stages will be nonconducting. For
example, if stage 1 is conducting,
the resultant low plate potential will
cause the potential on each of the
other grids to be low since they are
connected to one high potential and
one low potential plate. On the other
hand, the grid of stage 1 is connected to two high potential plates,
therefore, it remains at a high potential and assures conduction. Input coupling is through diodes connected to each grid.
The counter of Fig. 1 has several
advantages over other methods of
achieving a count of three. The
power consumption is low because
only one tube conducts at a time,
the number of tubes required is
only three, the output is in sequential form and the speed is relatively
fast considering the circuit time
constants since each tube conducts
only one-third of the time.
A three -stage ring counter of
comparable speed requires six
tubes, three of which are always
conducting, with a resultant tripling of plate current and doubling
of heater current.
A system used to obtain a count
of three with binary counters requires four tubes, two of which are
always conducting. The output is in
binary form, requiring a matrix to
convert it to sequential count. The
feedback limits speed and abates
reliability by increasing complexity.
By supplementing flip-flops with
N = 3 counters, total capacities of
2", 3" or 2" x 3" may be achieved
with ease; n in this case being the
number of binary or ternary
counters used.

The usefulness of the expanded
flip-flop type of counter extends beyond the three -stage counter to

four, five, and six -stage counters.
When N = 4, four tubes are needed,
the same number required by a
like capacity binary counter. However only one tube conducts at a
time instead of two as in the binarycounter system. Only half the plate
power is required and in addition,
the output is sequential eliminating
the need for a conversion matrix.
A four -stage ring counter requires
four times as much plate power,
and twice as many tubes.
A five -stage counter requires five
tubes of which only one conducts at
a time. The output is sequential,
the plate power required is about
one-third of that required by a
similar binary system of equal
speed and the complexities of feedback are avoided.
Circuit advantages for the expanded flip-flop do not continue indefinitely however. For values of N
greater than six, the number of
tubes required is greater than that
required by binary counters of
equal capacity. This point of
diminishing returns can be illustrated by considering that the
number of grid -to -plate resistors
(Fig. 1) required for a counter
with N stages is N (N 1). A five stage counter requires 5 (5 1) or
20 grid -to-plate resistors, a sixstage counter requires 30 grid -toplate resistors and a seven -stage
counter requires 42 resistors.
As the number of stages is increased, the voltage swing at the
grids is decreased due to the interaction between grid -to -plate resistors. A five -stage counter may be

-

-
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Design Equations
The prime consideration of the
design equations given below is
long-term reliability. Design is
based on the assumption that all
resistors may vary by an amount
p and that all supply voltages may
vary by an amount cr, in the most
unfavorable direction. It is assumed that all of these worst conditions are present simultaneously.
The simplest form of counter (Fig.
1) will be used to derive design
equations.
Taking first the grid circuit, Fig.
3A, of a conducting tube, the conditions that tend to decrease the grid
voltage are increased
decreased
R2, increased E and decreased ENO
the plate voltage of a nonconducting tube. When the tube is conducting it is required that its grid
be zero or positive and the following relation exists

R
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When the tube is nonconducting,
Fig. 3B, the negative voltage applied to the grid is E1. The conditions that make E1 maximum are R,
minimum, R2 maximum and E minimum. The grid is connected to a low
potential plate whose potential is
E0 through one grid -to -plate re2 high potensistor R1 and to N
tial plates, whose potentials are ENo
through (N
2) (R1) resistors.
The equation for this circuit is

-

-

Ec=KENc-(1-)(N-1)E,

(2)

where

K_[(1-)E-(1+)E,](1-p)2(N-1)
(1+p)2(1+)E

(N-2)
In the plate circuit of a nonconducting tube, Fig. 3C, conditions
that decrease the grid voltage of
the conducting tube are E2 minimum, R3 and R, maximum and R1/
(N 2) minimum. Relationships
are

-

(1-) Es - EN c
(1-{- p)R,

ENC+El

(1-p)R3

VOLTS

R

N-2
VOLTS

N -i

Ei

E1

(D)

3-Equivalent grid and plate circuits

(1-p)R,/(N-2)

Ec+(1+)E,
v(1-p)R,/(N-1)

(4)

where r, is the static plate resist -

then using the relationship

= i,r, and solving for the maxi-

r

mum permissible static plate resistgives
ance
z
r, R1I [ KENc-(1+)(N-1)El

f]
(5)

(1(1-r(1+)E2ENc2)(1))-

where

e

L

+a)
Ei)Es/(1(1-P)[(1-0-)Es-ENc]
(N.-1)(1 + cr)Ell (1-p)
f

and

[(N-2)[ENc+(1+P)(ENc+E,)]

f

-

+(N -1)(1-)E2
(1-p)[(1-)Es-ENo]

I

The limits of voltages and tolerances for any value of N may be
determined from Eq. 5. For r, to
be positive

1(1+)(N-1)E,I
For K to be positive
I

KENcI >

(6)

[(1-o-)E-(1-ß-)E1](1-P)2(N-1)
(1+ P)2(1 +)E
IN -2I (7)
is alcondition
When N = 2 this
ways met. Solving Eq. 7 for E
E

(3)

When a tube is conducting its
job is to prevent all other stages
from conducting. In Fig. 3D the
conditions that make E1 more positive are E2 maximum, R, and R.
minimum and r, maximum. These
relations are expressed by

(1+0-)E2-Ec-

FIG.

networks

0

ance of the tube and i, is the plate
current. Solving Eq. 3 and 4 for

ENC

(1+)E=(1-P)R2

in cross -coupling

CONDUCTING

NC

(C)

(1+p)R,

(B)

E

E2

0

R2

ENC

R1

N-2

I

El

-E

FIG.

NONCONDUCTING

Ri

N -I

1

-

CONDUCING

1

1

o

I_

R7

1

R

R3

R3

R3

R3

R3

ENc Ec
ENC

>

(1+)(1-p)2(N-1)E,
(1-)(1-p)2(N-1)
[ -(N-2)(1+p)2(1+)J1

(8)

Voltage E must be positive, therefore

1(1-)(1-p)2(N-1)I >
1(N -2)(1+p)2(1+0-)I

(9)

If N = 2 or the tolerances are
zero, Eq. 9 will always be true. For
other values of N and for practical
tolerances Eq. 9 provides a means
of determining the outside tolerance
limits for a given value of N. With
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FIG. 4-Relationship of K to E for an
N

= 3 counter

this done a minimum value of E
can be determined from Eq. 8.
When the conditions of Eq. 8
and 9 are met the requirement of
Eq. 6 will also be met for all practical values. Equation 5 can be used
to determine the maximum r,.
For practical values the r, of
Eq. 5 changes rapidly with changes
in K which depends largely upon
E and E1. The value of E, is limited
chiefly by tube characteristics.
Therefore, the variable that may be
adjusted most freely is E. Figure
4 shows the relationship between K
and E for typical values of E1, p, a
and N. A logical choice for E is
just above the knee of the curve.
The design procedure is easily
modified to accommodate circuit
variations such as the use of cathode bias resistor, catching diodes or
other modifications of the basic circuit. The limitations imposed by
Eq. 8 and 9 do not apply when nonlinear devices instead of resistors
are used for cross coupling.
BIBLIOGRAPHY
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Magnetic Tape Improves
Recorder memorizes thirteen geophone response signals resulting from seismic echoes
and immediately plays them back onto pen recorder. Carrier to each recording head from
4,500-cps multivibrator is frequency -modulated ±2,000 cps by the signal from the
associated geophone insuring minimum phase shift and good low frequency response
By S. J. BEGUN
Director of Advance Development
Clevite-Brush Development Co.
Cleveland, Ohio

plays
an increasingly important
part in geophysical exploration
work. It provides a visible presentation of signals as they are
picked up by a series of properly
placed geophones after a dynamite
charge has been exploded. By correlating the signal arrival time at
the various geophones, and by inspecting the phase relationship of
incoming signals, much can be
deduced about the earth's crust.
Until recently, a graphic record
has been the only information left
for subsequent evaluation. A considerable advantage accrues if the
signal derived from each geophone
can be memorized as an electric
signal and made available later. It
is possible to re-establish an electrical signal from a graphic record,
made with a predetermined filter
setting but the equipment to do it
would be complex.
MULTICHANNEL RECORDING

Specifications
A few of the most important requirements for a practical recording instrument follow: recording
of frequencies in the range from 20
to 500 cps within 1.5 db ; time relationship between signals preserved
with an accuracy better than 1
millisecond; and signal-to-noise ratio of at least 40 db.
A magnetic recording system presents a good solution for preserving
and subsequently reproducing geophone signals. Since only 5 seconds
of recording time are wanted, the
use of an endless recording medium
suggests itself. However, to make
handling and storage easier, a design was adopted that employs the

endless principle without using an
endless recording medium.
Two units for geophysical exploration work have therefore recently
been developed. One equipment
setup is designed to be carried by a
truck. Its essential function is to
record the information from the
geophones. The other unit is a reproducing device for use in field
offices. It serves mainly to recreate
a facsimile of the original electrical
signal and to supply it to other
processing equipment.

Truck Unit
A block diagram of a truck unit
is shown in Fig. 1. A number of
geophones translate the soil vibrations, owing to surface transmission and due to strata reflections of
the shock waves released by an explosive charge, into electrical signals. These signals are fed over
cables to the input terminals of
individual gain -controlled amplifier
units. Each of the preamplifiers is
connected to a modulator, that, in
turn, energizes one of a series of
magnetic heads to impress the signal -modulated carrier upon the recording medium. The recording
medium is laid around the surface
of a slowly rotating drum.
Also wound around the same
drum adjacent to the magnetic recording medium is a strip of
graphic chart paper. A single,
high-speed writing pen that moves
sideways after each drum revolution is sequentially connected during the playback process through a
discriminator to each magnetic
head. It leaves a series of traces
on the chart paper, which repre-
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sents a time -coordinated facsimile
of the electrical signals generated
by the geophones. The speed of the
synchronous motor that drives the
drum is controlled by a 50 -cycle tuning fork.
The metal drum, supporting a
plastic magnetic tape and the voltage -sensitive chart paper, is essentially hollow except for a slight offset center web. It has a diameter
of 12 in. and rotates around a horizontal axis. The periphery of the
drum is slightly grooved to locate
the magnetic tape. This tape. which
is U in. wide, comes from a supply
reel and returns to the take-up reel,
both in the hollow portion of the
drum.
The drum rotates with a surface
speed of 7.5 in. per second. A
normally -open contact is actuated
at each revolution of the drum and
is closed at a moment when the slit
in the drum wall passes under the
14 -channel magnetic head.
This
contact initiates the dynamite explosion and makes certain that all
recordings take place over the undisturbed portion of the recording
medium.

Magnetic Head
Heads for all 14 channels are held
in a common housing. The design
of this structure is such that all the
gaps are accurately aligned. This
is an important requirement for
preserving proper time relationship
in the reproduction of signals, particularly if another playback mechanism is to be used. The center -to center spacing between heads is
0.125 in. Each channel has a width
of 0.05 in., and the physical gap
January,
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Geophysical Recordings
ovo
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WITH AGC
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FIG. 1-Block diagram of seismic truck recording unit built to withstand rough

Truck -mounted seismic recorder contains

terrain and wide variety of climatic conditions

seven dual -channel modulators

length between pole pieces is

5 X

10' in.
To obtain minimum phase shift
and good response at low frequencies, a carrier-frequency system is
employed for the recording of signals. The carrier frequency of
about 4,500 cycles per second is

obtained from a free -running multi vibrator. To frequency modulate
the multivibrator by ± 2,000 cycles
per second, the input signal derived
from the geophone develops a voltage drop in the multivibrator circuit. Thus, a corresponding change
of the period of oscillation is
brought about. Fourteen modulators are provided to serve the 14
heads.
However, only 13 of the heads are
connected by amplifiers to geophones. One of the heads records a
50-cps timing signal. The input
impedance of the modulators is approximately 50,000 ohms with volt signal sufficient to provide
full modulation.

'

Modulator
A more detailed description of
the circuit (Fig. 2), of such a modulator is given below. A 12AT7,
V, whose parallel -connected grid ELEC T +ZON ICS

-January,

input level is adjusted by potentiometer R serves as a signal -frequency amplifier. Grid bias to one
section of V1 is developed across
R_ and bypassed by C1 while the R13,
Ci, combination serves to bias the
second section. Resistance R3 and
R13 partially neutralize current feedback developed across R2 and R,7
respectively.
The frequency -modulated carrier
is generated by V, a 12AY7 operating as a 4,500 -cps free-running multivibrator with a signal
frequency -modulated positive -grid
bias. The principal carrier frequency -determining components of
the multivibrator are the grid circuit elements Re, C3, Rs and C3, while
resistance R10 and R7 serve as plate coupling impedances. Signal frequency voltage is developed across
resistances R7 and Re which are carrier -frequency bypassed to ground
by capacitors C, and C13. The signal
frequency across R and R3 varies
the time of recovery of each triode
half of V_ from a condition of plate
current cutoff.
Proper operating bias for the
output stage is developed by the
potential drop caused by the cathode
current of V3 through Rl, bypassed

1955

Plate resistance Re, in conjunction with capacitor C13, serves
to couple V3 to the magnetic recording head. Resistance R1 bypassed
to ground by capacitor CB supplies
the required screen -grid operating
potential to V3. The nominal plate
potential supplied to V1 and V3 is
225 volts. A regulated supply of
150 volts energizes the multivibrator tube V3 through resistance
R,1 bypassed to ground by C7.
The magnetic cores of each head
are energized with sufficient magnetizing force to generate a gap
magnetic field that saturates the
tape. A new recording may erase
the previous one. A 4 cps square by C.

V

0ó
.y,

12A'7

SIGNAL-FREQUENCY
AMPLIFI R

V212611
CARRIER MULTIVIRRATOR

.1c21cra001syawls

3-.

-I
1>
[ s>= s.$

so
1

c,

.

-1
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T¢}
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8:
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0

.1

FIG. 2-Frequency-modulated multivi

brator that requires only 0.5 v geophone
signal for fully modulated tape record
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Multichannel head assembly with individual pole pieces held by a casting

wave generator provides a test
signal to check the operation of
the complete system.

Playback
Each of the 14 recording heads is
also employed as a playback device.
During the reproducing process
all heads feed in sequence into
one amplifier -limiter demodulator,
which rejects the 2,500 to 7,000 cps
band to eliminate interference from
the carrier frequency. The demodulated signal is supplied to an amplifier that drives a penmotor serving as a monitor recorder.
The drum, which supports the
magnetic tape on one side of its

periphery, supports recording paper
on the other side of its rim. The
graphic record is made by one pen
that is sequentially connected with
all 14 channels. The penmotor first
reproduces the information from
the channel on the lefthand side and
progresses step by step to the right.
At the end of each revolution of the
drum the penmotor is very quickly
moved sideways 13/64 inch under
the influence of a biasing spring,
which is slowly compressed during
the 5 -second period of a drum revolution. Therefore, it takes a total
of 70 seconds to transfer the signals of all 14 channels from the
magnetic tape to the chart paper.
After the graphic recording period
is over, the penmotor is returned to
its original position.

Truck recording unit drum and drum support showing 14 -channel magnetic head
recording signals on the tape carried across the surface of the drum

An important feature of this device is that a simultaneous event
can be resolved into sequential
phenomena and can then again be
presented as a simultaneous event

without introducing undesirable
phasing errors. This is achieved
by having the magnetic recording
medium and the paper on the same
drum. A unique geometric relationship is maintained in the transfer process, making the outcome
effectively equal whether all channels are simultaneously or sequentially reproduced.
Since the frequency response of
the penmotor is limited to 100 cps,
the monitor record will contain only
frequencies up to this value.
The drum is friction driven by a
50 -cycle synchronous motor energized from a 50 -watt power amplifier. A tuning fork which might be
part of either the apparatus or a
part of some other device acts as a
frequency standard. Since speed
regulation in a frequency-modulated
equipment is of greatest importance, all attempts have been made
to keep speed as uniform as can
easily be achieved. The use of wide
sidebands is an attempt to minimize
any speed -fluctuation errors.

Safety
Certain safety provisions insure

that the dynamite charge is not
accidentally fired and that the tape
is not used for recording a second
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charge which will automatically
lead to erasure of previous information. As soon as the dynamite
has been fired, and a recording has
been made, a lever within the hollow portion of the drum is released
and incapacitates all circuits which
might be used for initiating a new
recording operation. This lever is
reset only when the magnetic tape is
pulled from the supply to the takeup reel to provide a new unrecorded
section for the next recording.

Testing
In actual use the operator records a square-wave signal on all
channels by starting the device and
pushing the square -wave selector
switch. After the 5 -second magnetic recording period, the unit
automatically performs the signal
transfer operation, making the pen
draw the square wave on the chart
paper for each channel to ascertain
the satisfactory condition of the
apparatus. Whenever the repeat
button is pressed to reproduce any
one of the channels a second time,
the graphic recording from the
second run must coincide with that
obtained from the first. Should the
operator wish to interrupt the recording cycle, he can do so by pushing the reset button.

Field Station Unit
In the field station unit a synchronous motor drives the drum
January, 1955
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FIG. 3-Dual-channel discriminator, located in field station unit, delivers

nais photographically.

F-M

1 volt rms into a 600 -ohm load resistance to rerecord echo sig
carrier high -frequency components are favored by coupling capacitors in stages V1 and V2

which has the same diameter and modulated carrier of 4,500 cycles Ti. The band-pass of T1 is designed
angular velocity as the drum in the per second is raised to 60 kc. The to pass only frequencies in the
recording truck unit. The record- modulated carrier varies from 58 range from 57 to 63 kc. The output
ing medium upon which the geo- to 62-kc, if only (f1 + oft) + f2 of Ti is fed to V. which amplifies
phone signals have been impressed terms are used and the difference and amplitude limits the 60-kc inis wound around the drum.
terms are rejected by filters.
termediate frequency. Tube V. reThe recorded information is
covers the signal frequencies from
Discriminator
picked up by magnetic heads and
the frequency -modulated carrier by
the reproduced data are fed to the
A schematic of the dual -channel virtue of electron -gating action of
input terminals of a series of dis- discriminator circuit is shown in the quadrature grid.
criminators. The original signal is Fig. 3. The frequency-modulated
The phase and magnitude of voltrecovered, amplified and then de- carrier recovered from the tape is age impressed on the quadrature
livered to an appropriate number of fed to the input of Vi which func- grid varies as the instantaneous
galvanometers to produce a photo- tions as a conventional resist- carrier frequency in accordance
graphic record of the recorded data. ance -capacitance coupled voltage with the frequency-response characThe magnetic head structure can amplifier. Tube V. provides addi- teristics of the tank circuit consistbe adjusted to assure perpendicular tional amplification and also ampli- ing of inductance L1 and capacitor
alignment of all gaps with respect tude limiting.
The interstage C1. Resistor R1 shunts the inducto the recorded tracks. This is im- coupling capacitors of stages V1 and tance for optimum linearity.
portant if proper time relationship V. are chosen to favor the higher
The output of V. is carrier -frebetween information recorded on frequency components of the fre- quency filtered by capacitor C. and
various tracks is to be maintained. quency -modulated carrier in order coupled by capacitor C. through the
Demodulation of the carrier fre- to partially neutralize the amplitude filter consisting of resistors R2, Re
quency in the field station unit is modulation that results from the and capacitor C. to the input of R,.
different from that employed in the head -tape frequency -response charTube V. operates as a signal fretruck unit because it is necessary acteristic.
quency amplifier and cathode -folto reproduce the band up to 500
The output circuit of V. is cath- lower output stage. The amplifier
cycles per second while previously ode coupled to V. which further section of V. is capacitance coupled
only 100 cycles per second were limits the signal. The second section to the input of the cathode -follower
needed for monitoring. Because of operates as a conversion -oscillator section through a high -frequency
this wider band of signal fre- buffer. The oscillator working at a compensating network consisting of
quencies, and because of the rela- frequency of 55.5 kc feeds the grid capacitor C. and resistors R3, R. and
tive proximity of the modulated of the second half of V..
R,. The cathode -follower section of
carrier frequency band, the followThe combined outputs of the V. is designed to deliver 1 -volt rms
ing technique is employed. The limiter and buffer are fed to the into a 600 -ohm load resistance.
modulated carrier as derived from input of a balanced mixer consisting
Each demodulator has a 600 -ohm
the magnetic reproducing heads is of four 1N34 germanium diodes output and develops approximately
heterodyned against a 55.5-kc fre- operating in conjunction with in- 1 volt at its terminals for a fully
quency so that the original un - termediate -frequency transformer modulated carrier frequency.
ELECTRONICS
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Phase Meter Analyzes
By RICHARD W. HOUGHTON
Engineer

Technology Instrument Corp.
Acton, Mass.

television reproduction requires that picture -sound synchronization, as well
as vertical and horizontal sweep
synchronization be maintained in
both transmitting and receiving
equipment.
Color reproduction requires, in
addition, the synchronization of the
individual components that make up
the composite color signal. While
straightforward methods of frequency -lock indication have long
been known, new methods of highfrequency phase indication have
been devised to fulfill the rigid requirements imposed by the color
signal. These requirements are set
forth in the box.
In practice, phase errors greater
than 20 deg are easily detected as
incorrect hues in the reproduced
image. For best response, the phase
error should be kept below 5 deg to
insure that the corresponding hue
error will be undetectable in normal
viewing. A phase differential of
this magnitude corresponds to a
time delay error of 0.004 p.sec at the
subcarrier frequency of 3.58 mc.
ONOCHROME

Sources of Phase Error

Two types of phase distortion are
to be considered in a color tele-

vision system. The first of these results in both the color burst and
color picture information being
shifted together. This type of distortion has small effect upon the
resultant image, as examined by
the nontechnical television viewer.
The second type of distortion
causes a variation in the phase of
the subcarrier as a function of its
position in the amplitude range
from the color burst toward the
white level. This condition is the
primary cause of improper color
reproduction. There are at least
three commonly known causes of
phase shift throughout the ampli -

TO REFERENCE
COMPOSITE

-

SYNC SIGNAL
"

INTEGRATOR

LINE

TIME

KEYING

GATE

FIG.
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1-Simple sync signal purifier used

to control
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PHASE
DETECTOR

FILTER

FIG.

OSCILLATOR

reference oscillator

OSCILLATOR
OUTPUT

OSCILLATOR

REACTANCE
TUBE

2-Automatic phase -control system

of a type used in color television

tude range. They are diagonal
clipping, parallel -path phase differentials and variable load impedance.
An effect of diagonal clipping
may occur as a result of overdriving
the grids in television transmitter
amplifier stages. Here, actual clipping may occur in the white direction, but only compression will
normally occur in the sync direction. A Fourier analysis of the
clipped wave shows the phase of the
fundamental component to have
NTSC Phase Specifications
The NTSC color television standards
approved on July 21, 1953 define basic
phase tolerance in the following manner: The angles of the subcarrier measured with respect to the burst phase,
when reproducing saturated primaries
and their complements at 75 percent of
full amplitude, shall be within ± 10 degrees and their amplitudes shall be
within ± 20 percent of their specified
values. Closer tolerances may prove to
be practicable and desirable with advance in the art

been shifted by a small amount.
After bandwidth limitations have
removed the harmonic components
the sine wave is restored at a
slightly reduced amplitude and

with the phase shifted.
Parallel path phase differentials
occur in almost every circuit containing active elements. The effect
may result from adjacent -channel
component differences, or from interchannel stray coupling. Both
amplitude and phase differences can
result from such effects. Frequently
the phase differential varies as a
function of signal amplitude and
appears as a changing phase relationship between color burst and
color picture information. The
effect might easily occur in studio
equipment, where a steady sub carrier could combine with a video
signal through stray coupling.
The effect of variable load impedance is best shown by considering a generator feeding a load made
up of a complex impedance. A
change in either generator or load
impedance can result in an appar-

ent phase shift. A transmitting
tube driven into the grid -current
region by synchronizing pulses can
experience a radical impedance
change and resultant phase distortion.
Each of the above sources of internal phase shift may result in
changes equal to, or larger than,
the desired 5 deg. In each case, the
angular differential must be carefully measured and in many instances appropriate compensating
circuitry must be incorporated into
the system.
The ability of conventional television receivers to maintain phase
differentials smaller than the required 5 deg maximum angle has
long been under consideration.
Early in the design of color television receivers, circuits were de January, 1955
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Color TV Systems
Direct readings can be made in the receiver plant or broadcast studio without ambiguity
using a meter that embodies frequency reduction in both input channels and summation
of resultant signals. Existing methods of phase delay leading to design are compared
vised to enable the color burst to
control the reference oscillator
phase in the presence of noise. This
circuit is known as automatic phase
control, or apc. A typical system
used for signal purification is
shown in the block diagram, Fig. 1.
In this system, the composite
sync signal is fed into a time gate
controlled by the line -deflection
system. The signal is passed only
during the burst period and noise
occurring at other times is cut off.
The separated burst is then limited
to eliminate the noise amplitude
variations common to its period.
This burst is then integrated for
control of a reference oscillator.
The basic control circuit used for
this purpose is shown in Fig. 2.
Here, the purified signal is fed
into a phase detector, where its
phase is compared with that of the
oscillator. The detector output is
filtered and applied to a reactance
tube, which corrects the oscillator
phasing. By this means, phase
synchronism, falling well within
the 5 deg specification, may be

maintained.
Delay Measurements
The techniques of system evaluation using the concepts of phase and
envelope delay have been discussed
in the literature. There are three
methods of evaluation possible.
These are: (1) plotting phase angle
as a function of signal frequency;
(2) plotting phase delay (t, = OR )
as a function of signal frequency;
and (3) plotting envelope time delay (tE = dO/du)) as a function of
signal frequency.
A plot of the system phase angle
versus frequency can be considered
a direct approach to the problem.
The information is difficult to interpret in this form, however, since
small changes in slope may represent large delay increments ex -
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pressed in the time domain.
A more useful characteristic is
that resulting from a plot of phase
delay versus frequency. Such a
curve may be easily evaluated. Deviations from the average delay
can be considered in terms of the
rise time of the circuit under test.
The third approach is that involving the envelope delay characteristic. Such a characteristic may
be plotted by taking the slope of
the phase characteristic at each frequency under consideration. A more
precise computation of this characteristic results from taking the sum
of the phase delay and a term proportional to rate of change of phase
delay with frequency. The envelope
delay concept of system analysis
has, as a foundation, the theory of
wave -packet
This
summations.
theory has, however, been questioned. Accordingly, it would seem
that a flat envelope delay characteristic cannot be interpreted as a
sufficient condition for proper receiver transient response. It has
been stated by Avins, Harris and
Howath that phase delay is a more
useful tool than envelope delay in
evaluating the transient response
of television receivers.
Current Measurement
Phase delay measurements, currently undertaken, tend to follow
a standard comparison approach.
Typical of the methods used is that
shown in Fig. 3.
In this system the radio -frequency signal source is amplitude
modulated at the desired video frequency. The composite signal is
then fed into the receiver under test
and into a broadband video detector
having known characteristics. A
calibrated adjustable delay line is
used as a standard of comparison in
the known channel. This line may
be adjusted to equalize the delays in
both channels, as indicated by a
narrow diagonal line upon the face
of the null -indicating oscilloscope.
Accuracies of 0.01 N.sec, (13 deg at
3.58 mc, the subcarrier frequency),
are claimed for this approach.
In transmitter tests, it is frequently necessary to measure the
relative phase relationships between the respective color bars
carried by the subcarrier composite
signal. Such measurements, using

METERING
CIRCUIT

PHASE
SHIFTED
SIGNAL

SUMMING
CIRCUIT

REFERENCE

SIGNAL

6-Basic phase -measuring system

FIG.

phase shifter, as well as by an accurately calibrated amount using a
secondary phase standard.
The output of the demodulator is
observed on an oscilloscope through
a low-pass filter that removes all
frequencies above 1 mc. Since this
output is proportional to the product of the two signals multiplied by
the cosine of the phase angle between them, it is possible to obtain a visual null on each color bar.
For standard measurements, a
reference null is established upon a
known color component and the
angular relationship with all other
color components is determined by
successive nulling operations. A
measurement accuracy of ±1 deg
has been established by this approach.

Vector Phase Indication
FIG. 7-System ambiguity resulting
from simple summing technique

a color signal analyzer, have been
described by Luther.
This device may be used for
transmitter signal analysis under
actual operating conditions. Its
operation is comparable to that of
the synchronous demodulator used
in color receivers.
In brief, the chrominance portion
of the color signal is separated by
a high-pass filter and fed into the
first grid of a 6AS6 modulator pentode, shown in Fig. 4. The suppressor grid of the 6AS6 receives a
continuous -wave subcarrier reference signal, which is obtained
from the color signal generating
equipment or generated by a local
burst -controlled oscillator. This reference may be shifted through 360
deg by the use of an uncalibrated

PHASE
SHIFTED

Firestone and Richardson have
recently described a dynamic approach to the color bar phase measurement problem. Using their Vectorscope device, a polar plot showing both the magnitude and angular
position of color bar vectors is presented upon the face of a cathoderay tube.
The simplified block diagram,
Fig. 5, indicates the primary
components used in this system.
Here, the reference and shifted
signals are applied to dual phase
detectors. Both signals are presented directly to the detector
placed in the reference channel. The
reference signal is shifted by 90
deg before detection occurs in the
unknown channel. The above operations result in two output signals,
one proportional to the sine of the
included angle and the other pro-
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8-Frequency division eliminates detector ambiguity

in phase measurement
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vision systems, may be considered
to be representative of the current
field. Others, described in the
literature, may differ in detail but
fundamentally they are embraced
by one of the above categories.
Many of the phase measurements
to be undertaken in the field of color
television could be more easily accomplished by conventional means.
The direct -reading instrument to
be described has been designed to
this end. Complete in a single package it accepts sinusoidal or complex
information at the terminals of two
coaxial probes and presents the
resultant data upon the scales of a
D'Arsonval type meter.
A study of phase detector systems currently in use indicates that
conventional summing (or differ-
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FIG. 10-Block diagram of direst -reading video phase meter

portional to the cosine of the angle.
If these signals were applied
directly to the plates of a cathoderay tube, a spot, positioned in accordance with the applied angle,
would result. The use of these
voltages for controlling dual sweep
generators serves to convert this
information into a vector presentation. Such a device may be used
to display several vectors simultaneously by using sequential
switching. Measurement accuracies
in the order of 3 to 5 deg have been
quoted for this type presentation.
The above three techniques, used
for phase analysis in color teleELECTRON ICS

-

encing) circuits can provide the
widest frequency response. However, such detectors are ambiguous
in conventional applications. Typical of this family of phase detectors
is that composed of a common impedance fed by input signals having
the same amplitude and an unknown phase relationship. Figure 6
shows a block diagram of this
type of phase -measuring system.
An inherent weakness in this
phase -measuring system, in which
the phase difference is a function
of a common area, is its inability
to distinguish between angle and
360
O. This point is best illus-

-
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trated by means of the detector response characteristic in Fig. 7.
Such a phase detector will indicate the same average voltage output for two possible angles existing
with a full 360 degrees of angular
rotation. Such an ambiguity can
be resolved by adding a known
angular increment to the input
system, thereby identifying the
quadrant of operation from the
direction of change. However, an
ambiguity eliminator of this sort
requires that a wide -frequency,
constant -phase -shifting network be
constructed for insertion in series
with the incoming signal. Such a
circuit was found to be complex and
impractical.
A more straightforward approach involves frequency reduction
in both input channels and summation of the resultant low -frequency
signals, as in Fig. 8.
The theoretical advantage of this
2 -to -1 frequency reduction is illustrated by the curve in Fig. 9A.
When plotted upon a time axis, the
high -frequency signals can be seen
to pass through a change of 360
deg during the same period in
which the half -frequency signals
pass through 180 deg.
Average detector output plotted
as a function of the phase angle between the input voltages is shown
in Fig. 9B. When operated at the
fundamental input frequency, this
detector voltage passes through its
entire range of values during every
180 deg of the applied phase angle.
Since 180 deg at the half frequency
corresponds to a change of 360 deg
at the basic input frequency, the
entire 360 deg of angular spectrum
may be represented by a series of
output voltage levels ranging from
zero to its maximum value.

Complete System
A typical block diagram of the
complete system best suited to
the video-frequency phase -measurement problem is shown in Fig. 10.
In this system, input probes,
similar to those used in high -frequency oscillography, are provided
for direct connection to the circuit under test. The respective input signals feed from these probes
through compensated attenuator
networks into squaring and differentiating networks. These circuits
159
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video phase meter used in color television

form pulses of short duration occurring at points -in -time corresponding to the positive -going zero -axis
crossings of the input signals.
The pulses serve to trigger
counter -type 2 -to-1 frequency dividers generating the desired half frequency signals and establishing
constant detector input voltages
throughout this frequency range.
The signals are applied directly to
the summing type phase detector
and the resultant average voltage
is monitored as an indication of
phase change.
Metering circuits are provided to
indicate the approximate magnitude of the angular difference on a
0 to 360 -deg scale. Having determined this value, it is then possible
to meter the proper quadrant and
establish this angle within the
probable accuracy of the system.
An instrument constructed in accordance with the above design
considerations is shown in Fig. 11.
Initial tests have shown a bandwidth of 4.5 megacycles and a phase
accuracy of 2 deg. Input probe impedance could best be simulated by

a 14-µµf capacitor in parallel with
a 10-megohm resistor.
The direct -reading phase analyzer finds application in many
measurements common to color television. A few of the typical func-

tions are summarized.
Direct measurement of complete
receiver or transmitter phase -delay
characteristics can be obtained. The
data may be used for plotting composite characteristics as a function
of the video modulator frequency.
In addition, the device provides a
direct indication of the phase relationships existent when a monochrome transmitter is to be adjusted for color signals.
Direct indication of the proper
synchronization of subcarrier oscillators when controlled by incoming color burst information is possible. This usage implies those
measurements necessary for proper
design and adjustment of automatic
phase -control circuits.
There is direct indication of
properly adjusted matrices, adders
and modulators in a colorplexer.
Measurement of individual cir-

160

cuit characteristics peculiar to both
color transmitters and receivers
possible include typical circuits like
video amplifiers, synchronous demodulators and matrix amplifiers.
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FIG. 1-Voltage-current characteristic of secondary -electron emitting surface illustrating negative slope (A), plan view of storage tube
elements (B) and effect of sharply reduced cathode potential (C)

Storage Tube Employs
Secondary Emission
Electronic storage tube having twenty secondary -electron emitting elements between its
anode elements stores binary data in all-electronic telephone system. Circuit performs crossbar switching function. Tube can be used in pulse -position modulation systems
DURING DEVELOPMENT

of an all -

electronic telephone system a
simple reliable storage tube was developed to meet specialized demands.
The tube makes use of the negative slope of the current-voltage
characteristic of a secondary -elec-

tron emitting surface. See Fig. 1A.
This surface is connected through
a high resistance R. to a positive
voltage V,, which is so high that
the resistance line of R. intersects
the characteristic of the surface in
three points Si, S3 and S3. Only
points Si and S3 will correspond to
stable states. Thus information can
be stored on the emitting surface
in a binary code.
The memotron, depicted in Fig.
1B, is a modified thermionic tetrode
containing twenty secondary-electron emitting elements. The priELECTRON ICS

-

By W. E. M. UHLMANN
Research Department
Teiefonaktieboleget L. M. Ericsson
Stockholm, Sweden

View of tube envelope. Note cylindrical
anode and separate pins corresponding
to the secondary -electron emitting storage elements

mary electron current (space current) emitted by an indirectly
heated oxide cathode is controlled
by a control grid and then accelerated by a second grid. The
anode of the tube comprises a
squirrel -cage grid and metal cylinder. These are electrically connected. The 20 storage elements are
arranged in the annular space between the two anode elements. Each
storage element has its own head
which is brought out through the
vacuum envelope as shown in the
photograph. Thus all elements are
separately accessible.
The resistance between elements
at a potential corresponding to S.
and the collector is low-between
10,000 and 100,000 ohms in practical tubes. The resistance between
the elements at a potential corresponding to S, and the collector is
161
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elements to either cathode or collector potential.
Voltage is applied to an element
through a high resistance R,. The
applied voltage is equal to Vo in Fig.
1A. If the space current is interrupted, the element will, upon resumption of current flow, assume
the potential corresponding to S,
in Fig. lA and stay there.
If, however, a voltage lower than
V, is applied, the eventual potential
of the element will approximately
equal cathode potential. With the
space current on, variation of applied voltage Vo within certain
limits will not alter the locked
states of the elements.

Modified Operation
A modification of this method
as shown in Fig. 2A is especially
useful when several tubes with
common storage input are used in
parallel with writing and erasing
processes carried out independently
in different tubes. The marking

3-Basic circuit connection (A) and emitting surface characteristics
trating how tube can be used to change polarity of input signal
FIG.
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FIG. 4-Combination of circuits for introducing binary information into several
secondary -emission storage tubes

very high. Thus a signal may pass
between locked -up elements and
the collector or vice versa but not
between locked -down elements and
the collector.
A long tube life has been attained
by using pure metal elements activated by the evaporation from the
oxide cathode. Some tubes life-

tested for approximately 15,000
hours have shown only relatively
small variations of their characteristic which do not impair their
proper functioning.
Storing Information
Information may be stored in
the memotron by locking storage

162

voltage applied to the elements is
either zero or negative with reference to the normal cathode potential. However, when introducing information, the cathode potential is
shifted (Fig. 1C) so far negative
that the fixed element potential
moves to the unstable part of the
characteristic and finally to point
S,.
A voltage corresponding to V' is
applied to those elements that are
to remain at cathode potential. The
elements that were previously
at point S. may be brought to
cathode potential simply by interrupting the space current. Space
current has to be cut off during part
of the writing procedure.
Locking storage elements to
either cathode or collector potential may also be accomplished by
feeding appropriately shaped voltage pulses to the elements. In this
case, it may be advantageous to
pulse the space current.
Assuming that an element is initially at collector potential, a negative voltage pulse with a steep rise
and a slow decay is applied to the
element. The pulse begins during
the interval between two space -current pulses, reaching its maximum
when the space current sets in
again, and decays slowly during the
space -current pulse duration. The
January, 1955
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amplitude of the negative voltage
pulse must be so large that when
the space current returns, the potential of the element corresponds
to some point to the left of VA (Fig.
1A). The returning space current
will force the element to cathode
potential.
The corresponding process may
be carried out with an element
originally at cathode potential by
using an appropriate positive pulse.
This procedure will work even with
the space current flowing. Care has
then to be taken to choose the shape
and amplitude of the voltage pulses
such that the displacement current
through the coupling capacitor is
high enough to override the holding action of the primary and
secondary currents in the storage
element.

Extracting Information
Any method for determining the
potential of the storage element
may be used to extract stored information. If for example the collector potential is modulated with
pulses, the locked -up elements will
follow this modulation, but the
locked -down elements will not. The
primary electron current may likewise be modulated.
This latter method is particularly
useful when the corresponding
storage elements of several memotrons are connected in parallel. If
the collector voltage of one tube is
modulated, a signal will appear at
the locked -up elements. When the
corresponding
parallel -connected
elements in different tubes are at
collector potential, the impedance
of these elements with respect to
their collector will be relatively low.
This will act as a shunting resistance for the output resistor of
the element in question and absorb
part of the output signal. If, however, the space current of the tubes
is pulsed in sequence, no such
effect will occur, since during the
reading process current flows only
in the tube from which an output
signal is obtained.

Other Applications
An application of the memotron
as a coupling device is shown in
Fig. 2B. It makes use of the tube's
gating property. This circuit may
be considered as the electronic
ELECTRON ICS

-

equivalent of the crossbar switch
in a telephone system. The collector electrodes correspond to the
bars and the secondary-electron
emitting elements to the contacts.
The example shows two tubes having output terminals 1 and 2 and N
input terminals corresponding to
the number of elements in each
tube. A pulse train is used as a
signal.
The pulses of the trains applied
to the N input terminals are shifted
in time relative to one another.
They are fed to the elements
through capacitors C, to CN. The
d -c voltages, for locking the elements to either collector or cathode
potential, are fed to the elements
from the common d -c sources Vo, to
VON

to

through separate resistors

R

RAN.

The storing and erasing of coupling -information is determined by
a control circuit. The output circuit comprises resistor Ro and the
capacitor Co. In this circuit a pulse
train appears, the phase of which
is determined by the number of the
locked -up element. If several elements are locked up, a pulse train
comprising the sum of the trains
applied to the locked -up elements
will appear at the output terminal.
It is thus possible to sort out one or
more pulse positions in a time -division multiplex system.

Signal Inversion
Figure 3 illustrates how a memotron may be used for converting the
input signal applied to the control
grid into a signal with the opposite
sign, passing it unchanged or suppressing it depending upon the voltage applied to the secondary
emitting element.
If the voltage applied to the element through resistor R, correspands to point S3, no signal will appear at the output terminal. If the
a negative
voltage is higher than
signal will appear. If the applied
voltage is lower than S3, but not
lower than S2, a positive signal will
appear.
Figure 4 shows a combination of
circuits for introducing binary information into several memotrons.
A pulse -generator pulses the control
grids such that space current flows
in only one tube at a time.
The memotron selection circuit

S

contains one memotron to select the
storage memotron in which information is to be stored or in which
stored information is to be changed.
The element selection circuit selects the desired storage element
of the memotron selected by the
memotron selection circuit and the
sign of the information being introduced.

Information Storage
The storage elements of the
single selection memotron are connected to the output terminals of a
multiplex pulse-generator. As long
as these elements are at cathode
potential or at a potential negative
with reference to the cathode, no
signal will appear at the collector.
As soon as the element is brought
to collector potential, the pulse arriving from the pulse-generator will
appear at the collector.
From there it will pass through a
differentiator to a saw-tooth generator. When thus triggered the
saw -tooth generator delivers one
pulse. The pulse passes to the element selection circuit. This circuit
will deliver either positive or negative saw -tooth pulses, or no pulse at
all, to the storage memotrons, depending upon the bias applied to
the memotron elements.
The saw-tooth pulses are fed to
the elements of the storage memotrons 1-M and influence their potentials as described earlier in this
article. The delay circuits insure
that the space current pulses in
the storage memotrons 1-M are delayed so that the rise of the pulses
delivered by the multiplex device
occurs in the interval between
space-current pulses. This is desirable since otherwise much more
power would have to be delivered by
the input memotron or by an amplifier inserted between it and the
storage memotrons to override the
holding action of the space current.
The space current may be pulsed
to read out the information stored
in memotrons 1-M.
The subject matter of this paper
is based on contributions by W.
Jacob and O. Sternbeck. W, Jacob
proposed and designed many of the
The author
electronic circuits.
thanks C. Jacobaeus, Director of
Research, for permission to publish this paper.
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Repeater Amplifies in
Negative -impedance repeaters reduce overall impedance of two -wire telephone line. increasing current in line without breaking d -e continuity. Tube failure results in loss of
gain without loss of serviee, an important consideration for broadcasting facilities

IN A

TELEPHONE EXCHANGE speech
is transmitted largely at voice
frequencies over a single pair of

Technician tests

E3

repeater installation

in

Oakland, California telephone exchange

Bank of E2 and E3 repeaters has power connections brought out to panels below
164

wires, which carries both directions of conversation. Until recently, these circuits were mostly
built without repeaters, adequate
transmission being assured through
a suitable choice of coil loading and
conductor size. The need for lowcost repeaters for the exchange
plant had long been recognized, but
it had not been economical to use
widely the conventional hybrid type
of repeater with separate amplifiers
for the two directions of conversation.
The negative -impedance repeater
introduced in 1949 was the first device designed specifically to meet
the needs of the exchange plant. A
bilateral device, it provides gain in
both directions of conversation
without hybrid coils or line filters,
but with a single transmission network.' This simplicity, together
with the fact that it imposes little
impairment on the signaling of the
exchange plant, makes it well suited
to introducing amplification in two wire circuits.
Such repeaters preserve the d -c
continuity of the circuits on which
they are installed. This feature prevents appreciable interference with
the signaling methods ordinarily
used on such trunks. In the event
of tube failure, the circuit still
functions, but with its loss substantially increased until the defective tube is replaced.
The general effect of the introduction of the negative -impedance
repeater is to shift the average
cable distribution so that more
small -gage cable can be economically utilized, accompanied in most
January,
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Either Line Direction
Jr., J. O. SMETHURST
Bell Telephone Laboratories, Inc.
by ew York, N. Y.

By J. L. MERRILL,

cases by improved transmission.
The negative -impedance repeater
operates on the principle of inserting negative resistance and, if desired, negative inductance or capacitance in series with a telephone
line, thus reducing the overall impedance and increasing the current
in the line. This results in transmission gain in the same sense as
that resulting from a repeater of
the conventional type.

Series -Type Repeater
The circuit functions of the
series -type negative -impedance repeater, called the E2 repeater, can
be divided into three main parts, as
shown in Fig. 1. These include an
input transformer, a vacuum -tube
impedance converter and an adjustable impedance network. The essential element of this repeater is the
impedance converter, which basically is a positive -feedback grounded -grid amplifier designed to be
open -circuit stable. The positive

and

feedback is stabilized by the application of negative feedback and the
proportion of positive to negative
feedback is controlled by changing
the magnitudes of the plate and
cathode -load impedances.
The positive -feedback loop is
joined by connecting the plate of
each triode section through a resistance -capacitance network to the
grid of the opposite section. The
negative -feedback path includes the
effective cathode impedance and
grid circuit of each triode section.
A vector addition of these two network impedances produces a stable
positive -feedback condition for any
practical value of cathode impedance.
Any signal voltage impressed
across the cathode impedances will
be applied to the grids and amplified. The increased signal amplitudes, developed across the network
impedance, are coupled back to the
proper grids where regenerative
action causes amplified voltages to

Top and bottom views of disassembled E3 negative -impedance

A. F. ROSE
American Telephone and Telegraph Co.
New York, N. Y.

appear across the cathode impedance in phase opposition to the
applied signal. A vector addition of
the two cathode voltages will
occur in the transformer windings
and a large reversed -signal potential will be inserted in series with
the line. The induced voltage, being
of the same polarity as the originating signal, will add to it and cause
a larger value of signal current to
flow in the line circuit. Because
larger line currents are obtained by
the use of a two -terminal network,
the E2 repeater can be considered
as having the properties of a negative impedance equal to V/I, where
V is the reversed voltage across the
impedance and I the current flowing through it.
The negative impedance generated by this form of converter is
equal to the negative of the network
impedance multiplied by a conversion factor k. To reduce the effect
of variations in the tubes to negligible proportions, at the same time

repeater for voice systems. Housing is die cast and

of

plug-in type
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operating the tubes with load impedances that will permit optimum
energy transfer from tube to connected circuit, the converter should
be used with an impedance of 10,000 ohms or more between cathodes
and a somewhat lower impedance
between plates. To obtain an impedance of approximately 10,000
ohms, impedances Zl and Z, are
stepped up to the cathodes by the

bridge. The amplifier input and output connections, being at equal potential points, are isolated by the
effective balance of the bridge. The
connections from the line to the
amplifier input and from the amplifier output to the line are made at
FIG. 1-Simplified circuit of series -type

negative-impedance

E2

repeater

input transformer.
The conversion ratio is also affected by small losses inherent to
the tube and transformer circuit
designs. These may be balanced out
by placing a fixed compensating resistor of 2,000 ohms in the network

GAIN
ADJUSTING
NETWORK

impedance.

Bandwidth
In practice it is advantageous to
limit the conversion -frequency
bandwidth so that line and network
impedances do not have to be controlled over an unlimited frequency
range. The conversion of the E2
repeater is limited at the low frequencies by a grid -to -plate coupling
network and at the high frequencies by small capacitances bridged
across the grid resistors, as shown
in Fig. 2.
The final negative series impedance presented to the line is equal
to approximately -0.1ZN over the
frequency band of 300 to 3,500 cycles. The magnitude and phase of
the negative impedances are controlled by the gain -adjusting network ZN, comprising several inductive, capacitive
and resistive
elements. These components may be
arranged in any form to obtain the
gain and frequency -shaping characteristic desired for each type of
line facility. By changing the value
of ZN, the negative impedance inserted in series with the line can be
varied from -100 to -2,000 ohms.
This range of negative impedances
is adequate for line facilities used.
The E2 repeater employs a 407A
twin-triode of the 9 -pin miniature
type. When operated from a plate battery potential of 130 volts the
repeater will pass speech volumes
of +10v -u before noticeable distortion is caused by overloading of the
tube.
The 407A heater circuit can be
operated from a 24 or 48 -volt office
battery. Heater current is 100 mil -

0.25
5.6K
AMPLIFIER

150K

250 OHMS -

INPUT
TRANSFORMER

9 OHMS
TO TRUNK

OR

TO TRUNK
OR LINE

LINE

TO E 3
REPEATER

K. XI,000

2-Type E2 repeater has limited
conversion -frequency bandwidth so that
line and network impedances do not
have to be controlled over an unlimited
frequency range
FIG.

liamperes for 20 -volt operation and
50 milliamperes for 40 -volt operation; the plate current is 11 milliamperes.
Shunt -Type Repeaters

The newest development in repeaters is the E3 shunt -type negative -impedance unit. This is a two terminal device, which uses a stable
positive -feedback amplifier to generate a shunt type of negative impedance. The circuit shown in Fig.
3, includes a high -impedance input circuit, impedance converter
and impedance network. Of special
interest is the converter circuit,
which consists of a two -stage amplifier working through a Wheatstone -bridge circuit in which the
telephone line and impedance network are two of the ratio arms. Two
resistive components complete the

unequal-potential points to provide
a
positive -feedback connection
through the bridge, amplifier and
line circuits.
When the bridge circuit is unbalanced by making the impedance
of the line smaller that the impedance of the network, a portion
of the amplified output is coupled
back to the grid as a negative -feedback voltage. As the line impedance
becomes smaller and smaller, the
negative feedback increases and the
converter is short-circuit stable.
The vector addition of the positive
and negative -feedback voltages in
the grid circuit can be controlled by
the network impedance to produce
a stable positive -feedback condition
for any practical value of line impedance.
When the repeater is bridged
across a telephone trunk, the signal
voltage across the circuit will be
impressed across the line side of the
output bridge with the polarities
shown in Fig. 3. This potential
will be connected through the
bridge to the input grid, amplified
by both tubes and its phase rotated
to produce an increased output
voltage across the line, in phase
with the applied voltage. The new
generator, established in the plate
circuit of the second -stage amplifier
tube, will send current IR through
the network into the line where it
divides, I2 flowing toward Z2 and I.
toward Z1. The vector addition of
the current due to E without the
repeater, and l2 will produce a
larger flow of current in the receiving load Z,. The repeater can
be considered as having the properties of a shunt -type negative impedance equal to V/-I, where V is
the voltage across the impedance
and
is the reverse current flowing through it.
The negative impedance generated by this form of converter is
equal to the network impedance ZN
divided by a negative conversion
factor k. To obtain a practical design of E3 repeater for the faithful
conversion of the network im -

I

-I

January, 1955

166

www.americanradiohistory.com

-

ELECTRON ICS

K= XI,

000
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33.2K
0.1

0.02
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P
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I=

LINE
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F-

1.4.4;

í130V
MEG

SI

681

MEG

220

Zi

LINE
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BRIDGE

í

-48v

Lj

0.027:

LINE

4,955
249K

FIG. 3-Two-terminal E3 repeater, left, uses stable positive -feedback amplifier to generate shunt type of negative impedance; Simplified schematic, right, shows current relations when connected to two -wire line

pedances with a minimum of
spurious components, it is necessary
to balance out as nearly as possible all converted circuit elements
associated with the output bridge
and connections to the line. Accordingly, the two line capacitors are
balanced out by a network capacitor. The battery -supply resistors,
the resistor and capacitor of the
plate -battery filter and the plate load resistor of the first-amplifier
stage are all balanced out in the network by placing suitable values of
resistors and capacitors in the
cathode circuit of the second -amplifier stage. All of these elements are
combined to form an equivalent
two -terminal network having fewer
and smaller valued components.

Negative Impedance Limits
An ideal negative -impedance device would convert any impedance
in the network over a wide frequency band, but it is advantageous
to limit the negative impedance as
far as practicable to the frequency
bandwith required by the particular
application. This is accomplished
primarily in the network associated
with the converter. The conversion
bandwidth of the E3 repeater
shown in Fig. 4 is restricted at low
frequencies by the resistive -capaci-

tive feedback-coupling network
between the output bridge and the
input grid. High frequencies are
attenuated by the shunt capacitance
connected across one resistive arm
of the bridge circuit.
The final negative impedance
shunted across the line is equal to
-ZN/0.94, within ±2.5 percent,
over the range of 200 to 5,000 cycles. The magnitude and phase of
the negative impedances are conELECTRON ICS

-

trolled by the gain -adjusting network ZN, consisting of several inductive, capacitive and resistive
elements. These components may be
arranged in a variety of ways to
obtain the gain and frequency -shaping characteristics desired for each
type of line facility. By changing
the value of ZN, the negative impedance shunted across the telephone line can be varied between
-200 and -3,000 ohms. This range
of negative impedances is adequate
for the line facilities with which
the repeater will be used.
The E3 repeater employs a 407A,
E2 REPEATER

LINE

LINE

17.8

17.8

3.010

L07109

IÁ71.09

150V

85K

100

0.56

,750

48v
205

GAIN - ADJUSTING
NETWORK ZN

0.7

889

20 MN

K

FIG.

XI,000

4-Complete shunt -type

E3

peater

January, 1955

re-

which when operated from a plate battery potential of 150 volts will
pass speech volumes of +6 v-u before distortion because of overloading in the tubes is noticeable.
Plate current is 5 milliamperes.

Application
In the period from 1948 to the
present time over 50,000 series -type
negative impedance repeaters were
manufactured and incorporated in
the Bell system. These repeaters
have been used largely on intra exchange trunks and on lines extending from the exchange areas to
nearby smaller towns. Such installations have been very effective in
improving the transmission on
short -haul calls and in many cases
have also reduced trunk costs by
permitting the use of smaller and
cheaper conductors. They are
usually operated at gains which reduce the trunk loss without repeaters by more than half.
The potential field of use for the
new negative -impedance repeaters
is very large and large quantities
are needed to meet current demands. Before the negative -impedance repeaters became available, the
hybrid -type repeater was manufactured at an average rate of less
than 5,000 per year during the 20 year period from 1930 to 1949. As
soon as the series negative -impedance repeater became available,
the annual demand for it exceeded
that of the old type by a ratio of
3 to 1. Production of the new negative -impedance shunt element has
only recently started, but it is expected that the first year's requirements will exceed the average for
the series repeater during the last
4 years.
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Junction Transistor
OFF

OFF

OFF

ON

ON

ON

.,__ECTOR

E

_7
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PNP

PNP

NPN

(A)

(B)

(C)

NPN

(D)

FIG.

1-Transient response curves for four junction transistors. Oscillograms for pnp type

of 2

and

4

usec per cm, respectively. Sweeps for both npn units

of using the negative resistance characteristic of
point -contact transistors has led
to their fairly wide application in
switching circuits l'2'ß
As yet, little effort has been devoted to the application of junction
transistors to these circuits.`
The junction transistor has a
lower cutoff current and lower voltage drop when conducting than the
point-contact type. Both of these
effects result in a more desirable
switching device.
The grounded -emitter connection
is of major interest in junction
transistor switching applications.
This connection has the highest
power gain when coupled to following stages without the use of transformers.`
To determine switching times of
junction transistors, a number of
units were tested and turn -on and
turn-off times recorded. Typical
waveforms are shown in Fig. 1. The
circuit used to obtain these curves
is shown in Fig. 2.
The curves of Fig. 1A and 1B
illustrate the transient response of
two pnp diffused -junction transistors. For these units, cutoff delay
time is one to two microseconds.
Transition time, once cutoff starts,
takes approximately 2 microseconds. The turn -on transition has no
appreciable delay in starting but
is 4 to 8 microseconds in duration.
The first portion of the transition
is of opposite polarity. This is preEASE

\

(C)

and

(D)

were

1

sumed to be due to capacitance
coupling of the base input signal
to the collector.
For the npn grown -junction
transistors shown in Fig. 1C and
1D, the same general shape of the
waveform is evident but the npn
units are approximately twice as
fast as the pnp.

Overdriven Amplifier
The basic element of the circuits
to be described is the overdriven
amplifier. Assuming a collector
supply voltage of 10 volts negative,
a reasonable value of collector cutoff current, I,o, would be 10 microamperes. A collector load resistance,
RL, of 10,000 ohms would cause a
0.1 -volt drop.
With the transistor in a saturated
conducting condition, the collector to -base resistance is approximately
200 ohms. Under this condition, the
voltage drop across the load is 9.8

(A)

and

(B)

were made at sweep speeds

1.sec per cm

volts. The total output voltage
0.1) out of
swing is 9.7 volts (9.8
a maximum swing of 10 volts. This

-

large output voltage relative to the
collector supply voltage shows the
real value of the junction transistor
as a switching element.
To reduce the emitter current to
zero (which turns off all collector
current except Igo) it is necessary to
feed a positive current (for pnp)
greater than I,., into the base.
If the base is biased 1 to 2 volts
positive from a source which can
supply more than the IOo current,
the transistor is effectively cut off.
The conducting condition of the
transistor requires that current be
drawn from the base. In this direction, the base input impedance is
low. The minimum current required
is determined primarily by the b
factor of the transistor and the
conducting collector current (E,/
RL). The minimum base current is
the collector current divided by b.
Typical values of b for present
transistors range from 10 to 200,
and as a result the required base
current is from 100 to 5 microamperes for 1 -ma collector current.

Multivibrator
A free-running multi vibrator
using pnp transistors is shown in
Free -Running

FIG.

2-Arrangement used

to obtain

switching -time curves

Fig. 3 with typical waveforms.
The R -C coupling network between stages must be designed considering the operating currents for
the following stage. The resistor reJanuary, 1955-ELECTRONICS
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Switching Circuits
Low cutoff current and high output voltage make junction transistors superior to point contact types for switching purposes. Blocking oscillator, multivibrator, flip-flop, gating
and adding circuits are used in experimental 75 -transistor switching system
By THOMAS A. PRUGH

Diamond Ordnance Fuze Laboratories
Ordnance Corp., Dept. of the Army
Washington, D. C.

Test switching system uses individual transistor circuits mounted on tube bases to allow
for quick replacement of components

Flip-flop is typical of mountings
used in switching -system

INITIATING
TRIGGER

010V

INPUT

COLLECTOR

V,

0-

-10_J
+10V0

_1

BASE V,

I

BASE V,\\

COLLECTOR V,

FIG. 3-Free-running multivibrator uses pnp transistors.
forms are shown for various points in circuit

Wave-

+ 30V

4-Monostable multivibrator circuit is derived from free running design shown in Fig. 3
FIG.

ELECTRONICS-January, 1955
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turning from base to the -10 -volt
supply must furnish sufficient current to hold the transistor in the
on condition. This current may
range up to 100 microamperes for
low -gain transistors so that for the
specific circuit shown, a 100,000 ohm resistor was chosen. The coupling capacitors are chosen to give
the desired off times of the multivibrator. The off times are controlled principally by the circuit
constants exclusive of transistors.
The base -to-emitter and base -to collector diodes act as a shunt across
the 100,000-ohm base -bias resistor.
Current flow in the resistor is always greater than 100 microamperes so the error from shunting
diodes is less than 20 percent.
The half-period of a symmetrical
multivibrator should be 0.7 RC,
where R is the 100,000 -ohm base bias resistance and C is the coupling
capacitor.
The monostable multivibrator
shown in Fig. 4 is a logical derivative of the free -running type. The

vents the positive trigger from
being transmitted through this
diode. The steady small negative
bias through divider R1 -R2 assures
that the diodes are biased in the
back direction during the time between input pulses.
Reset is accomplished in about
200 microseconds by returning
either R, or R, to a +60 -volt value.
Figure 5B shows the basic reset
circuit. When the transistor is
turned on, the collector circuit
effectively clamps one side of the
transformer to ground. The output
side rises to approximately +60 v
for the duration of the pulse on the
base of the transistor. A diode
across a portion of the transformer
eliminates excessive transients
across the windings.
The transformers use molybdust
denum-permalloy toroidal
cores. A typical unit for resetting
22 counter stages has 7,500 turns
of No. 40 single-Formex wire on a
1.3 -inch diameter, 125-p. core giving
an overall inductance of 8.3 h.

resistance network, R, -R,, between
V, and V, is chosen to give the
necessary on and off currents to
overdriven amplifier V,. Network
R,-R, -R5 provides 200 microamperes
to turn V1 on, and a base bias of
+2.73 v applied through an effective resistance of 9,100 ohms to

turn V, off.
Triggering is accomplished by
coupling a positive trigger into the
collector of V, by an additional
transistor whose collector is in
parallel with V,.

Flip -Flop
The flip-flop of Fig. 5A consists
two resistance -coupled overdriven amplifiers in series, with
feedback from output of V, to input of V,. The resistive coupling
networks are similar to that in the
monostable multivibrator.
The flip-flop changes states upon
applying a positive trigger to the
base of the on stage. The diode
connected to the off transistor has
a larger reverse bias which preof
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4-60V
+30V
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3.3K

+30V
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FIG. 5-Junction-transistor flip-flop (A) can be reset in about 200 p.sec by applying 60-volt signal to R, and
(B). Blocking oscillator (C) uses basic reset circuit with output coupled back to input

10V

10V

IOOK

INPUT A
INPUT B

3

10K

through reset circuit

II -STAGE BINARY

COUNTER

OUTPUT

OMPARATOR

ALARM

IOOK

OUTPUT

OUTPUT
I

INPUT 3

INPUT 2

INPUT 4

INPUT

K=
(A)'

BUFFER

R4

-KC
OSC
1

MANUAL
RESET

X1000
BUFFER

(B)

FIG. 6-Gating circuit (A) can be driven from flip-flop. Binary cornparator (B) provides high-level output if inputs differ
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7-Block diagram
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8-Complete transistor switching system was operated for seventeen 8-hour periods without error

A blocking oscillator° is shown in
Fig. 5C. It makes use of the basic
reset circuit. The output pulse from
the transformer is coupled back and
used to hold the base potential high.
Resistors R1 and R. provide a small
negative base bias which normally
keeps the transistor cut off. A positive trigger at the input is coupled
through Cl and R. to the base, turning the transistor on. Due to feedback the on condition is sustained
until circuit conditions change sufficiently to allow the period to end.

Gate Circuits
A simple gating circuit is shown
in Fig. 6A. Diodes are used for the

gating function and the transistor
provides gain and isolation. The
circuit has the characteristic that
the output is high with both inputs
low; the output is low with either
or both inputs high. An input voltage near zero or slightly negative is
required to cut off a diode. A high
input causes a diode to conduct.
Sufficient current must be supplied
to counteract the I,, of the transistor and the 100 -microampere base
current supplied by the 100,000 -ohm
resistor.
Figure 6B is a comparator for
binary signals. One push-pull signal
is fed to inputs 1 and 3; the other
signal goes to inputs 2 and 4. If
the two signals are of identical
polarity the output is low as both
transistors are turned off. If either
signal changes polarity, one transELECTRONICS

-

istor is turned

on and the output is

high.

tinuous visual indication of the
operation of the last stage of one
counter. It consists of a single npn
transistor used as a d -c amplifier
with a relay in the collector circuit.
The input is a square -wave signal
from the eleventh stage of the
counter which alternately turns the
transistor on and off. The relay
operates accordingly, causing the
two lamps to light alternately.
The manual reset circuit generates a 350 -microsecond pulse which
is applied to the reset bus of both
counters.

Experimental System
The circuits described were incorporated into an experimental
junction -transistor switching system.
A block diagram of the system is
shown in Fig. 7.
Circuit details are shown in Fig.
8. The 1-kc oscillator is a symmetrical free -running multivibrator with
an output coupling network to drive
the amplifier stage.
The amplifier output drives two
Test Results
buffer -shaper stages, one for each
11 -stage counter. Each counter has
The complete system operated for
eleven identical flip-flops in series. seventeen 7-to -8 -hour periods withA comparator stage is connected out error. It was then operated conto one stage of each counter and tinuously and ran 99 hours before
monitors the proper operation of failure of the primary power
those stages. All outputs of the stopped the system.
comparators are connected in
Reliability of the transistors was
parallel. If two flip-flops of any one low, as approximately 10 percent
position of the counters disagree, proved unusable initially or after
the comparator output changes a short period of operation.
from a negative value to approximately ground potential.
REFERENCES
The alarm circuit contains two
(1) A. E. Anderson, Transistors in
Circuits, Proc IRE, 40, p 1,541,
direct -coupled transistors with a Switching
Nov. 1952.
(2) A. W. Lo, Transistor Trigger Cirrelay in the output. When the comProc IRE, 40, p 1,531, Nov. 1952.
parator output is negative both cuits,
(3) J. H. Felker, Regenerative Amplifier for Digital Computer Applications,
alarm -circuit transistors are on and Proc IRE, 40, p 1,584, Nov. 1952.
(4) P. G. Sulzer, Junction Transistor
the alarm relay is energized. If the Circuit
Applications, ELECTRONICS, 28, p
Aug. 1953 also session on nonlinear
counters get out of step or the 170,
applications of junction transistors, IREConference on Transistor Circuits,
alarm circuit transistors fail the AIEE
Feb. 1954.
(5) R. F. Shea, "Principles of Tranrelay is de-energized and the alarm
sistor Circuits", p 88, John Wiley and
signal is turned on.
Sons, New York, N. Y., 1953.
J. H. Felker, "The Transistor", p
The output circuit provides a con- 687,(6)Bell
Telephone Laboratories.
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Nomographs for
Fourteen charts give directly the parameters that determine propagation characteristics
of dominant waves in rectangular waveguides at a number of different operating
frequencies used in design of microwave systems
Unbounded Medium-Many of

By T. S. CHEN

the propagation phenomena of
waves in rectangular guides can
be studied by means of a superposition of plane waves. In plane
waves, the electric and magnetic
fields are at right angles to each
other and to the direction of
propagation. Velocity of propagation, y, of plane waves in an
unbounded medium can be obtained from the nomograph.
2-Intrinsic Impedance of Medium-At a fixed point in a
plane -wave system propagating
through a nonconducting medium, the electric field oscillates

Tube Division
Radio Corporation of America
Harrison, N. J.

IN transmission of microwave
energy and development of
equipment for use at microwave
frequencies, it is often necessary
to determine the propagation
characteristics of TE,0 waves in
rectangular guides at a number
of frequencies. The alignment
charts given here eliminate the
necessity for mathematical computation of these parameters.
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transverse magnetic intensity
of waves propagating in a
guide is defined as the characteristic wave impedance, Z0. This
impedance is analogous to the

86-

- Er

v=

in phase with the magnetic field.
The ratio of electric to magnetic
intensity is the intrinsic impedance of the medium, -.
The value of 71 can be determined from nomograph 2 when
In free
p.m and s,. are known.
space the intrinsic impedance
has a value of 376.6 ohms.
3-Characteristic wave impedance-The ratio of the transverse electric intensity to the

ocity of Propagation

2-Intrinsic

Impedance of Medium
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Rectangular Waveguides
intrinsic impedance of plane
waves in a medium of infinite extent. This nomograph can be
used to determine the value of
Z. when the wavelength, X, and
the cutoff wavelength, a4, are
known, provided the medium filling the guide is air or free space.

4-Characteristic Impedance for
TE,, Mode on Voltage-Current

Basis-When a waveguide transmits a single wave type, all
higher -order modes being suppressed, the guide resembles a
transmission line in which power
is carried by the principal wave.
When transmission -line theory
is applied to waveguides, the concept of characteristic impedance
for guides is useful in experimental and analytical investigations. For the TE,. mode in
rectangular waveguides, the
characteristic impedance may be

defined as the ratio of the voltage
between the top and bottom

plates to the longitudinal current in one plate.
When the guide medium is
free space or air, the characteristic impedances of disturbances
having different wavelengths
may be determined from nomograph 4 for a variety of guide
dimensions. Values of Zr,, or Zr.,
can also be obtained from the
nomograph by multiplication of
by x/4 and 4/1s, respectively.

5-Characteristic Impedance for
TE Mode in Dielectric MediumFor a waveguide filled with a
medium having a dielectric constant equal to s,., the characteristic wave impedance of TE
waves given on nomograph 3,
should be modified to that shown
in nomograph 5. The value of
Z, in a dielectric medium may be

2

Zo

5-

o

2

determined from nomograph 5.
Permeability of the medium has
been assumed to be the same as
for free space.
6-Power Flow in Waveguide for
TE,, Mode-If electric and magnetic field components in the
guide are known, the power flow
through the guide can be determined by the application of the
Poynting theorem. Nomograph
6 can be used for the determination of power flow normalized
with respect to the square of
Ho when the medium in the
guide is free space or air. The
magnetic intensity, which depends on the original excitation,
cannot readily be determined directly. In practice, the power
flow in a guide may be measured
by means of a bolometer or water load, and Ho estimated by the
(Text continued on page 175)
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use of the equation for power
flow given on the nomograph.

= longer dimension of waveguide
cross-section in meters
= shorter dimension of waveguide cross-section in meters
= electric field strength in volts
per meter
= frequency in cps
= magnetic field strength in ampere-turns per meter
= mode number along side a of
guide
= mode number along side b of
guide
= total power in watts
= velocity of propagation in
meters per sec
= impedance in ohms
= attenuation
= skin depth
= sst = permittivity of medium
in farads per meter

u

7-Waveguide Cutoff Wavelength

-When electromagnetic waves

h

are confined to propagate in a
guide, they may exist either as
transverse -electric or transverse magnetic waves. Waves having frequencies below a critical value are attenuated rapidly
enough to prevent substantial
transmission down the guide.
The value of the cutoff wavelength is determined by the geometry and dimensions of the
guide and the mode of wave excited in it. For TE, propagation, when m and n are small
integers, nomograph 7A may be
used to determine the cutoff
wavelength.
For cutoff at high mode
numbers a more accurate value
for the cutoff wavelength can be
obtained from nomograph 7B.
When nomograph 7B is used, the
ratios a/m and b/n are determined first by the use of the
auxiliary chart at the bottom,

/:

6J
.7-ó

h
Q
"'s

ri
6,000

e

3

!

II
na

n
P,,
y

Z

a
S
E

=

Ep

363-37X

10-9

4

5

-

8-Guide Wavelength
The
phase velocity of a wave propagating in a rectangular wave guide exceeds the velocity of a
TEM wave having equal frequency in an unbounded medium
of the same kind as that used in
the waveguide. The guide wavelength, 4, therefore, is greater
than the corresponding TEM
wavelength, A, and may be expressed in terms of A and
the cutoff wavelength of the
guide.
The guide wavelength for S band applications can be determined by use of nomograph 8A ;
its value for X-band applications
can be determined from 8B.
9-Wavelength in Medium in
Terms of Free -Space Wavelength
The conversion of the f ree space wavelength of an electromagnetic wave in air to the TEM
wavelength of the same wave oc -

= permittivity of

free space

= dielectric constant of medium
= intrinsic impedanceof medium

E,

in ohms
= wavelength
X, = cutoff wavelength
= µoµ, = permeability of
medium in henrys per meter
µn = relative permeability of
medium
Fio = 4 X 10-7 = permeability of
free space in henrys per meter
o= conductivity of medium in
mhos per meter
X

S -BAND

a9=,/I

and the cutoff wavelength is
found by entering these ratios
in the upper nomograph.

Nomenclature

(Text continued on p 176)
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curling in a medium having a
different dielectric constant can
be made using nomograph 9.

10-Guide Wavelength in Dielectric Medium If the waveguide
is filled with a dielectric other

than air or free space, equations
involving A as a variable should
be modified when the wavelength
in air is used for a wave to be
transmitted in the guide.
The cutoff wavelength of the
guide is independent of the dielectric in it and is a function
of the guide dimensions only.

11-Attenuation for Wavelength
Longer than Cutoff-When the
wavelength of the disturbance
excited in the guide is longer
than the cutoff value, the wave
becomes extinct within a very
short distance in the direction of
propagation. The attenuation
due to wavelengths longer than
cutoff, al, can be determined from

and may be determined from
nomograph 13.
14-Skin Effect Resistance-In a
good conductor, the ratio of the
tangential electric field to the
tangential magnetic field at the
conducting surface may be expressed as an impedance per unit
area, -,. This quantity consists
of a real and an imaginary part.
Surface currents on the conductor are accompanied by the conversion of electrical energy into
heat. From a consideration of
the power dissipation, therefore,
it can be determined that the real
part is an equivalent surface resistance, R,, in ohms per square
meter assuming all other quantities to be expressed in mks
units. The value of r, is given
in nomograph 14.
The author is indebted to B. B.
Brown, H. K. Jenny and J.
Paczkowski for their aid.

nomograph 11 where A is in cm
and a, is in db per cm. Where the
operating wavelength is longer
than the cutoff wavelength, the
attenuation can be determined
from conversion scale.

12-Attenuation by Propagation
Medium-If the material filling
the guide is dissipative, the effect of its conductivity must be
taken into account. When the
constants of the medium and the
frequency of the wave in the
guide are known, the attenuation
in decibels per centimeter can be
determined from nomograph 12.

13-Skin Depth in

Guide Maa wave from a dielectric medium impinges on a plane

terials-If

conductor, the electromagnetic
field penetrates into the conductor surface. The depth, S, at
which the field decays to
1/e of its surface value is called
the skin depth of the material

(Charts continued on

p 178)
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"...each component reproduced
must be identical to the original

..

.

the same, every one, every

time."

CINCH

PRODUCING

IS

PRECISION PARTS FOR

AUTOMATION

PROJECTS

exactingly made components for the
exacting requirements of mechanical assembly.
.

.

,

CINCH parts are made automatically and therefore are made with
precision metal and insulation components. These automatically assembled parts assure the uniformity and quality mandatory for use
in AUTOMATION in the end users equipment.
CINCH will design a new or re -design parts within the category of their manufacture to fit your particular plans.
CINCH will also assist in the introduction in the assembly
in your radio and
TV equipment.

of CINCH's specially designed component

CINCH components available
at leading electronic

jobbers

-

Centrally located
plants at Chicago,
Shelbyville, Indiana
and St. Louis.

everywhere.

CONSULT CINCH

CINCH MANUFACTURING CORPORATION
1026 South Homan Ave., Chicago 24, Illinois
Subsidiary of United -Carr Fastener Corporation, Cambridge, Mass.
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Standard MALLORY filters
suppress radio noise ...economically
...

_.

)

.

.

.arr`

ß

For special
noise -suppression applications
Through years of experience in

developing radio noise filters for

manufacturers of military and

civilian equipment, Mallory is well
qualified to design filter units for
your specialized needs
and to
manufacture there economically.
The latest in test facilities are used
to assure filter performance in
accordance with current specification requirements. Write for a copy
of the Mallory Noise Filter Questionnaire which will help you outline
your particular problem.

...

If your product is one of the hundreds that can cause objectionable radio noise, Mallory can offer you an economical and
effective solution to your noise -suppression problem. A standard
line of Mallory filters is now available which covers a broad
variety of products
power tools, electric shavers and appliances
which involve standard filtering requirements.

...

...

Included in this versatile family are a wide selection of voltage
and ampere ratings, physical sizes and mounting arrangements.
All are designed to provide broad band radio -frequency attenuation, under standard conditions of use, which is well in excess
of that required under government specifications.

It will pay you to have a Mallory specialist investigate your
product's filtering requirements to see whether one of these
standard types will fill the bill. For if it can, you will save the
cost of special designs ... and gain the convenience of immediate
delivery from stock. For a consultation, or for a copy of our
Technical Bulletin. is rite or call Mallory today.

Expect more...
Get more from MALLORY

Serving Industry with These Products:
Electromechanical-Resistors
Switches
Television Tuners

P. R.

Vibrators

MALLORYY

Electrochemical-Capacitors

Rectifiers
Mercury Batteries
Metallurgical-Contacts Special Metals and Ceramics Welding Materials
P.
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Electrons At Work

Edited by ALEXANDER A. McKENZIE

,

Pogo Parachute Replaces Drones As Missile Target
Development of a rocket -carried parachute for the Navy provides
an inexpensive target for guided missiles. Drone pilotless aircraft
used at lower altitudes are much more costly. The parachute,
which has a diameter of 20 feet, is packed into the nose of the 131/2 foot rocket. The assembly is fired vertically and the parachute

ejected by strong springs at the desired altitude. Head of the rocket
(nicknamed Pogo) and portable launcher are shown in photograph
at left. Airborne rocket at right. Parachute silk is coated with
metallic silver to give good radar reflections. Previous expense
of providing high -altitude targets has been prohibitive

Reducing Hazard of Electrical Shock in Industrial Oscillators
between the work coil
and ground of Colpitts-type circuits
used in induction heaters minimizes
hazard to personnel. Equipment
employing a Hartley or tuned plate circuit should be checked to
determine if the work coil is properly grounded. Panel ground straps
and high -voltage sections of industrial equipment, such as the rectifier circuit, should also come under
close scrutiny.
Hazard in the Colpitts oscillator
arises because the high -voltage on
the plate of the tube (about 2,000
volts) is isolated from the work
coil by a direct -current blocking
SAFETY CHOKE

capacitor. The work coil will expose the 2,000 -volt potential if the
capacitor fails. Such failure is not
uncommon, owing to the high -voltage stress to which the capacitor is
subjected. There is seldom any indication of such dangerous failure
because the capacitor has little
effect on normal operation of the

equipment.
To make the circuit safe, a high impedance inductor is connected
between the end of the tank circuit
and ground, as shown in Fig. 1A.
Such a choke coil offers high impedance to radio -frequency currents
in the tank circuit, but will act as

BLOCKING

+2.000

+2,000

CAPACITOR

V

Y

COIL

GROUND
SAFETY
CHOKE

(A)
+2,000

-
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TANK
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COIL

WORK
COIL

(C)

GROUND

FIG. 1-Additional choke used for Colpitts oscillator (A) location of work -coil
grounds on Hartley (B) and tuned -plate
(C) circuits
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VOLTAGE
REGULATED

POWER SUPPLIES
KEPCO Voltage Regulated
Power Supplies are conserva-

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

REGULATION: As shown in
table for line fluctuations from
105-125 volts and load variations from minimum to maximum current.
SPECIAL FEATURE: Provision
is made for picking up the
error signal directly at the
load, compensating for the vol-

tage drop in external wiring.

Moda 2600
OUTPUT

M04g

VOLTS

CURRENT

0-60

0-2 Amp.

REGULATION

5

Mv.

RIPPLE
1

Mv.

30 MODELS

2650

AVAILABLE FROM
STOCK.

OUTPUT

VOLTS

0-60

REGULATION

CURRENT

0-5, Amp.

5

Mv.

COMPLETE

RIPPLE
1

CATALOG ON REQUEST

Mv.

WRITE DEPT.1

131-38
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a direct-current

short-circuit to
ground if the blocking capacitor
shorts out. The power -supply overload device will shut off the equipment.
Impedance of this inductor must
be chosen to provide minimum r-f

leakage to ground and avoid affecting operation of the oscillator. An
impedance about ten times that of
the grid-circuit impedance will perform satisfactorily.
The Hartley oscillator ground
(Fig. 1B) and that on the work

coil of the tuned -plate circuit (Fig.
1C) are shown.

This material has been abstracted from an item in the newsletter
of the National Safety Council by
Harold E. Vann, safety engineer of

General Electric Co.

Developments in Radioastronomy Produce Navigation Aid
Two WINDOWS exist in the earth's
atmosphere, one of which is
transparent to light waves and
the other to radio -frequencies in
the region of short wavelengths.
These portions of the electromagnetic spectrum are approximately
delineated in Fig. 1. Cutoff at the
short-wave end of the radio -frequency window results from absorption by molecules of air. The
effect of the ionosphere at the long wave end cuts off r -f energy from
outer space. Signals from earth
transmitters are returned to earth
by reflection from this same ionosphere.
Radio -frequency energy from
outer space can be detected by suitable radio receiving equipment on
the earth in the form of a rushing
noise that fluctuates rapidly in an
irregular manner. It has a frequency distribution similar to that

Navy sun follower built by Collins is
set on stabilizer that maintains dish
antenna level at all times

of white light. Its reception is complicated by the fact that it is like
Johnson noise and shot effect found
in receivers and amplifiers.
Galactic radio noise was discovered by K. G. Jansky in 1932 at
about 15 meters. G. Reber in 1940,
1942 and 1944, using a narrow
beamwidth at 1.85 meters, showed
that this radiation is concentrated
toward the galactic plane. In 1946,
Hey, Phillips and Parsons in England investigating galactic noise at
4.7 meters obtained a distribution
related to the structure of the
Milky Way.
Although solar radio noise was
not identified as such until 1942, it
had been detected in 1936. During
a sunspot of February 1946, Appleton, Hey and others found a high
level of continuous emission associated with the sunspot. Sudden
increases of 10 to 100 times in

Experimental 0.87 -cm sextant (visible through doorway) at Gallins Radio's Feather Ridge Observatory. Receiving equipment is in
shielded room where recorders indicate results
182
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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.

for information and specifications
write for data file 101
.

1

990

*REG. U.S. PAT. OFF.
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You're an engineer.
Your career is in
the making.
Helipot would like
to hear from you.

first in precision potentiometers

Helipot Corporation/South Pasadena, California
Engineering representatives in principal cities
a division of BECKMAN INSTRUMENTS, INC.
Wont more information? Use post card on last page.
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THE FRONT COVER
engineers
J. R. Harter and Lt (jg)
G. M. Bressner test a newly
developed underwater television housing designed for
use by free swimmers and
divers. This type of equipment is considerably more economical than the complex hydromechanical devices heretofore necessary to operate
cameras in depths beyond the
reach of divers.

A special superpressure
gaseous discharge lamp is attached to the front of the
housing in the cover picture.
This lamp is also used on an
extension arm mounting in
turbid waters, to reduce the
scattered light reaching the
camera lens. The specially
developed optical system incorporated in this unit provides a total field of view in
excess of 100 degrees.

BUREAU OF SHIPS

power flux occurred in some cases
simultaneously with onset of solar
flares and occasions of sudden
ionospheric disturbance (SID).
Radioastronomy can be used to
explore regions where density of
matter is small or beyond interstellar clouds that absorb the short
visible wavelengths. Work towards
this end is being carried out in the
United States, England, Australia
and elsewhere. Because of the difficulty of constructing antenna
systems physically large enough to
provide a suitably narrow beam
with high resolution, particularly
at longer wavelengths, spaced -antenna interferometer systems are
employed.
In effect, two mirrors (antenna
systems) placed several wavelengths apart act like two points on
the edge of a very large lens. The
resulting interference fringes can
be interpreted so as to increase the
effective resolving power.
A practical use of solar microwave emissions is now under advanced development in the United
States in the region between 0.3
and 2 centimeters. Here, radar -like
equipment has been adapted for a

solar sextant that gives sun fixes
having a maximum error of 3
minutes of arc for 95 percent of
daylight hours. In the frequency
range used, it has been found that
solar intensity level is relatively
constant regardless of sunspot activity.
Energy at these wavelengths is
capable of penetrating the atmosphere under most severe weather
conditions.
The solar noise energy has a constant value for any radial distance
from the center of the sun. A
scanning system introduces a modulation of this noise energy. A standard reference signal coupled with
the modulated signal produces
error voltages that are used to make
--j-X-RAYS-OLE11E--

º

I
t------ -- };

the sextant track the sun automatically.
Similar equipment is under development by the Air Force. Stabilization of the airborne sun follower
is complicated by high speeds and
accelerations.
Material for this summary has
been abstracted from a number of
sources that are included in the
bibliography below-A. A. McK.
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FIG. 1- -Transmission coefficient of earth's atmosphere for electromagnetic waves

Radio Circuit Transmits Statistical Data from North African Base
carrying business
data have previously been used to
key wire circuits and effect their
own duplication at great distances
from the transmitting point. A
device called a transceiver by InPUNCHED CARDS

ternational Busines Machines Corp.
reads the cards. Electronic circuits
generate coded impulses, each series
of tones representing a hole in the
card.
The sound signals actuate the

184

punching mechanism in the distant
receiver, which simultaneously creates exact duplicates of the cards
being transmitted. It is posible to
transmit over wire lines nearly
1,000 alphabetic or numerical char January, 1955
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THIS IS IT!
This

is the actual size
of the newest, small-

est Blue Jacket

-

ready now to help
solve your production problems!

NEW..a 3 -watt
miniaturized axial -lead wire -w í nd resistor
This power -type wire wound axial -lead Blue Jacket is hardly
larger than a match head hut it performs like a giant! It's a
rugged vitreous -enamel coated jobSPRAGUE
WATTAGE DIMENSIONS
and like the entire Blue Jacket family,
MAXIMUM
TYPE NO.
RATING
L (inches) 0
RESISTANCE
it is built to withstand severest humidity performance requirements.
151E
%
jfz
t0,000 ii
Blue Jackets are ideal for dip -sol17E
5
30,000
1i'e
;ic
dered sub -assemblies
for point-tor
28E
10
i'/e
50,000 R
point wiring ... for terminal board
Standard
Resistance
mounting and processed wiring boards. They're low in cost,
Tolerance: `57,,
eliminate extra hardware, save time and labor in mounting!
Axial -lead Blue Jackets in 3, 5 and 10 watt ratings are
available without delay in any quantity you require. * *
>

...

<

s?

s

WRITE FOR ENGINEERING BULLETIN NO. 111B

sPRAC=I
SPRAGUE
ELECTRONICS

-
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COMPANY

35

MARSHALL ST.

Want more information? Use post card on last page.
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i

BENJAMIN DELANO ELECTRON

4
tt

p

/791-1942
FOUNDER*

share of pompous pride, shyly calling attention
to our own contribution, in fatuously welcoming the Billenium. General Motors
has built 50,000,000 self-propelled hydrocarbon energy converters, General-

W e take our

Whats-his-name has gotten his family of scientists to develop the prestige -pump.
The BEV is dashing the modesty of the nucleus, and the lowly potato,
long the friend of the TV-less,.deepfreezeless proletariat, now coyly
minces garbed in snobba -peel.

Our own bosom -swelling pride stems
from our tradition of back-slapping familiarly with the greats of electricity
and magnetism, whose august names are
memorialized by the lower-case initial
joe volt, sam ampere, ed gauss, john
henry, fred faraday-to us, each of these
is a saint of science, their spirits blazoned
on our banners boldly.

-

And now, in our humble way, we place
on the altar of science at the epicenter
of the Billenium our intellectual contribution for posterity. We are memorializing one of our staunchest researchers,
who has reduced to hitherto unknown
limits of accuracy, the measurement and
observation of energy loss (or FRICTION),
both magnetic and mechanical.

overcome when the Battleship Missouri
was pulled off the mud. As with the farad,
in ordinary use, it is prefixed micro, or
micro -micro, and for export to Europe,
pica. It is the mccarthy (micromccarthy,
micromicromccarthy, picamccarthy).
M. K. S. and C. G. S. adherents may obtain metric conversions from Navy Bu Ships data on the big Mo. Absolute
units are of course the abmccarthy and
the statmccarthy.
Sensitive relays with good repeatability of
operating characteristics never bave more than
130 centimeter-micromicromccarthys (50 inchmicromicromccarthys) of pivot friction at all
extremes of temperature. Sigma relays don't
even have

that much.

*THIS ISN'T OUR FOUNDER, BUT WE THINK HE SETS THE

The New Unit is equal, for obvious
reasons of national pride, to the friction

RIGHT TONE, AND IS MORE PICTURESQUE

THAN OURS,

WHO ISN'T EVEN DEAD YET!

SIG

SIGMA INSTRUMENTS, INC.

6. PEARL ST., SO. BRAINTREE, BOSTON 85, MASS.
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acters a minute without error.
Each hole transmitted is checked
automatically and after each card
is completed the transmitter sends
a signal that checks on the accuracy
of the data reproduced by the receiver. This signal will echo back
if the card has been punched correctly. The transmitter then proceeds automatically with the next
card.
Recently this system was employed on a government radio circuit from Port Lyautey, near
Casablanca, Morocco to Washington, D. C., 3,000 miles distant. Information sent over Naval communications facilities originated at
the North African base where a
machine operator loaded a data
transceiver with punched cards.
Current data on Air Force men and
equipment was recorded on duplicate cards by means of the coded
punches in Washington.

Modulated Klystron
DESIGNED

for extending the range

of DME transmitters by an additional 60 percent, is a new modulated -anode klystron recently developed by Eimac. The type X566
tube delivers 20 kw of peak pulse
power with 100 -mw drive. This
represents a power gain of 53 db in
the region of 900 to 1,400 mc.
An insulated anode is placed between the cathode and drift tube
section. By varying the voltage on
the modulating anode, beam current
can be varied at will and independently of beam voltage. As
a modulated r-f amplifier the new
tube can deliver a carrier capable
of 100 -percent modulation with
January, 1955
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CLEVELITE*
LAMINATED PAPER BASE PHENOLIC TUBING
Outstanding for many years as the Top Performer, Clevelite
ability to meet unusual specifications.

is

unmatched in its

Built-in Dimensional Stability, High Dielectric Strength, Low Moisture Absorption, Great Mechanical Strength, Excellent Machining Qualities and Low Power
Factor make Clevelite Tubing outstanding.
Available in diameters, wall thicknesses and lengths
Bushings, Spacers, Cores and Coil Forms.

as

desired, for Collars,

Our new Torkrite internally threaded and embossed tubing affords better control
of adjustments in coil forms using threaded cores.

Write for your copy of the latest Clevelite brochure.
WHY PAY MORE? For Good Quality

.

.

.

call CLEVELAND!
* Reg. U. S.

Pat. Off.

g,CLEVELAND
CONTAINER
6201 BARBERTON AVE.
CLEVELAND 2, OHIO
PLANTS AND SALES OFFICES et Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y. Jamesburg,

N J.

ABRASIVE DIVISION et Cleveland, Ohio

CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario

Take advantage of our
Fast

Dependable Delivery.

ELECTRONICS
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REPRESENTATIVES
NEW YORK AREA R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J.
NEW ENGLAND
R. S. PETTIGREW b CO., 62 LA SALLE RD., WEST HARTFORD, CONK
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO
WEST COAST
IRV. M. COCHRANE CO., 408 5. ALVARADO ST, LOS ANGELES
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www.americanradiohistory.com

187

(continued)

ELECTRONS AT WORK

CATHODE

TEST INSTRUMENTS

for COLOR TV

,GAVITIES

L_

íy--

T
TTTr
I
`

MODULATING'
ANODE

1

(A)

1?

R -F IN

R -F

--I1\

OUT

z

aá'

wJ

O

yyáJJ

mÚ

1
MODULATING
VOLTAGE

MODULATING
VOLTAGE

(8)

TYPE

COLLECTOR

(C)

FIG. 1-Simplified construction of new
tube (A) showing variation in r -f output
voltage with modulation (B) and similar
effect on beam current (C)

1106

VIDEO
SWEEP
GENERATOR

carrier efficiency of 30 percent.
Without the modulating plate feature the r-f linear klystron has a
carrier efficiency of less than 10
percent.
Although effective in distance
measuring equipment for aircraft
navigation, the new tube opens up
other new operating possibilities.

specifications
RF'

High Output

Flat Frequency Response
Stable Keyed Carrier Markers
Low Harmonic Distortion
75 -ohm Internal Impedance

Ten Marker Frequencies*

$500.00

FOB Plant
('Markers $10 ea. add'I)

OUTPUT:

2.0 V max. p -p from75-ohm source
into 75 -ohm load.

ATTENUATION:

Oto63dbin3,10,20 and 20db
steps plus 10 db variable.
SWEEP WIDTH:
6.5 mc.

MARKERS:
Keyed pulse -type markers on RF

output; 0.01% accuracy; available
externally, either polarity
adjustable for Z axis modulation.
SAWTOOTH:
Locked to line frequency for
horizontal sweep of oscilloscope.

Comparator for Small
Phase Angles
BY P.

J.

NILSEN AND R. TUFTE

Nilsen Mfg. Co.
Addison, Ill.
Cj

TYPE

2123

CHROMATRAN

specifications

High Output (0.2 volts
peak -to-peak)
Low Incremental Amplitude and
Differential Phase Distortion

Sound -Picture Carrier Difference
Maintained within 1000 Cycles

Available for any VHF Channel
Video Modulating Signal
DC -Restored

Adjustable Sound -to -Picture
Carrier Ratio

$600.00

FOB

Plant

FREQUENCY:
Any single specified VHF Channel.
PICTURE -CARRIER ACCURACY: 0.005%.
SOUND -CARRIER ACCURACY:
4.5 mc ±1000 cps above picture
carrier frequency.
INTERMODULATION DISTORTION
(920 KC BEAT):
Better than 50 db below maximum
picture carrier level at
maximum modulation.
SOUND CARRIER MODULATION:
INTERNAL: at least±25 kc
deviation, 400 cycles.
EXTERNAL: Deviation sensitivity
±25 kc per volt. Maximum

deviation±50

1Y(

Complete instrument catalog
available on request.

?'Qllnstrument Co. lnc.
728
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kc.

GARDEN STREET, CARLSTADT, NEW JERSEY
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TELEVISION has created a
need for accurately measuring small
phase differences incident to controlling hues of color by setting the
phase of the subcarrier for color
television transmission.
COLOR

A variable capacitor having four
separate input plates and a common
output plate can be used for this
purpose. A disk of dielectric material is mounted eccentrically on a
shaft in such a way that as the
shaft is rotated the dielectric comes
successively between each input
plate and the common output plate.
The construction of a Variogon variable capacitor for this application
is shown in the photograph.
If four quadrature voltages of
equal amplitude are applied to the
input plates, the voltage induced
on the output plate will be a vector
sum of the input voltages. The
phase of the output voltage will depend on the position of the dielectric rotor, such that one mechanical
degree of shaft rotation will produce one electrical degree of rota January,
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&A

... foremost

producer of laboratory

your primary source

reagents

for high purity

ELECTRONIC
GRADE
.L:\Pscr

B&A Chemicals For
Electronic Use Include:
Gaseous Dielectric
Sulfur Hexafluoride

Metal Fluoborate SolutionsFor plating parts
Fluoboric Acid
Copper Fluoborate
Lead -Tin Fluoborate
Indium Fluoborate
Nickel Fluoborate

Mineral Acids, Reagent, A.C.S.
Acetic
Hydrochloric
Hydrofluoric

Nitric
Phosphoric
Sulfuric

Solvents, Reagent, A.C.S.
Acetone
Isopropanol
Toluene
Xylene

Other Electronic Chemicals
Aluminum Nitrate
Barium Acetate
Barium Fluoride
Barium Nitrate
Bromine
Calcium Acetate
Calcium Carbonate
Calcium Fluoride
Calcium Nitrate
Copper Nitrate
Hydrogen Peroxide
Magnesium Oxide
Manganese Dioxide
Mercury
Nickel Oxide
Potassium Fluoride
Potassium Hydroxide
Sodium Carbonate
Sodium Hydroxide
Strontium Nitrate
Thorium Nitrate
ELECTRONICS

-
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Since 1882 the name "Baker & Adamson" has been synonymous with reagent
and fine chemicals of the highest purity.
This background of precision manufacture has led numerous "growth" industries to look to B&A for their rigidly

specified chemical needs. Since the
early days of the electronics industry,
B&A has worked in close collaboration
with the industry's component and systems engineers as well as with its chemists to meet the most exacting electronic
requirements.
The chemicals listed here range from
versatile Sulfur Hexafluoride-used in
TV transmitters, radar wave guides,
and hermetically sealed transformersto highly specialized reagent quality
chemicals for specific applications. For
example, Aluminum Nitrate is offered
both as "Electronic Grade, Crystal" for

cataphoretic coating of radio tube filaments and as "Electronic Grade, Basic
Crystal" for drag and spray methods of
filament coating.
For further information, prices and
technical assistance, write or phone any
B&A sales office
listed below.
For Use

in-

Television and
Radio tubes
Fluorescent lamps
Transistors
Rectifiers
Capacitors
Resistors

Ferrites
Fluxes
Printed Circuits
Wove Guides
Special Batteries

r

Died

hemical

BAI4ER &ADAM5ONU 74--te het/dag%
GENERAL CHEMICAL DIVISION
ALLIED CHEMICAL & DYE CORPORATION

-

40 Rector Street, New York 6, N. Y.
Buffalo
Birmingham
Boston
Bridgeport
Atlanta
Baltimore
Offices: Albany
Kalamazoo
Detroit
Houston
Jacksonville
Chicago
Cleveland
Denver
Charlotte
Pittsburgh
Providence
St. Louis
Los Angeles
Minneapolis
New York
Philadelphia
Kennewick and Yakima (Wash.)
San Francisco
Seattle
In Wisconsin: General Chemical Company, Inc., Milwaukee
Vancouver
In Canada: The Nichols Chemical Company, Limited
Montreal
Toronto

SETTING THE PACE IN CHEMICAL
Want more information?

Use post cord on

last page.
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BALLANTINE
BATTERY

OPERATED

METER

ELECTRONIC

VOLTAGE RANGE:
100 microvolts to 100
volts rms of a sine wave
in 6 decade ranges.

INPUT IMPEDANCE:
2 megohms shunted
by

8
mmfd on high
ranges and 15 mmfd on
low ranges.

Dielectric disk between output plate
(top) and input plates center) of vmiable capacitor provides phase shift. Assembled unit is shown at bottom

FREQUENCY RANGE:
2

cps to

150,000 cps.

tion of the output voltage from it.
Error in linearity between rotation of the rotor and the resulting
charge in output phase is below
±0.5 degree.
However, harmonics, misalignment of network or loading of the
network contribute to nonlinearity

ACCURACY:
3%, except 5% below 5
cps and above 100,000
cps.

MODEL 3028
Size: 61/2" x 71/2" x 12%".
Weight: 14 lbs.
Price complete with cover
and batteries: $245.

Available accessories increase the voltage range from 20 microvolts
to 42,000 volts.
Available precision shunt resistors permit the measurement of AC
currents from 10 amperes down to one -tenth of a microampere.
Features the well-known Ballantine logarithmic voltage and uniform
DB scales.

Battery life over 100 hours.
Can also be used as a flat pre -amplifier with a maximum gain of
60 DB. Because of the complete absence of AC hum, the amplifier
section will be found extremely useful for improving the sensitivity

of oscilloscopes.
For further informatiòn on this Voltmeter and the Ballantine Modei 300
Voltmeter, Wide -Bond Voltmeters, True RMS Voltmeter, Peak to Peak
Voltmeters and accessories such as Decade Amplifiers, Multipliers, Precision Shunt Resistors, and Precision Sensitive Inverter, write for catalog.

BALLANTINE LABORATORIES, INC.
100 FANNY ROAD, BOONTON, NEW JERSEY
190
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Variable phase -shift capacitor tester
uses cro display for phase comparison
January, 1955
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1004 to qpc/0i syndeetAo+,laea.

e
PRECISION

,gctual See
SIZE 10
.937" diameter

II

, dual See
SIZE

rectual See
SIZE 15
1.437" diameter

11

1.062" diameter

CLIFTON PRECISION now offers these high accuracy, low
weight synchros in practically every type of size 10, 11 and
15 as stock, off -the -shelf items for immediate delivery.

I

1-

-

_

J

L_

Also, virtually any variation of these same units is obtain-

able. For example:

I_I

Synchros wound to customer's specific requirements
Special shaft lengths and shapes

High impedance units
Feed back windings

SIZE 22

Special core materials

Linear generators

for customer's special application:
1

Flux valve couplers-very low flux levels

2.161" diameter

30-

to

5000- use (phase shifters)
use-usable up to 100,000-

Sawtooth wave

or higher with special windings

Computer elements with high accuracy, high linearity

Although we are prepared to serve your special needs, we
urge the use of standard units wherever possible for speed
of delivery and economy to you.

For full information, drawings etc., write or telephone:
T. W. Shoop, Sales Mgr., Clifton Heights, Pa. MAdison
6-2101 (Suburban Phila.)
West Coast Rep. Wm. J. Enright, 988 W. Kensington
Rd., Los Angeles. MUtual 6573.
.750"
diameter

CLIFTON PRECISION PRODUCTS CO. INC.
CLIFTON HEIGHTS

ELECTRONICS
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PHOTOCIRCUITS, INC.

An/

(continued)

SELECTS
DIVIDER

USC

HUBBEIL

r

Interlock

SUB -MINIATURE CONNECTORS

CAP

AUX

UNDER

PHASE

TEST

SH FT

FOR WIRING PRINTED CIRCUITS!
PHASE

SPLITTER

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.

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.

2

3

Hubbell Interlock's latest development, the sub -miniature Type
"C" Connector, featuring low contact resistance, automatic lockquick disconnect wiring, found immediate application to
ing
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

192

Information, Write Dept. A:

Want more information? Use post card on last page.

www.americanradiohistory.com

AMP ANO

FILTER
AMP

AND

FILTER

}

OSCILLO-

VTVM

SCOPE

FIG. 1-Phase comparator for measur
ing error in phase -shifting capacitors

of the system. In the testing setup
harmonics were held to a minimum
and the capacitor was fed through
a network that would not be affected
by loading. Two filters and a network whose output would vary less
than 0.01 deg due to variation in
capacitive loading were used.
The output of the oscillator in
Fig. 1 is used as a vertical sweep
for a cro and the phase shifted and
filtered output of the divider is used
as a horizontal sweep to create
either an 18 to 1 or 180 to 1 Lissajous pattern on the indicator. One
or two cycles of the pattern may be
observed and crossover points may
be initially adjusted by the auxil-

iary phase shifter.
After this adjustment, rotation
of the shaft by 1 deg or 10 deg will
move the crossover point across to
a similar position as was originally obtained. The mechanical deviation of a dial attached to the
variable capacitor shaft from 10
deg or 1 deg multiples indicates the
error in the variable capacitor and
associated network.
Although a number of different
passive network arrangements for
feeding quadrature voltages to the
variable capacitor are possible, the
R -C phase splitter of Fig. 2 fed
from the balanced secondary of a
transformer was chosen for its simplicity, stability and ease of adjustment.
The capacitor output must be
January, 1955
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MILLIONS of crystals made to ANY

specifications but only ONE standard quality
Midland frequency control units are on the job in two-way communications
on land, sea and in the air throughout the world. Now they're playing a leading

role in color television. The range of applications Midland serves

is

wide, but

every Midland crystal has one thing in common: a single level of quality.
That one quality
can produce.

is

simply the highest that modern methods and machines

It's assured by

Midland's system of critical quality control-

exacting inspection and test procedures through every step of processing.
Result: Your Midland crystal

is

going to give you the best possible service in

frequency control-with stability, accuracy, and uniformity you can stake your
life on

fI

...as

our men in the armed forces and law enforcement do every day.

XIV(

Aletidirt,
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4:1511V
MANUFACTURING COMPANY, INC.
3155 Fiberglas Road, Kansas City, Kansas

WORLD'S LARGEST PRODUCER
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OF QUARTZ

CRYSTALS
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DC TO DIGITAL TO DC CONVERSION

# 0.035 a/0 ACCURACY
OVER

2000 MILES

OF TELEPHONE LINE
....Conrerls a de voltages to II digit
binary rode and back to dc .
....Samples each collage IO tiares
per second.

...Jnsensitire to transmission system
,oriations and noise.

Data Transmission Equipment
EECO Data Transmission Equipment has operated successfully over 2064 miles of carrier telephone circuit passing through 60 filters and 32 sections of carrier terminal equipment -- alt
without loss of accuracy. By using only half of the equipment, DC data may be transmitted from
a remote point for use in digital form, or digital data may be converted to analog form by using
the receiving half of the equipment.

l'Ií1N1:11'LES OF OPERATION
The equipment accepts three separate dc data Input voltages, encodes them into 11 digit binary
codes, and decodes the received binary number to produce duplicate dc output voltages at the

ELECTRONS AT WORK

(continued)

shielded to prevent pickup, but the
capacitance to ground mist be very
small to prevent excessive attenuation, therefore, a triaxial cable with
the outer shield grounded and the
inner shield driven at cathode potential was used as shown in Fig. 3.
The network is adjusted by setting R, and C, for equal and opposite voltages on A and D with the
network in place. Depending on
stray capacitance and inductance in
the network, voltages at capacitor
plates I and 3 may be greater or
less than those at 2 and 4. These
amplitudes may be equalized by interchanging A and B with Al and
B, and C and D with C and D, and
balancing with R, and R,. Phase adjustments on 2 and 4 are made with
R. and R,,. It is necessary to repeat
balancing procedure several times
due to interaction between controls.
The correct contour for the rotor
to produce linearity in phase shift
when used with sector -shaped input
plates is a cardioid. When a circular
rotor is used an inherent maximum
error of about 0.7 deg is introduced.
Tests of units with round rotors
have shown errors of about 0.5 deg
and it is believed that fringing ef-

receiving end of the system.
In addition, six auxiliary on -off circuits are available. These auxiliary circuits may be used
singly or as binary code groups. If used as six -digit binary code, 64 combinations are possible,
one at a time.

TRANSMITTER

RECEIVER

The three data and six auxiliary channels are each

Master or frame synchronizing signals together
with channel synchronizing signals are used. The
multiplexed serial codes are separated and stored
in transfer registers. On completion of the sample, the code numbers in the registers are transferred in parallel form to decoders.

sampled

10

r
UNBALANCED
INPUT

times per second.

ENCODING METHOD

A stable encoding method employs a modification
of the self -balancing potentiometer principle. By

means of a relay controlled summing network,
11 successive subtractions of 1/2, 1/4, 1/8 ...
1/2048 of full scale voltage are made from the

R2

Ri

R4

DECODING METHOD

input data.

Resistance summing networks are used for decoding. The output from control relays in the encoder

OUTPUT SIGNAL

are summed by means of
rect coupled amplifier.

a

1

-e_J

chopper stabilized di-

-

r
VARIAB

The binary codes from the input channels, the
auxiliary codes, and the receiver synchronizing
signals are multiplexed to permit transmission
over a single communication circuit with a fre-

_J
REFERENCE VOLTAGE

OUTPUT

E

CAPACITOR

Ai

PLATES,

J

a self-contained standard cell or external
voltage can be used as the dc reference.

Either

quency band from 920 to 2920 cycles.

BALANCED
INPUT

3I01)IFIC.tTIONS
circuit functions are
Many different modifications can be economically worked out because the various
generally self-contained on separate panels.

DUNKIRK

Ci
Di

9

Electronic Engineering Company fCa1,frn,.

27353

ISO SOUTH

For further information, please send attached coupon.
R. B. Bonney, Chief Engineer
Electronic Engineering Co. of Calif.
180 South Alvarado Street

Los Angeles 57, California
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Data Sheet on Data Transmission Equipment
ZA-11210, please.
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FIG. 2-Quadrature voltages for phase shift capacitor are obtained from balanced transformer (top) and phase -shift
network at capacitor plates (bottom).
Transformer and capacitor mount are

constructed as separate units
last page.
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From "The House of Resistors"*
come these outstanding

miniaturized
controls
CARBON AND
WIRE -WOUND

.. AND NOW WITH

SWITCH

Factory-attached S. P. S. T.
switches for both Series
48 and 49. Multipole decked
switch assemblies
available. Single and dual
units, with or without
switch. Sturdy-yet tiny!

Series 48 (5/8" dia.)

composition -element controls. 500 ohms to
5 megohms, linear; 2500
ohms to 2.5 megohms,
non-linear. Standard tolerances: 100,000 ohms
and under, plus/minus 10%;
above, 20%. 0.2 watt
rating. Series 49 (3/4" dia.)
wire -wound controls.
10 ohms to 10,000 ohms;
special, 1 to 10 ohms,
10,000 to 20,000 ohms,
Standard tolerances:
plus/minus 5%; special,
1%. 1.5 watt rating;
special, 2 watt.

'NW"

CONSULT US regarding your control
and resistor requirements for miniaturized assemblies.
Write for engineering data. Let us quote.

t
CLAROSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE
M Canada: CANADIAN MARCONI CO., Ltd., Toronto, Ont.

Trade mark

ELECTRON ICS

-
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STANDARDIZED LINE
OfBALL BEARING

puce' 1.4 p°
FEATURE:
INPUT

-

43K
6AÚ6

A complete range from 7/e"

27K

to 3"
High accuracy
Compact size
Ball bearing for rigid, low
friction support
Servo mounting AIA proposed std. dim.
Linear or non-linear

180

ST1B

Specifications of ST18,

functions

3-Feedback amplifier input uses
triaxial cable with outer shield grounded
and inner shield at cathode potential
FIG.

for example, offer:

The dependable precision and stability
built into TIC potentiometers is inherent
in the new standardized line. In keeping

Resistance Range: 100 ohms to 100K.
Independent Linearity: ±0.5% of total resistance,
standard.

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 well as broad industry applications
in conjunction with automatic control
now enjoy simplified production through
standardized assemblies.

with the

± 0.2% special.
Electrical Rotation: 320° ±2°, stand-

ard. Special

angles and closer

tolerance available.
Power Rating: 3 watts @ 25°C.
Torque: 0,5 oz. in., standard. Lower

torque available.

Specifications common to the entire
line of standardized potentiometers:

TIC

offers:Type STO9 (Y/e")
u

ST11

a

ST15

n

Ball bearings for rigid, precise shaft support at low friction level.
Ambient temperature range:

-55°C. to 4-80°C., standard.

Temperature coefficient resistance wire:
0.002% per degree C. Taps available.
Rugged 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.
Versatility of unitized construction is available in the type STC18 permitting variable
ganging and individual phasing as required.
specify
Modified for plug-in convenience

-

(1")

(11/2")
5T18 (13/4")
ST20

it

5T30

(2")
(3")

All in either linear
or non-linear functions

Special to +140°C. in all sizes.

TYPE RVBC 15/e.

Specifications of STO9

Electrical Rotation: 320° ±5°. Special angles and Resistance Range:
100 ohms to 50K.
Independent Linearity: ± 1% of total

resistance

standard.
± 0.3%

spe-

cial.
Electrical Rotation: 320° ± 5°. Special angles and
closer tolerances
available.
Power Rating: 2 watts @ 25°C.
Torque: 0.5 oz. in., standard. 0.1 oz.
in., special.

STO9

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.
The TIC policy of

INSTRUMENT CORP.
ACTON, MASS., Colonial 3-7711

TECHNOLOGY
533 MAIN ST.,

West Coast Mall Address: P.O. Box 3941, North Hollywood,
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fects have a tendency to compensate
partially for the inherent theoretical error. To avoid the mechanical
difficulties in producing an accurate
cardioid-shaped rotor, the more
easily made rotor is used and the
resulting error is compensated by
contouring the sector plates.
Test results indicate that networks might better be incorporated
within the capacitor housing and
network components selected and
adjusted for the particular frequency of operation to insure best
results. Such combinations are being developed and tested at the
present time.
The writers wish to express appreciation for the help and co-operation of D. A. Alsberg, Bell Telephone Laboratories, R. L. Frank of
Sperry Gyroscope Co. and W. W.
Graustein of Technology Instrument Corp.

Pressure Gage for
Ship -Model Hulls
By HJALMAR CHRISTENSEN and
JENS ERIK FUNDER

Skipsmodelltanken
Trondheim, Norway

SHIP PROPELLER BLADES, working in
a nonuniform wake, are subjected
to variable loading during one revolution. This causes impulsive forces,
which are transmitted to the hull
through the stern frame and shaft

bearings causing vertical and/or
horizontal vibrations of the hull.
Further, the propeller sets up vari January, 1955
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You can simplify purchasing

With

... improve

design

... speed

production

improved C -D -F D I LECCO laminates

Only C-D -F, the Continental -Diamond Fibre Company,
makes Dilecto laminated plastic, just as only Cadillac makes
a Cadillac. Dilecto is 50 different materials with more combinations and variations in desired properties than we can
tell you here.
But Dilecto has three important qualities that you should
think about if you buy, design, or machine laminated plastics.

DILECTO IS IMPROVED

Yes, C -D -F Dilecto is an improved laminated plastic, due to
high standards and advances in resin and manufacturing
techniques. It is watched by skilled workers in our modern
plants, checked against rigid standards . . . C-D -F standards
by our quality control people. It is easy to machine,
and the C -D-F shops are doing a booming business in

...

specialties.

DILECTO HAS HIGH MECHANICAL STRENGTH

Mechanical strength is frequently an important determining
Table I-Typical mproved Phenolic Laminates
factor in the selection of an insulating material. Insulating
parts used in large electrical power equipment are frequently
ImproveCommercial
Improved
Resin
Filler
ment
bulky. The high mechanical strength of Dilecto helps reduce
properties
due to:
size -dimensions of insulating parts without danger of failure.
MEC-5
Phenolic
Nylon
Insulation reFiller
Instruments, meters and small motors frequently require very
fabric
sistance; moissmall insulating parts which must withstand comparatively
ture resistance
XXHV-2b
Phenolic
Paper
High dielectric
Resin and
large mechanical stresses. Insulation for use in high frequenstrength paralmanufaccy circuits should have a minimum bulk factor for minimum
lel to laminaturing
dielectric losses. Dilecto fulälls these requirements with a
tions
technique
CRD
Phenolic
combination of high mechanical strength and low loss factor,
Cotton
Better maFiller
mat
chining
characteristic of the better C -D -F electrical grades.
XXXP-26°
Phenolic
Paper
Insulation reResin and
So C -D-F selects for your Dilecto insulation grade the
sistance; moismanufacture resistance
turing
correct, highest quality base material, paper, cotton, nylon,
technique
glass. These are used in combination with improved peneC-92
Xylenol°
Cotton
Alkali resistResin
Improved
Melamine,
New
trating resins:
Phenolic, New
Silifabric
ance
cone, New Teflon, all synthetic, well polymerized resins.
Modified
Cotton
CF
Postforming
Resin
phenolic
fabric
Both the base and the resin are good insulators by thema All grades are Continental -Diamond Fibre Company.
selves. But C -D -F sells them to you in an improved, practical
b Resins have improved pene rating properties and the manufacturing techniques use these properties to provide better impregnation of the filler. Since
Dilecto. Uniform sheets, tight tubes, strong rods,
form
thorough impregnation elimina es entrapped moisture and air, greater moisclose tolerance machined and formed specialties, high bond
ture resistance and better die ectric properties are attained. Manufacturing
techniques also provide suitable temperature control during the curing stage to
strength metal clads.
assure uniform quality and opt múm property values in the finished laminate.
c Xylenol is essentially a dimethyl phenol.
Why does Dilecto combine so well mechanical strength
with dielectric strength and dimensional stability? Because -from Electrical Manufacturing Article "Wider Design Opportunities with the
Dilecto is almost homogeneous, a true blend of resin and base. NEW Phenolics", Part II.
The next time you
DILECTO IS ALMOST HOMOGENEOUS
think of laminated
A poor laminate absorbs moisture at its edges, loses its plastics, the name
insulating properties fast. Entrapped moisture and other to remember is
volatiles within the cured structure causes inconsistent di- C-D -F Dilecto. The
electric strength, with ultimate puncture and breakdown. improved, high
strength, uniform
material that makes

...

insulation buying
and using more a
science, less a puzzle. New grades,
new applications,
new savings are just
part of the Dilecto
success story. Look up the facts in Sweet's Design File, or
write for catalog. Send us your blueprint for quotation ... tell
us your design dream ... C -D -F wants to v ork with you.

Punch press and bench saw operators know how much time
and material is saved when the laminated plastic is uniform
and homogeneous in nature like Dilecto.
ELECTRON ICS
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(continued)

Pressure gage on ship model is placed
flush with the hull contour

New Shallcross "12000 Series"

-

Oval Ceramic Switches offer
"custom-built" quality without
the delay and cost of specials.

With only

a few basic inter-

changeable parts, constantly
stocked by Shallcross, over 1000

different switch types can be
quickly assembled. Delivery is immediate. Your specifications are
matched exactly.

The use of solid silver contacts
and collector rings, low -loss steatite decks, and silver plated beryllium -copper wiper pressure springs
assures uniformly low contact resistance and exceptional durability
for a wide variety of instrument
switching applications.

For complete information on
"12000 Series" Switches, write,
wire, or phone for Shallcross Engineering Bulletin L-32 which catalogs 275 of the most popular types.
SHALLCROSS MFG. CO., 522
Pusey Avenue, Collingdale, Pa.

pur 25th lcor
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Shallcross 12000 Series
Oval Ceramic Switches
NON -SHORTING

ACTION

40°

or

indexing

60°

SHORTING ACTION

-20'

or 30° in-

dexing

DETENT-Optional. Positive -acting
star wheel type.
POLES PER DECK

-1,

2, or 3

NUMBER OF DECKS-Up to 10 decks
may be ganged.
ADJUSTABLE

STOP

-

Available

on

Internal structure of gage. Compensating coil is mounted in cover

order

SHAFT-Completely isolated
CONTACT RESISTANCE

-0.0025

ohm,

±0.0002 ohm
RATINGS-110 v.,

la., 60 cy.-nominal.
2500 v., 60 cy.-de-rated current.
40

amps-de-rated voltage.

Complete specifications in
Bulletin L-32.

Shallcross
Want more information?

Micrometric screws on top of pressure
gage assembly adjust position of balancing coil to compensate for static
water pressure on hull

Use post card on

last page.
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able hydrodynamic pressures on the
surface of the hull. These pressures,
when large enough, may also cause
vibrations. As excessive propeller induced hull vibration sometimes
occur in passenger ships running at
high speeds, an investigation of this
problem has become important.
In this article a pressure gage for

measuring the varying hydrodynamic pressures acting on the surface
of a self-propelled ship model will
be described. High sensitivity is obtained by balancing static fluid
pressure, making it possible to observe a variable pressure in the
order of 0.1 inch of water, (about
January, 1955
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Series No.

ALL CASES .300"
IN LENGTH

1

KOVAR BASES
WITH NICKEL

TC- l

SILVER CASES

;.,

p lai

Three electrode her-

HEADQUARTERS
FOR YOUR

metically sealed
-

Kovar bases supplied

TC -1

with closures. Lead
lengths and pin layouts as illustrated.
Cases are available
in three types.

B

with hole

F

1i

TC -1C
with hole
and dimple

Closures are pressfit to bases.

J

An

HERMETICALLY
SEALED
MINIATURE

TRANSISTOR
CASES AVAILABLE WITH OR

Series No. 3

TB

WITHOUT

-3

DIMPLE

Transis

and DIODE

COMPRESSION
TYPE BASES

TC -3

& CLOSURES

with dimple
.300" long

TB4

WITH NICKEL

!

Transistor Bat

SILVER CASES

TC -3A

plain
.340" long

Compression type
bases available in
two, three and four
lead types. Type TC -3
or TC -3A cases, illustrated, can be sup-

Where Special cases
are required, El will
quote on your requirements on re-

Diode Base

plied. Cases are
press -fit to bases.

ceipt of your
DB -4

drawings or specifications.

\\

Diode Bose

TC -5

Series No. 5

with dimple

COMPRESSION

ra
1

BASES

plain

with .025" hole
All .325" long
TC -5C
plain .240" long

SILVER CASES

Available as illustratpress-

fit to bases.

CLOSURES`
Electrical Industries is your
dependable source of supply
for all hermetically -sealed
miniature components. Miniaturized transistor and diode
bases with closures and sealed
components for specialized requirements can be supplied
quickly and economically. For
samples and quotations on
standard components os recommendations on "specials", call
or write E -i, today!

TC -5A

TC -5B

WITH NICKEL

ed. Cases are

i

BASES and

ELECTRICAL
I N DUSTRI ES
44 SUMMER AVENUE
NEWARK 4, NEW JERSEY
DIVISION OF AMPEREX
ELECTRONIC CORP.

Type TB -6
TRANSISTOR
TC -6 CLOSURE

BASE

Plain case .300"
in length.

AVAILABLE WITH
TC -b

CLOSURE

Type

DC -5

GOLD PLATED
With welding projec-

tion. Available

as

without welding
projection.
DC7

'PATENT PENDING ALL RIGHTS RESERVED
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(continued)

0.004 -pound per square inch).
The gage is shown in the photographs. Other apparatus used is an
amplifier with phase -sensitive detector and a pen recorder, which

registers the pressure changes. Input voltage to the gage is supplied
from an oscillator.
The gage works on the principle
of a transformer with variable
coupling between two coils. Design
of the gage is shown in detail in
Fig. 1. The transformer core consists of E -type Mumetal stampings

INPUT

OUIPÙi
01

1-Gage for pressure measure
ments on ship hulls has compensating
coil to balance out static pressure of
water
FIG.

of 0.004 -inch thickness. The driving
coil is wound with 400 turns of 36-

Encapsulated Precision Wire Wound Resistors

Defy Shock, Vibration and Extreme Changes
Completely sealed in epoxy resin and wound on steatite bobbins, RPC
has engineered Type L Resistors that are protected against extreme
humidity, temperature and altitude conditions, mechanical damage, while
maintaining dimensional stability.
Type L Resistors, in many tests, have withstood 30 humidity cycles off
MIL-R -93A moisture resistance tests without deterioration. They fully
meet the requirements of U.S. Govt. Specifications MIL-R -93A. Not
affected by extremes in humidity, altitudes, and corrosive influences; protected against outside elements.
RPC can supply Type L on short notice with lug type terminals or wire
leads; in a complete line of standard, midget and sub -miniature sizes. Wide
range of performance! Write for catalog or additional details.
Sales representatives in all principal cities of the U.S.

RESISTANCE

PRODUCTS

Makers of

200

Resistor.%

- High Megoh

m, Hügh

CO.

HARRISBURG, PENNA.

714 RACE STREET

Voltage, High 'niquen cy, Precision Wire Woued

Want more information?
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swg wire. It is supplied with 7 volts
a -c at 1,000 cps from an oscillator.
The voltage induced in the pick-up
coil is dependent on its axial position with reference to the driving
coil. The pick-up coil, wound with
100 turns of 43-swg wire is attached
to a small diaphragm and follows
its movement.
The diaphragm is made of beryllium copper. This gives high elastic
strength and stability. Use of corrugations makes possible much
larger deflections than would be possible with flat disks. The diameter
of the diaphragm is about 1.2
inches and is 0.004-inch thick. A
pressure of 0.5 -inch of water gives
a deflection on about 1/1,000 mm of
the diaphragm. A diaphragm of
smaller diameter was desirable, but
this could not be combined with
sufficient sensitivity.
A third coil is placed between the
pick-up coil and the driving coil
and connected in series -opposition
to the pick-up coil. The output from
the pressure gage, which is the
voltage across these two coils, will
thus be zero with a certain position
of the compensation coil when a
suitable number of turns is used.
However, sufficient compensation is
not obtained since there is a small
January, 1955
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Just ask us for an alloy we haven't got
be delighted.

-

we'll

Because that's how each of the more than 80
resistance and electronic alloys Driver -Harris makes
had its beginning. Each of these highly specialized
alloys is custom-made
produced exactly to the
specifications of our customers.
The physical and chemical properties of an
electrical resistance alloy can be altered greatly by
a minute difference in its constituents. Often just
a few ounces to the ton can make the difference
you need.

One thing you can always rely on in any Driver Harris alloy: it is made to the most precise metallurgical checks and controls known to the industry.
It is these exclusive quality controls that have made
Nichrome V and Nichrome* the standard for over
50 years by which all other electrical resistance
alloys are measured.

Perhaps in a sense Nichrome is too well known.
For we don't want people to forget that we make
many other resistance alloys of sustained high
quality to meet other special needs. And that, as
we said at the outset, our engineers will be more
than delighted to start afresh tomorrow to devise
a new one, custom-made for you. Just tell us
as exactly as you can what you wish to accomplish.
NICHROME V and NICHROME
are manufactured only by

rJ

Driver-Harris
~++r

tic

Company

v

HARRISON, NEW JERSEY
BRANCHES: Chicago, Detroit, Cleveland,
Los Angeles, San Francisco
In

Canada: The

L

Louisville,

GREENING WIRE COMPANY, Ltd.,

Hamilton, Ontario.
*T. M. Rea. U. S. Pat. Off

MAKERS OF THE MOST COMPLETE LINE

ELECTRON ICS
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OF

ELECTRIC HEATING. RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD

Want more information? Use post card on last page.
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5 idea starters
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for product

improvement in Metallized Glass
In each of the components shown here,
the unique properties of metallized glass
have helped solve a design problem and
make a better product.
A basic idea starter is the Metallized
Glass Enclosure Tube. You see six of
the many available sizes at the right.
You can use these tubes to hermetically enclose many kinds of components.
Such enclosure gives the components
performance characteristics they otherwise do not have.

Corning's metallizing process makes
possible a true hermetically sealed enclosure. Components encased in metallized glass enclosures are impervious to

moisture, moulds, and atmospheric

changes. Assemblies complete with end
caps are capable of withstanding severe
temperature changes. Glass has excellent
electrical characteristics, and its transparency permits visual inspection. Bond
strength for metallizing used on enclosure tubes has been measured at 1500 to
2000 pounds per square inch.
These characteristics can perhaps
broaden your use of some product, ex -

CORNING METALLIZED GLASS INDUCTANCES are

made with a precision that guarantees duplication within close limits. When used in either
FM or TV circuits, you can be sure that they
will contribute negligible drift even under unusual temperature changes.

pand its performance limits, or reduce
servicing and minimize breakdown possibilities.

Illustrated below are other applications of Corning's metallizing process. If
none of them exactly meets your needsor, if metallized glass characteristics
suggest solutions to other problems,
write us your requirements. Chances
are, we'll be able to help you. There is
no obligation.

(continued)

phase displacement between the two
coils. Thus it becomes a small residual 90 deg out-of -phase voltage of
about 50 mv. An equal opposite voltage is introduced across a capacitor.
With this method the output now is
1.5 mv measured with vtvm. But
since it is a 90 -deg phase displacement, with a phase -sensitive detector, zero -point position on the recorder is obtained.
When performing experiments
with model hulls, a certain static
pressure corresponding to the depth
under the water surface is acting
on the gage. Sensitivity requires
compensation of the static pressure
as this will be many times larger
than the small pressure variations
of interest to measure. Therefore
the compensation coil is movable
and can be adjusted to the desired
position.
The circuit diagram of the amplifier and phase detector is indicated

METALLIZED GLASS INSTRUMIENT WINDOWS are
made of both tempered and untempered glass
with metallized bands on the edges. They can be

easily soldered into a bezel to form a hermetic
seal. Available in sizes and shapes to meet
your needs.

FIG. 2-Amplifier and phase -selective
detector for pressure gage. Reference
voltage is obtained from R -C oscillator

MIDGET TRIMMER CAPACITORS are available in
standard types from 0.5 to 12.0 mmfds., or they
can be designed to your requirements. Temperature coefficient for brass core units is approx.
200 ppm/deg. C.; for invar core units, approx.
50 ppm/deg. C.

METALLIZED BUSHINGS AND STANDOFF INSULA-

for high voltage applications. Bushings can
provide hermetically sealed insutators for high
voltage transformer and capacitor terminals.
Standoff insulators are made of tempered low
loss glass. Both can be furnished in special sizes.
TORS

CORNING GLASS WORKS, CORNING,

¿
202

New Products Division
ra "zedeace.1 tie

e
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in Fig. 2. A low-pass filter with
cutoff at 1,500 cps is connected in
the input. Total amplification is
about 3,000. A phase -sensitive detector of usual type has been employed. The transformer is center tapped and has a turns ratio 1 to 2.
Reference voltage is 7 volts at 1,000
cps taken from the same oscillator
that supplies the driving coil. The
push-pull output stage is matched
to a recorder. The recorder has 4
channels and with 4 gages and amJanuary, 1955
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SPERRY DEVELOPS

MEGAWATT KLYSTRONS
Super -Power Tubes Open Way
to Electronic Advances
The giant tube you see illustrated here is
the first Megawatt Klystron ever built for
military use. It is also the first of a series of
Sperry Klystrons producing millions of watts
of precisely controlled radar power. Developed
by Sperry and the Air Research and Development Command primarily for defense purposes, its capabilites indicate that potential
uses are virtually unlimited.

IN RADAR DEFENSE . . . Sperry's new
Megawatt Klystrons have provided more than
250 times the radar power that beamed impulses to the moon and back in 1946. Such
power-with a frequency held 20 to 200 times
closer than the frequency limits of conventional radar or TV transmitters-permits ob-

taining greatly improved information from
search radars.

IN GUIDED MISSILES... Sperry's new
Megawatt Klystrons make possible more accurate control of missiles permitting guidance
over longer paths.

Eight feet tall, the first Megawatt Klystron Amplifier developed for military
purposes by Sperry, develops 4,000,000 watts of power with up to 43% efficiency
and 38 db. gain. Other Megawatt Klystrons are now in production.

FOR FURTHER INFORMATION Qualified organizations can
receive information on these super -power tubes to aid in electronic
system design by writing to our special Electronics Department.

spmHy

MSCOPf

00lfP,4Nl'

DIVISION OF THE SPERRY CORPORATION. GREAT HECK, NE -G YORE

IN ATOMIC ENERGY...Sperry's new Megawatt Klystrons provide stable driving power
for larger atom smashers and high energy
X-ray devices used for scientific research.
ELECTRONICS

-
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CLEVELAND

NEW ORLEANS

BROOKLYN

LOS ANGELES

IN CANADA-SPERRY GYROSCOPE COMPANY
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"icing conditions he±tv_v
de-icers working fine
bandits on screen . . ."

005

REFERENCE
VOLTAGE

DRIVING VOLTAGE
FOR CELL

KXI,000

FIG. 3-Oscillator circuit with cathode -

follower output provides driving and
reference voltages for pressure gage

-94C Starfire, USAF Alt-wecthe- Interceptor, cal ge
"upstairs" in a hurry, even in seve-e i:ing cenditicrs that couic
paralyze its operation in seconds. Effidert wing de-icers will positive
reach he enema'
circuit transfer make it passible for the 'S-arfre'
through ice and storm-whenever cell wh=refer ne may sttacl
and to knock him out of the air.

Lockheed's

F

plifiers, simultaneous pressure -recordings on different spots of a
model hull can be made. Tests have
shown that the amplifier is linear
within the actual measurement
range.
The R-C oscillator at 1,000 cps
with a cathode -follower output
stage is shown in Fig. 3. The driving coil of the gage is tuned to the
oscillator frequency by means of a
capacitor in series.
The gage has been tested with a
steady pressure of water up to 20
inches. Indication on the recorder
is nearly proportional to the pressure. Sensitivity with maximum amplification is 3 mm per inch of
water. A variation in the temperature of 3.6 F will give about 1.0 -mm
displacement of zero -point position
on the recorder. The temperature in
the water is however practically
constant during the experiments
and even a small displacement of
zero -point position has no importance for the measured results.
Investigations have been made
with a self-propelled ship model.
The pressure gage was cast in the

b

--

A. W. HAYDON COMPANY
7800 series repeat cycle timer was
custom designed for Lockheed's
wing de-icing sys:err.
Designed to control the power for 10 de-i.ing circuits, corning 3
10 wirg serions, prcvidirg
phase 400 cycle current to the heaters
accurate circuit transfer from one sectiza te the ned in 10 second
second
intervals. Each 10 second load pulse is held wi h n +
tolerance, w'th an A. W. Haydon Chrerometricclly 3ove-ned D.C.
Timing Motor, over a voltage range cf 22 to 38 wits DC and a
temperature range of -65°F to +160'I.

ii

-Z5

The load switches have a contact rating o
400 cycle 3 phase A.C.
Life rating -10,000 cycles.

35 amps al-

2Z. volts

Hermetically sealed, special housing-Fail-Safe Swi ch.
(General Catalogs Sent en request/
When timing poses a problem coras-.iIt

.

.

:J',...'!ipd+,- .';1":,41;,tiVi,!!,Ly'd

QNLMA
235 NORTH ELM

DY

OH

eleeroae

(A)

STREET,WATER3Uir20,CONVECTICUr
(B)

Design and Manufacture of Electra.Me:Ecn cal

liming

hull -pressure
of
FIG. 4-Recordings
variations with 3 -blade (A) and 4 -blade

Devices

propellers

(B)

C'
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8300

B ROADBAN D

MICROWAVE
POWER SIGNALS
as fast
as you

can turn

the dial

POLARAD Microwave Signal Source

Make microwave measurements rapidly.
No mode charts or slide rule interpolations.
Turn only one dial and read the frequency directly
on the dial with assured power output throughout the
entire range.
Polarad's automatic tracking mechanism corrects reflector voltages for you as the klystron cavity is being tuned.
Frequency accuracy is within 1%.
There are 5 models available, covering the range 650 to
10,750 me ... each has approximately a 2:1 frequency range with
continuous tuning ... power output: 10 to 100 mw ... external
temperature compensated
modulation: square wave or fm
klystron tube. Invnediate delivery on all models.
Polarad Microwave Signal Sources save engineering man
hours in the laboratory and in the factory.
Unusual economy and accuracy in making antenna and transmission loss
measurements and standing wave determinations in the laboratory-excellent
for microwave component testing in the factory. Write for a complete catalog
and data today.

-

...

Model KX, Klystron Power
Supply, especially designed
for Polarad Signal Sources.
Works with all 5 models.
Has special 1000 cps square
wave output for modulating
purposes.

MINIMUM POWER AVAILABLE FROM POLARAD SIGNAL
IN THE RANGE OF 650 TO 10,750 MC
MODEL

MODEL

MODEL

MODEL

551

SSS

SSM

SSX

650.1300MC

'050.2350MC

,2200-4550MC

4350-8250MC

8000.10,750MC

150
400
100

80
150
100

15

10

13

60

70

30

40

15

10

FREQUENCY RANGE

MINIMUM
SOWER

A 1AILABLE(mw)

SOURCES

Low Range
Middle Range
Nigh Range

MODEL

Signal Sources in the range 10,750 to 50,000 me available on special order.

POLARAD ELECTRONICS
43-20 34th St., Long Island City
REPRESENTATIVES: Albuquerque

City

Los

Angeles

ELECTRONICS

-

New York

January, 1955

Arnprior, Canada
Atlanta
Philadelphia Son Francisco
Want more information?

1,

Boston

Seattle

Use post card on

www.americanradiohistory.com

CORPORATION

New York
Chicago Cleveland
Syracuse
St. Paul

last page.

Fort Worth

Kansas

Washington,

D. C.
205

ELECTRONS AT WORK

(continued)

afterpart of the hull

so that the
diaphragm followed the outer side
of the hull. The arrangement is
illustrated in the photograph. To
obtain absolute tightness without
leakage, rubber packing was applied
around the brass cylinder.
BIBLIOGRAPHY

Tucker, A Linear Transducer for
the Electrical Measurement of Displacement, Electronic Eng., p 420, Sept. 1952.
A. Pfeiffer, A Note on the Theory of
Corrugated Diaphragms for Pressure Measuring Instruments, Rev. Sei. Inst. 18,
M. J.

p 661, Sept. 1947.

Subliarmonic Crystal
Oscillator

Gaget

timing relay

CONTROLS STATION BREAK INTERVALS

A SUBHARMONIC crystal oscillator
circuit recently constructed at the
National Bureau of Standards requires a single triode tube in a
blocking oscillator circuit, coupled
to a quartz crystal. Each output
pulse of the oscillator shock excites
the crystal and the voltage generated by the crystal as it continues
to vibrate or ring synchronizes the
oscillator at a submultiple of the
crystal frequency.
With some crystals the circuit

For the past five years, Mutual Don Lee Broadcasting
Center in Hollywood, California, has used Cramer

timers to control automatically the time interval allowed
for station breaks. When the system cue is given, the
precise Cromer timer takes over, allowing associated
stations exactly 15 seconds for call letters and station
break announcement before returning to the following
network program. This leaves the operator free to
give attention to other operating details, particularly
important during heavy load hours when several different programs must be dispatched.

application of Cramer time control is but one
of thousands where accuracy and reliability of the
timing function reduces the need for supervision. If
you have o timing problem, Cramer car undoubtedly
help you. Simply write us . . . our engineers will be
glad to make recommendations.
This

SPECIALISTS IN
GirzGG

d7d.e R. W. CRAME R

TIMIN(7

BOX
206

TIME
C

CONTROL
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Tow,

3, CENFERBROOK, CONNECTICUT
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Single -triode blocking oscillator generates crystal -controlled signals up to 200
kc. Voltage regulator tube is mounted
on the same chassis

has been operated successfully at
division ratios as high as 10,000 to
1, producing harmonic -rich output
at 100 cycles controlled by a 1,000
kc crystal. The present circuit is
the discovery of M. C. Thompson,

Jr.
In the crystal -controlled blocking
oscillator used, the necessary
synchronizing signal is obtained
simply by coupling a quartz crystal
to an ordinary blocking oscillator,
by means of a third transformer
winding. Alternatively, the crystal
can be connected across either the
January,

1955-
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Federal transformer-rectifiers provide power for the
MIGHTIEST little bomber in the world!
THE DOUGLAS A4D SKYHAWK is America's new-

answer to aggression ... a bantam bomber
with an atomic punch.
A product of revolutionary techniques in engineering, tooling and production, the Skyhawk is the
smallest and lightest jet combat plane ever built...
less than half the size of many current operational
jet fighters. Spanning only 27 feet, the midget -sized
Skyhawk is capable of crossing the country nonstop!
Dependable AC conversion, so indispensable to
the DC requirements of the world's mightiest plane
for its size, is supplied by two Federal selenium rectifier power supplies .. the FTR-3146-BS2, a 55 -

est flying

.

ampere transformer -rectifier unit

further proof of the ruggedness and efficiency of
selenium rectifiers for aircraft applications ...the
reliability of Federal performance ... the flexibility
of Federal design and manufacturing experience.
Whatever your DC requirements, Federal is
ready to serve you. Write to Dept. E-813.

... the FTR-

3499-AS, a 12 -ampere DC conversion unit.
These vital power supplies in the Skyhawk are

FTR-3146-B52

FTR-3499-AS

55 -ampere
Transformer -Rectifier

12 -ampere
DC Conversion Unit

Federal
Telephone

and 1adlo Cbmpanq

A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

COMPONENTS DIVISION 100 KINGSLAND ROAD CLIFTON, N. J.
In Canada: Federal Electric Manuractaring Company, Ltd., Montreal, P. Q.
Export Distributors: International Stanc.ard Electric Corp., 67 Broad St., N. Y.

ELECTRON ICS
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(continued)

POTTER
Capacitors

OUT

UT

1-Circuit of the crystal -controlled
subharmonic generator
FIG.

marks

the Thirtieth Year that The
Potter Company has devoted its efforts to the design and construction

of special capacitors to meet specific
customer application ... so
If your product reputation hinges on dependable
performance of quality components
SPECIFY POTTER CAPACITORS
If you need flexible production facilities for
capacitors engineered to fit your needs
SPECIFY POTTER CAPACITORS
Write today for Free Catalog of the complete Potter
Line of Capacitors and Radio Noise
Filters. Address Department A.

-

-

THE

iD

otter

SPECIALISTS IN
FIXED PAPER

COMPANY

CAPACITORS
SINCE 1925

1950 SHERIDAN ROAD
NORTH CHICAGO, ILL.
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grid or plate winding of the transformer, or connected directly between grid and plate. Coupling by
means of a third transformer
winding is preferable, since it
avoids d -c voltage on the crystal
and permits grounding the rotor of
a trimmer capacitor placed across
the crystal.
Division ratios of several hundred are readily obtained and can
be maintained with high stability
if supply voltages are held reasonably constant. Crystal -controlled
signals can thus easily be generated
at frequencies much lower than
those of generally available crystals.
The wide range of possible division
ratios means that a desired fundamental frequency can be obtained
from any of a large number of
crystal frequencies.
Conversely, a single crystal can
be used to give crystal -controlled
output at any of a large number of
fundamental frequencies. The upper limit of blocking -oscillator fundamental frequency is determined
by the characteristics of the pulse
transformer. This limit appears to
be above 200 kilocycles with a typical transformer.

Rural Microwave
service over 50 mile links may become economically
feasible using packaged microwave
equipment in which the antenna
and electronic gear is in one unit.
RURAL TELEPHONE

Antenna beamwidth is about 5
degrees and carrier is in the 6 kmc
band, with bandwidth of approximately 1 mc. The carrier is frequency modulated in one channel
and by a 65-kc subcarrier in
another. Transmitter uses a klystron with power output of one
January, 1955

-
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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

54

C.27/r.e

CRUCIBLE STEEL COMPANY
ELECTRON ICS

-
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OF

AMERICA, GENERAL
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ALNICO PERMANENT MAGNETS
SALES OFFICES, OLIVER
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New packaged microwave telephone
link mounted on platform for 50-mile
circuit

how
small
can a
wave
guide
get?

Well, alongside some of the
stuff we're working with
now, the radar plumbing we
used during World War II
gets to look like air-conditioning
duct. What's more, some of
our boys here seem to regard
anything below S -band as
practically pure D.C.
Naturally, we're up to our hips
as usual in work on military
equipment. However, we do
occasionally have some
extra creative capacity available,
so if you have a problem
involving something special in
wave guide components
( real small ones, too) and like
that, maybe we can help.
Drop us a line.

L. H. TERPENING

COMPANY

RESEARCH
PRODUCTION
Microwave Transmission Lines and Associated Compor.3:r.ts
16 West 61st St.
New York 23, N. Y.
Circle 6-4760

DESIGN
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hundred milliwatts.
Telephone signaling function
such as dialing, ringing, supervision and busy tone are possible
conventional equipment.
using
Grounded harmonic ringers permit
fully selective ringing for 10 parties on a channel.
Intelligence bandwidth ranges
from 250 to 3,500 cycles for a system with two -wire terminations
having a characteristic impedance
of 600 ohms. Overall circuit loss
does not exceed 6 db.
Designed for use on a pole or
from the ground with a passive
reflector, the microwave telephone
link equipment is manufactured by
Raytheon Manufacturing Co.

PERTINENT PATENTS
By NORMAN L. CHALFIN
Hughes Aircraft Co.
Culver City, Calif.

arises as
to where detailed information on
new patents is available. For those
interested, a copy of any patent reviewed in these columns may be obtained for twenty-five cents from
the Commissioner of Patents, U. S.
Patent Office, Washington 25, D. C.
The Patent Office, under Congressional authority, publishes weekly a
listing of all patents and all trade
marks issued that week, together
with other information relating to
patent and trade mark matters, in
the Official Gazette of the U. S. Patent Office. Single numbers of the
Gazette are 75 cents each. Annual
subscriptions are $30.00. The Gazette is issued on Tuesday of each
week.
The patent listing includes a reproduction of one of the figures and
THE QUESTION sometimes

January, 1955
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for use with

multi conductor
cables
These new Bendix*-Scinflex waterproof plugs are a
modification of our standard AN type "E" (environment resistant) connector. They are designed to
meet all "E" performance requirements when used
with multi -conductor cables. Each plug includes a
modified AN3057B cable clamp which provides inward radial compression on multi -conductor cables.
This unique feature completely eliminates cable
strain-a common source of circuit trouble.
In addition, there are gaskets at all mating surfaces
and an accessory sleeve is available to accommodate
an extreme range of cable sizes. A folder describing

this new waterproof plug-and the various sizes in
which it is manufactured-may be obtained by
writing our Sales Department.
TRADE MARK

THESE BUILT-IN FEATURES

ASSURE TOP PROTECTION

AGAINST CIRCUIT FAILURE:
Shock and Vibration Resistant

Die Cast Aluminum Shell
Cadmium Plate-Olive Drab Finish
Moisture -Proof
Pressurized
High Arc Resistance, High Dielectric
Strength
Silver -Plated Contacts
Resilient Inserts

SCINTILLA DIVISION
SIDNEY, NEW YORK
Export Sales: Bendix International Division
205 East 42nd St., New York 17, N. Y.

ELECTRONICS

-

Factory Branch Offices: 1i7 E. Providencia Avenue, Burbank, California
Brouwer Building, 176 W. Wisconsin
Avenue, Milwaukee, Wisconsin
Stephenson Building, 6560 Cass Avenue, Detroit 2, Michigan
512 West
Avenue, Jenkintown, Pennsylvania
8401 Cedar Springs Rd., Dallas 19, Texas
American Building, 4 South
Main Street, Dayton 2, Ohio

January, 1955
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one of the claims of each patent.
All patent issue dates are on a Tuesday. This is one reason why, to the
surprise of many, a patent may
issue on Christmas Day, which is a
legal holiday in the operation of

Government offices.
Another source of electronics patent information is the RETMA
Radio -Electronics Patent Service
issued weekly by RETMA, Suite
800 Wyatt Bldg, 777 -14th St. N.W.,
Washington 5, D. C. This service in
an offset publication reproduces all
patent listings from the Gazette in
the fields such as radio, receiving,
transmitting and filter circuit;
radio receiving, transmitting and
photoelectric tubes; television and
facsimile; talking picture systems,
electric pickups, parts and components; electronics; measurements;
and trademarks.
Electrocardiograph

JENNINGS VACUUM CAPACITORS ARE BEING
USED IN THESE VHF AND UHF APPLICATIONS

I/ Tank and antenna tuning capacitors
1/ Feed -through

in TV transmitters

An electrocardiograph with a
number of novel safety and control
features is the subject of patent
2,673,559 issued to H. N. Fawcett of
Briarcliff Manor, N. Y. The patent
is assigned to Cambridge Instrument Company of New York.
The circuit diagram of the elec-.
trocardiograph is shown in Fig. 1.
To overcome some usual problems,
this instrument is provided with a
pen -writing type of recorder, a
stylus overload protection circuit
and a patient -protecting fuse arrangement that is not subject to
blowout due to momentary tran -

capacitors for harmonic attenuation on power

supplies

t/

Pulse shaping capacitors in the output
RF

circuit of magnetrons

bypass capacitors

The years of patient reseorch and development work at Jennings has made

possible practical, stable, and efficient miniaturized vacuum capacitors for
the VHF and UHF fields. Their vacuum dielectric and all -copper construction
result in high power ratings, small physical size, and extremely wide capacity ranges. They are thoroughly outgassed so that they are not damaged
by moderate overloads that cause internal _arcing.
Therefore, where high power requirements at high frequencies have created
difficult problems for other types of capacitors, consider utilizing the inherent advantages of these new fixed and variable capacitors with a vacuum

dielectric!

01/1119:1
RADIO

VKIIUMILIVRO. (0.011113

Send for our catalogue summary, or let us send
you specific recommendations with respect to
your capacitor problems.

JENNINGS RADIO MANUFACIIURING CORPORATION
P. O. BOX
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1278

970 McLAUGHLIN

AVE.

SAN JOSE 8, CALIFORNIA
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FIG.

1-Circuit

of the improved elec

trocardiograph
January, 1955
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Electronic Assemblies

/ / // ///
/

y
,

/

Long experience in this highly specialized field enables
Makepeace to supply efficiently and promptly electronic assemblies which meet the most unusual and exacting specifications.
Even

Tighter Tolerances Than MIL -T -85-B Are Readily Met

When Makepeace supplies such components as rotary joints,
antenna feeds, crystal mixers or highly specialized assemblies,
manufacturers can be confident that each one will not only exactly meet but often surpass the most rigid specifications. Our
engineering staff is always available for consultation on the
design and manufacture of prototypes and for
projection of production runs
and our un usually complete testing facilities are at your
f
disposal. We invite your inquiries.

r

\\.,..

\\\\\\\\

...

Makepeace Can Meet Your Requirements In

Collector Rings and Brushes

\\\\\\\\\\\\`
/////// ///

6f;

Do you need slip rings in sizes from .050" O. D.
up to 48" O. D. in solid or laminated precious
metals? Makepeace can supply you and meet
any specification for low electrical noise, low
torque, in sensitive rotating members to high
current power application. Completely selfcontained assemblies are available to the designer or manufacturer of Radar or other rotating electro mechanical systems. Again, our
unique facilities for designing, engineering and
testing for noise level, corrosion resistance, cross
talk and impedance matching for special circuits
are at your disposal.

D. E. MAKEPEACE COMPANY
Division of Union Plate and Wire Co.

ATTLEBORO. MASS.
Sales Offices: New York

Chicago
Los Angeles
Columbus
Precision Rectangular Waveguide Tubing
Microwave Components
Microwave Transmission
Assemblies
Electrical Contact Material
Formed Electrical Contacts
Crossbar Welded Contacts
Slip Ring and Slip Ring Assemblies
Brush Assemblies
Precious Metals Clad To Base Metals
Sheet
Tubing
Wire and Assemblies
Sendzmir Precision Rolling

-
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for

Ji1611JFth2
production
testing and

sorting...the

AUTO -BRIDGE

-"

Carbon resistors.

Rod ceramic capacitors

Disc ceramic

capacitors

Mica capacitors

Wire wound resistors

Paper capacitors

Deposited film type resistors

automatic device for high-speed testing and
sorting of components. Used by leading manufacturers
of components for final testing as well as
stage -by -stage inspection. Also used extensively
for incoming inspection by component users. Tests
for go-no go or grouping into as many as 8 percentage
tolerances by merely flicking a switch. Tests
resistors, capacitors, inductors or impedance elements.
Accuracy is ±0.3% in the range from 10 ohms
An

Jigging designs available to accommodate practically any electronic
component to be tested rind sorted by
the Auto -Bridge. Application shown is
sorting disc ceramic capacitors.

5 megohms in

impedance. Equipment may be used
at resistances above 5 megohms. Speed of operatic
is entirely dependent upon components to be tested
and type of jigging ordered.

Write for omplete information on the Auto -Bridge today.

Industrial Instrumentsi
89 COMMERCE ROAD, CEDAR GROVE, N.
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sients at the instant of turning on
the instrument.
It was the inventor's expressed
intention to provide an electrocardiograph with sufficient sensitivity
and power to drive an ink-stylus
type recorder that was compact,
safe and portable. No claims are
made by the inventor as to the extreme accuracy of his instrument
as compared with string galvanometer ekg equipment, but it has
the advantage over such equipment
that there is no delay in reading the
record. The other apparatus requires that the record be photographically processed before it may
be read.
The stylus overload circuit includes a thyratron in each half of
the bridge driver circuit, which is
triggered at some predetermined
level of signal of either polarity to
lower the screen voltage of the
bridge -circuit tubes, substantially
cutting them off for the duration of
the overload.
The circuit is more or less
straightforward in its other aspects.
To protect the patient a fuse is
usually inserted in the ground lead
to the patient's leg. It was found
that at certain portions of the
power input cycle, if that were the
instant of turn on, these fuses,
which must be of low current capacity, would blow. The capacitor
across the fuse eliminated this
problem.
Other features noted in the circuit diagram are the d -c filament
supply with a ballast constant-current control and an arrangement of
switches in the input to the second
stage of the balanced preamplifier
and in the bridge input circuit that
are provided to cut the system off
when electrodes are being changed,
so as not to damage the stylus.
A stylus -centering control operates by applying some of the negative d -c voltage from the filament
supply in a cross -coupled arrangement between the grids of the
bridge circuit while centering also
the plate supply voltages to the
push-pull tubes in the second stage
of the preamplifier.
Hairspring Adjuster
The watchmaking industry employs several electronic devices in
January, 1955
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TOP SECRET

You see here the next great area in the rocketing
progress of flight... a study in deep blue of three fourths of our world.
To those behind the scenes, the picture says this:
Today at Martin, one of the most important airplanes in the world is abont to be officially unveiled.
It is the United States Navy's great new XP6Mship No. and prototype of an entirely new concept
in air power, which may well launch a new era in
American security and supremacy in the air.
1

For the rivers, lakes, and seas of the world offer
countless free and indestructible bases for the swift
deployment of troops, armament and materiel...
"hases unlimited," within sight from the air of
virtually every spot on this earth!
The Martin XP6M is a water -based aircraft,
powered for unbelievable speed, and a basic design
adaptable to a variety of top -priority functions.
Its name, appropriately, is The SeaMaster. Its
dominion: three -fourths of our world.
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the manufacture of time pieces.
Newly issued patent 2,673,461
awarded T. B. Gibbs and P. B.
Wickham of Jonesville, Wisconsin,
assignors to the Gibbs Manufacturing and Research Corporation of
that city, describes an electronic
"Hairspring Vibrating Apparatus"
for adjusting hairsprings. The cir-

Foremgst manufacturer of precision connectors

PCW22 RECEPTACLE

ILLUSTRATING
SOLDER LESS
WIRE WRAP

PRINTED CIRCUIT CONNECTORS
for solderless WIRE WRAP
Printed circuit receptacle, developed primarily for computer
applications, uses the New BELL TELEPHONE "Wire Wrap" solderless
wrapped connections. Twenty-two gold plated phosphor
bronze contacts accommodate three #24 gauge wires per
contact, and .093" thick board. This unit is available
in Mineral filled Melamine, Plaskon reinforced (glass)
Alkyd 440A, or Orlon filled Diallyl Phthalate.

FIG. 2-Device measures
length of hairspring

Dedi
ELECTRONIC SALES DIVISION
DeJUR-Amsco Corporation
45.01 Northern Blvd.
Long Island City 1, N. Y.
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off

correct

cuit of this invention is shown in
Fig. 2.
A hairspring to be accurate in a
watch must have a certain tension
and length as associated with its
balance wheel. In the manufacture
of hairsprings they are adjusted as
to length with the instrument of
this invention.
The normal balance wheel beat of
most watches is 5 a second. This
provides a frequency of 2i cycles
per second. In a special air -actuated
January,

1955-
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... uses TI transistors!
Using four high gain Texas Instruments
transistors, the world's first transistorized consumer product
a high performance pocket size radio
is now
available on the retail market! Priced
under $50, the world's smallest com-

ity, the multi -million dollar consumer
market is ready and waiting for still
more transistorized products. Don't delay your own product development for
lack of suitable low cost, high performance transistors. In designing transistorized products, depend on transistors
from Texas Instruments, a leading supplier of transistors for a variety of commercial and military applications. Producing the industry's widest range of

--

mercial radio receiver (manufactured by
Regency of Indianapolis) achieves better performance than many much larger
conventional sets. To produce the specially designed transistors used in this superb
little instrument, TI has developed ad-

vanced manufacturing techniques that
assure uniformly high product quality as
well as mass production quantities.
With the transistor radio already a real-

* With four Texas Instruments
grown junction n -p-n germanium
low cost, high gain transistors, the
Regency radio achieves power
gains of 32 decibels in each intermediate -frequency stage and 37
decibels in the audio stage. One
transistor is used as a combina-

tion mixer -oscillator, two as intermediate -frequency amplifiers, and
one as an audio amplifier. Output
transformer also TI manufactured.
ELECTRONICS

-

January, 1955

-

semiconductor devices
silicon or
germanium; diodes or transistors

-

Texas Instruments is your most experienced source of supply for dependable
semiconductor products.

TEXAS INSTRUMENTS
INCORPORATED
6000 LEMMON AVENUE
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WRITE TODAY

for this "just -off -the -press" catalog which

includes Whitney Blake high quality microphone cables,

new types of speech input and sound system cables with
semi -rigid polyvinyl chloride insulation, sic.;nal wires, and

multipair intercommunications cables.

driving apparatus the motion of the
spring results in a compression
pulse on a crystal microphone. The
pulse is amplified to give square
waves, which in turn excite a series
of relays to charge a capacitor.
The capacitor discharge is employed to operate a solenoid to drive
an air pump that gives a puff of air
to push the balance wheel through
its next cycle. Additionally the
square -wave output of the amplifier
charges a series of capacitors CB
and CB to provide a d -c signal to the
grid of half a differential amplifier.
This signal is ripple free by virtue
of a vacuum -tube regulator.
To the other grid of the differential amplifier a standard voltage is
applied that is derived from the
regulated plate supply.
When the current in each of the
two halves of the differential amplifier is the same the hairspring then
is producing the correct number of
beats.
Protective rectifier limiting circuits are provided in the differential amplifier circuit to prevent
overdriving the galvanometers.
In actual use, the operator obtains a record of the operation of
the hairspring corresponding to its
balance represented by the zero -current indication when the hairspring
beats create a voltage charge in the
circuit equal to the standard voltage
for that number of beats.
Hairsprings inserted in the machine are initially too large. When
the condition of balance is reached
the recording galvanometer has a
mechanical link to the hairspring
clamp to mark the point at which
the spring is to be cut for correct
operation. This may be done in two
steps or more.
Electron Supply

This

catalog wil be sent without charge

write for it today.

1955

Well Built Wires
E<CB>®

Since

1

899

WHITNEY BLAKE COMPANY

New Haven 14, Connecticut
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An electron source of intense
radiations and minimum power requirements is the subject matter of
patent 2,640,949 awarded L. J. Cook
of Berkeley, California and assigned by the inventor to the United
States of America as represented
by the U. S. Atomic Energy Com-

mission.
Most electron sources providing
high -intensity beams require relatively large power expenditure to
develop the beam. This results in
rather large equipment require January, 1955

-
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LOCKHEED SUPER CCNSTELLATION

How to SILENCE

tour throbbing hearts.
In each engine nacelle of the World's Longest Range

the Lockheed Super Constellation
four throbbing hearts.

Airliner

-

are electrical fuel pumps

... the

airliner's

Constant pumping action of these units sets up pulsing interference in the
Constellation's radio equipment ... upon which the well being of 99 passengers depends.
The electrical interference from these four pumps must be filtered out for good ...
a unique R.F. noise suppression filter is required, one tough enough to withstand
ex-ensive temperature changes, constant high engine neat, the freezing cold of high
altitudes, rapid changes in atmospheric pressure, successive acceleration and
deceleration plus the twisting, ripping vibration set up by each engine's torque.
Lockheed handed this "toughie" to Astron, recognized leader in the development and
manufacturing of high quality R.F. interference filters. Astron's engineers had
developed a subminiature filter with solid dependability that significantly cut
maintenance and replacement cost. So successful and versatile is this Astron filter
that the USAF now uses a similar hermetically sealed unit in one of its "drone"
target planes, who's exact flight performance is governed by the clarity of the
radio control signals received.

ASTRON AF-263
Subminiature Filter
Under every
environmental extreme
-dependable operation.

Efficient and economical solutions to complex interference problems like these have
become commonplace over the years at Astron ... whether you require a conventional
unit or a unique type-rely on Astron to recommend or develop the proper design to fill
your most exacting specifications. Astron "know how" gives you true filter
miniaturization with an absolute minimum of size, weight and volume achieved
through a highly successful combination of miniaturized elements with most modern
design concepts, and construction techniques.

Find out today
how Astron can reduce
your filter costs .. .
write for
your personal copy
of the new

Astron
filter catalog NOW!

COR
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to see us at Booth

In Cannda. Charles W. Pointon,

368-March

J.

Alcina Ave., Toronto 10, Ontario

IRE Show
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ELECTRONS AT WORK

proving-

ments that are costly.
The present invention overcomes
these requirements. Figure 3A is an
overall view of the electron source
of this invention, with a cutaway
end view at (B) and longitudinal
section through the source at (C).

It pays to specify

AMPERITE
DELAY RELAYS

CLOSED CATHODE ENVELOPE

'¡

VAPOR OUTLET PORTS

BALLAST REGULATORS

SOURCE

FACE

(A)
HEATER

ACTIVATING
ENVELOPE

CATHODE

MATERIAL

,

SOURCE FACE

?

°. they're finest

... cost less!

VAPOR

(R)

IC)

OUTLET
PORT
POSITIVE

NEGATIVE

SHIELD -

ACCELLERATING

ELECTRODE

,-ELECTRON

PATH

ELECTRON

Thermostatic

DELAY RELAYS

MOST COMPACT,
Provide delays ranging from

EMITTING FACE

'ELECTRON

HERMETICALLY SEALED
2

to 15

0

Actuated by a heater, they operate on A.C.,
D.C., or Pulsating Current.
Hermetically sealed. Not affected by altitude,
moisture, or other climate changes.
en or nornormally open
Circuits: SPST only
mally closed.
Amperite Thermostatic Delay Relays are compensated for ambient temperature changes from
-55° to +70°C. Heaters consume approximately
2 W. and may be operated continuously. The
units are most compact, rugged, explosion -proof,

seconds.

STANDARD

-

Vii,

MINIATURE

BALLAST REGULATORS
Amperite Regulators are designed to keep the
current in a circuit automatically regulated at a
value (for example, 0.5 amp).
gi.,
For currents of 60 ma. to 5 amps.

definite=°Ì

Mn.

Operates on R.C., D.C., Pulsating
Hermetically sealed, light, compact,
and most inexpensive.

AMP

E

Amperite Regulators are the
simplest, most effective method for obtaining
automatic regulation of current or voltage. Hermetically sealed, they are not affected by changes
in altitude, ambient temperature (-55° to
+90°C), or humidity. Rugged; no moving parts;
changed as easily as a radio tube.

Write for 4 -page
Technical Bulletin No. AB -51

MPERITE CO. Inc., 561
In
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MA

T6;I.

T9

20

lo
VOLTAGE OF 24V
BATTERY V CHARGER
VARIES APPROX

WITH AMPEYITE
VOLTAGE VARIES
ONLY

50%

2%

Broadway, New York 12, N. Y.

Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 2B
Want more information?
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HEATER

VOLTAGE SUPPLY

CURRENT SUPPLY

Figure 3D is an illustration of an

-

)

ID)

ACCELERATING

3-Overall view of source (A) end
view (B) longitudinal section (C) and
use in a synchrotron (D)

inexpensive!
TYPES: Standard Radio Octal, and 9-Pin Miniature.
PROBLEM? Send for Bulletin No. TR -81
a new line of Amperite Differential Relays
Also
may be used for automatic overload, over -voltage, undervoltage or under -current protection.

Current.

PATH

FIG.

-

long-lived, and

ELECTRON

SOURCE
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embodiment of the source in a synchrotron injector mechanism.
The electron source is encased in
a cathode envelope that is the actual
electron emitter and emission is accomplished by the heating of an
activating material, which may be
barium aluminate. The face material of the cathode envelope may
be zirconium. Upon heating, the
activating material vaporizes and
the vapors are emitted through vapor ports in the face to combine
with the face material to form a
monoatomic layer of activating material. The electrons are emitted
from the face surface.
Other face materials are molybdenum and titanium. The operating
temperatures for the various face
materials with barium aluminate
are molybdenum 1,350 C, zirconium
1,200 C and titanium, 1,050 C.
The novel electron source having
but one emissive surface shows less
heat loss and less wasted electrons
since there is but one place from
which the electrons come. Other
cathode structures may provide a
general cloud of electrons most of
which are lost. Thus efficiency and
compactness (the size is about ,l
inch) are particular features of the
invention.
January,

1955

-
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Silicon
NEW!

HIJGHES NOW OFFERS

Junction
Diodes

Hughes continues to set
industry standards for quality
and reliability of semiconductor
devices. These NEW
Hughes Silicon Junction
Diodes now provide you with
devices which will operate
at high temperatures. They
combine high forward
conductance with extremely
high back resistance. In
several diode types, this
resistance is in the order of
io,000 megohms! This means
that, in many applications,
there is essentially an open
circuit in the back direction.
The phenomenal back resistance
of these diodes has opened
up many possibilities for
entirely new circuit applications,
in addition to meeting
requirements for higher
temperature operation, which
germanium cannot satisfy.
Before completing design work
on your next equipment,
be sure to investigate
the outstanding new Hughes
Silicon Junction Diodes.
ELECTRONICS-January, 1955

Hughes Subminiature Silicon Junction
Diodes are fusion -sealed in a one-piece
glass body, impervious to moisture
and external contamination. Flexible
dumet leads are tinned for easy
soldering or spot-welding. The diode
envelope is coated with black silicone
enamel to shield the crystal from
light. Ambient operating temperature
range,from -8o° C to +200° C.
Actual size, diode glass body: 0.265
by 0.103 inches, (approx.) maximum.

HIGH FORWARD CURRENT

EXTREMELY HIGH BACK RESISTANCE

VERY SHARP BACK VOLTAGE BREAKDOWN

HIGH TEMPERATURE OPERATION

HUGHES SILICON JUNCTION DIODES ELECTRICAL CHARACTERISTICS
Type

HD 6001

Saturation
Voltage (Es)

25V

Forward Current
at +1V (It)
15mÁ

at 25°
5µA

[(t}

- 25V
- 60V

HD 6002

70V

5mÁ

5µA

(a}

HD 6003

200v

1mÁ

5µA

(g -175V

HD 6005

30V

40mA

0253A

(aé

HD 6006

70V

20mA

0250A

(aì

HD 6007

150V

HD 6008
HD 6009

11

The
ORIGINAL
Glass-Body,
Fusion -Sealed
Germanium
Diodes.

at 150° C

C

-

.030mÁ
.030mÁ

Cßù

-

25V
50V

.030mA 181-175V

25V

514A

60V

5µA

(a -

7mA

.025mA (oi -125V

SPA

(al

-125V

200V

3mA

025µA (ai -175V

SPA

(a:

-175V

150V

3mA

(o}

-125V

Hughes
I

.5µA

T
J

'

Aircraft Company, Culver City, Calif.

Want more information? Use post card on last page.
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(d}

-125V

.030mA

(ai

25V
60V

SEMICONDUCTOR SALES DEPARTMENT

SU

New York

Chicago

J
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Production Techniques

Edited by JOHN MARKUS

Handball in Clamp Holds Subassemblies at Any Desired Angles
subassemblies for
COMPLICATED
military electronic equipment are
supported at optimum working
angles by holding fixtures made
from ordinary handballs, in the
Paramus, N. J. plant of Avion Instrument Corp. The ball is sup-

ported by a U-shaped piece of metal
bolted to the work turntable. A bolt
and wing nut through the sides of
the support permit adjustment of
tension for free movement or rigid
locking as required in various
stages of assembly,.

In one manufacturing setup,
twenty of these holding fixtures
are mounted on a large plywood
turntable, so that the operator can
put the same part in each of 20
units in turn, then repeat for the
next part.

Spring Clips on Harness Board Serve as Wire -Cutting Guides
Tinnermann spring clips
are used for holding the ends of
wires temporarily in position on
harness boards during assembly of
wiring harnesses for the Matador
guided missile in the Baltimore
plant of The GIenn L. Martin Co.
First step in producing a new
board is drawing up a cable assembly diagram. This shows the
routing of wires, the location of
each guide peg, the location of each
terminating spring clip and identiONE-PIECE

Using wire -holding clips as guides for
cutting wires to exactly correct lengths
after assembly and tying of cable on

harness board
222

fying nomenclature. A print is
pulled from this tracing and
cemented onto a sheet of quarter inch pressed wood that is to serve
as the harness board. Holes are then
drilled through the print and board
at each peg and clip location. The
metal pegs are then easily tapped
in. The clips are pushed in with
the fingers, then anchored at the
desired angular positions by threading a length of solid copper wire
through the loops projecting
through the bottom of the board.
Wires for the board are all cut
slightly longer than the required
length. Terminal clips are posi January, 1955
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"44"

and PLASTIC
Kester Flux Core Solders be .
at the very to
of the solder hit parade when it comes to quality,
speed, uniformity and economy. An unbroken record of dependability is what makes Kester a surefire "cure" for lagging production. Better switch
now to Kester ... a real production record maker!
RESIN, "RESIN -FI

WEITE TODAY for Kester's NEW 78 Page Informative Textbook, "SOLDER...
Its Fundamentals and Usage."

KESTER SOI. FR
C O NI PA N Y 4204

ELECTRON ICS
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tioned such that the wires will be
exactly the correct lengths if cut
off flush against the outer sides of
the clips. This takes care of normal
variations in the positions of wires
as they are laid one over the other
between the guide pegs. Wires are
stripped individually with a hand -

Test Pattern Checks Printed -Circuit Panels
centric bull's-eyes in a 5 x 7 -inch
area, this being a convenient standard photographic negative size.
Figures 17 through 20 are enclosed
within a dotted line with the instruction to mask this dotted area
on one side, and thus these four
figures appear on only one side of
the board. All other figures appear
on both sides of the board.
Figures 1 through 8 are -inchwide etched wiring, used to test
adhesion of circuitry to board.
Figures 9 through 16 are i -inch wide etched wiring, used to check
capacitance between wiring across
the surface of the board, capacitance between wiring through the
board, insulation resistance be -

DIFFERENT CHEMICAL processes and

different materials can have a
marked effect on the quality of
printed circuits. A measure of this
effect is necessary to control
processes. Environmental effects,
particularly moisture, must also be
determined so that their influence
on sensitive electronic circuits can
be judged and protective measures
taken where necessary.
In order to evaluate printed circuits, a standard printed circuit
test pattern was developed by the
Materials and Standards Laboratory, Electronics Division, Westinghouse Electric Corporation, Baltimore. The pattern contains 22 numbered figures plus four sets of con-

-1

MASK DOTTED AREA ON ONE SIDE
1

Single -piece spring clips hold wires

o

r

o

I

1

;

18

.1111115.3.

I

19

miallimmile

I1

20

2

Westinghouse

4

3

PRINTED CIRCUIT
TEST PATTERN
Rear of harness board, showing use of
heavy soft copper wire to hold spring
clips at various angular positions

operated stripper after the harness
is removed from the board.
Wherever possible, longer lengths
are used instead of two or more
short lengths, with clips again serving as accurate guides for cutting
apart the long wires after the
harness has been tied.
A fixture or bracket for holding
the cable connector plug is usually
mounted on the terminal board and
wires are run to it also. This insures having exactly the correct
lengths of wires going to the plug,
with no bulging or strain in the
cable when hooked up.

NO

o

21
16

(METAL)

11111111IIIIIII11

0

II

9 10

PC

59325

4

8

12

12

8

4

0

11111111IIItI111t

12

16

22

(SPACE)

13

14

15

16

C

Pattern used as production check on etched wiring processes. When border is 5
inches wide and 7 inches high as on actual pattern, scales read metal cfnd
space definition directly in thousandths of an inch
January, 1955
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SPECIFICATIONS
Tubes Cooled

4X150A, 4X150G
5588 and 6161
Up

Altitude
to 50,000'

Fan Model
Joy Axivane

AV-3.5-2.75-12OD
Size

diameter

31/2"

Weight
5 lbs.

Duty

60

CFM @

5" WG

Motor

27V

only a

DC

-4.7 Amps.

JOYAXIVAANE®FM

can handle this Electronic Tube
cooling job at altitudes up to 50,000 feet
Cooling the above -specified tubes in airborne applications is a critical problem because of the extremely
light air. The difficulty is particularly severe at elevations of 40,000 or 50,000 feet.
An extensive series of tests were recently initiated
in an attempt to determine an effective cooling process. The tubes and sockets were mounted in pairs in
a special cabinet designed to equalize the air distribution for each tube. The problem was to discover a
method of heat dissipation that would hold the temperature of the glass -to -metal seals below the design
operating level.
Of all the blowers tested, only this Joy AXIVANE
fan was able to meet the rigid speciftcatons. The
tubes were cooled with 25JC air at an elevation of
50,000 feet, easily surpassing all requirements.

This is just one of an extensive line of AXIVANE
fans specially designed for economical efficiency in
cooling electronic equipment. All are built of aluminum and magnesium for light weight, sturdily con-

structed for maximum resistance to shock and
vibration, and feature the space -saving compactness
inherent in vaneaxial design.
Each fan can be modified to fit individual requirements for cooling all types of electronic equipment
under any conditions. Let us help solve your problem.

Joy Manufacturing Company, Oliver Building, Pittsburgh 22, Pa. In Canada: Joy Manufacturing Company

(Canada) Limited, Galt, Ontario.

WORLD'S IARGEST MANUFACTURER OF

VA VE-AXIAL TYPE FANS

ELECTRONICS- Jaauary, 1955
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tween wiring across the surface of

BARORESISTOR
PRESSURE TRANSMITTER
The Trans-Sonics® Baroresistor is a
rugged pressure actuated potentiometer
designed and field tested for use ii
operational aircraft. This pressure transmitter provides a simple and reliable
means of varying fire control equipmert
and autopilot performance as a function
of pressure (altitude).

TRANS-SONICS TYPE 11-5
BARORESISTOR

CONDENSED DATA
Maximum voltage: 75 volts
Resolution: 1/3/0
Accuracy: 2% of full scale
Shock: No discontinuity under 30g shock

Type 71-5 Baroresistor
Range: 0-14.7 psi, absolute
Resistance: 7500 ohms

MEMO TO PURCHASING OFFICIALS

You will get the deliveries promised you of Trans-Sonics Baroresistors.
Shown in the photo is an automatic calibrator which enables Trans-Sonics,
Ino. to calibrate this precision instrument in production quantities and
on schedule.

-

TYPICAL APPLICATIONS

--

Vary servo loop gain as a function of altitude.
Servos
Pressure transducer.
Telemetering
Fire Control Air density measurements.
Computers Voltage divider, P total/P static. Recording Pressure transducer.

--

MEMO TO ENGINEERS You can specify Trans-Sonics

Baroresistor with confidence because:

1. The instrument is immune to dust, fungi, moisture, oil vapors,
ice, etc. The potentiometer and moving parts are hermetically sealed
in the reference vacuum with the measured pressure admitted into the
bellows only.
2. Every instrument is subjected to a detailed performance inspection.
Shawn in the photo is a special calibrator which automatically records the
increasing and decreasing resistance ratio versus pressure plot of the
instrument's performance. In addition, this calibration provides an inspection of each turn of the potentiometer winding.
Write Jor
Bulletin No.71.5
for further details.

226

TRANS-SONICS, INC.
5

Forest Street, Bedford, Mass.

Want more information?

Use post card on

Price
$225.00
Delivery: front stock.
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the board and dielectric strength
between wiring through the board.
Figures 1 through 8 are also used
for these tests.
Figure 17 is a printed inductor
for which inductance, Q and distributed capacitance are checked.
Figures 18 through 20 are ir inch -wide printed wiring with large
terminal areas, used for measuring
conductor resistance, temperature
rise vs conductor current, and rupture current.
Figure 21 is a definition pattern
giving definition directly in thousands of an inch for lines and for
spacing between lines. It provides
an overall check on the manufacturing process from the initial
drawing through the manufacturing process to the finished test
pattern. One part of the definition
pattern consists of a metal line that
is a inch wide at one end and diminishes in width until it approaches zero width at the opposite
end. The other part of the pattern
consists of a metal -enclosed space
that is as inch wide at one end and
diminishes to zero width at the opposite end. Calibration marks are
so placed that space and line definition may be read directly in thousandths of an inch. In the ideal
process, both readings should be
zero. While this cannot be achieved
in actual practice, the process which
produces the lowest readings for
both space and metal has the
greater merit. The space reading is
most critical for under -etching in
the chemical process, while the
metal line is most critical for over etching.
Figure 22 serves as a capacitor
for checking capacitance, diiipation factor, dielectric constant and
loss factor.
The bull's-eyes serve to check
registration (alignment) of circuits
on opposite sides of the board. To
predict the electrical characteristics that exist between components
on opposite sides of the printed
circuit board, it is essential that the
patterns on opposite sides of the
board are aligned. An alignment
tolerance of e'T inch was established
for the printed -circuit test patterns.
The four bull's-eyes on each side
consist of an inner and an outer
circle. The outer circle has an inJanuary, 1955
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The many extra values you receive with Guardian Relays more
than justify the fair price you pay, clearly demonstrated by the
following considerations:

Literature available on

conformity to specifications, the very finest materials
and top quality, uniform construction are incorporated
in every Guardian Relay.
2. Costly productiDn delays, due to rejects, are virtually
eliminated by Guardian Relays.
3. Field breakdowns and expensive replacements, usually
encountered with inferior substitutes, are greatly reduced,
even totally eIiminated by Guardian Relays.
Meeting with a Guardian representative will reveal many more
advantages to be gained using Guardian Relays-including the
great versatility of the Guardian line of "basic type" relays. Let
him show how Guardian's expert engineering service can best be
applied to solve your control problems.
1. True

7044,te,

GUARDIAN

...

FOR GUARDIAN CATALOG 10

GUARDIAN

SERIES S-120

SERIES

220

GUARDIAN

GUARDIAN

SERIES 595-P

SERIES

600

GUARDIAN O ELECTRIC
1625-A W. WALNUT

ELECTRON ICS
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CHICAGO
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NEW!

SERVO

aguetie

iiplifiers
MetEL M

SEFA

Three New
AC Servo
Types

Available..

115 VOLTS

60 or 40) cps.

INPUT NO.

I

INPUT NO. 2

+

MAGNETIC PRE -AMP

STANDARDIZED
SERVO SYSTEMS

AND OTHER
STANDARD TYPES
FOR AUTOMATIC
CONTROL

-

In

addition to new

many standard and
higher power magnetic amplifiers are

available for appli-

cations involving

CUSTOM DESIGNS

- we design

and engineer
complete servo

or automatic
control systems
AFFILIATE OF
THE GENERAL
CERAMICS
CORPORATION
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Potting With Hypo Syringe

MAGNETIC PRE -AMP
HIGH GAIN MAGNETIC AMPLIFIER
Supply: 115 volt 400 cps.
Power output: 5, 10, 15, 20 watts
Sensitivity: .1 volt AC
Response Time: .008 to .1 sec.
All magnetic
Highest performance
For further information request Form S496

AFTER ('OMPLETION of final

TRANSI -MAG*: TRANSISTOR

soldering

of header to housing for electronic
units made in the Avion Instrument
Corp. plant at Paramus, N. J., the
units are lined up on a simple wood
rack and potting compound is forced
into each in turn with a large medical syringe. The needle used is just

-

automatic control.

alignment.
Since the adhesion test is a destructive test, it is performed after
all electrical tests have been com-inch wide strips
pleted. Four
which have not been subjected to
the high -potential test are used for
the adhesion test.
A straight length of No. 22 solid
copper wire is used to pull the test
strip from the pattern board. About
r inch of the wire end is bent at a
right angle and soldered to the
middle of a -inch wide strip, centered evenly on the strip.
The pattern board is then clamped
to the workbench. A spring scale
is attached to the end of the pull
wire about 6 inches from the board.
Tension is applied to the strip
through the spring scale, perpendicular to the plane of the printed
strip. Care is used to prevent any
side thrust on the strip. The reading at the point of rupture is recorded as the adhesion strength of
the printed strip.

1

-h

lines illustrated,

FOR SPECIAL
REQUIREMENTS

SATURABLE TRANSFORMERS
Supply: 115 volt 400 cps.
Power output: 3.5, 6, 10, 18 watts
volt AC
Sensitivity:
Response Time: .03 sec.
Smallest Size
Lowest Cost
For further information request Form S493

side diameter ús inch greater than
a i,; -inch diameter hole. The board
is printed on one side and 11 -inch
diameter holes are drilled through
the inner circle of each bull's eye.
The reverse side of the board is
next printed so that the inner circle
of each bull's eye is centered over
the drilled hole. If the drilled hole
does not cut the outer circle of any
bull's eye on either side of the
board, the registration of the test
pattern is within ne inch of exact

--

HIGH GAIN MAGNETIC AMPLIFIER
Supply: 115 volt 400 or 60 cps.
Power output 2, 5, 10, 15, 20 watts
Sensitivity: .08 volt AC into 10,000 ohms
Response Time: .01 sec.
Fast response at high gain
For further information request Form S499
(400 cps.); Form S497 (60 cps.)
`TRADE NAME

MAGNETIC
AMPLIFIERS INC
Telephone: CYpress 2-6610

632 TINTON AVE., NEW YORK 55, N.
Want more information?

Use post card on

last page.
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Injecting potting compound with medical syringe
January, 1955
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ACCURATE POWER
C

MEASUREMENTS...

)

FROM 500

to 11,000

MC

This versatile FXR Universal Power Meter, and rugged
Matched Coaxial Thermistor Mount, make an unbeatable laboratory or production line team. Here is your
assurance of faster, more reliable c -w or pulsed power
measurements
over broad frequency ranges. These
are instruments of proven dependability
designed,
engineered and built with the specialized know-how
for which FXR is recognized in Precision Microwave
Test Equipment.

...

...

UNIVERSAL POWER METER
FXR MODEL NO. B830A

Extend range 0.1 to 100 milliwatts full scale
Accommodates any resistance within ±10% of 50,
100, 150, 200 or 250 ohms
Positive or negative temperature coefficient
Bias ranges from 3 to 40 milliamperes
Bias can be pre-set on meter
Extra protection against bolometer burn -out

a

MATCHED COAXIAL THERMISTOR MOUNT
FXR MODEL NO. N215A
VSWR less than 1.5 from 500 to 11,000 me
DC circuit self -contained -200 ohms operation at 34

milliwatts
Two rugged thermistors used as detecting elements

Exceptionally high burn -out level
Plug-in replaceable elements
Designed for highest accuracy

,

See the COMPLETE LINE of
FXR PRECISION MICROWAVE

h

o

z

w

v
"

l'i''

TEST EQUIPMENT

N

PRECISiON
TEST

(.!

WW%®

C1ectruniû

::.iiii
,n

F -R

5 X.

Divion

MACHINE WORKS, Inc.

26-12 BOROUGH PLACE, WOODSIDE 77,

ELECTRON ICS

-
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Write today for complete Catalog
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(continued)

long enough to project inside the
hole provided for the purpose on
one side of each housing. This technique permits precise control of the
amount of compound forced into
each unit, as required for such units
as photoelectric choppers where
only part of the housing is filled.

Potting Techniques for
Cable Connectors
CABLE CONNECTORS for

aircraft elec-

tronic equipment are filled with
Thiokol compound after assembly
to achieve waterproofing combined
with improved vibration resistance
and improved insulation. In most
cases the connector parts themselves serve as molds for the potting operation. Sometimes the
potting eliminates the need for the
outer shell.
The material used is No. 1120 PC
potting compound made by Minne -

RESIN ITE

flyback transformer coil forms are fabricated from select
materials and resin impregnated by a special process to provide
optimum dielectric characteristics.

In volume resistivity ... low power factor ... resistance
to voltage break down ... excellent thermal properties ... and
low moisture absorption ... Resinite outperforms all
other resinated products.
Resinite flyback transformer coils are available in
any size or shape and are notched to your specification.
Delivery is prompt in any quantity.
Request full information and samples

RESINITE

CORPORATION

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

Division of

PRECISION PAPER TUBE COMPANY
2035E
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Filling steel radar assembly mold for
large connector in Baltimore plant of
The Glenn L. Martin Co.

sota Mining and Mfg. Co., combined
with their EC1031 accelerator. A
one-gallon batch is mixed at a time
and used to fill six air -powered dispensing cylinders. This compound
keeps for 72 hours when stored at
-30F in an ordinary deep freeze
unit located in the potting department.
In one type of potting operation,
a dispenser is connected to an air
January, 1955

-

ELECTRONICS

ding the eyes of radar ..\.
This miniature transformer assembly is the heart of a potent mass
radar jamming device developed for the U.S. Air Force. The unit,
made up of two high -quality audio transformers and an
RF choke, blankets the whole spectrum from 150-10,000 cycles
with 1 volt of noise (interference) per second.

Hermetically sealed and designed for operation from -55°C. to
+105°C. on a 26 volt DC system, this modulation network
is rigidly tested ...conforms to military specification MIL -T-27.
Dimensions are 3'4" long x l'/1e" high x 134" wide
total weight is less than eight ounces!

-

This is a special transformer assembly designed and manufactured
by Keystone to meet a unique need. New applications-both military
and commercial-are making increasing demands on components...
smaller size, lighter weight, absolute dependability.
Often stock transformers won't meet the specifications or
insure the performance required.
Let Keystone recommend a custom unit designed to meet your
specifications exactly. Send an outline of your requirements to
Keystone's Engineering Department today-or write for information
on the wide variety of transformers and magnetic amplifiers
Keystone has produced for special applications.

For copies of the Keystone Transformer Reply Sheet
or other information on special purpose, transformers,
address Engineering Department.

keystone
900 23RD STREET

PRODUCTS COMPANY

UNION CITY 2, N. J.

UNION

65400

CNTI

ELECTRON ICS

-

January, 1955
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by
ANOTHER PROBLEM SOLVED

RE: ELECTRONICS

(continued)

I.ljbular Rivet

COMPANY

rivets simultaneously
pattern:
in small triangular Between Rivet
Space
vet
Heads
.015 and .218
Head Diameter: 281 Work:
Vs"
Rivet Length:
r 13 components
of
Stack
obfr,v Set three

j011.4 oft

specially
Machine with
Our style 203
tube type
cutoff and
rivet
designed
positioners
special rivet
delivery to
machine frame.
applied to Standard

Filling small connector from mounted
dispenser surrounded by ice

pressure hose and hand held, for
filling molds that have previously
been anchored to benches or racks.
Pressing an air valve button admits
air into the upper part of the
cylinder, forcing down a floating
plunger which in turn forces the
highly viscous compound out
through the nozzle. For other con-

nectors, usually smaller, the dispenser is mounted vertically in a
fixture, point down, and the connectors are brought up to it one by
one for filling. Here the air valve is
on a foot pedal, to leave both hands
of the operator free.
After filling, the connectors are
placed on a rack in such a way that
spring clamps hold the wires cen-

your

We can do with
wharoblems.
Drop your
Let us see
close center A samplesa in the mail.
and/or
Contact
in
obligation,
No
Dept. E.
TUBULAR RIVET,
PS.

prints

.

''

lUye!vbry/ar
sruo COMPANY
WOLLASTON 70, MASSACHUSETTS
BRANCH OFFICES: Buffalo, Chicago, Detroit, Indianapolis, Dallas.
Los Angeles, Nashville, New York City, Philadelphia, San Francisco, St. Louis
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Method of holding conductors in centered position in Connectors while potting compound is hardening. Bungee
elastic cords hold connectors down on
bench, and spring -loaded clamps grip
wires to hold them upright
January, 1955
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oa0E/Ie#co F2kV7'41'ci4i

4mwrnce, P,o**°o,, é7%e
the
ur_,yi/ra

dmis.

Capacitor
shown

actual
size

does more

jobs- in

less space

- better!

the first and only miniature mica
capacitor with parallel leads

e
O
Teaalue pwv apaee proem/1411{1Z dun, Kead.d-!

O

Jobbers and distributors write to
Arco Electronics, Inc., 103 Lafayette St., New York, N. Y.

January,

1955

SUPERIOR CONSTRUCTION: The Dur -Mica
El Menco Capacitor is phenolic coated, durable and tough.
Temperature co-efficient and stability equal to or better than
characteristic F. Will operate efficiently at temperatures as
high as 125° Centigrade.
GREATER VERSATILITY: The Dur -Mica El Menco

GREATER ECONOMY: The Dur -Mica El Menco
Miniature silvered mica capacitor sells at prices even lower
than our famous CM-15. Provides economy of size with
maximum performanrc and widest application.

THE ELECTRO MOTIVE MFG. CO., INC
WILLIMANTIC

ea,
-

Ui- LkìUR PERt-ORIV1ANCE: The Dur -Mica El Menco
Capacitors range from 1 to 390 mmf. at 500vDCw. 1 to 510
mmf. at 300vDCw. Made to meet all the humidity, temperature
and electrical requirements of MIL -C-5 Specifications.

...

for yourself! Write for free samples and
catalog on your firm's letterhead.

ELECTRON ICS

...

Capacitor is ideally suited for all military as well as civilian
electronic applications
Parallel leads means that the El Menco
Dur -Mica can be used in positions heretofore impractical.
Has wide application in transistor circuits and other miniature
electronic equipment. The Dur -Mica El Menco Capacitor
is ideal for use in printed wiring circuits.

Test the El Menco Dur -Mica capacitor

El-1Clenco

the Dur -Mica gives you

CONNECTICUT

molded mica mica trimmer
Want more information?

Use post card on

last page.
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Method of storing dispensers in deep
freezer. Some compound is placed in
plastic bag as at left; this can be taken
to an aircraft for filling pugs that are
already in position. This is done by cutting off a tiny corner of the bag and
then squeezing the bag to force out the
compound

Another example
of accuracy with

GAMEWELL
Precision

Potentiometers

tered during hardening. In summer,
ice is placed around the dispensing
gun to keep the contents cool and
thereby retard setting. Fiberglas
insulation around the outside of the
ice container prevents condensation
from dripping down into the unit
being filled.
Five types of molds are in general
use in the plant. (1) The plug itself
can serve as the mold, being left on

Naturally, we can not divulge the exact operation of the
Gamewell 2 -gang Precision Potentiometer used in the "Nautilus".
This use of Gamewell's experience in designing precision potentiometers to meet specific needs does suggest that when you
have a problem, the chances are that Gamewell can help you
solve it.
Send us information about your project and we will go to work
with your engineers.
THE GAMEWELL COMPANY
Newton Upper Falls 64, Mass.

PRECISION POTENTIOMETERS
Drop us a note for your free
copy of this booklet.
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Examples of molds and potted connectors for aircraft wiring
January, 1955
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DIELECTRIC BREAKDOWN -VALUE STAYS HIGH WITH

permanently flexible BH "649" Tubing
Reliable electronic equipment performance
depends on the "life" of its insulation.
High spot-temperatures in soldering, continued heat in normal use can quickly age
but not BH "649"
ordinary insulation
vinyl -coated Fiberglas. Its patented construction offers unequalled resistance to
the effects of wide temperature variation.
BH "649" withstands assembly abuse .. .
without
twisting, bending, pounding
cracking or reduction of insulating efficiency. It has excellent chemical and oil

...

...

BH Non -Fraying Fiberglas
Sleevings are made by exclusive Bentley, Harris processes (U.S. Patents 2393530,
2647296 2647288). "Fiberglas"is Reg. TM of OwensCorning Fiberglas Corp.

ELECTRONICS

-

January, 1955

resistance. Available in 11 light -stable
colors, it simplifies color coding.

BH "649" is just one example of insulating tubings and sleevings designed to
meet specific electronic applications. Tell
us your problem or application. We'll be
glad to send samples and make recommendations for the "right" insulation.
BENTLEY, HARRIS MANUFACTURING CO.
1301 Barclay St.
Conshohocken, Pennsylvania
T1(J' one: Conshohocken 6-0634

BENTLEY, HARRIS
SL dí' \/INGS
Want more information?

Use post card on

last page.

www.americanradiohistory.com

235

(continued)

PRODUCTION TECHNIQUES

after the compound has set. (2) A
length of metal tubing sawed in
half can serve as the mold. The
tubing sections and other two-part
molds are held in position on the
connector with temporary wire ties.
(3) For Winchester -type plugs, the
shell of an extra plug is cut off and
used as the mold. (4) For some
plugs a split Masonite block, appropriately contoured, serves as the
mold. (5) Split elbow -type plugs
serve as their own mold. Here the
elbow is taken apart to inspect for
air holes after potting, then reassembled.
On one radar wiring harness, a

combination holding fixture and
potting mold is used to seal the conductors to the plate that serves as
the bulkhead fitting in an aircraft.

Gear Reducer

+ Instrument
Motor

AFTER CLEANING the inside of a
table model television cabinet with
an air hose, an assembler at the
Westinghouse Metuchen, N. J. plant
inserts two metal aligning cylinders
in the control holes of the cabinet.
After inserting a cylinder, the
operator locks it into position by rotating an inner cam to force out
two metal pieces set into the sides
of the cylinder. When the chassis is
inserted, the cylinders serve as

Servo

L

offers this Instrument
DIEH
Servo Motor with a Gear Reducer attractively priced for commercial applications in
five different ratios. Either the motor, gear
reducer or both can be quickly replaced
avoiding costly down -time. The spur gear
construction insures good efficiency.
01' Y

T

Chassis Centering Guides

I

3

GEAR REDUCTION
RATIOS

I
1

79.6
32.4

I
I
I
I

13.8
5.8

1
1
1

191.1

1

I

SERVO MOTOR SPECIFICATION
1
Output (Watts)
Frequency (Cycles)
Poles
Reference Phase (Volts)
Control Phase (Volts)
Reference Phase (Watts)
Control Phase (Watts)
Control Phase Impedance (Ohms)

5

60

60
2

2

115

115
115
17
17

50
10
3.5
555

575

1
1

Our engineering staff will gladly help you select the
motors best suited to your specific requirements. A
request on your letterhead will bring you a copy of
Technical Manual No. EL -0155 describing Diehl
Servo Motors and related equipment.
Other Available Components:

RESOLVERS
D.C. SERVO SETS
MINIATURE PERMANENT MAGNET D.C. MOTORS

DIEHL MANUFACTURING COMPANY
Electrical

Division of

THE

SINGER

MANUFACTURING CO.

Finderne Plant, SOMERVILLE,
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Method of locking chassis -centering
guide cylinders by rotating end pieces
that are fastened to inner cams. Once
locked, these guides will not fall out if
pushed during insertion of chassis in
cabinet
January, 1955
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jöon.«SERAMELITE
CAPACITORS

OpERATIN

T-.EMpERATURE

High Heat
and Hu
Y Resistance

. Lo.,

Cost

WAX FREE! Will Not Drip!
Seramelite Capacitors are built with ceramic
tubular cases and a new tough plastic end seal that makes wax coating obsolete.
The ceramic-plastic combination forms the
tightest possible seal against heat, moisture
and humidity.
Good -All's new thermo-setting plastic end seal will not lose its bond under any rated
operating temperature.
Easily soldered leads. Neat, clean appearance.

After 28 days at 60°C and 95% relative humidity with 100% rated voltage applied,
Good -All's new SERAMELITE Capacitor, Model 503S, (operating temperature of -50°C
to +100°C) still has an insulation resistance
of at least 1,000 megohm-microfarads or a
maximum of 10,000 megohms.
Seramelite Capacitors are available with
MYLAR * or PAPER DIELECTRIC with extended foil or tab construction with various
impregnants.
`Dupont's name for its polyester film.

BUILT TO YOUR SPECIFICATIONS WITH CERAMIC TUBULAR CASES.
We welcome the chance to submit data, samples and prices. Write or wire today.

ELECTRIC M[U. CO.

ELECTRON ICS

-

January, 7955
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`Diamond H' Miniature, Hermetically
Sealed, Aircraft Type Relays
HAVE A

HART MFG.

THE

WIDER

CO

HARTFORD, CONN_
4¡POT RELAY
GAT.

NO.

COIL

N OHMS
26.5

RANGE

R12581T1
CONTACTS
2A 30VDC

VOC

OF

PERFORMANCE

tt;

CHARACTERISTICS

}1 i:i`
Shown Actual Size

You need a relay that will operate consistently under extremely

tFcritical or downright adverse 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
10-55 cycles at 1/16" double amplitude
Vibration Resistance:
55-500 cycles at 15 "G"
55-1,000 cycles at 15 "G"
55-2,000 cycles at 10 "G"

(continued)

guides for the tuning and contrast
control shafts, to insure proper
centering of the control shafts
when the knobs are later installed.

Pulling Cable Conductors
Through Plastic Sleeve
of conductors for
cables and application of a tightfitting insulating sleeve over them
is expedited through use of several
unique tools and techniques developed in the Baltimore plant of
The Glenn L. Martin Co. The cables
are used in the P5M Martin antiASSEMBLING

submarine aircraft.
Wires for the cable are first automatically measured and cut to
length, numbered and fitted with
terminals at one end, then stored
horizontally on the pegs of a long

...

Temperature Range:
Coils:

Insulation Resistance:
Dielectric Strength:
Operating Time:
Contacts:

-55°
-65°
-65°

to + 85°C.
to + 125°C.
to + 200°C.
Resistances
ohm to 50,000 ohms
Arrangements-single coil;
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.

-1

-

Operational
Shock Resistance:

30, 40

and 50 "G" plus

Mechanical
Shock Resistance:

Mounting:
Size:

Weight:

up to 1,000 "G"
9 standard arrangements to meet all needs
plus ceramic plug-in socket.
1.6 cu. in.
4 oz. or less

-

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
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Method of anchoring end of assembled
group of wires by pulling back one paddle of winding arbor. Note staggering
of wire ends to give tapering: this facilitates pulling wires through sheath

rack. Each horizontal row of pegs
holds wires having one particular
number, with the number of wires
per row corresponding to the number of cables to be made up at that
time. The ends of each group of
wires are brought through one hole
in a vertical sheet of plywood and
tucked back through a lower hole.
When all wires have been cut to
length and stored in this way, the
operator has within easy reach
every wire needed for the cable.
Assembly involves pulling one
of each wire from the board and
winding masking tape around the
ends of the assembled group to
anchor them temporarily together.
The taped end is tucked behind one
January, 1955
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perfor
low -co

tv set
witl

Tu ng-SOP

2AF4

3BN6

5AQ5

6AX7

(Prototype -6Aí4)
Heater Current 0.6
Heater Volts 2.35

(Prototype -6806)
Heater Current 0.6

(Prototype-12AX7)

Heater Volts 3.15

(Prototype -6A05)
Heater Current 0.6
Heater Volts 4.7

3A15

38Y6

58K7A

6S4A

(Prototype -6A15)
Heater Current 0.6
Heater Volts 3.15

(Prototype -66Y6)
Heater Current 0.6
Heater Volts 3.15

(Prototype -6BK7A)
Heater Current 0.6 A
Heater Volts 4.7

(Prototype -6S4)
Heater Current 0.6
Heater Volts 6.3

A

A

A

A

A

Heater Current 0.6
Heater Volts 8.15*

12BQ6GA
(Prototype -68066A)
A

A

3CB6

5T8

6SN7GTB

(Prototype -6AÚ6)
Heater Current 0.6
Heater Volts 3.15

(Prototype -6C86)
Heater Current 0.6
Heater Volts 3.15

(Prototype -6T8)
Heater Current 0.6
Heater Volts 4.7

(Prototype-6SN7GTA)

A

A

Heater Current 0.6
Heater Volts 6.3

A

4BQ7A

5U8

12AX4GTA

(Prototype-6AV6)

(Prototype -6807A)
Heater Current 0.6 A
Heater Volts 4.2

(Prototype -6U8)
Heater Current 0.6
Heater Volts 4.7

(Prototype-11AX4GT)

3BC5

4877

(Prototype -68(51
Heater Current 0.6
Heater Volts 3.15

(Prototype -6827)
Heater Current 0.6
Heater Volts 4.2

A

A

A

(Prototype -68066T)
Heater Current 0.6 A
Heater Volts 12.6

12BY7A

3AV6
Heater Current 0.6
Heater Volts 3.15

A

12BQ6GT

3AU6
A

Heater Current 0.6
Heater Volts 13.6

(Prototype -128Y7)
Heater Current 0.6 A
Heater Volts 6.3*

12L6GT

Heater Volts 12.6

(Prototype -251.66T)
Heater Current 0.6 A
Heater Volts 12.6

5V6GT

12B4A

12W6GT

(Prototype-6V6GT)

(Prototype -1264)
Heater Current 0.6

A

Heater Current 0.6
Heater Volts 4.7

A

Heater Current 0.6

A

(Prototype-6W6GT)
A

Heater Current 0.6

Heater Volts 6.3*

Heater Volts 12.6

A

38E6

5AN8

6AU7

12BH7A

19AU4

(Prototype-6BE6

(Prototype-6ANS)

(Prototype-12AU7)

(Prototype -128117)
Heater Current 0.6 A
Heater Volts 6.3*

(Prototype-6AU4GT)

Heater Current 0.6
Heater Volts 3.15

A

Heater Current 0.6
Heater Volts 4.7

A

Heater Current 0.6
Heater Volts 3.15*

A

Heater Current 0.6
Heater Volts 18.9

A

25CD6GA

*Using heaters con e ected in parallel.

(Prototype-25CD6G)

Other Series String Tube Types In Development

Heater Current 0.6 A
Heater Volts 25

Bries

All Tung -Sol Series String Tubes

tring tubes

have uniform heater warm-up time
to safeguard against failures from
initial voltage surge.
Heater ratings are based on 600 milliamperes of current with the heater
voltage adjusted for the same power
as in the prototype. All other characteristics and ratings are identical
to those of the prototype.
Use of these tubes provides completely satisfactory receiver characteristics during warm-up.

If you're a TV set manufacturer with an eye on the mass volume
market, Tung-Sol can provide the "series string" tube types, the qual-

ity and the service you need for
COMPLETE LINE: Tung-Sol Tube types will
meet the performance requirements of circuit designs currently in use, as well as any foreseeable
new circuitry. Additional tube types are in development.

DEPENDABLE QUALITY: Tung -Sol quality
control standards have been adjusted to the more
severe service demands of "series string" operation.
You can rely on Tung -Sol "Series String" Tubes
to give the same dependable performance as their
prototypes.
SERVICE: Competent field engineers are immediately available for consultation beginning at the
design stage to help you achieve smooth, efficient
production. Tube deliveries are coordinated to
your manufacturing schedules and are completely
ELECTRONICS

a successful

competitive program.

reliable. Your design plans are received in strictest confidence.
For more information about Tung-Sol "Series
String" TV Tubes, write to Commercial Engineering Department, Tung -Sol Electric Inc., Newark 4,
New Jersey.
SALES OFFICES
Atlanta, Chicago, Columbus, Culver City (Los Angeles), Dallas,
Denver, Detroit, Newark, Philadelphia, Seattle.
Tung -Sol makes All -Glass Sealed Beam Lamps, Miniature
Lamps, Signal Flashers, Picture Tubes, Radio, TV and Special
Purpose Electron Tubes and Semiconductor Products.

TUNO'SO

Radio and TV Tubes, Dial Lamps

-January, 1955
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UHF

(continued)

MEGACYCLE METER
With the Widest

FEATURES

Frequency Coverage
in a Single Band

Excellent coupling sensitivity.
Fixed coupling point.

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.

Air motor under bench turns arbor slowly to wind wires for cable as they are
pulled off pegs of storage rack in background through holes in vertical plywood board. When winding is completed, operator pulls taped end of
cable out from behind paddle board
and lifts off the coiled cable

MODEL 59 UHF
The Model 59 UHF Megacycle Meter is specially designed to cover the UHF
television band plus the many mobile and fixed communication services
through its wide frequency coverage of 430 to 940 megacycles in a single
range. It incorporates all of the quality features and the excellent performance of the popular Model 59 plus a unique design resulting in a maximum of
convenience in use. It is an indispensable instrument for electronic engineers,
researchers, experimenters and radio servicemen.
USES
As a grid -dip oscillator for measuring the resonant frequency of passive

circuits such as cavities, tank circuits, inductors, capacitors, chokes, transmission lines and antennas.
As an auxiliary signal generator for alignment and tuning of UHF receivers
and transmitters.
As an oscillating or absorption marker for use with a sweep -frequency
generator.
As a wavemeter or heterodyne frequency meter.
As a low sensitivity receiver or field -strength meter for tracing source of
spurious oscillations in receivers and transmitters.
For adjusting antenna systems, wave traps, and filters.
SPECIFICATIONS
FREQUENCY RANGE: 430-940 Mc in a single band
FREQUENCY ACCURACY:
2% (Individually calibrated)
OUTPUT: CW or 120-cycle modulation
POWER SUPPLY: 117 volts, 60 cycles, 30 watts
DIMENSIONS: Oscillator Unit 4%" x 21/2"
Power Unit 5'4" wide x 6Ye" high x
deep

f

71"

MEASUREMENTS

© CORPORATION
BOONTON
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of the six hardwood paddles on the
winding arbor. These paddles are
hinged at their lower ends and held
in the slots of the vertical wood
shaft by a loop of Bungee elastic
cord going through a hole in each
paddle. The operator can thus pull
back the most convenient paddle for
anchoring the end of the cable. She
then starts an air motor which
slowly rotates the winding arbor,
by pressing a foot switch. When the
cable has been wound, it is lifted
off the arbor and transferred to an
adjoining table for insertion in a
tube of protective vinyl plastic. If
no sheath is needed, the grouped
wires go directly to the connectorassembly department.
As the first step in fishing the
wires through the just-big -enough
tube of Vartex plastic tubing, the
operator inserts a small metal
mouse in the tubing, then pushes
the tubing onto a pipe going to an
air supply. When the air is turned
on, the mouse is foreed through the
tubing, pulling with it a highly
flexible steel cable.
When the mouse reaches the
other end it is unhooked and the
steel cable is attached to a flexible
woven wire cable grip into which
the operator has previously pushed
January,

1955-

ELECTRON ICS

THE

0/14' MINIATURE

Almost as small as

a

paper clip!

UTOM.4T/C

MASS PRODUCERS OF
ELECTRONIC COMPONENTS
MANUFACTURING'C

G O

FOR PORTABLE, AUTOMOBILE

AND OTHER RADIO APPLICATIONS
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AUTHORIZED
DISTRIBUTOR

presents the

NEW RCA PORTABLE
COLOR -BAR GENERATOR
TYPE WR -61 A

Inherently Accurate
Color Signals

«

Crystal Controlled
Oscillators Insure
Accuracy and

Stability

Especially suited to the
demanding requirements of the Production Line,
Research Laboratory, and Broadcast Studio.
The advent of Color Television
has opened the need for new

test instruments. Accurate checking and adjustment of the phas-

ing and matrixing circuits of
color receivers require an inherently accurate color bar source.
To meet this need, RCA has developed a color -bar generator
that is compact, lightweight,

portable, and economical.
The WR -61A COLOR -BAR GENERATOR

designed to provide a positive
check on the overall operation
and adjustment of color receivers
and monitors and for adjusting
is

color phasing and matrixing. It
generates signals for producing
10 bars of different colors simultaneously, without manual switching, including bars corresponding to the
signals.

R -Y, B-Y,

the unterminated wires of a cable
group. Now, while one operator
guides the wires into the sleeving,
the other turns a crank that winds
the steel cable back onto its drum,
thereby pulling the wires through
the sleeving. Air is turned on during this operation to open up the
tubing and act as a lubricant for
the wires.
For additional lubrication, the
operator first blows odorless talcum
powder into the tubing by pushing
one end of the tubing over the
nozzle of a powder -filled container

G -Y, I, and Q

Crystal -controlled oscillators for
color sub -carrier, picture carrier,
sound carrier, bar frequency, and
horizontal sync, ensure accuracy
and stability. Luminance signals
at bar edges for checking color
"fit" or registration. Adjustable
sub -carrier amplitude for checking color sync action.

'2475°

Complete with tubes, shielded cable, and instructions
ESTABLISHED 1927

de' riptive

Write for complete
doto and specificB. N.Y.C
arge without tire. es.
¡,lote: oll`
ect
shipping
Subtod
estim
refunded.
odd estimated

HARVEY

Pleole Excess will be

RADIO COMPANY, INC.
103 W.43rd St., New York 36, N.Y.

242

Setup for blowing talcum powder into
plastic tubing to serve as lubricant.
Threaded cap with T-shaped handle is
removed from cylinder for refilling

Want more information?

Use post card on

JU

2-1500

last page.
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Inserting metal mouse in tubing to pull
flexible steel cable through tubing.
Valve admits air to blow mouse through.
Crank on cable drum is used to pull
back cable afterward
January, 1955
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LOOK TO

AmperexM
FOR CONTINUAL

SC22

6229
6230
6268
(4C35 with

2J55
2J56

generator)

The AMPEREX history in both design and production
of tubes is one that points up the strength of the AMPEREX
organization in pioneering engineering advancements and
improving production techniques. Year after year, AMPEREX has
been in the forefront ... introducing new types and new methods.

DEVELOPMENTS
IN JAN TYPE TUBES

Many of these AMPEREX "firsts" are now standards
throughout the world. This constant awareness of the fact that
new designs and new applications are of the utmost importance
spurs our engineering staff, which is second to none
in the world, into producing the tubes of the future
today.

...

for Military and
Commercial Applications

On this page we illustrate only a few of the
AMPEREX JAN -TYPE MAGNETRONS and a couple of the
HYDROGEN THYRATRONS. It by no means reflects the
extent of these operations which encompass a
complete range of frequency and power outputs for
magnetrons in both packaged and non -packaged types,
nor does it give any indication of the number
of tubes which we make.

Naturally, all AMPEREX tubes receive strenuous life
expectancy tests in field performance before any
information is released. Most AMPEREX Magnetrons use new hobbed anodes,
the one-piece construction technique which affords a cleaner,
higher -Q resonator structure for improved performance plus longer life.
THE NEW AMPEREX MAGNETRON Type 6507 features
an improved cathode providing extreme stability with
3 -times normal pulse width. It also enables operation at

extremely high repetition rates. When operated under
standard 4J52 conditions, its life expectancy is

better than 4 -times normal.
4J47

I AMPEREX JAN -TYPE HYDROGEN THYRATRONS give more than
double the normal life -expectancy ... due to an advanced
design featuring a buillt-in, self-regulating hydrogen
generator, which requi -es no outside power source .. .
providing operation wit lh less jitter than any other available
tubes. They are completely interchangeable
with standard military types.
AMPEREX Types 5C22 and 6268 are the only
hydrogen thyratrons with this completely automatic, built-in,
self-regulating generator. The 6268 is a 4C35 type tube
with this added feature.

Write for list of other JAN -type AMPEREX Tubes ...
Data Sheets are Available Upon Request.

AMPEREX ELECTRONIC CORP.
230 Duffy Avenue, Hicksville, Long Island, N. Y.
In Canada: Rogers Majestic Electronics Ltd.

11-19 Brentcliffe Road, Leaside (Toronto 17)

www.americanradiohistory.com

R1fY1PEREX

MILO

PRODUCTION TECHNIQUES

HAS I7!
RCA's New

Testing Equipment
for Color TV

Unhooküng mouse after it has

been

blown through tubing

RCA WR -6111
COLOR BAR
GENERATOR
ACCURATE!
LIGHT 'WEIGHT
COMPACT !
PORTABLE!
INEXPENSIVE

Wire Forming and
Stamping Specialists

You can always depend on Milo
to have what you want . . .
in the quantities you want
when you want it.

Precision Parts to meet your
Production and Engineering
needs. From .002" dia. to
.125" dia. Radio tube partsStampings-Drawings. Modern facilities, high -produc-

The most complete stock of electronic
equipment and component parts in

New York.

tion equipment.

PHONE, WRITE, WIRE OR TELETYPE

TODAY!

Send sketch or print

for quotation.

Write on company letterhead
for MILO'S Brochure concerning test equipment for Color
It's free, interesting
TV
and informative.
.

MIIU flHD10

Precision

Dependable

.

fLfclN11111

and applying air pressure to the

New York 7
200 Greenw'ch Street,
Teletype NY 1-1839
BEeckman 3 2980

Cable Address: MILOLECTRO-NY
Want more information?

Use post card on

Guiding cable grip and conductors into
tubing ass operator at other end of tubing
winds up cable on drum

container with a foot valve.
These new tools and techniques
have boosted worker morale by
simplifying and mechanizing a job

I

MANUFACTURING CO., Inc.

24A Bedford Street
Newark 3, New Jersey
Want more information?

last page.
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TAB/I/TV.. . ACCUR4C Y. .. PORTABILITY

For

... the RCA WR-61A
COLOR -BAR GENERATOR
_05,750-SEC0¡y0

Nº3

Color -vector diagram shows phase
relationships of color bars produced
by the WR-61A. The order in which
the color bars appear on the
picture tube screen is shown below.

30"

57`

mr-0`

COLOR;>l
SYNC

,

1-'YEL

180"-

Nº6

33'
H

YNC

30"

60'

90' 120' 150

16Ó

3i0

CYAN,

210"'

The RCA WR -61A Color -Bar Generator generates signals for producing 10 bars
of different colors simultaneously (without
manual switching), including bars corresponding to the R -Y, B -Y, G -Y, I, and
Q signals. Luminance signals at
bar edges are provided to check
color "fit" or registration.

210 24r'

Additional features include:
adjustable color subcarrier
amplitude for checking
color sync -lock action in
receivers. Built-in metering

only $247.50
(Suggested User
Price) complete
with rf- and video output cables, and
instruction booklet.

circuit facilitates adjustment of relative amplitudes
of subcarrier and horizontal
sync. 300 -ohm rf output. Both
high- and low -impedance video
output with "plus" and "minus"
polarity selector.

Weight: 13 lbs. Size:
10"x 13%2"x 7t/2".

your local RCA
Distributor for complete
details and demonstration
of the WR -61A.
See

RADIO CORPORATION
ELECTRON ICS

eBev
-

January, 1955

Here is a compact, lightweight instrument designed for use in checking
overall operation of color -TV sets,
and for adjusting color phasing
and matrixing in color receivers
and monitors. Four crystal-controlled
oscillators (color subcarrier, picture
carrier, sound carrier, bar frequency
and horizontal sync) assure accuracy and stability.

TEST EQUIPMENT

Want more information?

of AMERICA
NARRISON, N.J.

Use post card on

www.americanradiohistory.com

last page.

245

(continued)
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that formerly had to be accomplished largely by brute force,
generally with appropriate verbal
comments.

Styrofoam Serves as
Shipping Block

RCA WR -61A

NOW IN STOCK AND
ON DEMONSTRATION
a,

COLOR BAR
GENERATOR

Hudson
Authorized

Generates signals for producing 10 bars of

different

colors simultaneously (without
switching), including bars corresponding to the R -Y, B -Y, G -Y, I, and Q
signals, for checking and adjusting phasing
and matrixing in all makes of color sets.
Crystal -controlled oscillators
(color sub carrier, picture carrier, sound carrier, bar
frequency, and horizontal sync) ensure accuracy and stability. Luminance signals at
bar edges for checking color "fit" or registration. Adjustable sub -carrier amplitude
for checking color sync action. ....$247.50
manual

Distributor

RCA TEST EQUIPMENT
PARTS

A TWO -INCH -THICK block of Styro-

foam serves for protecting special
silvered ceramic two -section capacitors intended for use in coaxial
tuned circuits. The units remain in
the blocks on the assembly bench in
Motorola's Chicago plant until
ready for installation in coaxial
tuned circuits of two-way radio
equipment.

Cart Simplifies Handling
of Power Transformers

We maintain complete stocks of
TUBES

Removing special capacitor from foam
plastic shipping block

POWER transformers
for color television receivers are
brought to a subassembly line in
the Westinghouse Metuchen, N. J.
plant on a specially designed cart.
When the loaded cart is rolled into
HEAVY-DUTY

BATTERIES

AT ALL THREE HUDSON SALESROOMS
HUDSON-Leading Authorized Factory Distributor in the East,
offers specialized service to industrial users of electronics:

Complete Telephone Staff, technically trained to
serve you speedily and efficiently.
Outside Sales Staff to visit your plant and expedite
your needs personally.

Engineering service for technical consultation and
assistance with your design and development problems.
Huge inventories of all Standard
the largest in America!

Brands-one of

Competitive prices.
GREAT FULLY STOCKED
SALESROOMS TO SERVE YOU!
3

HAUTHORIZED

Ill

RADIO

FACTORY DISTRIBUTORS

son

LATEST HUDSON
MASTER CATALOG

Engineers,

TELEVISION CORP.
ELECTRONIC 8 SOUND EQUIPMENT
EL

Adjoining Radio City

Downtown N.Y.C.

In New Jersey

48 W. 48th St.

212 Fulton St.

35 William St.
Newark 2, N. J.

New York 36, N. Y.
Circle 6-4060

246

New York 7, N. Y.
Circle 6-4060

MArket 4-5151

Purchas-

ing Managers, Executives,
you NEED our Great New
1000 -page Catalog in your
daily work
.
send
request Today, on Company Letterhead. for your

FREE

L

COPY

Write to Dept M-1

J

Want more information? Use post card on last page.
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Pushing loaded transformer cart into position at start of power supply subassembly line for color television sets
January, 1955

-

ELECTRONICS

TRY SOLVING YOUR
TOUGHEST PROBLEMS
WITH

Thousands of engineers have found that
"TEFLON" has what it takes to solve some really

tough problems in the electronics and electrical
manufacturing fields. They have also found
R/M, with its unmatched skill, experience and
facilities, a tremendous help in solving those
problems. For R/M has been working with this
plastic ever since it first was produced. If you
have a problem the chances are good that R/M
has encountered it and already worked out a
solution.
The several different products pictured above
indicate R/M's versatility in "TEFLON" manu-

facture. We can fabricate parts to your own
specifications or supply you with "TEFLON" in
the form of rods, sheets, tubes or tape. For further it formation, write today.

PROPERTIES OF "TEFLON"
High dielectric strength
Moisture absorption zero Unaffected by weather Excellent
heat stability up to 500°F. in continuous
operation As tape leaves no carbon residue
along discharge path High impact resistance Nonadhesive Stretches easily Tensile
strength 1500-2500 psi.
*Du Pones trade -mark for its tetrnfluoroethylene resin

RAYBESTOS-MANHATTAN, INC.
ASBESTOS TEXTILE

Rm

FACTORIES: Manlheim, Pa.

Neenah, Wis.

DJVISION, MANHEIM, PA.

Bridgeport, Conn.

Crawfordsville, Ind.

No. Charleston, S.C.
Passaic, N.J.
Peterborough, Ontario, Canada

RAYBESTOS-MANHATTAN, INC., Asbestos Textiles
Packings
Brake Linings
Brake Blocks
Clutch
Facings
Fan Belts
Radiator Hose
Rubber Covered Equipment
Industrial Rubber, Engineered
Plastic, and Sintered Metal products
Abrasive and Diamond Wheels
Bowling Balls

ELECTRONICS- January, 1955

Want more information? Use post card on last page.
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minal Radio

In Stock

Add These Two New RCA Test
Instruments
The COLOR -BAR
Generator and DOT -BAR Generator
to your present black
and white equipment and you
have complete Color
Receiver Service Equipment.

...

RCA WR -36A
DOT -BAR GENERATOR
Provides pattern of optimum -size dots for
adjusting convergence in color receivers. H add v -bar patterns for adjusting linearity in
both color and b & w sets. RF output on
channels 2-6. High -impedance video output
(plus and minus polarities). Choice of internal 60 -cps vertical sync, or external sync.
Number of dots and bars is adjustable, 8 to
15 horizontal bars, 10 to 13 vertical bars.
Lightweight, compact for

$147.50

home and shop use

RCA WR -61A
COLOR -BAR GENERATOR

ICE INDUSTRY"

unique in design

r

f

$2.00

Only

-

$247.50

DISTRIBUTORS

OF

ELECTRONIC

EQUIPMENT

Phone. WOrth 4-3311

;ninal

Radio

CORO.

85 CORTLANDT STREET,

NEW YORK 7, N. Y.

PANTOGRAPH
ENGRAVERS
NEW

HEAVY-DUTY MODEL D-2

-

The three-dimensional bench Model 106
cuts costs
en-

-

-x

graves, routs, models
and
profiles,
giving you expert
results even by unskilled workers.
The Model D-2 heavy-duty two dimensional Pantograph

precision machine with a multitude of new features.
Open on three sides, it permits complete freedom for
engraving, milling, profiling large panels (up to 30" in
diameter) or bulky pieces. Single, micrometer adjustment
controls vertical depth of cut, automatically adjusting
copy table with pantograph. Range of reduction ratios
from 2 -to -1 to infinity! Vertical range over 10 inches!
is a

For complete information, write to

GREEN INSTRUMENT COMPANY
363
248

Transferring power transformer from
cart to pallet. Hook in foreground prevents cart from rolling away from line
while transformers are being unloaded

rugged in construction

GREEN

THE

Method of tilting power supply chassis
to vertical position on pallet after
power transformer is mounted

Generates signals for producing 10 bars of different colors simultaneously (without manual switching), including
bars corresponding to the R-Y, B, G -I, I, and Q signals for
checking and adjusting phasing and matrixing in all
makes of color sets. Crystal -controlled oscillators (color
sub -carrier, picture carrier, sound carrier, bar frequency,
and horizontal sync) ensure accuracy and stability. Luminance signals at bar edges for checking color "fit" or
registration. Adjustable sub -carrier amplitude for checking color sync action. Lightweight
and compact

JUST OFF THE PRESS!

RCA's
New Enlarged Second Edition of "PRACTICAL COLOR TELEVISION FOR THE SERV-

(continued)
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Putnam Ave.
Want more information?

Cambridge, Mass.
Use post card on

last page.
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position, a hook on the bench is
pushed into a screweye on the cart.
This holds the cart in position as
the operator transfers the heavy
units one by one to subassembly
pallets.
After inserting the transformer
upside down, she places over it the
power supply chassis on which
other large components have previously been mounted, then bolts
the transformer to the chassis. The
pallet is so designed that the chassis
can be tilted as required for further
assembly work without having to
lift the power transformer.

Cutting Plastic Sleeving
A SIMPLE foot-operated cutter is
used in the Baltimore plant of The
Glenn L. Martin Co. to produce desired lengths of Vartex plastic
spaghetti sleeving in small quantities for use on wire leads of electronic controls for the Matador
guided missile.
A steel scale set into a short
length of 2 x 4 serves as a guide for
setting an adjustable stop quickly
January, 1955

-
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TAP E

Vit/

0 Li

1

HERE'S

D

CO C.IiS

WHY

Only Magnetics, Inc. "Performance -Guaranteed" Tape Wound cores are guaranteed to
meet your performance specifications. These
are truly the most economical tape wound
cores offered to industry today, for their
guaranteed performance effects major savings on your production line. They are sold to
you at no increase ovar standard core prices.
When you specify "Performance -Guaranteed" Tape Wound Cores from Magnetics,
Inc., you have your choice of the largest selection of standard tape wound cores
offered by any manufacturer. In addition, the nationally renowned Magnetics
Engineering and Development Department will design cores to meet your product
needs as a completely free service.
Why not write us today, and put Guaranteed Performance to work for you',

-cla

BOBBIN CORES, TOO

Tiny Bobbin Cores made with ultra -thin tape down to 0.000125" in thickness, and
possessing very rectangular hysteresis loops -under pulse conditions, are now available for the first time with the famous Performance -Guarantee. If temperature
stability, low coercive value, high saturation density, and ability to switch from
positive to negative saturation in a very few microseconds, are of value to you, it
will pay you to investigate Magnetics, Inc. Bobbin Cores.
WANT THE COMPLETE STORY?
It's easy to get the detailed story ... simply write on
company letterhead. Well send complete literature,
containing specifications and design information.
ELECTRONICS

-

January, 1955

Want more information?

Use post card on
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MINNE.

DE NEMOURS &

NEW ENI.

WESTINGHOUSE

FEDERAL TI

DUMONT CORP.

C

E

THE PACIFIC

OCKHEED AIRCR

HUGHES AIRCFs

ERICAN AVIATIO
CO.

WESTERN ELECTF
D

DOUGLAS AIRCRAFT

ONSOLIDATED VULT,
ELECTRIC

.FAS

BRASS

BOAT CO.

ILLINOIS BELL TELEPHONE CO.

TELETYPE

STEWART WARNER CORP.

C

ELECTRIC

C

COPPER

C

&

&

RP.

C
s

THE PULL
HOTPOIN

,

FREE SE

NESC

MONSANTO CHEMICAL CO.
SERVEL INC.

TELEPHONE

.HL HARVESTER CO.

r..

KAISER A

to the desired sleeve length. The
thumb nut in the front end of the
stop bears against a metal plate set
into the front edge of the 2 x 4, to
insure permanence of a given set-

ting.
A transparent plastic guard,
glued together from sheet stock,
prevents fingers of the operator
from getting under the cutting
jaws. Spring loading is used to
keep the jaws open until pulled
down by a chain that runs through
a hole in the bench to the foot pedal.

Light Hydraulic Presses
Cut Phono Pickup Costs

NEW YORK CENTRAL R. R. CO.
&

-

MORT

FRUEHAUF TRAI'

AMERICAN TELEPHONE

Method of feeding sleeving into foot
operated cutter

1

By HAROLD HOLMES
Superintendent, Machine and Tool Division
Astatic Corporation, Conneaut, Ohio

EASTMAN KODAK COMPANY

hydraulic presses have taken
over many jobs formerly done on
LIGHT

larger crank presses, with advan-

American Beauty

ELECTRIC SOLDERING IRONS
are making "connections where they count" on the finest radio,
TV, electronic, telephone and aviation equipment.
Since 1894-American Beauty Electric Soldering Irons have
been the standard for dependability, durability and efficiency.

They are made in many sizes to
one quality-the best!

fit

all requirements, but in only

and stock a wide variety of soldering
iron tips in special shapes and sizes. Tell us your requirements.
We also manufacture

IL

Write for Descriptive Literoture

AMERICAN ELECTRICAL HEATER COMPANY
144-H

250

DETROIT 2, MICHIGAN
Want more information?

Use post card on

"
j

last page.
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tages of less costly production,
greater operator safety, less operator fatigue and the maintenance of
accuracy and quality in fabricated
parts for phonograph pickups, recording heads and related accessories.
Typical of the operations that
formerly tied up large crank presses
involves stamping the tradename
Astatic on half of a phonograph
inch thick,
cartridge housing
made from 52S0 aluminum. A hydraulic index table on a Denison
Multipress (made by Denison Engineering Co., Columbus, Ohio) now
turns out about 2,000 pieces an
hour, twice as fast as formerly. Air
ejection and a fixed brush assure
that pieces enter a discharge chute.
The cost of this setup has been paid

s

January,

1955-

ELECTRONICS

-®
...

...

and this amazing sensitivity is only
one of many outstanding characteristics of the
entirely new DuMont Type 324 cathode-ray
oscillograph. New standards of stability,
low noise and hum level assure full use of the
Type 324 for d -c to 300 kc measurements even in
the microvolt region. Furthermore, the Type 324
is completely calibrated to read time and amplitude
directly. There are so many features incorporated
in this new instrument we can't begin to give you
the whole story here. Write us for complete specifications,
cr better still, ask for a demonstration of the

NEW

DU MONT

TYPE 324

For further information write to:
Technical Sales Department
ELECTRON ICS

-

January, 1955

ALLEN B. DU MONT LABORATORIES INC.
Want more information?

Use post card on
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;

Setup for stamping tradename on hous
ing section of pickup cartridge. Fixed
brush at rear combines with air ejection
pipe to remove stamped pieces as the

table indexes automatically

for many times. In

COMAR
RELA

a

year's time,

some 1,500,000 pieces are stamped.
As another example, a sizeable die
was tying up a big crank press
needed for another job. A new die
was designed to fit the light hydraulic press, to do several 0.093 inch and :zo-inch perforations on a
zinc die-cast pickup arm about 8
inches long. The arm is placed on
an arbor that fits front and back,
with a clamp at the back so the

front punch for perforating wont
dislocate the 0.093 -inch pivot holes.
The h -inch hole is a needle screw
hole.
With one steady stroke, the press

made better to work better
The performance and

dependability of any product

is

governed

by the workmanship and materials used in its manufacture. Comar
relays are precision engineered, made of top quality materials,
fabricated to meet highest inspection standards. They're made
better, to work better. In addition, Comar's "custom -manufacturing"
gives you the exact physical size and electrical characteristics
you want. Send for details now.

O//IOrELECTRIC

COMPANY

3349 ADDISON STREET
CHICAGO 18, 1111/1015

RELAYS

252

SOLENOIDS

COILS

TRANSFORMERS

SWITCHES

Using light hydraulic press (1 to 6 tons
capacity) for punching several holes
simultaneouslly in phonograph pickup

HERMETIC SEALING

Want more information? Use post card on last page.
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DISPLAY ADVERTISING
AROUSES INTEREST
CREATES PREFERENCE

DIRECT MAIL
GETS PERSONAL ATTENTION

TRIGGERS ACTION.

After your prospect has been convinced by DISPLAY ADVERTISING, he still
must take one giant step. He must act. A personalized mailing piece
direct to his desk, in conjunction with a display campaign, is a powerful
action getter.

McGraw-Hill has a Direct Mail Division ready to serve you with over
150 specialized lists in the Industrial Field.

To get your copy of our free INDUSTRIAL DIRECT MAIL CATALOGUE
(1954) containing complete, detailed information about our services,
fill in the coupon below and mail it to McGraw-Hill.
Do it now! The best advertising programs are planned well in advance.

Direct Mail Division,
McGraw-Hill Publishing Co., Inc.
330 West 42nd St., N. Y. 36, N. Y.
Please forward my free copy of the McGraw-Hill
"Industrial Direct Mail Catalogue."
NAME

COMPANY

wsz

Mc

G

DIRECT
ELECTRONICS

RAW -H

Ill

MAIL LIST SERVICE

-

ADDRESS

CITY

January, 1955

STATE
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(continued)

engages a cam die, with cams engaging tapers for the perforating
jobs at the two ends of the arm.
There wasn't room to get bolts
through to the press bolster, so
blocks were fastened to the press
sides to aid clamping the die. Slugs
are air -blown from beneath the die
occasionally.
Some of the new presses were
modified by cutting a slot about 6
inches in diameter, or a semi -circle,
out of the bolster plate next to the

HIGH

INSULATION RESISTANCE

LOW

POWER FACTOR

wherever these properties are required

-

pERouoK

telteteru,
CAPACITORS

rutraioof
EIifYBD

Designed to take full advantage of the unusual properties of
polystyrene, for applications such as computing devices, tuned circuits
demanding highest Q standards, capacitance bridges, timing circuits,
laboratory standards, circuits requiring low dielectric absorption, and so on.

Aerovox polystyrene -dielectric capacitors are generally available
in such standard case designs as cardboard -case tubulars (Type L84),
glass end -seal metal tubular -case (Type L123XG), metal -case
bathtubs (Type L30), and rectangular -can (Type L09).

Available in other special designs and uncased units

Technical data, including performance
curves, sent on request. Let us collaborate on your standard or special
capacitance requirements.

Get the FACTS!
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AEROVOX CORPORATION
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ACME
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OLEAN, N. Y.

ENGINEERING CO.
BURBANK, CALIF.

ELECTRONICS, INC.
MONROVIA, CALIF.
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Export: Ad. Auriema, Inc., 89 Brood St., New York, N.

254

Want more information?

Use post card on

ba..m. A..,

Y.

New

Edt.d,

Mew.

Coble: Auriema, N. Y.

last page.

www.americanradiohistory.com

Sheet -metal hoppers alongside press
feed brass shafts and supports, for riveting together when loaded into press
manually. Note semicircle cut into
bolster, with chute below leading to
tote box for finished pieces. Spring
clips welded to hopper at right can be
used to hold work cards

operator. This heads up a chute of
sheet metal, down which the operator can pass pieces after press work.
Materials handling is further expedited in some cases where a move man takes tote pans from beneath
these chutes and automatically
moves them, when full, to the next
operation.
Stop collars make it impossible
for the presses to close beyond a
predetermined point in the press
stroke. The press can be set to
decide when it meets the proper resistance on variations in commercial thicknesses of metals; in delicate press assembly work this means
that the light hydraulic unit doesn't
smash or distort pieces, such as
might be done in a crank press hayJanuary, 1955

-

ELECTRONICS

PRODUCTION TECHNIQUES

"continued)

ing a fixed stroke. This feature is
utilized in riveting a support onto
a length of brass shaft having a
length tolerance of plus or minus
0.010 inch in a Multipress. A crank
press would buckle the shaft, or
wouldn't make the support tight
enough, if the tolerances weren't
met. The hydraulic press always
joins the pieces correctly, be the
shaft short or long.
The hydraulic presses can be
modified in several ways to increase
production. For instance, in the
latter case, the press now trips a
snap -action switch that operates a
solenoid on an air cylinder, pushing
a piston on a slide clamp to hold the
pieces firmly as shaft and support
are riveted. A manual operation of
clamping is thus dispensed with,
and the job goes twice as fast.

Chassis -Holding Fixture
wiring for one
of the control boxes of the Matador
ground -to-ground guided missile is
done at a single work position in
the Baltimore plant of The Glenn L.
Martin Co. with the aid of a chassis holding device that permits full 360 degree rotation of the chassis
during assembly. The chassis is fastened to the fixture with four bolts
and wing nuts, these being preferable to clamping devices since
the chassis is changed only a few
times a day.
The chassis is bolted to a pivoted
square piece of 1 -inch pressed wood
having 32 equally spaced holes
ALL ASSEMBLY and

Aerovox H -P CERAMIC POWER
and Transmitting Capacitors
Take advantage of that "New Look" in your electronic power assemblies!
These ceramic -dielectric capacitors serve heavy-duty functions heretofore
limited to mica types. H -P Ceramic Power Capacitors are particularly suited
for broadcast, radio-communication, radar and similar assemblies; for industrial high -frequency equipment; for medical appliances, etc.
In both disc ("double -saucer") and cylindrical ("tubular") ceramic -dielectric
bodies. Space- and weight -saving from 50% to 90% over corresponding
micas. Competitively priced.

Also: Ease of mounting; ease of wiring in series or parallel; very low inductance connections; exceptional immunity to humidity, heat, cold, atmospheric
pressure; wide range of designs, sizes, capacitances, voltages.
Let our engineer -specialists collaborate in
adapting these H -P capacitors to your

Get the FACTS

equipment for that "New Look." Literature
on request.

RPORA T/ON

Hi -Q
Method of using chassis -holding fixture
during assembly of missile control
ELECTRONICS

-
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dimensional
specify
After testing numerous design materials,
Technology Instrument Corporation specified

injection -molded

Mycalex

shaft and drive pins in

a

410

MYCALEX
GLASS -BONDED MICA

for

new series of

ganged precision potentiometers.

Chassis can be rotated when detent pin
is pulled down as shown here

drilled in a circle around the pivot.
A smaller piece of pressed wood
permanently fastened to the slanting vertical supports of the fixture
serves as the table on which the
upper piece rotates. A spring -loaded
detent pin mounted on the lower
piece mates with the holes in the
upper piece. Pulling down the pin
thus permits rotation of the chassis
to the most convenient angle for a
particular part of the assembly
operation. Releasing the pin locks
the chassis in that position.
By

permitting closer dimensional toler-

ances, Mycalex glass -bonded mica allows
TIC to reduce the size and hold these di-

mensions constant under toughest environ-

mental conditions. And dimensional stability of the Mycalex coupling arm provides
precision

transference

of

rotary

shaft

For more details

this exciting material
and its application to your
design problem, write to
General Offices and Plant:
Department 114
Clifton Boulevard
Clifton, N. J.
on

motion between adjacent potentiometers

without backlash.

TIC designers are

Illuminated Magnifier
Aids Inspection of
Missile Controls
SOLDERED JOINTS and screw -terminal connections of control units
for the Matador guided missile are
carefully inspected at the Baltimore plant of The Glenn L. Martin
Co. with the aid of a MagniVision

typical of the hundreds
SINCE 1919

of electrical and electronic engineers who
have discovered the outstanding qualities

of Mycalex. Important Mycalex properties

THE

CAL
INSULATOR

111D1 MARX

IIG.

U

1.

111. OTT

include:

256

*
*
*

low electrical loss factors

*

impervious to water, oil
and organic solvents

*

very high arc resistance
with complete freedom
from carbonization

high dielectric strength

permanent and absolute
dimensional stability

Want more information?

MYCALEX
CORPORATION
OF AMERICA
World's largest manufacturer
of glass -bonded mica products

Use

Executive offices:
30 Rockefeller Plaza

New York 20, N. Y.

post card on last page.
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Magnification combined with intense illumination improves efficiency of inspecting screw terminals in missile
black box
January, ¡'255-ELECTRONICS
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(continued)

inspection lamp. The lamp is supported on a bench -mounted frame
that permits easy adjustment to any
desired angle and position. A circular fluorescent lamp provides the
illumination, and the white plastic
housing keeps light from the eyes
of the operator. This combination
of light and lamp is useful for many
other types of inspection and assembly jobs in electronic plants.

LNew hf wave analyzer! -;

Beveling New Pliers
Prevents Nicking of Wires
SOME makes of new long-nose pliers
have very sharp sides and sharp
peaked serrations inside the jaws.
Sharp edges and points will break
or nick wire strands when these
pliers are used to pull, form or bend
wire.
To prevent damage to wire
strands, new tools should have the
sharp edges cut to a fine bevel with
a file or abrasive cloth. The sharp
crested serrations in the jaws can
be lightly dressed down with a finecut file.-Glenn L. Martin Co. training bulletin.

Testing Seals of
Coaxial Cavities
soldering of tuning cavities
for two-way radio communication
equipment in Motorola's Chicago
plant, the quality of the hermetic seal is checked by inserting
each cavity in a liquid bath maintained at 90C by a Cenco Bimetallic
Thermoregulator. Bubbles indicate
a leak and pinpoint its location. The
temperature of the bath is controlled and is monitored with a
thermometer to maintain the desired test pressure inside the units
under expansion of air with heat.
AFTER

Sierra 158 High Frequency Wave Analyzer

Fast, convenient, 500 KC to 10 MC!
New Sierra 158 Analyzer is a highly selective, double superheterodyne
receiver providing wave analysis data direct in dbm referred to 600 ohms
impedance. The instrument uses a cathode follower input probe with two
detachable capacity dividers for 20 or 40 db attenuation. It also includes
a built-in attenuator adjustable in 10 db steps to a maximum of 60 db.
These features, in combination with 22 db usable meter readings, provide
a measurement range of 122 db, from -80 to +42 dbm. A measurement
accuracy of ±2 db is assured for levels above -70 dbm. Spurious components from analyzer circuits are at least 50 db below fundamental. An
injection oscillator at 2 mc is provided for rapid voltage calibration. A
phone jack is available for aural monitoring. The instrument also includes the Sierra -designed precision spiral -scale frequency dial. Write
for complete data.

SPECIFICATIONS
Frequency Range: 0.5 to 10 megacycles.
Signal Measurement Range:
dbm
to +42 dbm, referred to 600 ohms.
(77.5 pv to 97.5 NO
Selectivity: 3 db down at 3 kc off; 30 db
down at 12 kc off.
Signal Measurement Accuracy: ±2 db

-80

above

-70

dbm.

Spurious Responses: At least 50 db down.
Input Impedance: Greater than 1 megohm shunted by approximately 8 µµf.

sierra
Placing finished cavities in temperature controlled bath to check for leaks
ELECTRONICS

-

Frequency Calibration Accuracy: Depends on stability and calibration accuracy of the 22.5 - 32 mc variable oscillator, which is maintained within
0.25%. This results in dial accuracy
ranging from ±.056 mc to ±.080 mc.
Operating Power Requirements: 105 to
125 volts, 50/60 cps, 95 watts drain.
Cabinet Dimensions: 17 inches wide, 9r1a
inches high, 131/2 inches deep.

Weight: Approximately 40 pounds.
Data Subject to Change Without Notice

Sierra Electronic Corporation
San

Carlos

2,

California, U.S. A.

Sales representatives in major cities
Manufacturers of Carrier Frequency Voltmeters,
Wave Analyzers, line Fault Analyzers, Directional
Couplers, Widebond RF Transformers, Custom
Radio Transmitters,VHF-UHF Detectors, Variable Impedance Wattmeters, Reflection Coefficient Meters.
3235
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69 New Products and 65 Manufacturers' Bulletins Are Reviewed
.. . Control, Testing and Measuring Equipment Described and
Illustrated . . . Recent Tubes and Components Are Covered

KLYSTRON
extends DME effectiveness
San
INC.,
Bruno, Calif., has announced a new
klystron that will extend the effectiveness of distance measuring
equipment by about 50 percent, both
for measurement of distance and
determination of bearing. Type
X566 klystron delivers over 20 kw
of peak pulse power with only 100 mw drive-a power gain of 53 db
in uhf operation at 900 to 1,400 mc.
It features the Eimac modulating
EITEL-MCCULLOUGH,

anode by means of which the pulsing equipment is greatly simplified.
The ceramic and copper construction permits wide range tuning,

DIGITAL VOLTMETER
measures d -c rapidly

NON-LINEAR SYSTEMS, INC., Box
728, Del Mar, Calif. Model 519

digital voltmeter is a self-balancing,
digital potentiometer for measuring
d -c voltages from 0.001 to 999.99 v.
Maximum error is either less than
0.01 percent of the applied voltage
or 0.001 v, whichever is greater.
The instrument makes an average
of 75 readings per minute, with
automatic indication of polarity and
decimal position. Input resistance

MULTICOUPLER
rack mounted unit
Division of ments. Type AM -1 receiver multi National Electrical Machine Shops, coupler is a rack mounted unit with
Inc., 919 Jesup -Blair Drive, Silver a frequency range of 2 tò 30 mc
Spring, Md. A new wide frequency
range receiver multicoupler has
been developed to couple 8 receivers
is a

CLARKE INSTRUMENTS,

antenna with practically perfect isolation between receivers.
Particular attention has been given
to obtaining an extremely low noise
figure. This multicoupler makes use
of specially designed wide -band
transformers and circuit arrange to

258

1

ease of adjustment of input and
output coupling devices, and provides extreme ruggedness and
mechanical stability. Also, it
minimizes replacement costs. Of
special significance is the high average power capability of 1 kw, which
would allow the duty cycle to be
raised to 5 percent with a 20 -kw
peak output, or 10 percent with
a 10-kw output, and so on. The
X566 and its associated circuit components, comprising a complete
amplifier, have ndw become available.

is in the order of 1,000 megohms on
the low range and 11 megohms on

the high range. The front panel
readout presents an internally lighted, in -line numerical display of
the digital information, polarity
and decimal. Accessories are available for transmitting this information to remote readouts, as well as
for printing, typing or punching
permanent records. All major assemblies are plugged into connectors on the chassis.

and a gain in each channel of
nominally 2 db. Radiation suppression is greater than 60 db and
isolation between any two receivers
is greater than 55 db.

SELENIUM RECTIFIER
features long life
PYRAMID ELECTRIC Co., 1445

Hud-

son Blvd., North Bergen, N. J. A
new design in selenium rectifiers
features edge mounted plates providing full air circulation between

For additional information on all items on this page, use post card on last page.
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Type 6493-Low level 2000-4000
MC amplifier. Greater than 35 db
gain with 15 MW output.

Sylvania offers designers
basic Traveling Wave

Tube Types
6493

- low level amplifier

Type 6496-Tunable backward wave oscillator. 35 MW outwatt. Complete 2000-4000 MC coverage.
put, up to
1

6496 -10 to

1

voltage

tunable oscillator

6559

- medium power amplifier

All with 2000-4000 MC bandwidths

wt.

11

lbs. approx.

Amplifiers require no tuning
Encapsulated for ruggedness

Aluminum foil lightweight solenoids available
Complete technical data available on request

Type 6559-Medium power 2000-4000 MC amplifier.

417-

sYLVA1NIA

LIGHTING
ELECTRONICS

-January,

RADIO
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ELECTRONICS
Want more information?

1

watt

output with greater than 25 db gain.

WRITE FOR COMPLETE TECHNICAL DATA

Sylvania Electric Products Inc.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.

University Tower Bldg., St. Catherine
Montreal, P. O.

TELEVISION

Use post card on

last page.
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plates, light constant contact,ressure which eliminates center- hot
spots, rigid construction eliminating loose plates, smaller overall
size per rating, and simpler mounting. Pyramid's new rectifier construction assures longer life and

FLUXLESS SOLDERER
for medium-sized work
E. Rosedale
Ave., West Chester, Pa., has released a new model of Sonobond,
AEROPROJECTS INC., 310

ultrasonic equipment for fluxless
soldering of aluminum, copper,
brass, silver and magnesium. It
consists of an ultrasonic generator,
heating platen and a hand -operated
soldering head and is designated
model No. S-3-H-54-11. The unit

PHASE SHIFTER
supersensitive device
phase shift up to 360 deg. Linear
proportional phase shift of 180 deg
is obtainable with small change of
either inductance or capacitance, as
little as ±1 percent at high frequencies, or ±20 percent at low frequencies, with negligible time constant. Illustrated is the device using
a saturable reactor as variable inductance for control of thyratron
BROWNTHORN ELECTRONICS, INC.,
outputs up to several kw, from 0
P. O. Box 1089, Stamford, Conn. to maximum, with d -c control signal
The VecTrol phase shifter com- less than 1 mw. The phase shifter
prises a patented network of 4 with special small temperature
rugged static components providing sensing element controls thyratron
is

minimum aging. The rectifiers can
be used in all types of electronic
equipment, including radio and tv
circuits. They can be used as replacements for all existing standard
rectifiers. Complete engineering
data are available upon request.

is particularly well adapted to her-

metic sealing problems, electrical
wire joints and other moderate size
work. It will accommodate soldering tips varying in diameter from
in. This versatile hand
lag in. to
tool will tin aluminum in 3 to 5
seconds. A 50-watt tip heater can
supply all the necessary heat for
many small jobs. If the work piece
is large, then the 600-watt heating
platen can be used to supply additional heat.

output continuously from 0 to
maximum with temperature change
as little as 0.5 F. The VecTrol circuit may be adapted to use existing
commercial types of inductance or
capacitance transducers to control
thyratron output up to several kw
in accordance with pressure, acceleration, temperature and so on,
without further amplification. The
phase shifter may be used for phase
modulation or frequency modulation of radio transmitters for tele metering and the like, and provides
±100 deg linear phase shift. This
would amount to approximately
four times that of conventional
modulators.

GUDEMAN CO. OF CALIFORNIA, INC.,

grams. Terminals are 22 Awg
copper wire (maximum length 7hs
in.). High -potential test is 2,000 v
rms.

9200 Exposition Blvd., Los Angeles
34, Calif. Type GEM miniature
plug-in pulse transformers are now
available in the pulse width range
from 0.05 to 2 ,.sec-with 2 or 3
windings. They are epoxy resin impregnated and molded. Operating
temperature range is from -70 C
to 135 C, and they surpass MIL -T27, grade 1, class A test specifications. Size is in. diameter x 198- in.
high. Weight is approximately 5

COPPER FOIL
used in printed circuit work
THE PERMACEL CORP., U. S. Highway 1, New Brunswick, N. J., has
introduced Permacel 195, a new
adhesive coated copper foil designed
for use in printed circuit work. The
P195 has a heat resistance after

PULSE TRANSFORMERS
for printed circuitry

260
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INSTRUMENT CORPORATION
OF AMERICA

ss e

Ie

teggettoa

One-piece construction*

assures high accuracy and
super-deperdability to the
most rigid specifications.

,;ernaiies for doser
and the ultimate
ap r extreme dir;1ensiona
recision, accurate concentricity and highe
dielectric qualities, tre required, 1r-strut-men
Corporation of America assemblies are
specified wi-h confidence. One-piece,
unitized constructi,» eliminates dimensional
variation c j e to accumulated errors,:
provides jewel-like finish, uniform
ring harthì-ss and reduced weight.
Engineeriic "know-how" resulting',
from
of specialization and,
con -iruous collaboration with

es, abSOI te
ait; rization. Vsthe

rstr}

Proven for

performance in
precision instruments
and equipment ,rr_li,aing
SYNCHROS, GYROS, rADAR,
FIRE CONTROL, TISI TABLES
and other CRITIC<L APPLICATIONS

i

Trrrsity

ers

leading mani facturers
all over the world is at
four immediate service.

TYPICAL
SPECIFICATIONS
SIZES:

.035" to 36"

D

ar>teter, Cylindrical or Flat

Rini Thickness .005"

ROSS -SECTIONS:

to .060

or More

More Hi -Pot
Inter -Circuit
70 -o 95 Brinell

3REAKDOWN: 1000 V
ZING HARDNESS:

'

)r Better

'INISH. 4 Micro -Inch

SURFACE PROTECTION_

o+

Palladium and Rhodium,

or Gold Prevent Tarnis., Minimize Wear & Noise

INSTRUMENT CORPORATION OF AMERICA
BLACKSBURG

VIRGINIA

DEPOSITION PATENTED PR.rCESS AVA.L,I±LE L1+1)(í EXCLUSIVE LICENSE
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cure to solder of 410 F for 10 sec.
This 1 -oz electrolytic copper foil
coated with a thermosetting adhesive in dry film form, can be
laminated to materials such as steel,
brass, bronze, aluminum and wood,
in addition to phenolics. Used for
printed circuits in such areas as
radios, hearing aids, tv and numerous electrical and electronic applications, where miniaturization is
desired, P195 sets at a glue line
temperature of 325 to 350 F for a
period of 10 to 20 minutes. Pressure
required for lamination is from
100 to 2,000 psi.

l'

r1P`'
VOLLAGE
HIGH
voltage born
DC output 20,000 volts
and °up DC outputfrom
wave

rent,
A

'

MP. Cell
to 195
to

0
0
GERMANIUM DIODES

1/16"

diameter` from
/1 1/2"
1,,

of subminiature glass type

Length'

to 12"

Write for

Bulletin H'2

TRANSITRON ELECTRONIC CORP., 403

f1

0
SEAM

borne
boorne

Range

Industry

types
in all

É

i\I

;.

1oçAfto

atOgs

om an

vo\ts Aurrent

up.
1P(1° Wave
torn 10 tout
froto
in
abie
bah stlaYer
Av d

Availablefrom .2 M
and sues OC current
to 195
Wave.

119

0

0

for

equipment.

R

in the

rile air-

HERMELICUES

Widest

Main St., Melrose, Mass., has available a line of subminiature glass
germanium diodes with gold bonded
construction. These diodes feature
conductance,
superior forward
higher inverse resistance and
greater ruggedness. An example is
the type T8G, which offers over 5
megohms at 100 v inverse, and
under 10 ohms at 1 v forward. Ask
for bulletin TE-1319.

its Bto

half
output,
Bulletin H-2
Write for

available

for

units

%e n' MA'

Weer

WittEft-11BÁ

SMALL RESISTOR
is a 3 -watt

INTERNATIONAL RECTIFIER co
EL
Z
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ORegon 8-6281
SEGUNDO, CALIFORNIA
2uaíry 9nz a/ REoi
o41.1'4. Ia)9241 Stir
For

additional information

on

unit

Co., 35 Marshall
St., North Adams, Mass., has available a new subminiature 3-w wire wound resistor. Developed especially
SPRAGUE ELECTRIC

NEW YORK

vi

all items on this page,
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FREQUENCY

STANDARD
T his precision instrument
is a source of highly stabil-

ized frequencies covering
the range from 10 kc to 50
mc at intervals of 10 kc, 100
kc, or 1 mc. Stability of one
part in 107 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

ONE DAY SERVICE
on

MODEL 252

Write for catalog and
detailed specifications.

MODULATION
MONITOR

QUARTZ

The Model 252 Modulation
Monitor measures the percentage of modulation of
AM transmitters operating

CRYSTALS

from 100-225 mc, or 225
mc -400 mc. It features:
wide VHF range; over -modulation indicator; carrier level indicator; audio output monitoring;
low noise and hum.

throughout the range of frequencies
from 1500 kilocycles to 50 megacycles.

1500

Fundamental Crystals
- 15000 KC. 0

a

-

KC

Crystals

-

15 MC

-

50 MC.

All orders of less than five units
of any one frequency in the range
1500 KC - 50 MC - will be mailed
within 24 hours from the time received.

NEW LONDON INSTRUMENT
P

NEW

BOX

O.

189E

LONDON. CONN

i(.

F-605

F-609

F-612

Pia dia. .050
Pin logtb..238

Pin dia. .095
Pio InniS..415

Pin dia. .128
Pia lagt&..820

Pin spacing on eacb of above is .486

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 JAN 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.

Available for envelope types T7, T8, MTB,
T9, T12, ST12, T122DI, ST14, 514, ST16,
T51/2, T61/2,MT-IC, ST19, T14, ST128CT-9.

Manufacturers of
Electronic Components

WHEN

Crrlibration

ORDERING
SPECIFY:

(1) Frequency
(2) Holder Typen

(3) Circuit Data
mmf load,
132

once, etc.)
(4) End Use (Equip-

ment type a
monufo
development,
etc.)

'Adaptors

con be

supplied for 3/4"
pin spacing.

For

All fundamental
crystals are calibrated into 32 mmf
unless otherwise
specified. All over-

tone crystals are
calibrated for series

resonance,

unless

otherwise specified.

All units are calibrated to .0025./
or better of their
nominal frequency
at 25

C.

further Infer notion write. wire or cell:

a/
AL Mfg. Co., Inc.
18 N. Lee

JAMES IPPOLITO

& CO., INC.
401 CONCORD AVENUE, BRONX 54, N. Y.

ELECTRON ICS
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tandí

d and

for use in military and industrial
electronic equipment, the tiny unit
will find wide application in pointto-point and terminal board wiring
as well as on printed wiring boards.
The unit is only 1t in. in diameter
by il in. in length and has a maximum resistance value of 10,000
ohms. Complete description of the
new resistor is given in Engineering Bulletin 111-B, which lists
standard resistance values.

Special

nstr tions-

"HLT

5008"

120°C

WIRE

NYLON
JACKETED

WIRES

-FOR

CHESTER

EVERY

ELECTRICAL

AND

meerd7dadcze,

ELECTRONI

MICROPHONE
with transistor preamplifier

NEED!

WIRES & CARIES
It pays to make CHESTER
quality -engineered wire
and cables your standard for both commercial
and military requirements.
Every foot of conductor
bearing the Chester label
is laboratory tested
and service-proven to
perform as specified.
Chester extra -strength
plastic coatings are made
super -durable for longer life
and smooth pliability assures
the easier working
qualities that speed
wiring production.

7
SR1R.H

lANC'76

WIRES
or
Colors

}Rn,

Sp¡raMog

Solid

NEW CHESTER BULLETINS
Complete data and

specifications on
quality conductors
for all electronic
wires and cables will
be supplied prompt.

&

ly. Call or write,'
today)

spEciAt

io

SPECIIPICAt10N5
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For

down.

-

says
For Dependable Wiring,
Connect It with Chester!

CHESTER
CHESTER,

Bryant St., San
Francisco, Calif., has available a
transistorized magnetic microphone
in a new hand-held design. Transluctance model A-258 is a high
quality magnetic microphone with
a 2 -stage built-in transistor amplifier. Its inherently low noise and
h -f response yields dramatic improvement in speech intelligibility
in vhf communication and audio announcing under difficult conditions.
The amplifier uses 2 junction -type
transistors in a circuit specially designed to afford suitable impedance
matching and peak clipping. For
strength and compactness, the
miniature components are assembled on a tiny copper laminate
base, etched to provide interconnections in the printed circuit technique. The entire unit is plastic coated and then mounted within the
microphone capsule. Frequency response of model A-258 is --6 db
from 500 to 6,000 cps, with a 6 db
per octave fall -off from 500 cps
REMLER Co., 2101

GENERATOR
for dielectric heat sealing
H -F

cunt coital

N

E
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W
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INDUSTRON CORP., 50 Brooks Road,
Needham Heights, Mass., announces
an h -f generator for dielectric heat
sealing which will operate within
last page.
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?RECISION
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INSTRUMENTS

The accurate transmission of electrical impulses through a movable contact is dependent solely upon the properties of that contact.
Illustrated at the right is a Ketay Synchro,
which is the heart of many precision indicating, communicating and control devices. Ketay is noted for Synchros and Resolvers capable of extreme accuracy. Therefore, Ney
Precious Metal Contacts have been selected
because of their practically ideal physical and
electrical properties.
Ney Precious Metal Alloys have high resistance to tarnish, are unaffected by most
industrial corrosive atmospheres, and are fabricated into slip rings, brushes, commutator
segments, wipers, contacts and similar components for use in electrical instruments.
Call on the Ney Engineering Department for
help in selecting the right Ney Precious Metal
Alloy which will improve and prolong the
life and accuracy of your instruments.

THE J. M.
979

Compact ... Rugged

Lightweight

NEY COMPA NY

.

.

6PDT arrangement

STREET, HARTFORD 1, CONN.

ELM

.

.

ALL these features are achieved by the
use of an extremely efficient rotary motor, precision built, with hydrogen an-

Specialists in Precious Metal Metallurgy Since 1812
iNY34B

-

nealed parts.
COMPACT

-

FOR

S PAC E
MODERN

CIRCUITRY

MONEY SAVERS

IN -RES -CO

fOR

PRODUCTION ECONOMICS

TYPE IR
WIRE WOUND

RESISTORS
The practical, low cost solution for
circuit designers striving for the subminiature. Type IR units offer preci-

sion resistance values capable of retaining stability through long periods
of continuous or intermittent service
Type IR resistors are available at

prices based on mass production

methods of manufacture. Wound to a
tolerance of ±107, they are permanently accurate. Conservative ratings

allow ample safety margin in all

jwOo-

service. Special Bakelite
forms eliminate shrinking, swelling
and temperature effects. IN -RES -CO
moisture and fungus proof coating offers absolute protection against climatic extremes. Specify IR Type res.stors for all applications where precision performance and limited space
are important determining factors.
classes of

e h0
Qy

i
RESISTORS CO.

ELECTRONICS

-January,

1955

MIL -R-5757B.

Based on 1,000.000 operations, contacts are
rated at 3 amperes at 26.5 V.D.C. or 115
V.A.C., 60 to 400 CPS.
Coil resistance values range from
to 14,000 ohms.

6

ohms

Other standard contact arrangements are
2 PDT, 3 PDT and 4 PDT. All are available
with solder -type terminals.

Fill in coupon for catalog.
I-

FILTORS, INC.

WRITE FOR NEW RESISTOR

Please send data sheets on your subminiature

HANDBOOK

relays.

-

Contains

complete data and recom-

mended applications
for resistors for every

UNION
JEW JERSEY

APPLICATION -DESIGNED RESISTORS

-

30 Sagamore Hill Drive
Port Washington, L.1., N.Y.

INSTRUMENT
COMMERCE
AVENUE

One inch diameter, with
1-5'16" long enclosure
RUGGED
Withstands operational shock
of 50 G's and operational vibration of
5-500 C.P.S. at 10 G's. Altitude to 80,000
feet. Ambient
temperature range of
-65°C to +125°C.
LIGHTWEIGHT
Only 2.6 ounces (even
with mountings interchangeable with larger
relays of other manufacture).
Tests of production relays, under USAF
supervision, have proven that this relay
meets or exceeds the requirements of

NAME
TITLE

purpose.

COMPANY
FOR

ELECTRONICS

AND INSTRUMENTATION

Want more information?

Use post card on

www.americanradiohistory.com
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NEW PRODUCTS

the FCC allocated limits of the 27 mc industrial band, eliminating the
need for a shielded room. The new
generator, with a single dial selector for a full range of desired sealing capacities is extremely simple
in design, and an improved power
source for dielectric heat sealing
of thermoplastic materials. The
generator, conservatively rated, is
available in 1 and 2 -kw models.

INSTRUMENTS

n

pys end cAi

,MEtERs
MAGNETIC CLUTCH
for use in precision devices

... give the

ultimate
in performance in all
phases of oscillographic
recording, particularly
where high sensitivity,
frequency response and

resolution are important.

MODEL 708C

High sensitivity consistent with extended frequency range
of galvanometers is achieved through special design characteristics backed by 20 years experience in the manufacture
and design of recording instruments. Better resolution is obtained through increased record travel and writing speeds.
The result is high amplitude recording of static and dynamic
phenomena in the 0 to 3000 cps frequency range with extremely small input signals.

H
266

For

DIVISION

OF

E.

AIRCRAFT ARMAMENTS, INC., 4003

MINNEAPOLIS -

5th Ave., Denver 3, Colo.

additional information

on

all items on this page,

not induce angular displacement
error into the system upon engagement. Input and output shafts are
magnetically coupled when the coil
is energized. Mounting is identical
to Mk 8 Mod 0 servo motor. The
case is 1.750 in diameter by 2.062
long. This size unit can cover a wide
range of torque-to -current ratios.
The company will also modify the
shafts, provide terminals or cable
to any length and supply precision
gears to the customer's specifications for input and output requirements.

ENVELOPE DETECTOR
requires no amplifier

HONEYWELL
130

St., Flushing 54, N. Y. Model T500
magnetic clutch is a precision electromechanical component for use
in high accuracy computers, servo
systems and similar devices. Couplings are designed so that they will

MICROWAVE

Write for complete information concerning our
oscillographs, galvanometers and
accessory bridge balance units and amplifier systems.
A

TRANS -AMERICAN PRECISION INSTRUMENT CORP., 34-17 Lawrence

use post card on

www.americanradiohistory.com

Seven Mile Lane, Pikesville 8, Md.
Model 433 microwave envelope detector permits direct viewing of
high level r-f pulse envelopes. The
distortions and uncertainties caused
by amplifier characteristics are
last page.
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eliminated. Push-pull
outputs are provided by two microwave diodes which terminate the
collinear arms of the magic T.
These output voltages can be applied directly to the vertical deflection plates of a c -r tube. With care,
bandwidths of 100 me can be attained. The pulse thus viewed on
the crt is virtually distortion -free.
It is available with center frequencies of 9.25 kmc (RG-52/U) and
5.65 kmc (RG-50/U).
completely

FOR SLIP RING ASSEMBLIES NO

THIS CALL

WAFER SOCKET
for printed circuit use

BIGGER THAN

Churchill,
Chicago, Ill., has available a newly
designed laminated tube socket for
printed -circuit application. Sockets
utilize twin wafers supporting contacts with vertical terminals which
snap into individual holes in the
circuit panel. This permits the
printing of jumpers on the circuit
panel to connect different pin positions. Static load tests indicate
that this socket, properly dipsoldered into a multiple-hole pattern in a printed wiring panel, will
withstand a force ten times normal

Slip ring assemblies we have made meas-

METHODE MFG. Co., 2021

-

January, 1955

For

M

I .

ure no more than .080" diameter by .450

inches. We can

make

them smaller or

larger, with more or fewer circuits. Many

of our miniature slip ring assemblies are

carried in stock and can save you develop-

ACTUAL SIZE
silver rings molded

ment and die costs. Ask for booklet, "Minia-

1.

ture Slip Ring Assemblies."

2. Gold

additional information

Coin

In melamine.

rings molded in

nylon.
3. Plated rings in cast resin.

tube withdrawal force with the
printed circuit base material fracturing before failure of terminal
connections. Sockets are available
ELECTRON ICS

P

P

1
on

M INDUSTRIES, INC.
270 FAIRFIELD AVENUE
STAMFORD, CONNECTICUT

all items on this page, use post card on last page.
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in 7 and 9 -pin types and to be used
either with or without tube shields.
They are designed primarily for
use in large volume commercial receiver applications and can be
furnished in most grades of sheet
phenolic and polyester fiberglass

RAYONIC
CATHODE RAY TUBES

insulating material.

TYPE 3SP

ANOTHER
EXAMPLE OF

e

SELENIUM RECTIFIERS
for use in Geiger counters

PIONEERING
The introduction of the 3SP type Waterman RAYONIC cathode ray tube
has been received with great enthusiasm. Its unique applications have more
than justified enthusiasm. From a mechanical standpoint alone, this acceptance has been based upon the fact that two 3SP cathode ray tubes occupy
the same space as a single 3 inch round tube-a feature which makes the tube
an outstanding performer in multi -trace work. As many as ten tubes have
been mounted across a standard relay rack panel without crowding. The low
deflection factors of the 3SP have still further widened its use in single cathode ray tube video devices. The choice of screen is optional and available in
Pl, P2, P7 and Pl1 phosphors. The 3SP1 is available with JAN stamping.
Let the 3SP type Waterman RAYONIC cathode ray tubes add their new
concept of compactness to your own equipment.
TECHNICAL DATA The basic properties of the cathode ray tube that
concern the designer or the user are: deflection
sensitivity, unit line brightness, line width, static voltage requirements and
physical size. A comparison between cathode ray tubes manufactured by
Waterman Products Company is shown in the table below. These tubes are
available in Pl, P2, P7 and Pll phosphors. 3JP1, 3JP7, 3SP1 and 3XP1 are
available as JAN tubes.
PHYSICAL DATA

TUBE

Face

Length

10"

3RP1

3"
3"
3"

3SP1

3XP1

3JP1

3MP1

STATIC VOLTAGE

DEFLECTION'

Base

A3

A2

A2 Max.

Med Diheptal

3000

1500

2000

750

2500

LIGHT

Hor

OUTPUT..

111

150

352

99

104

33

Vert

8"

Sm

91/43"

Sm Duodecal

1000

2750

61

86

1.5x3"

91/43"

Sm

Duodecal

1000

2750

61

86

44
44

1.5x3"

8%"

Loctal

2000

2750

33

80

218

Duodecal

INTERNATIONAL

RECTIFIER

CORP.,

1521 E. Grand Ave., El Segundo,

Calif. Two cartridge type selenium
rectifiers, types U45HP and U50HPF, have been developed for use
as h -v power supplies in Geiger
counters, electrostatic deflection
voltage supplies for air b o r n e
equipment, and other similar instruments. T y p e U45HP pictured is a half-wave unit, 2 in.
long and 4 in. o -d, supplied with
pigtail leads. It will deliver 1.5 ma
maximum at 900 v d -c. Type U50HPF, the second cartridge pictured,
is a half -wave unit supplied with
pigtails and ferrule terminals and
delivers 1.5 ma maximum at 1,000
v d -c. This rectifier measures 1 in.
in length with in. o-d. Ratings and
specifications are given in bulletin
H-2.

Cuefiection in volts per inch.

**Light output of

an clement of a raster

¡

ne (one

All heaters 6.3 V AC, .6 AMP.

mm

long and not exceeding .65mm in width) in microlumens.

WATERMAN PRODUCTS CO., INC.
PHILADELPHIA 25, PA.

CABLE ADDRESS: POKETSCOPE

WATERMAN PRODUCTS INCLUDE
3JPI, 3JP7, 3SP1, 3XP1 JAN RAYONIC)
Cathode Ray Tubes

3JP-3MP-3RP-3SP-3XP RAYONIC
CATHODE RAY TUBES
P1, P2, P7, and
P11 Phosphors
POCKETSCOPES® PULSESCOPES®
RAKSCOPESd
And Other Associated Equipment

Available in

WATERMAN PRODUCTS
268
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RADIO NOISE FILTER
for fuel booster pumps
THE POTTER Co., North Chicago,
Ill., has developed a radio noise
filter for fuel booster pump applica last page.
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(continued)

tion. It weighs only 11} oz and
measures gï in. x 234 in. o.d. with
resultant volume of 4.77 eu in.
Center hole design allows access to
the drain plug of the booster pump.
Along with meeting the environmental and vibration requirements
prescribed by specification MIL -E 5272A, this new 20 -ampere continuous duty filter is engineered to
comply with the radio noise limits
set forth in specification M IL -P-

-7444Á(11)
ATION VINYL SLEEKING

5238.

4soligir

D -C
is

EP -93

NOW
AVAILABLE

POWER SUPPLY

voltage -regulated unit

POLYTECHNIC RESEARCH & DEVELOPMENT CO., INC., 202 Tillary St.,
Brooklyn 1, N. Y. Type 807

voltage -regulated d -c power supply has been designed for general lab and production line
use and to provide power for l -v
klystrons. It features a wider than
usual output range with a B-supply
ranging from 0 to +600 v, 0 to 200
ma; and a C -supply from 0 to -250
v, 0 to 5 ma. It will provide
klystrons with up to -600 v cathode
voltage and an additional 0 to -250
IT for the reflector. Higher voltages
may be obtained through stacking
two or more units because none of
the supply voltages are grounded to
the chassis. Voltage regulation is
±0.25 v change for both line fluctuations of ±10 percent and load
changes from 0 to maximum, except
for the variable C supply. The latter
offers ±0.25-v change for line
fluctuations with a constant load.
Ripple is less than 4 mv.

IN ALL

Warner
Drive, Culver City, Calif. The Tru-

SIZE RANGES

Low Temperature Flexibility to -90°F (impact test)
Flame resistant all sizes self extinguishing in less than 15 sec.
High Temperature Stability up to 260° F

-

Completely fungus resistant

For use wherever Air Force Specification MIL -I -7444A, Amend.
1 applies, Resinite EP -93 Vinyl Insulation Sleeving is now available. Here is one outstanding source-one material-to meet
the requirements of all 3 size ranges of this specification.
The quality of Resinite sleeving is rigidly controlled through
meticulous compounding, precision manufacturing and thorough inspection. To speed your in-plant processing of each
order, Resinite Laboratory Test Reports of EP-93 and other
Specification Grades of Resinite Sleeving are furnished with
each shipment at no extra cost.
One order will show you why more Resinite Specification
Vinyl Sleeving than all others is used by the aircraft and,
electronics industries. Write for samples and performance data.
R

esinite

COAX LOUDSPEAKER
features improved magnet
STEPHENS MFG.CORP., 8538

3

Resinite

I

RESIN INDUSTRIES, INC. SANTA BARBARA, CALIF.
SPECIALISTS IN

VINYL SLEEYIND AND TUBING

FOR

THE

AIRCRAFT, ELECTRONICS AND PHARMACEUTICAL

FIELDS

Sonic model 206AXA 15-in. coaxial
ELECTRONICS-January, 1955
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(continued)

loudspeaker employs a dividing
network and also features a means
of adapting the h -f response to the
listener's individual taste as well
as varying room acoustics. Also
incorporated is an improved 74 -lb
Alnico V magnet, which operates
two voice coils. The 2 -in. voice coil
actuates a 15 -in. cone which reproduces the low frequencies down
to 30 cps. A separate h-f driver with
a Dural diaphragm and a 14 -in.
voice coil operates coaxially into a
true multicellular horn for even

wide-angle dispersion of the high
frequencies to 18,000 cps. Impedance is 16 ohms. Power capacity
is 30 w.

Your source for

2K50

REFLEX KLYSTRON TUBES
The new Bendix Red Bank 2K50 is the perfect answer for those who
want a thermally -tuned Reflex Klystron tube for K-band operation.
The 2K50 has two primary applications-first, as a local oscillator in
small, compact, lightweight, high definition radar and, second, as an
oscillator in microwave spectrometers, signal generators and spectrum
analyzers.
Because of its thermal feature, the 2K50 may be tuned automatically.
in aircraft, for
Thus, it is ideally suited for difficult locations
example . .. where direct or mechanical tuning is not practical.
one of the most
Perfection of the complex, ultra -precision 2K50
is a tribute to the unique
difficult electron tubes to manufacture
talents of our engineers and production men. It demonstrates why you
can depend on Bendix Red Bank for the answer to any special-purpose
electron tube problem you may have.

...
...

...

ELECTRICAL CHARACTERISTICS

MAXIMUM RATINGS
Resonator Voltage
Reflector Voltage
Tuner Grid Voltage
Filament Voltage
Gun Cathode Current
Tuner Cathode Current

330 volts D.C.

-150 volts

D.C.

-50 volts D.C.
± 8% volts

6.3

28 ma. D.C.
10 ma. D.C.

Heater Voltage (A.C. or D.C)
6.3 volts
.755 amps.
Heater Current
Thermal Tuning Range.. 23216 to 24751 Mc/Sec.
Min. Power Output at 23504 Mc/Sec.... 8.5 mW.
Min. Power Output at 23984 Mc/Sec... 10.0 mW.
Min. Power Output at 24464 Mc/Sec.... 8.5 mW.
Min. Electronic Tuning at Mid -Band.. 55 Mc/Sec.

PHYSICAL CHARACTERISTICS
Base: Small Octal 8 -Pin, B8-21, Low Loss
Dimensions: Maximum seated height 21/4"
Coupling to Wave Guide: Direct, by means of an insulating fitting
Phenolic Wafer
Cavity: Silver Plated Steel (integral
Mounting Position: Any
Cooling: Convection
within the bulb) Bulb: Metal Output Window: Low loss glass

Manufacturers of Special -Purpose Electron Tubes,
Inverters, Dynamofors, Voltage Regulators
and FractionalNP D.C. Motors.

H -V
is

CAPACITOR

small and light

FILM CAPACITORS, INC., 3400 Park
Ave., New York, N. Y., are pro-

ducing a high -voltage capacitor of
extremely small size and light
weight. A new high -breakdown
plastic film is being employed to
produce capacitors much smaller
and lighter than previously available. These capacitors operate at
temperatures to 125 C, with voltages from 2 to 60 kv. They are
available with hermetic glass or
plastic tube housings with wire
leads or threaded stud mountings.

ANALOG COMPUTER
features 30 amplifiers
MID-CENTURY INSTRUMATIC CORP.,

DIVISION OF

7en4

EATONTOWN, N. J.
West Coast Sales and Service:
Export Sales: Bendix International Division,
117 E. Providencia Ave., Burbank, Calif.
w
205 East 42nd St., New York 17, N. Y.
Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, P. Q.
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611 Broadway, New York 12, N. Y.
The MC -500 analog computer features 30 chopper -stabilized amplifiers, removable problem board, 54
0.1 -percent scale-factor potentiometers, 16 diode limiters, 2 dpdt

relays and amplifiers and extreme
last page.
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accessibility. Provision for 3 servo
multipliers, or 3 electronic function
generators, is also incorporated. An
overall accuracy of 0.1 percent of
full range from -100 v to +100 v
is achieved. Color coding and
labeling of the 800 jacks on both
patch bay and problem board are
identical Programming may be
carried out directly on the machine
as well as on the removable boards.

V CONDUCTIVITY
V/ FLEXIBILITY

I/ DURABILITY

PHALO (0M Scores High
In ALL THREE !
Electro-Voice, Inc. of

Buchanan, Michigan, pioneer
producers of electro -acoustic
products, have this to say about
the Phalo Corn cables used in
famous Electro -Voice equipment
"The main advantages
of the Phalo cables we use on

-

our microphones are their
excellent conductivity, flexibility and durability".
Throughout the wide field of
communications, Phalo cables
are very much "in the current
picture to stay". Have you compared Phalo cable qualities
with those of your present
cables? Why not make the
test NOW!

TINY RESISTOR
features high resistance
THE DAVEN Co., 191 Central Ave.,
Newark 4, N. J., is producing a new
subminiature, encapsulated resistor. The type 1273 is only in. in
diameter by -Po in. long and can be
supplied with up to 400,000 ohms
maximum resistance. Mounting is
by radial leads and power rating is
0.1 w. This resistor is made in accordance with MIL -R -93A specifications, meets all humidity requirements and can be used from -55 C
to +125 C. It is available in accu ELECTRONICS

-

January, 1955

For

-

Write PHALO for cable

samples
or the name of the
Phalo cable man nearest you.
Complete Phalo catalog on request.

PHALO

PLASTICS

CORPORATION

CORNER OF COMMERCIAL STREET, WORCESTER, MASSACHUSETTS
Southern Plant: MONTICELLO, MISS.

Insulated Wire and Cables

additional information
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racies to ±-0.05 percent and can be
supplied with any type resistance
wire depending upon the temperature coefficient required.

why

design
your
own

COAXIAL
CRYSTAL

MIXERS

...you can buy them from stock!

Save time ... reduce costs ... avoid design headaches. Empire Devices offers a wide variety of
standard broad band, fixed tuned coaxial crystal
mixers to meet your needs. Specialized manufacturing facilities and techniques result in economy,
and a high degree of quality control by competent
engineers assures uniformity in manufacture.
Immediate delivery in many instances.
Select one of 8 models in the CM -107 Series, covering the entire frequency range from 225 to 5600
mc. Input VSWR of any crystal mixer in the line
is better than 2:1, without adjustments, for all
frequencies within its rated range. Local oscillator
input requires 10 milliwatts, has a VSWR of 2:1
or better with any injector adjustment. A choice of
input connectors is available. Standard models
can be modified for special purposes!

RECORDER
is pocket-size tape unit
MOHAWK BUSINESS MACHINES
Halsey St., Brooklyn 33,
N. Y. The Midgetape pocket recorder is 8k in. long, 1; in. deep, 33
in. wide and weighs 3i lb. It is
priced at $229.50 (which includes a
CORP., 944

batteries,
recording cartridge,
crystal microphone and earphone).
The new unit is completely battery
operated and cartridge loaded. The
Midgetape has only three controls,
records for an hour on dual track
tape and simultaneously erases old
material as new recordings are
made. Hearing -aid type batteries,
which snap -fasten into the unit,
have an extended life of over 45
hours.

For complete engineering data, ask for our free
catalog Pl
TORE-DIgby 9.1240 SYRACUSE-SYracuse 2.6253 PHILADELPHIA-SHerBOSTON-Unmans 6.8100 WASHINGTON, D. C.-DEcatur 24000
FORT WORTH-WEbster
CHICAGO-COlumbus 1-1566
DENVER-MAin 3.0343
NEW

wood 7.9080

PALO ALTOALBUQUERQUE-5.9632
LOS ANGELES-REpublic 2.8103
TORONTO-WAlnut
CANADA: MONTREAL-UNiversity 6.5149
4-1226
HALIFAX-HAlifax 4-6487
EXPORT: NEW TORK-FAUrray Hill 2-3760

4254

DArenport 5.6360

EMPIRE DEVICES
PRODUCTS CORPORATION

3815

BELL BOULEVARD

BAYSIDE 61

NEW YORK

manufacturers of
FIELD INTENSITY METERS DISTORTION ANALYZERS IMPULSE GENERATORS COAXIAL ATTENUATORS

272
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PULSE GENERATOR
is a

versatile unit

INC., 11811 Major
St., Culver City, Calif. Model 4120A
pulse generator is a low cost highly
versatile unit capable of repetition
rates of 30 cycles to 300 kc in 4

ELECTRO -PULSE,

all items on this poge, use post card on last page.
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decade steps, variable pulse width
from 0.2 sec to 100 µsec in 2
ranges, and variable pulse delay
from 1 sec to 100 sec in 2 ranges.
A positive sync trigger pulse is
available for reference. The main
output pulse, both positive and
negative, is available from low impedance in separate video connectors.

voua

Best

Thickness

Nominal
Size

Inches

12 x

t/1e

Source Is

1

2

3/3=

18x18

1/e

24 x 24

36
48

3/16

1/4

x
x

36*
48*

1/2 & Up
* Can be furnished
in 1/2 sheets

HERE'S WHY: You can

DIAMETER INCHES

order in quantity and in
11/s
3/s
a wide variety of sizes7/6
11/4
and be certain of complete
uniformity throughout.
%
2
Our strict density control
2
21/2
assures you thoroughly
3
non -porous TeflonOther diameters
on specification
free from any flaws which
might possibly affect
your end use or product.
Dimensions are accurate
to your most critical
TYPICAL
tolerances-no rejects,
I.
waste of material or loss
Vs
of time. You get product
'h
purity-Teflon at its
11/2
best in every one of its
2y 11/2
13A
remarkable characteristics.
3
TUBING
Delivery is prompt-you
Characteristics of Teflon
get the quantity you
CHEMICAL
want when you want it.
Completely inert.
Since the availability of
ELECTRICAL
Very high dielectric strength.
Teflon, "John Crane"
Extremely low power factor.
engineers have worked
THERMAL
Temperature range
with Industry to successfully
-300° to +500° F.
MECHANICAL
solve innumerable problems and
Strong, flexible, weather
develop new applications. You can
resistant.
LOW
COEFFICIENT OF FRICTION
benefit from their experience
Absolutely non-stick.
and know-how.
1/4

1

11/16

3/16

1

1/2

9/16

1

s/B

1

3/e

1/2

3/4
7/e

CRYSTAL ADAPTER
for vhf transmitters
RADIO CORP., Boonton,
The 16950 crystal adapter
provides each ARC type T -11B vhf
transmitter with ten communication channels instead of five. It is
particularly suitable to the 4-6
place twin engine executive aircraft
where frequency -flexibility is an
important factor. Weight of the
unit is 22 lb.
AIRCRAFT

N. J.

CAMERA TUBE
features high sensitivity
RESITRON LABORATORIES, INC., 2025

Pontius Ave., Los Angeles 25, Calif.
Type 6198 small camera tube is designed for industrial, military, tv
broadcast and amateur uses. It
combines high sensitivity and resolution together with long life. DiELECTRONICS

-
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1/4

SIZES

INCHES

D.

D.

O.

1/4

1/2

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, III.
In Canada: Crane Packing Co., Ltd.,
617 Parkdale Ave., N., Hamilton, Ont.

CRANE PACKING COMPANY
Teflon. Crone Packing Co., 1809 Belle Plaine Ave., Chicago
13, III.

additional information

on

In

Canada: Crane Packing Co., Ltd.,
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mensions are approximately 1 -in.
face diameter and 61 in. high (including pins). The photoconductive spectral response approximates
very closely that of the human eye.
Photoconductive surfaces of different spectral responses are available
upon request. This tube design is
adaptable to a wide selection of
commercially available lenses.

ALLIED

send for the most widely used
Electronic Supply Guide

D' S

308 -PAGE CATALOG
Simplify and speed all your electronic
supply purchases. Order from the 1955
ALLIED Catalog for fast shipment
from the world's largest stocks
of electron tubes (all types), test instruments, audio equipment, electronic
parts (transformers, capacitors,
controls, etc.) -everything in electronic
supplies for research, development,
maintenance and production.
Our expert Industrial supply service
saves you time, effort and money.
Send today for your FREE 1955 ALLIED

AL L I

E

Catalog-the complete up-to-date

buying guide to the world's largest
stocks of quality Electronic Supplies
for Industrial and Broadcast use.

tux rowpe auát211.0

eau,

á AYTH E

o

SPECIAL PURPOSE ELECTRON TUBES

WE STOCK all types of RAYTHEON
special-purpose tubes for industrial,
broadcast and government use:
Subminiatures, Reliable Subminiatures,
Reliable Miniatures, Rugged, Crystal
Diodes, Transistors, Radiation
Counter, Rectifiers, Thyratrons,
Voltage Regulators, etc. To save time
and money-phone, write or wire us
-and we'll have your RAYTHEON
tubes on the way to you in just hours.
Remember, RAYTHEON specialpurpose electron tubes, diodes and
transistors are always in stock
at ALLIED for quick delivery.
Everything in
Electronics
from ONE RELIABLE SOURCE

ALLIED RADIO
100 N. Western Ave., Dept. 11-A-5
Chicago 80, Illinois
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SERVO SYSTEM
is completely packaged
FEEDBACK

INC.,

1332

PR -0234.

RECTIFIER KITS
save engineers' time
BRADLEY LABORATORIES,

INC., 168

Columbus Ave., New Haven 11,
Conn., has available a series of

For additional information on all items on this page, use post card on last page.
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CONTROLS,

North Henry St., Alexandria, Va.,
has available a new, complete packaged servo system, including amplifier, motor and gear train. The
amplifier is equipped with screwdriver adjustments to peak the
system to a wide variety of load
conditions. Applications include :
synchro data transmission systems,
follow-up systems, laboratory and
industrial instrumentation, simulators, computers, fire control equipment and automatic systems. Characteristics for two models of the
system are given in data sheet

January, 1955

-
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(continued)

vacuum -processed selenium rectifier
kits designed to save the development engineer time. They contain
fully assembled rectifiers marked
with commercial coding. The series of 7 kits will enable the engineer to have on hand the full range
of commercially available selenium
rectifiers, saving the usual week to
10 -day delay in obtaining samples.
The new series offers a complete
range of sizes and rating from
e -in. diameter plates to 5 -in.
x
6 -in. plates, with ratings from 1.5
ma d -c up to 3,700 v peak inverse
to types rated at 10 amperes and
222 v.

vernistat.

The Revolutionary

New Precision Variable -Ratio Transformer
Analog Computers? Servos? Control Systems? Vernistat
is a completely different type of voltage divider combining

PRECISION POTS
meet needs

of prototypes

CLAROSTAT MFG.

CO.,

INC.,

Dover,

The Vernistat consists of a tapped auto -transformer which provides the basic division of voltage into several discrete levels. These
levels are selected and further sub -divided by a continuous interpolating potentiometer that moves between 30 transformer taps.
Because of its unique operating principles, electrical rotation is
held to close tolerances eliminating the need for trim resistors. In
many applications there is also no need for impedance matching
amplifiers.
Specifications of the standard model Vernistat are shown below.
Other versions are under development to meet specific end uses.
What are your requirements for this unique precision voltage
divider? Fill in the coupon now.

N. H. Series 42-900 precision po-

tentiometer has been developed to
meet the needs of prototypes and
laboratory testing. The new controls are based on the design of the
series 42, but with such added
features as: gold-plated bushings,
terminals and screws; front and
rear plates of anodized aluminum ;
limited or continuous rotation by
exchanging one slotted screw only
on exterior of control; and each
potentiometer center -tapped. They
are available in resistance range
from 50 ohms to 100,000 ohms in
standard increments. Power rating
is 3 w. This control exceeds JAN R -19 specifications were applicable.

vernistat division

Linearity Tolerance

825 Main Avenue, Norwalk, Connecticut

features

Max. Output Current

130 ohms

ELECTRON ICS

-

January, 1955

Frequency

±.05%

better than .01%

Output Impedance

MENT CO., INC., 202 Tillary St.,
Brooklyn 1, N. Y. The R6G16W1
magnetic servo amplifier can be

/

vernistat division

SERVO AMPLIFIER
POLYTECHNIC RESEARCH & DEVELOP-

Ps

SPECIFICATIONS
better than

-cycle response

PERKIN-ELMER CORPORATION
NORWALK, CONNECTICUT

Resolution

l

low

output impedance with an inherently high resolution and
linearity not ordinarily attainable by precision potentiometers.

PERKIN-ELMER CORPORATION

Send me more information on the Vernistat.
The application I have in mind is as follows -

(max.)
50 ma

50-3000 cps

Other models including a miniaturized 400 cps version will be
available in the near future.

NAME
TITLE

COMPANY
ADDRESS

For additional information on all items on this page, use post card on last page.
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This typical

reduces size by

tin ued)

25%.

TOUGHEST
PERFORMANCE STANDARDS
...with weight and .Bitte 6arinq.
in the bargain...

Switch Types for
Fire detection

indicators
Trim tab control
Seat positioning
Auto pilot release
Tank jettison

Microphone
circuits
Audible signal
silencers
Equipment testing
Fire detection test
Canopy release
Seat ejectors
Bomb or rocket
firing mechanisms
Auto pilots (holding
coil types)
Instruments
Appliances
and many others

Whether for MIL or for the toughest commercial uses,
Hetherington Switches and Switch -Pilot Light combinations are designed to do the job-with safety
margin to spare. Unique, patented design provides
positive switching (to exceed military life cycle requirements) in less space with less weight. Dozens of special
aviation types in the 15-50 ampere range plus adaptations for exacting commercial jobs.

AUDIO OSCILLATOR

f1fTflfR/N6TON

Seterited

...

HETHERINGTON, INC.
West Coast
276

con

used to operate any 2 -phase, 60 cps,
servo motor requiring up to 16 w
into the control phase. It can be
supplied either as illustrated or
with a built-in magnetic, transistor,
or v -t preamplifier. Design for 1 cycle response assures the widest
possible bandwidth consistent with
the use of 60 cps as the power
supply frequency and thus reduces
many of the stabilization problems
formerly experienced when incorporating magnetic amplifiers into
servomechanisms.

Built to meet your

Hetherington T1000
Switch designed for
MIL -S-6745 uses

r

Division; 8568
For

W.

SHARON HILL, PA.

Washington Blvd., Culver City, Calif.

additional information

on

all items on this page,

use post card on

www.americanradiohistory.com

covers from 12 cps to
BECKMAN

1

me

INC.,
INSTRUMENTS,
P. 0. Box 296,

Shasta Division,

Richmond, Calif. Model 301 utility
audio oscillator covers the range
from 12 cps to 1 me in 6 ranges
with output essentially flat over
that range. Distortion is less than
0.5 percent at the lower frequencies; hum level is down -52 db
from 1,000 cps to 1 me and down
last page.
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-43 db from 60 to 1,000 cps. Each
model 301 oscillator is individually
calibrated in conjunction with an
events -per -unit -time meter and
maintains an accuracy of calibration of ±-2 percent under normal
operating conditions. Output is 10
I/ into 600 ohms on all ranges.

an experienced hand

knows
the
ropes

PLASTIC IMPREGNANT
for capacitors and filters
EMERSON

&

CUMING,

INC.,

869

Washington St., Canton, Mass., has
developed Stycast 62, a low -loss
plastic impregnant for capacitors,
filters and r -f coils. The material is
supplied as a low viscosity liquid,
which when cured to a solid plastic
has outstanding electrical properties, and a useful temperature
range from -55 C to +125 C.
Properties of the cured solid plastic
are : dielectric constant 60 to 108
cycles, 2.6; dissipation factor 60 to
108 cycles, below 0.0003; dielectric
strength, above 500 v per mil.

Stone's Small Diameter
Spiral Wound Bushings

Those hundreds of manufacturers who buy small diameter paper
tubes from Stone know this.
Stone led the way by inventing the spiral wound drinking straw
back in the '80's. Precision production of small diameter spiral
wound paper tubes has continued to be our speciality.
Widely known for hi -dielectric strength and close tolerances
are Stone's spiral tubes of kraft, fish paper, and plastic films.
Stonized, a phenolic impregnated tube, is best known for its low
moisture absorption and good dimensional stability qualities.
Stone's tubes can be manufactured, fabricated, and imprinted
tor less than tubes of any other material.
Take advantage of our experienced hand by phoning or writing
us today.

LAB AMPLIFIER
is a versatile instrument

Stone

AMERICAN ELECTRONIC LABORATORIES, INC., 641 Arch St., Philadelphia 6, Pa. The 10 -mc laboratory

amplifier is a versatile instrument
designed for application in color tv
development, nuclear instrumentation, digital computer circuit development and general wide -band cirELECTRON ICS

-

January, 1955

For

PAPER TUBE CO.

AFFILIATED WITH

STONIZED PRODUCTS CO. INC.
900-922 Franklin Street, N.E., Washington 17, D. C.

additional information

on

all items on this page,

www.americanradiohistory.com
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cuit problems. Bandwidth is less
than 1 cps to 10 me (3 db) with
overshoot less than 5 percent and
compression maximum of 5 percent
at maximum output. Tilt is less
than 1 percent for 60-cps square
wave input. Maximum output is
150 v peak -to -peak with gain of 40
db. The unit is supplied complete
with electronically regulated power
supply and packaged suitably for
rack or bench use.

Why has G -V in
3 Years Become the
Preferred Supplier of

GPM lliandg Tine

Rege.

1)

Because G- V OCTAL &

MINIATURE RELAYS have been...

adopted as production components
by hundreds of principal producers
of electronic, electrical and
aviation equipment.
Delivered

for

use on

over 250
Government

contracts.

G -V ENGINEERING OFFERS

A NEW APPROACH TO
THERMAL RELAY DESIGN

Stainless steel mechanism
welded into a single integral
structure and supported at
both ends for unequalled re-

sistance to vibration and
shock
Heater built inside expanding member for maximum efficiency and protection
Rolling contact action for
positive operation
Easy adjustability where
desired
Precise operation never before available in thermal
relays
Time ranges: 3 seconds to
5 minutes
.

offers complete
technical data and helpful
engineering cooperation on
Only

G -V

THERMAL TIME DELAY RELAYS.

Write for bulletin and help with
your particular problems.

G -V

CONTROLS INC..
24 Hollywood Plaza
East Orange, New Jersey

Hermetically sealed in
metal shell
Heater yoltages up to, 230
volts
Fully temperature compensated
Suitable for. military and
industrial use
Unequalled for ruggedness
and precision
u.

S.

and ForoigpPatents Pending

Greatly expanded production facilities assure prompt deliveries.
278
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MULTIMETER
includes circuit -breaker
PHYSICS RESEARCH LABORATORIES,
INC., 507 Hempstead Turnpike,

West Hempstead, N. Y., is now
offering the complete electrical instrument line of C. P. Goerz of
Vienna. The Universal 1 multi meter illustrated measures both
current and voltage on both a -c and
d -c. Accuracy on d -c is 1.0 percent
and on a -c it is 1.5 percent. The
meter also measures resistance to
within 1.0 percent. It has a built-in
circuit -breaker which cuts the
meter out when it is overloaded on
any scale. The circuit -breaker can
withstand overloads of ten times
the scale reading. Other multi meters measure both a -c and d -c
and voltage in addition to capacitance and resistance.

TUBE CLAMP
is flexible in range
BIRTCHER CORP., 4371 Valley Blvd.,
Los Angeles 32, Calif. Made of
type 302 stainless steel, the new
type 22 tube clamp is specifically
designed to exert a minimum 4 -lb
retention pressure on tube and corn last page.
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NEW PRODUCTS

ponent bases over the entire range
of the 0.040 tolerance allowed tube
manufacturers under JAN specifications. The type 22, being flexible in range, exerts a minimum of
4 -lb retention pressure on a minimum diameter base while never
exerting so much pressure on maximum size bases as to cause breakage.
This flexibility eliminates
the need in assembly to match
clamps to tube bases. The tube
clamp is made in sizes ranging
from 11 in. i -d to 6 in. i -d with
several variations in location and
height of the mounting bracket.

Important Properties
of SILVER -MAG -NICKEL

If
SIGNAL GENERATOR

High Electrical

Co., 6014
Broadway, Chicago 40, Ill. The new
model 552 standard r-f signal genCLOUGH-BRENGLE

erator covers the frequency range
from 32 kc to 70 me in seven
ranges. Signals from less than 1
!,v to the h-v requirements of bridge

-- January,

1955

For

silver. It is available in wire and strip in
thicknesses down to .002".
Have you an application where SILVERMAG -NICKEL can be used to advantage?
See the list of properties to the left. Write
giving full details of your potential application. Our engineers will be glad to discuss
these properties with you.

70,000 psi
Corrosion Resistance
Like Fine Silver
Hardness Unaffected
by Silver Brazing

measurements may be obtained.
Circuitry consists of an r-f oscillator, modulating amplifier, vtvm,
attenuator, 400 -cycle oscillator, and
power supply. The r -f carrier may
be modulated from the internal
oscillator or from an external
source. Featured are minimum
ELECTRON ICS

-

Conductivity 70%
subsequent elevated temperatures are
b/ High Thermal Conductivity encountered.
SILVER -MAG -NICKEL has excellent
Hardnesses to
thermal and electrical conductivity. Its corRockwell 30 T
70
rosion resistance is equal to that of fine
Tensile Strengths to

-

covers from 32 kc to 70 me
THE

Oxidation Hardenable

SILVER -MAG -NICKEL is its name. As
you receive it, it is soft and ductile, like
fine silver. Fabricate your most intricate
parts, then oxidation harden them and this
new alloy will hold its temper permanently.
This hardness is not disturbed even when

HANDY & HARMAN
o

additional information

on

all items

on

I Offices: 82 Fulton ds., New York 38, N.Y.
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OFFICES and PLANTS
BRIDGEPORT. CONN.
PROVIDENCE. R. I.
CHICAGO. ILL.
CLEVELAND.OHIO
DETROIT, MICH.
LOS ANGELES. CALIF.
TORONTO, CANADA
ONTREAL. CANADA
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leakage and stray fields, high reading accuracy of the frequency dial,
low cable standing -wave errors, and
sturdy construction combined with
light weight and portability.

The
Radio- Electronic

IRE
National Convention
At both the Waldorf-Astoria

(convention headquarters) and Kingsbridge Armory, you'll
attend what actually amounts to 22 conventions fused
into one. Hundreds of scientific and engineering papers will be presented during the many technical
sessions, a large number of which are organized by
I R E professional groups. You'll meet with the industry's leaders-enjoy the finest meeting and recreational facilities in New York.

and

Radio

Engineering Show

PULSE TRANSFORMERS
of toroidal steel core
THE GUDEMAN Co., 340 W. Huron
St., Chicago 10, Ill. The GM series
of toroidal steel core pulse transformers produce rectangular pulses
with durations, when operated in
the Gudeman standard blocking
oscillator circuit, of 0.05, 0.1, 0.2,
0.5, and 1 and 2 p.sec. Available with
2 or 3 windings they are epoxy
resin impregnated and encapsulated
-and impervious to moisture. They
feature 1 -to-1 turns ratio, small size
in. x 2i in. overall),
(M in. x
light weight, extremely fast rise
time, and clear identification of
leads. They are tested at 2,000 v
rms and will withstand repeated
thermal shock cycles from 135 C
to -70 C, and they surpass MIL -T27, grade 1, class A test specifications.

At the Kingsbridge Armory and
Kingsbridge Palace, you'll walk through
'a

panorama of over 700 exhibits, displaying the
latest and the newest in radio-electronics. You'll talk
shop with the industry's top manufacturers-enjoy
the conveniences provided for you in the world's finest
exhibition halls, easily reached by subway and special
bus service.
Admission by registration only. $1.00 for I R E members, $3.00 for non-members. Social events extra.
a vast

The Institute of Radio Engineers
1 East 79 Street, New York

POTENTIOMETER
for stepless operation
G. M. GIANNINI & CO., INC., 918 E.

Green St., Pasadena
280

For
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on
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Calif., has
ELECTRON ICS
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w mow

(continued)

announced production of a new lowcost infinite resolution slide wire
Spiralpot. This 1i -in. diameter
potentiometer has standard e -in.
threaded bushing for panel mounting a locating pin, and can be used
as a direct potentiometer replacement for applications requiring
stepless potentiometer operation.
Available in standard 3-turn or 10 turn models, with resistance ranges
of 6 to 2,500 ohms, and linearities
of ±0.1 percent and ±0.05 percent,
these units feature long -life operation with low operation noise because of the true slide wire action.
Additional specifications are : power
rating, 5 w for a 10 -turn unit; torque, 2 oz in. or less ; weight, 4 oz.

PRECISION AND SKIL

IN
RESEARCH

DEVELOPMENT
PRODUCTION

's?
t

U

M

V

UHF REFLECTION BOX
for use with a linear balun

ALPHATRON GAGE
operates on
NARESCO

a -c

EQUIPMENT

CORP.,

160

Charlemont St., Newton Highlands
61, Mass. Model 517 Alphatron
vacuum gage has these features: six
ranges permitting the measurement
of pressures from 1,000 to 0.0001
mm Hg on a linear scale; instantaneous response for quick readings ; compact construction and
ELECTRONICS

-January,

1955

N

l

Division of
Daystrom, Inc.

LINEAR EQUIPMENT LABORATORIES,
INC., Brightwater Place, Massape-

qua, L. I., N. Y., has available a
vhf -uhf reflection box that greatly
simplifies measurement of tuner reflection coefficient. In conjunction
with a linear balun, it enables
simple visual observation of the
ability of a tuner to provide a
proper match to a 300 -ohm transmission line over the vhf and uhf tv
bands, and eliminates cumbersome,
unsightly transmission line installations in lab or factory.

E

Write

For

\

\

ARCHBALD,
PENNSYLVANIA

Facilities
Report

Daystrom Instrument will take on the complete project ..
from design to the delivery of systems on a volume production basis. At Daystrom the development of a new product,
or the improvement of an existing product can be undertaken. Experienced production engineers convert the design
into modern shop practices which result in efficient production and assembly of a quality product. This ability to
assume the complete job for research, design and production under one roof means worthwhile savings in time and
money.
The Army, Navy and it orce as we
as the aircraft industry have experienced
Daystrosn's ability to get the 'oh done.
.

Radar
Fire Control
Navigation

Systems
Computors
Communications

Miniaturization
Instrumentation

For additional information on oli items on this page, use post card on last page.
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...basic in current electronic trend..

Premium

Performance
and Life

. Minimum
.Pace per
Mfd.

Wide

Limits Temperature

' Infinite Shelf Life

Fansteel

light weight; and a connection for
a recorder. It utilizes a sealed
radium source that emits alpha particles and produces ionized gas
molecules which are collected on a
plate to produce a current indicating directly the measured
pressure. The gage cannot be damaged by exposure to atmospheric
pressure because the ion source
operates at room temperature and
at zero potential. The Alphatron
vacuum gages are less susceptible
to contamination than are hot
element vacuum gages. The gage is
priced at $425.

Sincee;930ilability

TANTALUM
CAPACITORS
Now, through the use of tantalum, new high standards
of electrolytic capacitor performance are available. The
tantalum oxide film is the most stable dielectric, chemically and electrically, yet discovered. As a result, Tantalum Capacitors offer advantages not found in any
other electrolytic type long life, space saving, wide

-

temperature range excellent frequency characteristics,
no shelf aging.

Tantalum Capacitors are made

information bulletins on Fansteel
Tantalum Capacitors.
FANSTEEL METALLURGICAL CORPORATION
NORTH CHICAGO, ILLINOIS, U.S.A.
Tantalum Capacitors... 1..ependable Since 1930
For

additional informotion

with 75 -ohm resistor
Broome
St., New York 13, N. Y., has developed a new, simplified, low-cost
HOLLAND ELECTRONICS, 572

unit with integral test terminal

by Fansteel and other leading capacitor manufacturers. Ask for current

282

COAX TEST PLUG

on

which provides the comparability
and high accuracy necessary in
testing amplifier gain and level in
color tv video systems, and also eliminates undesired reflections and
temporary expedients. This coaxial
termination test plug features a
precision, film -type resistor and an
accessible and rugged test terminal.
Type No. 259-75, illustrated, includes a type PL -259 plug with 75-

all items on this paye, use post card on last page.
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ohm resistor, and is tested to 1 -percent tolerance before shipment.
Other tolerances, resistance values
and plug types are available.

extruded
TEMPREX

teflon*
HOOK-UP
WIRE
GERMANIUM DIODES
in all -glass envelope
AMPEREX

ELECTRONIC CORP.,

230

Duffy Ave., Hicksville, L. I., N. Y.,
has added to its line of germanium
diodes three new all -glass -envelope
types. The 1N87G is a high quality
video detector which offers high
rectification efficiency coupled with
low loading on resonant circuits
The OA71 is a high back resistance
type designed for computer and
general purpose applications. The
0A73 is also a video detector having
advantages similar to the 1N87G,
and is intended for higher level i -f
signals where its greater back re-

sistance eliminates peak synch
clipping. Its stability, and high front -to -back ratio also makes it
applicable for computer applications such as transistor clamps.

Insulated with a smooth sheath of extruded
Teflon, Hitemp's new TEMPREX hook-up wire
is unaffected by commercial solvents,
temperatures from -90° to + 260°C (Class H
or better), fungus growth, moisture, or
weathering. Retains its excellent electrical
properties over a wide range of frequencies,
conforms to MIL -W -16878A (Navy) E and EE
constructions, and to MIL Standard 104.

Temprex Extruded
Teflon Wire

Temprex Extruded
Teflon Wire Shielded (Metal)

Furnished in 14 solid colors extruded over
silver-plated, stranded copper wire, or a solid
conductor. Sizes 26-10 AWG in production
lengths. Delivery within 10-14 days
Write for complete engineering information
and price list.

Temprex Extruded
Teflon Wire Fiberglas Braid,
Teflon Saturated

...

50-70-90 Ohm
Coaxial Cable
also available

iITEMP WIRES INC.
26 WINDSOR AVE., MINEOLA, LONG ISLAND, N. Y.

SENSITIVE RELAY
for electronic chassis

Specialists in high -temperature insulation"
MANUFACTURERS OF
TEMPRITE TEFLON MAGNET WIRE
TEMPRITE-X SPECIAL TEFLON
MAGNET WIRE
THERMA LON SILICONE MAGNET WIRE
TEMPVAR W. A. ENAMEL MAGNET WIRE
TEMPRENE TEFLON HOOK-UP WIRE

use

HEDIN TEL -TECHNICAL CORP., 640
W. Mt. Pleasant Ave., Livingston,
N. J., announces a new sensitive
relay designed primarily for use in
ELECTRONICS

-

January, 1955

For

TEMPREX TEFLON EXTRUDED HOOK-UP WIRE
TEMPO AD
TEFLON -FIBERGLAS LEAD WIRE
RETEP TEFLON SATURATED GLASS BRAID
LEAD WIRE
NEBRO( TEFLON -FIBERGLAS LACING CORD
TEMPTUBE TEFLON -F IBERGLAS TUBING

'Du Pont's Trade Name for Polytetrafluoroethylene

additional information
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all items on this page,
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electronic chassis which have sufficient height but little adjacent
space. It also has a wide range of
applications which include atomic
instrumentation, transistors, germanium diodes and telephone operations. The new relay provides a
hermetically -sealed dpdt combination, and has a capacity up to 3
amperes inductive load. It is
equipped with a standard octal
socket. Wattage consumption is 0.1
and less, depending on the contact
arrangement, or less than 1 ma, depending on the voltage used. The
relay shows no fatigue or deterioration after 25,000,000 operations.
Coil resistances of the new relay
can be furnished up to 30,000 ohms.

MADE TO YOUR EXACT SPECIFICATIONS
IN ANY SIZE SHAPE QUANTITY
Precision coil bobbins are fabricated from high dielectric materials and quality controlled to the most minute tolerances .. .
Yet, because they are made on special high production equipment,
they're available to you for prompt delivery at low unit cost.
Cores are spirally wound dielectric kraft, fish paper, acetate,
phenol impregnated or combinations. Flanges are cut to any
specification for all types of mountings.
Request illustrated bulletin. Send specifications for samples.
High Strength Low Cost Paper Tubes

Accurately fabricated in any size, shape, ID
or OD. Spirally wound from select dielectric
materials. Crush resistant, with excellent dimensional stability. Subject to rigid control and
inspection for tolerance and uniformity.
Ask for samples and Arbor List of over 2000 sizes.
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, Atlanti< 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

284

2041 W.

Pasadena, California, Sycamore 8-3919

ACME

ELECTRONICS,

INC.,

2724

South Peck Road, Monrovia, Calif.,
has introduced a line of magnetic
amplifiers for control voltage regulation. Model S-1446 is for a 10 kva,
115 v 400 cycle, single phase alternator. Regulation is 1 percent
from no load to full load, and it
will withstand 150 percent overload.
Recovery time is 0.3 sec. It is encapsulated and hermetically sealed,
moisture and fungus resistant.
Model S-1442 is designed for 115
or 208 v, 400 cycle, 3 -phase alternator. It operates into high impedance field, and has 3 -phase sensing.

CERAMIC CAPACITOR

Canada:
Montreal, Quebec, Canada, Walnut 2715

CHARLESTON ST.
Plant No. 2: 79 ChopI
For

regulate control voltage

California:

has rugged construction

PRECISION PAPER TUBE CO.
PRECISION

MAGNETIC AMPLIFIERS

CHICAGO 47, ILL.
St.,

Hartford, Conn.

additional information
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MUCON CORP., 9 St. Francis St.,
Newark 5, N. J., announces the style
S-3 uhf stand-off subminiature
ceramic capacitor. Its sturdy con-
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struction incorporates a tin-plated
copper mounting which almost completely encloses the dielectric material, thus allowing the supporting
member to take most of the stress
placed upon the wiring terminal and
avoiding the strain upon the ceramic body which causes failure in
less rugged units. The style S-3 may
be had in any one of the various
types of ceramic dielectric materials, in capacitance values ranging from 2 to 3,000 µµf depending
on material used and working voltage rating.
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MECHANICAL
REQUIREMENTS

CHOPPER C1O2
COMPARATOR BRIDGE
for calibrating lab units

WEIGHT
Less

than

6

ounces.

VIBRATION

FREQUENCY

Withstands 10g.

380 to 420 cps.

DONNER SCIENTIFIC Co., 2829 7th
St., Berkeley 10, Calif. Model 50

BASE
Standard Octal.

(10 to 55 cps.)

CONTACTS

SHOCK

comparator bridge is designed for
use as both a precision voltage
source and a precision comparator
òf voltages in the range of -100 v
to +100 v. It is especially useful
as a secondary standard for calibration of laboratory instruments. A
precision ten -turn potentiometer
with dial allows the output voltage
to be set precisely equal to an external voltage; accuracy to within
0.1 percent is readily obtainable
with direct reading on the potentiometer dial. A special circuit provides sliding meter sensitivity on

LENGTH

Withstands 30g.

SPDT
.002 amps.
100 volts.

2% inches.

BREAKDOWN

DIAMETER

280 volts D.C.

ELECTRONICS-January, 1955

For

19ie

inches.

AVERAGE LIFE

FINISH

1,000 hours under

Black.

average operating
conditions into a
resistive load.

CASE
Hermetically sealed.
TEMPERATURE

-55c

-

DRIVE

to +85c.

6.3 volts.

ELECTRONIC COMPONENTS

MANUFACTURE

DWELL TIME
135 degrees.
(plus or minus 20
PHASE LAG

)

65 degrees.
(plus or minus 151

NOISE
less than 3 millivolts
peak to peok at one
megohm.

RESEARCH

DESIGN

2308 BELOIT AVENUE
EST LOS ANGELES 64,

Some

CALIFORNIA

Territories available to established manufacturers' representatives

additional information

on

all items on this page,

use post card on
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the null indicator so that a coarse to -fine null balance may be obtained
within ±0.5
without range
switching.

SEND YOUR

PRINTS FOR

QUOTATION

HELICALS

SPURS

LEAD SCREWS

RATCHETS

WORM AND WORM GEARS
CLUSTER GEARS

STRAIGHT BEVELS

INTERNALS

RACKS

ODD SHAPES

TESTING DEVICE
is a 2 -in -1

portable unit

NATIONAL INSTRUMENT Co., Div. of

1021 .P'ARMELE STRiET, ROCKFORD, ILLINOIS

ANOTHER

ZttfletiteUtPRECISION
TIMING INSTRUMENT

General Hermetic Sealing Corp.,
99 E. Hawthorne Ave., Valley
Stream, N. Y., offers a 1 to 10 million range megohmmeter and a
3,000-v a -c high potential test set
in one compact portable unit. It
has been performing MIL and JAN
tests for some time. To insure accuracy, a built-in calibrator is provided. For production line testing
a high sensitivity relay -controlled
leakage -indicator with a range from
20 :,.a to 3 ma flashes to show excessive current. The megohmmeter
operates on 200 or 500 v d -c. All
testing is nondestructive.

MODEL (A-5;
TIME DELAY GENERATOR
An i.strumeit of small size
which provides accurate and
variable time delays from .es
to 1,000 µs it three ranges.
1

linecr
low- jitter (.008%)
scale..highl) stabilized power
small repetition rate
effects
blccking oscillatc r
tri9ger type input
output
separate coibration adjust me -its for each range.

suppl es

Set complete data:
our En,Ietin E -A-5

MODEL A-5
Other Rutherford precision J
Time Delay Generators

4adel A? (.8

us

SYNCHROS
feature high accuracies

to 1)0,000 P.): Bulletin E -A-2

O.odel A 4 (10 ''s to

'0 secs`

iulletin E -A-4
Telephone: TExas C-4362

ELECTRONICS
286

For

COTSON
37C7

S.

. CUVER

additional information
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BLVD.
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series of size 11 synchros. These
instruments feature the high accuracies available previously only in
larger units. Maximum diameter
is 1.062 in. and maximum overall
length is 1.702 in. Weight of the
synchros is 3.1 oz. The size 11
synchros are available with leads,
or can be specially ordered with
radial or axial terminals. Cast
stator and clamped bearing race
construction insure lifetime alignment and accuracy. Dielectric insulation between windings and case
is rated in excess of 550 v a -c. The
size 11 synchros are available in
the following types: signal generators, receivers, regular and high impedance control transformers,
high-output control transformers,
control differentials, resolvers and
sine -cosine generators.

.31te nQ1U

'TWIN-LEVER"
CERAMIC
CARTRIDGE
//PICKUP
/or .Jtigh ieCifc phonoraph3
S N U R

E

PC

AN

Series for 33Y3, 45, 78 r.p.m.

"AB" LISTENING TEST WILL PROVE THAT THIS CARTRIDGE

SURPASSES ANY OTHER HIGH QUALITY COMMERCIAL CARTRIDGE
FOR EQUIPMENT MANUFACTURERS!

Here is a "Balanced -Fidelity" cartridge
designed for the equipment manufacturer
to give you the maximum quality
possible within your cost objectives.

A

new frontier for the Ceramic principle has been crossed
of this cartridge. Designers of high
fidelity phonographs and hi-fi radio ortv 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!
by the development

This "Twin -Lever" ceramic cartridge represents the ultimate in commercial
high fidelity reproduction-without compensating preamplifiers!
Smooth, wide range response from 30 to 13,500 c.p.s, 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 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 arm!

VTVM
for a -c/d -c measurements

MODELS PC4

SCIENTIFIC SPECIALTIES CORP., Snow

and Union Streets, Boston 35, Mass.
The VM -82 is a vacuum -tube voltmeter featuring wide range, excellent stability and high sensitivity.
For d -c measurements the range is
50 my full scale to 500 v full scale
with 11 range positions. Input resistance is 50 megohms on all
ranges. Power input is 115 v, 60
cycles a -c, approximately 25 w. Accuracy is 3 percent of full scale on
all range positions. For a -c measurements an r-f probe using a germanium diode in a half-wave rectifier is provided. The probe is so
designed as to keep a high input impedance at high frequencies. Range
for a -c measurements is from 75
ELECTRONICS-January, 1955

For

PC5

and
(33/

Output Level at 1,000 c.p.s.
Output Level at 1,000 c.p.s.

.40 volts

Frequency Response
Compliance
Tracking Force
Net Weight
Dimensions

30 to 13,500 c.p.s.

.60

volts

(78

45

rpm)

rpm)

1.30 x 10-6-cm/dyne
5

gr. min.

7

grams

1%" overall length;
s°," wide % high

ALSO....
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.

SALES

additional information

For further information on these remarkable new cartridges, write
DIVISION-SHURE BROTHERS, INC., 225 W. HURON STREET, CHICAGO

on

all items on this page,

use post

card on last page.
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mv full scale up to 20 v rms full
scale with 8 range positions. Shunt
capacitance is 1.5 µµf. Frequency
response is from 10 kc to 250 me
and is essentially flat from 11 kc to

\ttity't
1

200 mc.

miniature solenoids

frady /pike/

I

If your solenoid application involves small space
plus efficiency, write us today. One of WesCo's new
miniatures will probably meet or exceed your specification. If you have a special application where
size and weight must be held to a minimum, our
engineering service is
at your disposal.

COIL FORMS
for flyback transformers
Charleston
Custom constructed high dielectric coil forms
have been designed for improved
performance in flyback transformers. Fabricated from select materials, the forms are resin -impregnated by a special process to
provide very high insulation resistance. The new flyback coil forms
are notched to specification. They
are available in any shape or size
and can be supplied in any quantity.
RESINITE CORP., 2035 W.

St., Chicago 47, Ill.

SHOWN HERE: MODEL A-205

Used in computers, memory
units and in miniature
electronic compensators
SPECIFICATIONS

Push or pull
9 ounces

@ 31'61n.

stroke

714 ounces @ % in. stroke
6 ounces @ 3

6

5 ounces @ %

in. stroke

in. stroke

Mounting furnished
to meet
your requirements.

NOTICE
POWER SUPPLY
is voltage regulated

WesCo DC solenoids are used
throughout the world-are famed
fDr reliable service. The complete line
is shown in WesCo's DC catalog.
Write for it today-on your
company letterhead, please.

The trademark on over
5,000,000 solenoids since 1927

KEPCO LABORATORIES,

WEST COAST ELECTRICAL MFG. CORP.
233 W. 116TH PLACE, DC DIV. 107
288

For

LOS ANGELES 61, CALIF.

additional information

on

PL.

all items on this page,
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131-38 San-

ford Ave., Flushing, N. Y. Model
2600 voltage -regulated power supply features a continuously variable
0 to 50 v d -c, 2 -ampere output.
Excellent regulation, low ripple content and low output impedance distinguish this supply. In the range
of 0 to 50 v the output voltage
variation is less than 5 mv for line

post card on last page.
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-
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fluctuations from 105 to 125 v and
less than 5 my for load variations of
0 to 2 amperes. Ripple voltage is
less than 1 mv. Either positive or
negative terminal of the supply may
be grounded. There are input and
output fuses on the front panel and
a time -delay relay is included to
prevent unregulated voltage from
appearing at the output terminations.

POLYSTYRENE CAPACITORS
with Accuracy

in the order
of 0.15 or better

and Long Time

Stability in
the order
PULSE OSCILLATOR
has variable repetition rate
Major
St., Culver City, Calif. Model 3410A
pulse oscillator is a low-cost variable repetition rate oscillator from
30 cps to 3 me in 5 decade ranges.
The output pulse, both positive and
negative, is a constant width (0.1
.see), with variable amplitude
(maximum 30 v). Its output impedance for the negative pulse is
250 ohms, and for the positive
pulse is 100 ohms.

o

f 0.03%

ELECTRO -PULSE, INC., 11811

Check these

outstanding features:
I.

R.-@ 25° C-1011 OHMS

Dielectric Absorption -.015%
Dissipation Factor -.0002
Temp. Coeff.(-20° to 140° F.)
100 P.P.M. per °C

Excellent for
Computer Integration,
Test Equipment
or Secondary Standards.
Join these other leading firms in

Available

specifying Southern Electronics'

from

0.1 M.F.D.
to 8 M.F.D.

precision polystyrene capacitors
for your most exacting requirements: Reeves Instrument Corp.,

Electronic Associates, Inc., Convair,
Berkeley Scientific, M.I.T., Calif.
Inst. of Tech., and many others.

SURVEY METER
for lab or field use

Write for complete catalog -

NUCLEAR INSTRUMENT AND CHEMICAL CORP., 229 W. Erie St., Chi -

cage 10, Ill. Model 2612 is a completely redesigned portable, battery -operated G -M survey meter for
measuring alpha, beta and gamma
radiation. It may be used for general purpose survey work in radio ELECTRONICS

-

January, 1955

SOUTHERN ELECTRONICS
Woeleatüm,

1111.

POLY CON

MYCON
OPP'

'MI

239 West Orange Grove Ave., Burbank, Calif.

For additional information on all items on this page, use post card on last page.
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Stapak off
PRECISION CERAMICS

PRECISION CERAMICS

can improve your products...cut your costs!

isotope laboratories, and its rugged
waterproof construction makes it
an ideal field instrument for geological surveying for uranium ores.
The instrument is provided with
choice of probes utilizing a thin
wall Geiger tube for both beta and
gamma radiation of over 0.2 mev,
or a thin mica end window counter
for alphas, betas and gammas. A
single control knob turns the instrument on and selects one of
three ranges -0.2, 2 or 20 milli roentgens per hr full scale. A calibrated radiation source is mounted
on the case for checking calibration
at any time.

VTVM
has 30 cascaded ranges
AMERICAN
SCIENTIFIC
DEVELOPMENT Co., 334 S. Main, Atkinson,

Wis. Model VM -30 Deca-Meter has
30 ranges, cascaded one on top of
another, in 10, 50 and 100 v steps.
This means that in using the 10 v
steps and setting the decade selector
to 90 v, the range from 90 to 100 v
will be spread across the entire
meter scale. It features a peak -to peak a -c rectifier calibrated in rms,
good to over 5 mc. The voltage

In the assembly of electrical or electronic equipment,
the use of precision-made components means faster
production and the correct functioning of the equipment in service.
Through the application of experience -developed
engineering and technical skills and modern equipment, Stupakoff produces, in large volume, parts
that meet most exacting specifications.

regulated unit features minimum
parallex reading error and 11-megohm input resistance.

Stupakoff precision ceramics may be plain or
metallized; and made from alumina, steatite, zircon,
Stupalith or other materials.

POWER SOURCES
for waveguide testing

WRITE for our new bulletin
No. 155, which describes

precision ceramic products,
or send drawings for quotations.

CHICAGO ELECTRONIC LABORATORIES,

1214 W. Madison St., Chicago 7,
Ill., is manufacturing microwave
CERAMIC & MANUFACTURING COMPANY

Ji
290

LATROBE, PA.

CARBORUNDUM Wvonyía ry

Fo additional information

on

pulsed power sources with outputs
as high as 1.5 megawatts. Applications of the units include wave-

all items on this page, use past card on last page.
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guide testing and antenna characteristic studies. The units feature
adjustable pulse widths ranging
from 0.1 N.sec to 5 psec and provide
for continuously variable repetition
rates. The r -f heads, consisting of
magnetrons and pulse transformers, are interchangeable so that the
units may be used on more than one
frequency.

Kovar HARD GLASS Seals

VHF ANTENNA
for TV broadcasting
307 Bergen Ave.,
Kearny, N. J. The 16-element Tri Loop vhf antenna for tv broadcasting provides super gains. Rated at
50 kw and with a power gain of
17 it is possible to deliver 316 -kw
effective radiated power with only
a medium-power vhf transmitter.
The Tri -Loop is obtainable with
power gains from 2 to 17 with
beam tilting and/or null fill-in
easily accomplished with a flexible
feed system thus permitting a
vertical pattern most suitable for
the broadcaster's optimum coverage requirements.
PRODELIN INC.,

No "Leakers" in 52 million!

RADIO NOISE FILTER
is integral with motor
THE POTTER Co., North Chicago,
Ill., has produced a new miniature

molded radio noise filter designed
to fit a small motor and gear assembly. Measuring only 1 in. o -d
in. long, it serves as an integral
X
part of the motor instead of as an
external accessory. Replacing a conventional assembly, it reduces overall filter length approximately 50
percent. This continuous -duty, dualsection filter features greater than
50 -db attenuation over the range of
150 kc to 1,000 mc; operates satis-

factorily in ambient temperatures
as high as 125 C; exceeds Air Force
ELECTRONICS

-

January, 1955

Over 52 million of the seals illustrated above are in
use:: and not a single "leaker" has been discovered!
In their manufacture, Kovar metal and hard
borosilicate glass (Pyrex) are permanently bonded
together, forming a fused -oxide seal that is vacuum and pressure -tight, and corrosion -proof at the
interfaces.
Borosilicate glass, matching perfectly the thermal
expansion of Kovar, gives to Stupakoff seals thermal
endurance, weather resistance, and high electrical
insulating properties over the full temperature range
of the glass.
Complete data of hundreds of
styles and ratings of
standard Stupokoff Kovar
sizes,

HARD GLASS hermetic seals
is given in this catalog. Send
for a free copy of Bulletin

453A.

CERAMIC & MANUFACTURING COMPANY
DIVISION

OF

¿7ke

LATROBE,

PA.

CARBORUNDUM Womfiaiey

For additional information on all items on this page, use post card on last page.
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specification MIL-I -6181-B as applied to small motors, and meets
metallized paper size with paper
and foil reliability.

GEARS
DIAMETERS

.12511

to

MAGNETIC AMPLIFIER
features

1

-cycle response

6011

POLYTECHNIC RESEARCH & DEVELOPMENT CO., INC., 202 Tillary St.,
Brooklyn 1, N. Y. Type R40G10W1

400 -cycle magnetic servo amplifier
will deliver up to 10 w reversible
phase a -c output into the control
phase of MK7 and MK8 servo
motors for reversible phase a -c

We

invite
your
inquiry

or reversible polarity d -c input.
Design emphasis has been to
achieve minimum size and weight
compatible with operation at high
temperatures in control or servo
systems where 1 -cycle response is
mandatory. The reactor unit is only
21 in. high and 21 in. in diameter.
It weighs less than 12 oz. The unit
is completely encased in a molded
resin except for the moisture and
fungus proofed rectifier which is
supplied for external mounting.

WWV RECEIVER
features high sensitivity
COMMUNICATIONS,
CONTINENTAL
INC., 452 W. Chicago Ave., Chicago
10, Ill. Model 110 WWV receiver's
sensitivity is 2 -to-1 signal-to-noise

RED LION AND PHILMONT ROADS

BETHAYRES, PA.,

CHAPEL HILL 0800
:5è::=..EEEEEEEE:2E

........

at 0.5 µv without audio filter; 16to-1 for single tone modulated
signal at 1µv with filter. Selectivity
is less than 2 kc at 65 db down.
Image rejection is more than 60 db
at highest operating frequency.
There is a choice of any

292
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cies, crystal controlled on 2.5, 5,
10, 15, 20 and 25 me in stock. Also
featured are a beat frequency
oscillator and series noise limiter,
dual audio output and an audio
filter.

James is the complete source for all vibratory products!*
THE ENGINEER'S STANDARD SINCE 1936
"Send your engineering problems to us

QUICK DISCONNECT
for waveguide users
AIRCRAFT ARMAMENTS, INC., P. O.
Box 1777, Baltimore 3, Md. The

waveguide quick-disconnect provides a reliable method of rapidly
making and breaking waveguide
connections. No tools are required.
Connections are made by inserting
the flange and hand -tightening the

outer ring. Proper alignment is
assured. The unit is also well suited
for incorporation in microwave test
sets as a front panel fixture. It is
available to fit the standard chokes
and flanges of RG -51/U, RG -52/U
and RG -91/U waveguide.

Introducing the first instrument-type
double -pole, double -throw chopper
featuring complete coaxial isolation of
all contacts, low residual noise,
60 c.p.s., and meeting military
environmental specifications for
temperature, humidity, shock and
vibration. The JAMES engineering
department will be happy to analyze
the application of this device to your
specialized electronic circuitry.

BASIC STANDARD
for meter calibration
RADIO

FREQUENCY

LABORATORIES,

INC., Boonton, N.

J. Model 262 B
dual
potentiometer calibration
standard is designed to provide a
much needed medium for quickly
calibrating electrical measuring instruments to a high degree of accuracy. It operates from an external
power supply of 105/125 v at freELECTRONICS

-

January, 1955
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quencies ranging from 50 to 1,600
cps and consumes 350 w. Accuracy
on all ranges is 0.1 percent at full
scale with voltages ranging from
1 my to 1,500 v and current ranging from 1 l,.a to 150 amperes. An
accuracy of 0.05 percent may be obtained when using calibration
charts supplied. Price of the unit
is $14,300. Demonstrations can be
arranged and inquiries are welcomed.

Gabriel Model 68,
6' x 8'
Passive Reflector

\./

TOWER HEIGHT

3.4SO

no

100

Reference:

ft paraboloid

4

7000 mc.
200

250

300

.2

et
o

-2

gain
:i(îitöi
"PEAK"
performance at lower cost
3

e

-4

Typical gain ci ves o single passive reflecto system over
line -of -sight trans/lissom.

with
G ABRIEL
...

passive reflectors
...

Fast
accurate
easy adjustment permits peaking Gabriel
Passive Reflectors in microwave relay links to gain maximum point-to-point
transmissio.w at lower overall cost. Gabriel's new design offers increased
system efficiency that can out -perform line -of -sight transmission.

Two lead -screw systems permit continuous, stepless adjustment in azimuth
and elevation by one man on the tower

with only a hand wrench.
Mounting on the tower can be done
usually by a two -man crew, with total
man-hours cut as much as 50%.
Increased gain over line -of -sight transmission is obtainable with optimum size
reflector for various tower heights.

Ask for Gabriel recommendations for
your system.

Adjusting eleva ion done

le

one man on tower.

TUBELESS SUPPLY
for high -current uses

ELECTRONIC RESEARCH ASSOCIATES,
INC., P.O. Box 29, Caldwell, N. J.
Model 30 tubeless supply is a port-

variable low voltage, high
current d -c/a -c power supply designed especially for high amperable,

age applications.

It

is ideally suited

for high power transistor amplifiers, regulated a -c or d -c filament
supply, solenoid and magnetic clutch
operation, a -c motor control and all
types of high current a -c or d -c
laboratory and factory applications.
Input voltage is 105-125 v a -c, 60
cycles. Output is 0-30 IT d -c or 0-130
v line regulated a -c. Maximum load
current is 1.5 amperes maximum,
30 v -a capacity. Ripple for the d -c
output is less than 1 percent. Line
regulation is better than -}1 percent change in output for the full
range of input line variation.

TEST TAPE SAMPLER
measures recorder accuracy

Write for Bulletin PR-ll for complete mechanical
and electrical systems data.

THE DUBBINGS SALES CORP., 41-10
45th St., Long Island City 4, N. Y.
The D-210 is a 3 -in. reel of Reeves
Soundcraft Plus 50 mylar tape with

Gabriel Electronics Division
THE GABRIEL
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test signals and music recorded on
it at 7h ips by Dubbings. The recording is full track and thus may
be used on either full -track machines. The D-210 offers the means
of measuring the timing accuracy
of any machine. This is provided
by 2 timing beeps, which will be
heard exactly 7 minutes apart
when tape speed is 7k ips. It also
offers the means to align a playhead
in an exactly vertical position to
insure maximum output and frequency response of any machine;
the opportunity to observe the performance of extended play mylar
tape in action ; and the opportunity
to evaluate and enjoy the quality of
beautiful music on prerecorded
tape. A recently available instruction sheet tells how to use D-210
tests. It gives information on timing and alignment.

for
X 0161'

TUBELESS SUPPLY
for airborne applications
ENGINEERED

MAGNETICS,

-

January, 1955

For

...

components you need
stub
tuners, power dividers, waveguide
components, rotary joints, hybrid
L -Band

special
job .

11812

Teale St., Culver City, Calif. Very
low ripple and precise regulation
characterize the EM -28-1B tubeless
magnetic -amplifier regulated d -c
power supply. Developed for airborne applications, it is equally
adapted to bench use in the lab to
operate strain gages and scientific
instruments requiring precise regulation and low ripple. The small
size, 12 x 7 x9 in., was designed to
fit the supply into the same space
occupied by the battery it replaces.
Performance tests have proved the
design which calls for long, maintenance -free life while delivering
continuously 0 to 1.5 amperes.
Voltage is easily adjusted within
the range of 28 to 32 v, d -c, while
the single-phase input fluctuates be ELECTRONICS

Now, a complete line of large -size
microwave components is available from
the Gabriel Laboratories. Whatever

junctions, adjustable phase shifters

...

Gabriel can supply them. If you have a
special problem, our staff of designers
and engineers is ready to meet your
most exacting specifications. Extensive

testing equipment and complete
production facilities operated by
highly -skilled personnel insure

exceptional electrical performance and
mechanical strength.

Let as .cuire peur

1,1110 re

Irrollere.

JI

rite, or phone NEedhanr

3-00113

The Gabriel Laboratories
THE GABRIEL COMPANY 135 Crescent Street, Needham Heights, Mass.
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IT'S

rti

NACU

tween 105 to 125 v and 380 to 420
cps, a -c. Regulation is held to
better than 0.2 percent with 5 my
rms ripple throughout a temperature range of -30 F to ±120 F and
at altitudes up to 70,000 ft. Recovery time is better than 0.2 sec
under worst conditions.

FOR

BROADCAST
MILITARY
MINIATURE
COMMERCIAL
HOME

Where fine audio quality is
essential, for private, commercial or military equipment, you can depend on
CHICAGO high fidelity transformers for distortionless
sound reproduction.

PLUG-IN UNITS
for electronic circuits
VECTOR ELECTRONIC CO.,

gliltAUU
ULTRA -LINEAR

HIGH FIDELITY
Output Transformer
BO -13
This "super -range" transformer, specificaIIy
designed for ultra -linear Williamson amplifier
circuits, is typical of the many high fidelity
transformers available from CHICAGO.
Amplifier frequency response, with the BO -13,
is flat from 20 to 60,000 cycles at 20 watts output. At a 1 watt listening level, the BO -13 is flat
from less than 10 cycles to beyond 200,000 cycles.
Intermodulation distortion, measured at 60
and 7000 cycles, 4:1 ratio, is less than 3% at 21
watts. Total harmonic distortion is below 0.1 %,
measured at 1000 cycles, up to 21 watts.
The BO -13 is housed in a compact, seamless
steel case measuring 3 %6" x 31146" x 41146" high.
CHICAGO'S famous "sealed -in-steel" construction
provides maximum shielding and full humidity
protection.

CHICAGO CATALOG

CT -554,

listing complete

electrical and

physical specifications on over 500
CHICAGO

Bulletin 33 lists performance
curves and other useful information on
the BO -13. Write for your FREE copy,
or get it from your CHICAGO distributor.

CHICAGO STANDARD TRANSFORMER CORP.

296

ADDISON STREET

CHICAGO 18, ILLINOIS

For

trans-

formers. Available
from your CHICAGO
distributor or from
Chicago Standard
Transformer Corporation.

CHICAGO

3501

3352 San

Fernando Rd., Los Angeles 65,
Calif. New compact plug-in mounting packages may be quickly wired
for a variety of electronic circuits.
Single or multitube units are
easily assembled in new Lip-Loc
cases with snap -open side panels,
locks, choice of plugs and finishes.
All internal modular structures
furnishable are discussed in a recent bulletin now available.

additional information

on

EXPORT SALES:
Roburn Agencies, Inc.
431 Greenwich Street
New York 13, N. Y.

POWER SUPPLY
Has ultrahigh regulation
KROHN-HITE INSTRUMENT CO., 580

Massachusetts Ave., Cambridge 39,
Mass. Model UHR -245 ultrahigh
regulation power supply furnishes
continuously variable voltage kom
150 to 500 v and delivers up to 0.5
ampere of d -c with 0.002 -percent
load regulation and less than 100
p.v of ripple over the entire operating range. Internal impedance is
0.01 ohm for d -c and low frequencies

all items on this page, use post card on last page.
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and is less than 0.05 ohm for frequencies as high as 50 kc (at higher
frequencies the impedance is equivalent to 0.05 ohm in series with 4
inches of wire) Full rated maximum current can be drawn with
100 -percent duty cycle at any output voltage and at any line voltage
from 105 to 125 v with a substantial
safety factor. Drift is kept very
low by the use of drift-cancelling
differential amplifiers, a new high stability reference tube and low
temperature -coefficient wire -wound

plant-location
news

.

resistors.

Need facts on buildings or sites?
Here's some plain talk on a rather
tricky subject-industrial real estate.

Our Industrial Location Service
doesn't sell property, but we can
help you with many of the problems
involved in locating the right plant,
or plant site, for your company.
What we do is supply confidential
data to suit your needs on available
sites or buildings anywhere in New
York State. This comprehensive information is free of charge and, even
more important, it's free of "booster ism"!

H -V SWITCH
used in d -c pulse systems

NAER CORP., 2301 S. Purdue Ave.,
West Los Angeles 64, Calif. This
recently developed vacuum switch
is externally operated by a d -c
solenoid and it is ideally suited for
switching purposes in d -c pulse
systems, especially in radar installations. Part No. NVS-300 is a
normally closed spdt high -voltage
device. For pulse application,
switching is done under no-load
conditions. Breakdown test voltage
between open contacts shall be 20
kv d -c.

PILOT RELAY
has unusual sensitivity

We never try to unload real estate
just because it's available. Businessmen simply don't go for that kind of
promotion. Besides, the aim of New
York State's ILS is to find only the
best locations for industry. We want
companies who'll stay here for years
to come. They'll do that only if the
location is the best. That's why we
supply unbiased data right from the
beginning.
We aim to please: with facts
That's the kind of thinking behind
the ILS information service. The
way we look at it, real property is
only one of many considerations.
ILS experts never recommend a site
without sifting and analyzing all
location factors in the light of your
particular requirements. And they'll
never withhold unfavorable information.
Find what you want here
Let's get down to cases, and see
what kind of detailed information

ILS offers on buildings and sites:
For suitable buildings, we'll give information on price and financing, describe the
type and condition of the structure and
explain the heating or cooling systems.
You'll also learn about electric installations, sprinklers, floor -load capacities, and
facilities for handling sewage and other
waste. Water sources, rail sidings, loading
docks-any detail you wish, plus photos
and plans, can be supplied in these reports. The same data is available for sites.
If no suitable building exists, we'll help
you arrange to have one built to your specifications. At the same time we'll help you
secure financing at an annual cost you can
afford.

You'll like the way we collect this
information. It's put together with-

out divulging your indentity, so
there's never the danger of prices
being jacked up before you're ready
to make a final choice.

Other free plant -site services
Buildings or sites won't be your only
concern when you're looking for a
new plant location. But no matter
what factors are involved, ILS can
be of help. Free reports are available on transportation, markets, raw
materials, labor, water, and local
laws and regulations-to mention
just a few.

Our booklet called "Industrial
Location Services" shows how you
can put this valuable plant -location
data to work. To get your free copy,
just drop me a card, care of the
New York State Department of
Commerce, Room 877, 112 State
Street, Albany 7, New York.

INDUSTRIAL ELECTRONIC CONTROLS
CO., 2271 E. 14th St., Brooklyn 29,

N. Y. Model EB electronic pilot relay is able to control large values of
current and power with a current
ELECTRONICS
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Director, Industrial Location Service
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flow of 2 millionths of an ampere.

Sensitive to high speed impulses it
operates with an actuating pilot
circuit resistivity from 0 ohm to
10 megohms. A catalog sheet givdimensional
ing specifications,
sketches and circuit data is available.

CAPACITORS
in Pyrex glass case

There is an "extra" Lewis Service many spring users don't
know about ... it might be called: "packing for production" or
"arranged for automation." It's simply the way in which Lewis
Springs and Wireforms may be shipped to reach the production
line ready for quick, time -saving handling and the most efficient
assembly operation ... by hand or automatic equipment.
Working with customer's production men, Lewis Engineers
devise the packing method best suited to the job: Perhaps threaded
on a rod .. on special holders ... in envelopes .. tied or grouped
in bundles ... and in many other different ways.
If you use springs and wireforms, and have plans to further
"automate" production we'd like to help you with our "extras"
in Lewis Service. And, of course, top quality springs and wire forms are our business. Send us your problem.
LEWIS SPRING & MANUFACTURING COMPANY
2656 W. NORTH

CHICAGO 47, ILL.

AVE.

,

298

For

SPRINGS

additional informaticn

on

use

v d -c.

Closed Circuit Television. Radio
Corp. of America, Camden 2, N. J.,
has published a 4 -page folder, How
To Read A Blueprint at 500 Feet,
telling how closed circuit tv is applied to achieve effective work coordination and two-way visual
communication between widely
separated buildings. The folder describes the simplicity and functions.
of TV Eye, a low-cost closed circuit

Material

all items on this page,

at 2,000

Literature

PRECISION

The Finest Light Springs and Wireforms of Every Type and

division
of New Haven Clock and Watch Co.,
New Haven, Conn., is now using
tempered Pyrex brand glass as the
tubing case for its glass capacitors.
The Pyrex case will give glass capacitors greater resistance to thermal
shock and a higher voltage breakdown resistance. The tempered
Pyrex will improve production procedures, which will ultimately result
in reduced costs of the capacitors.
The unit illustrated is the Glass mike ASG104-2M, rated at 0.1 µf
CONDENSER PRODUCTS Co.,

post card on lest page.
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tv equipment. Several applications
for closed circuit tv are outlined.
Accessory equipment required for
special applications is briefly described and illustrated. Request
Form 3R2436.

Selenium Rectifiers and Diodes.
International Resistance Co., 401
N. Broad St., Philadelphia 8, Pa.
Catalog data bulletin SR -1A deals
with Microstak selenium rectifiers
and selenium diodes. The 8 -page
bulletin contains comprehensive
data on construction, applications,
types, ratings, reference curves,
specifications and d -c characteristics. Charts and graphs are
included.

Electronic Test Instruments.
Shasta Division, Beckman Instruments, Inc., 1432 Nevin Ave., Richmond, Calif., announces availability
of a brochure describings its new
line of electronic test instrumentation including vacuum -tube voltmeters, oscillators, square wave
generators resistance b r i d g e s,
power supplies, wide-band amplifiers and various accessories.

Transistor Soldering Tool. Television Accessories Co., Box 6001,
Arlington 6, Va., has available a
catalog sheet dealing with the new
ORYX -6 transistor soldering tool.
The soldering iron discussed weighs
only oz, is but 6 in. long, and features a
in. chisel tip. It is particularly recommended for fine
soldering of transistors, germanium
diodes, hair -spring movements and
all delicate assemblies.

Decimal Counters. Advance Electronics Co., Inc., 451 Highland Ave.,
Passaic, N. 'J. A recent bulletin
illustrates and describes types 100A
and 100B decimal counters. The
units discussed feature direct reading in digits, plug-in construction,
counting rate up to 100,000 per sec
and immediate reset without missing a count. Complete specifications are listed.
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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.
ANDit

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.

NI[D11

CORPORATION

107 GRAND

N W YORK

STREET

N.Y.

Crossbar Switch. James Cunningham, Son & Co., Inc., 13 Canal St.,
Rochester 8, N. Y. A single -sheet
bulletin contains an illustrated description of a new h -f crossbar
switch. Included are a dimensional drawing, chief features and
ELECTRONICS- January,

1955

Miniature
Control Motors

Motor and Gear
Train Assemblies

Motor, Generator, and
Gear Train
Combinations
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accent
lIlllfrwTH

Telephone Answering Set
Bell Telephone System

STANDARD
CONTROL KNOBS

ducers.

70 Series
Round

90 Series

Skirted Round

The quality of fine electric and electronic
equipment is obvious at every look and touch
when you use Raytheon standard control
knobs.
These injection molded knobs add the appeal
of custom styling at standard cost. They are
available in an integrated family of 54 items
in a choice of six basic types and five widely
used sizes.
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
Department 6120-A, Raytheon Manufacturing

-

90 Series

Pointer

90 Series

Skirted Pointer

523 Series Dial

Skirted Round

information on application, function, operation and construction of
the unit.
Fluctuating -Pressure Transducer.
Electronic Engineering Associates,
Ltd., 961 Brittan Ave., San Carlos,
Calif. A new leaflet, form PT654,
describes a miniature flush-diaphragm strain -gage transducer
recommended for applications requiring small size and light weight
as well as arrangement where the
sensing diaphragm can be located
directly in the surface under pressure to eliminate phase and amplitude errors in fluctuating -pressure
measurements. The leaflet illustrates and describes the transducer;
provides dimensional and construction information in mechanical
drawings and gives electrical circuitry. Operating parameters are
tabulated for the standard pressure
ranges of the i -in. diameter transShielded Room. The Office of Aviation Information, CAA, Washington 25, D. C. Information on construction of a shielded room is
contained in Aviation Safety Release No. 391, entitled "The Use of
Shielded Rooms in Aircraft Radio
Maintenance," now available without charge. The shielding described
keeps out radio interference which
makes electrical measurements difficult and prevents accurate frequency adjustments. The shielding
also prevents illegal and undesirable radiations from going outside
the room.

Company, Equipment Sales Division,

Receiver Recorder. Bailey Meter
Co., 1050 Ivanhoe Road, Cleveland
10, Ohio. A recent 12 -page brochure explains in detail a receiver
recorder for pneumatic and electric
transmission systems. It includes
liberal illustrations, application,
operation, engineering and ordering specifications. Write for Product Specification E12-5.

Waltham 54, Massachusetts.

Potentiometer Linearities. Claro -

stat Mfg.

Co., Inc., Dover, N. H.
To aid in the selection of the type

DRESS UP YOUR

PRODUCT

173 Series Crank

RAYTHEON

ilSTANDARD

CONTROL

KNOBS
300

For

additional information

on

of linearity which the application
of a potentiometer demands, while
remaining consistent with economic
considerations, the company's engineering department has come up
with definitions of 4 different types
of linearities-independent, zero -
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based, terminal and index -point.
The bulletin is illustrated with the
pictorial output of each type of
linearity. Ask for bulletin Form
No. 753813.

NEW improved lightweight model!
CANOGA Wobbulator

Interference Filters. Tobe Deutsch-

SWEPT FREQUENCY SIGNAL
GENERATOR with OSCILLOSCOPE

I

mann Corp., Norwood, Mass. The
new 2 -page engineering bulletin
No. F-102, "Guide to Specification of Interference Filters," presents 27 electrical environmental
and mechanical check points when
designing, selecting or specifying
electronic noise filters. The reverse
side of the bulletin has a handy
decibel conversion chart.

Insulated Terminals and Splices.
Burndy Engineering Co., Inc., Norwalk, Conn. The Insulug Bulletin
YAE54 has recently been released,
providing latest information on the
tin-plated copper, nylon -insulated,
compression -installed Insulugs and
Insulinks. The bulletin contains all
straight and right-angle Insulugs
and Insulinks for copper aircraft
and flexible cable sizes No. 26
through 2/0. A convenient tool
index provides tool information for
installing the entire range of In-

sulugs and Insulinks.

Converter Data. Gothard Mfg. Co.,
2110 Clear Lake Ave., Springfield,
Ill. Bulletin 420, a new condensed
catalog, has just been issued on the
series K rotary converter. The new

literature describes the company's
line of heavy-duty, industrial -type,
3,600 -rpm converters. It offers a
wealth of information, including
characteristics and capacities.

Step Variable Delay Lines. Advance Electronics Co., Inc., 451
Highland Ave., Passaic, N. J. A
recent bulletin covers types 601, 602
and 603 step variable delay lines
that feature equal input and output
impedance, 11 different steps and
excellent transient response. Included are an illustrated description
and a table of specifications.
Waveguide Equipment. NARDA
Microwave Test Equipment &
Bolometers, 66 Main St., Mineola,
N. Y. A recent bulletin contains
illustrated descriptions of types
N-333 and N-334 thermistors, types
N -610B and N -821B bolometers.
Also included are specification data
on Ku -band, X -band and broadband
ELECTRONICS

-
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For

Here is a new improved functional
design of the well-known Canoga Model
705

Wobbulator Signal Generator.

Smaller in size and lighter in weight, it
features a wider bandwidth, a greater
frequency range, and an all -electronic
sweep circuit. It is ideal for use in
manufacturing, servicing, or testing
receiving equipment such as video, RF,
IF, and distributed amplifiers.

As an example of the Wobbulator's
new functional design, the housing is
an aerated structure with tapered sides
allowing ample passage of cooling air
throughout the unit, even when placed
alongside other equipment.
These, and other features of the new

Wobbulator, are positive proof of

Canoga Corporation's superior electronic engineering and design.

RANGE... 2.0 to 1000 mcs. Continuous single knob tuning with calibrated dial.
Any bandwidth of 100 mcs. or smaller.
FREQUENCY SWEEP
Less than 0.01 db/mc.
AMPLITUDE VARIATION
0.1 volts across 50 ohm resistive load.
OUTPUT VOLTAGE
ATTENUATOR ... The output level is continuously adjustable by means of a wave
db divisions.
guide beyond cut-off attenuator calibrated in
DISPLAY
5" CRT
SENSITIVITY ... Detector for built-in amplifier and CRT presentation has a sensitivity
approx. 60 db below 0.1 volt; gain and bandwidth measurements can be accomplished
on circuits having a loss as great as 60 db.
POWER SUPPLY ... Self-contained, all DC voltages regulated. Input 105-125 volts,
50-400 cps, approx. 100 watts.
SIZE ... 12"x 13"x 17".
WEIGHT ... Approx. 50 lbs.
FREQUENCY

...

...

...

1

...

PRICE

... $1500.00

Write today for complete detailed information

ANOGA CORPORATION
Radar Systems, Antennas, Receivers, Test Equipment
5957 SEPULVEDA BLVD. VAN NUYS, CALIFORNIA
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frequency meters. Also given is
illustrated information on directional couplers and terminations.

Casting Compounds Bulletin. Thiokol Chemical Corp., 780 N. Clinton
Ave., Trenton, N. J. Starting
formulations and resultant properties of the company's liquid polymer/epoxy resin casting compounds
are described in a new 12 -page
booklet. The compounds described
display a high degree of resilience
and impact resistance throughout
a broad temperature range, will
withstand severe temperature cycling and have good resistance to

water vapor transmission. Good
strength and electrical properties
and excellent resistance to organic
and inorganic liquid are obtained
with the casting compounds dis-

RADIO INTERFERENCE
and FIELD INTENSITY *
measuring equipment

.Sfoddart

NM -50A

375mc to 1000mc

Commercial Equivalent of AN/URM-17

cussed.

Wafer Capacitors. Aircraft-Marine
Products, Inc., 2100 Paxton St.,
Harrisburg, Pa., has available a
catalog on a new line of Capitron
wafer capacitors ranging from 25
to 100,000 p.p.f with a tolerance of
±5 percent. The catalog gives complete descriptions, special design
factors, voltages, dissipation factors, leakage resistance, temperature vs voltage derating factor, absorption and capacitance variation
vs frequency and temperature of
capacitors.

...

Frequencies covered include UHF and
FREQUENCY OPERATION
color television assignments and Citizen's Band. Used by TV transmitter engineers for
ULTRA-HIGH

plotting antenna patterns, adjusting transmitters and measuring spurious radiation.
RECEIVING APPLICATIONS ... Excellent for measuring local oscillator radiation,
interference location, field intensity measurements for fringe reception conditions
and antenna adjustment and design.
SLIDE -BACK CIRCUIT ...This circuit enables the meter to measure the effect of the
peak value of an interfering pulse, taking into account the shaping due to bandwidth.
QUASI -PEAK FUNCTION ... An aid in measuring pulse -type interference, the Quasi Peak function is just one of the many features of this specially designed, rugged
unit, representing the ultimate in UHF radio interference -field intensity equipment.
ACCURATE CALIBRATION ... Competent engineers "hand calibrate" each NM-50A
unit. This data is presented in simplified chart form for easy reference.
SENSITIVITY... Published sensitivity figures are based on the use of the NM -50A
with a simple dipole antenna or RF probe. However, the sensitivity of this fine instrument is limited only by the antenna used. The sensitivity of the NM -50A is better than
ten microvolts across the 50 ohm input.

Stoddart
VLF

RI -F1* Meters cover the frequency range 14kc to 1000mc

NM -10A, 14kc to 250kc
Commercial Equivalent of
AN/URM-68. Very low frequencies.

HF

NM -20B, 150kc to 25mc

Commercial Equivalent of
AN/PRM-1A. Self-contained
batteries. A.C. supply optional.
Includes standard broadcast
band, radio range, WWV, and
communications frequencies.
Has BFO.

VHF

NM -30A, 20mc to 400mc
Commercial Equivalent of

AN/URM-47. Frequency range
includes FM and TV bands.

STODDART AIRCRAFT RADIO Co., Inc.
6644-A Santa Monica Blvd., Hollywood 38, California
302

Hollywood 4-9294

Analytical and Control Instruments. Consolidated Engineering
Corp., 300 N. Sierra Madre Villa,
Pasadena 8, Calif. Bulletin CEC1302A is entitled "Analytical and
Control Instruments." The graphically -illustrated general catalog
contains information on the company's analytical, isotope -ratio,
dual-purpose and process-monitoring mass spectrometers; high vacuum leak detectors; Titrilog
sulfur recorders and SpectroSADICs (high-speed analog -todigital converters). Detailed information is also given on the
operation of the company's Analytical Services section which serves
research and industrial organizations.
VHF Communications Receiver.
Collins Radio Co., Cedar Rapids,
Iowa. An 8 -page folder covers the
51X-1 vhf communications receiver. Included are photographic

For additional information on all items on this page, use post card on last page.
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illustrations, outstanding features
and specifications, a block diagram
and an outline drawing. Illustrated information on associated
equipment is also given.

Direct -Writing Oscillograph. Offner Electronics Inc., 5320 N. Kedzie Ave., Chicago 25, Ill., has available an 8 -page illustrated booklet
describing a new direct-writing
oscillograph, the type M Dynograph recorder. This booklet details the construction, specifications and operating principles of
the Dynograph. Schematic diagrams show the wide variety of
sensing units that can be used
with the chopper -type d -c amplifier.

Meter Catalog. Empire Devices
Products Corp., 38-15 Bell Blvd.,
Bayside 61, N. Y. A 6 -page folder
illustrates and describes models
NF-105 and NF -114 noise and field
intensity meters; models AT-100
and AT -101 step attenuators;
models AT-50 and AT-60 uhf attenuators; model CM -107 broadband crystal mixer; models IG -102
and IG -115 uhf impulse generators; and model ND -110 noise and
distortion analyzer. Complete engineering data for all instruments
are included.

lnc CO'

precision Quartz

Crystals

deliver the

Plug -In Units. EECO Production
Co., 827 S. Vermont Ave., Los
Angeles 5, Calif. A new 32 -page
illustrated bulletin 81554 presents
circuit drawings and specifications
on 29 different plug-in units. A
number of typical applications are
also presented to illustrate the use
of the company's plug-in units.
Prices are included.

You can expect the same precision performance from both
the McCoy M-1 and the M-20 "McMite," although the "McMite"
is only 1/5th as big. Both crystals are produced up to 110 me on
the 5th overtone. The fact that these two crystals perform equally
well in meeting widely varied job specs illustrates the versatility
of McCoy design and production facilities. Whatever you need in
quartz crystals, McCoy either makes them or can develop them
for you. Send for free catalog today on the McCoy line of high
quality, precision -made quartz crystals.

High-Altiude Nomograms. Rotron
Mfg. Co., 7-9 Schoonmaker Lane,
Woodstock, N. Y., offers the design
engineer a novel and practical
short-cut to calculating volumes and
weights of cooling air required for
electronic equipment in diverse airborne applications. ENG -DATA
sheet No. 20201-1 covers 8 pages of
graphs and nomograms with a short
text giving examples pertaining to
typical practical cases. These examples are split into the 2 categories for laminar and turbulent flow.
Some of the nomograms are the result of considerable mathematical
work, and derivations of the form -

M-20 "McMite" is a sub -miniature hermetically sealed
unit, adaptable to multi -channel design for communications and frequency control equipment. Can be wired into
a sub -miniature selector switch assembly or soldered to a
printed circuit terminal board.

ELECTRON ICS
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is on hermetically sealed, plated crystal preferred
when fundamentals below 5 me are desired. Easily ïinterchangeable, it plugs into a standard socket. Meets government specification MIL -C -3098A and
CAA -R-916; also ARINC No. 401.

M-1

,i%CCOtI

RONICS

COMpAN`

5
MT. HOLLY

and 377
Phone 376
Licencee under pctents zf
Western Electric Company
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ulas used are made available by the
company to those interested. They
will be sent free to design engineers
upon application by letterhead.

Solenoid Contactor Bulletin.
Guardian Electric Mfg. Co., 1621
W. Walnut St., Chicago 12, Ill., has
available a completely new solenoid
contactor bulletin. Featuring a
wide range of enclosed and sealed
models with power ranges up to 250
amperes, the bulletin is fully illustrated, shows dimensional drawings
and gives complete technical data.
Included are military specification
numbers, type numbers and specific
approval information. Write for
bulletin SC -9.

Printed Circuitry Techniques.
National Vulcanized Fibre Co., Wilmington 99, Delaware. Advantages
of printed circuitry are thoroughly
covered in a new 12 -page bulletin
entitled "Mechanize Your Wiring
.
With Copper-Clad Phenolite."
The bulletin highlights the numerous potentials printed circuitry
offers design engineers and manufacturers. Of particular interest is
a discussion of the economics of
printed circuit design and construction as compared with conventional handwiring methods. The
fully -illustrated bulletin covers
basic technical facts and design
data related to applied printed circuitry. Methods of producing
printed circuits and design and
construction considerations are
treated in detail. Also presented are
complete specifications on, and
properties of, copper -clad Phenolite.

..

During the coming months you'll be seeing toplevel Martin developments in the news-developments which spell out the message above.
That message has tremendous importance for you
now. Today, there are truly exceptional futures for
engineers in Electronics and Servo Mechanisms on
projects of the highest priority and promise.
If you are one of those, it's your move!
Contact J. M. Hollyday, Dept. E-1, The Glenn
L. Martin Company, Baltimore 3, Maryland.

ferent cross sections typical of
the almost limitless variety of

MALT/MORE MARYLAND
For

additional information on all items on this page,

Extruded Plastics. Anchor Plastics
Co., Inc., 36-36 36th St., Long
Island City 6, N. Y. A new 4 -page
brochure illustrates over 50 dif-

MA /Fit 'VWIN/

304

Electronic Counters. Electronic
Products Division, Post Machinery
Co., Beverly, Mass. Catalog A is a
14 -page booklet giving operating
instructions for the company's
Decitron electronic counters. Included are specifications, general
description, installation instructions and data on photo heads and
kickers. Information on maintenance and service as well as a parts
list are included.

use post card on last page.
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shapes, rods, strips and tubes
which can be custom extruded
General
from
thermoplastics.
specifications of the various types
of extrusions are given. In addition, the brochure describes and
illustrates fabricated components
which can be made from extrusions and also explains how plastics can be extruded over other
core materials. Also included is a
guide to the comparison and selection of ten thermoplastic materials used for extrusions.

WANT TO CUT INSPECTION COSTS
ELIMINATE CIRCUIT DEFECTS

Pulse Transformers. Berkshire
Laboratories, Lincoln, Mass. A
single -page bulletin covers 3 types
of pulse transformers, listing their
uses and advantages. Diagrammatical specifications, characteristics
and prices are included.
Magnetic Tape Data Recording.
The Davies Laboratories Inc.,
4705 Queensbury Rd., Riverdale,
Md. Bulletin 54-D covers magnetic
tape data recording equipment. Information included consists of
data on compensation, recording
and playback heads, portable recorders, laboratory recording -reproducing equipment, tape transports, f -m discriminators, playback
amplifiers and speed control servo.
A table shows characteristics of
portable recorders.

Environmental Test Equipment.
The American Research Corp., 11
Brook St., Bristol, Conn., has published a 6 -page catalog, No. 55,
covering developments in and
additions to a complete line of
environmental test equipment. In
addition to regular equipment for
testing under conditions of temperature, altitude, humidity and
sand and dust at various extremes,
in various combinations, the publication covers their recently developed explosion chamber, rain
and sunshine chamber, altitude
and temperature equipment for
occasional and visible testing, and
a calibration test stand for sensitive calibration of temperature
measurement and control devices.

Automatic quality control with the

vp ertes- te r

cTi

Here is the answer to the problem of maintaining high standards
of inspection and reliability with the ever-increasing complexity
of modern equipment.
The CTI Supertester is an automatic precision instrument

for pro-

duction testing, fault analysis, and preventive maintenance. It checks
electronic and electrical products more completely and in a fraction
of the time required by present methods.
Profit three ways by reduced labor costs, higher efficiency, and
improved customer relations.
Here area few widely varied applications.
Others will suggest themselves immediately.
Completely automatic checking for:

The CTI Supertester

automatically pro-

grams any combination or sequence of
these measurements:

electronic and electrical assemblies
aircraft -engine nacelles

Impedance

equipment in routine maintenance

A -C

guided missile pre-flight tests

D

computers

Leakage

cable harnesses

Continuity

Resistance

-C

Voltage
Voltage

Electronic Hardware. U. S. Engineering Co., 521 Commercial St.,
Glendale 3, Calif.

The company's

terminals, terminal boards, and
etched and printed circuits are described and illustrated in a new
ELECTRONICS
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bulletin. The bulletin also
illustrates production methods and
details quality control.
8 -page

FOR

Resistor Bulletins. Cinema Engineering Division of Aerovox Corp.,
1100 Chestnut St., Burbank, Calif.,
has issued two new catalog sheets.
One is on the company's hermetically sealed resistor networks with
description, illustrations and customer application design detail
data. The networks exceed the requirements of MIL-STD -202, methods 102 and 104; resistors within
the assemblies exceed the requirements of MIL-R -93A specification.
The second bulletin is on PW resistors for automation and printed
wiring. These resistors, encapsulated in cast epoxy, exceed the
requirements of MIL -R -93A where-

EFFICIENT COOLING
OF HIGH -POWER

TUBES

in applicable.

Industrial Tube Characteristics.

WATER-COOLED
For carrying cooling water
which must undergo a change in
potential, use of Lapp porcelain
eliminates troubles arising from
water contamination and conductivity, sludging and electrolytic attack of fittings. Lapp
porcelain Water Coils or Lapp
Porcelain Pipe assure permanent
cleanness and high resistance of
cooling water-for positive cooling and long tube life.

AIR-COOLED
Now available as a standardized
line, Lapp insulating supports for

mounting forced -air-cooled tubes
facilitate design

... make for eco-

nomical production, easy interchangeability, availability of replacement parts. Sizes for all standard
high -power tubes.

Write for Bulletin 301, with complete
description and specification data. Lapp
Insulator Co., Inc., Radio Specialties Division, 233 Sumner St., Le Roy, N. Y.

Raytheon Mfg. Co., 55 Chapel St.,
Newton 58, Mass., has announced
availability of its new industrial
tube characteristics booklet. It is
composed of over 450 industrial
types comprising 17 distinct tube
classes ranging from reliable subminiature and miniature tubes to
transistors. This largest and most
comprehensive of the company's
booklets now contains over 20 pages
of technical data and basing information. The transistor line covered now consists of 9 types, including 3 hermetically sealed units.

Electronic Frequency Counter.
The Detectron Corp., 5420 Vineland
Ave., North Hollywood, Calif., has
available a single -sheet bulletin
illustrating and describing the DS 6100 electronic frequency counter.
The unit discussed will count and
display any electrical or mechanical event that can be converted to
electrical impulses, from 10 to
100,000 events per sec. The bulletin
outlines features, applications and
specifications. Price is included.
Regulated D -C Power Supplies.
Vickers Electric Div., Vickers, Inc.,
1815 Locust St., St. Louis 3, Mo.,
has available a bulletin containing
complete information on the new
magnetic amplifier -selenium rectifier regulated d -c power supplies.
Included are photographs of the
equipment; a description of its design, operation and application; and

Lapp
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complete electrical and dimensional
data on all models, in a range of
ratings from 5 to 50 kw.

Precision Variable-Ratio Transformer. Vernistat Division, The
Norwalk,
Perkin-Elmer
Corp.,
Conn.

VICTOREEN

FIRSI CHOICE
FOR

A new 6 -page, 2 -color bro-

chure fully explains the construction and operation of the Vernistat,
a new type of precision variable ratio transformer. The Vernistat
described combines the resolution
and linearity associated with multi turn potentiometers with the low
output impedance characteristic of
variable autotransformers. Included in the brochure are performance curves, application schematics
in computer and servo systems,
specifications of the 60 and 400 -cps
types, and step-by-step drawings
illustrating the combination auto transformer and potentiometer
mode of operation of the Vernistat.
Deflection Yoke Winder. Geo.
Stevens Mfg. Co., Inc., Pulaski Road
at Peterson, Chicago 30, Ill., has
issued a catalog page illustrating
and describing the new model YW
series deflection yoke winder. Complete technical data are given on
unique oscillating winding motion,
types of coils wound, tension equipment, winding speeds, set-up time,
motor equipment, instant resetting
predetermining counter, positive
stopping magnetic brake, mounting,
multiple winding and other features. Illustrated are the machine,
a color yoke, 70 -deg yoke and two
90 -deg yokes.

Subminiature Relay. General Electric Co., Schenectady 5, N. Y. A
hermetically -sealed subminiature
relay for electronic applications in
aircraft, abroad ship and on portable units is described in a new
bulletin now available. The new
publication, listed as GEA -6211,
gives information on the tiny relay's performance features, construction and operation. Size of
the relay is illustrated with photographs and dimensional drawings.

RESISTORS

The new Victoreen developed carbon film resistors,
encapsulated in inert, gas filled, glass tubes provide
high watt dissipation or
high voltage capacity with

unusually high stability
and long life. The high
performance standards of
these new resistors make
them especially desirable
in avionic, sonic, radar,
computor and television
circuits.

FOR YOUR
REFERENCE FILE
The Victoreen catalog

providing reference
data on Vibrator
Power Supplies, Vibrators, Hi -Meg Re-

sistors, Voltage
Regulator Tubes,

Electrometer and DC
Amplifier Tubes, Special Tubes, Current
Regulator Tubes and

Counter Tubes is
available on request.

Portable Power Supply. Lambda
Electronics Corp., 103-02 Northern
Blvd., Corona 68, N. Y. Model 71
portable power supply is illustrated and described in a recent
4 -page folder. Included are special
ELECTRONICS
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SHOULD BE YOUR

additional information

Whenever a circuit indicates a resistor for
extraordinary high performance standards,
specify Victoreen as your first choice for
stability and long -life. From engineering,
thru all manufacturing processes these resistors are made to the highest possible
quality. To many manufacturers, the use
of Victoreen resistors has meant the elimination of costly field failures.
VICTOREEN

HI-MEG RESISTORS

Resistor elements are vacuum sealed in
glass tubes, which have been processed to
maintain stability under high humidity
conditions and artificially aged to maintain
their characteristics. Such processing
assures the accuracy needed in circuit applications of very high impedance levels.

COMPONENTS DIVISION: 3510 Perkins Ave.
on

all items on this page, use post card on last page.
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IT'S SO SIMPLE

features, specifications, and a
check list of 35 power supplies.
Prices and specifications are given.

Just
snap us into

your circuits
and we'll trim

your costs

Now you can get highest quality, trouble -free, tubular selenium rectifiers at prices that will compete with power-hungry vacuum tubes.
A superior production method has been perfected by Union Switch
& Signal engineers, the original developers of copper -oxide rectifiers
more than 30 years ago. Better selenium cells are now being produced
with greater precision and at lower costs than ever before.
You can snap these tubular rectifiers into standard fuse clips. Maximum peak inverse voltage ratings vary from 36 to 9360 with condenser
input filter. Maximum DC current rating is 2.5 ma., though other current
ratings can be supplied on special order. Stacks may be combined in
series, as full-wave bridge circuits, or as voltage doublers.
These new UNION Selenium Rectifiers will reduce the cost, the
weight and the power consumption of any high-voltage, low -current
circuit. What's more, they give you the major advantage of long life and
trouble -free operation. Call our representatives listed below or write us
for complete information.

Union Tubular Selenium Rectifiers
QUALITY AT LOWER COST

BETTER

GENERAL APPARATUS SALES

UNION SWITCH & SIGNAL
DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY
PITTSBURGH 18

NEW YORK

IVanhoe 3-2424
(Hempstead)

30$

BOSTON

ffl

BALTIMORE

JAckson 9-3122
VAlley 5-3431
(Wethersfield, Conn.)
For

PENNSYLVANIA

LOS ANGELES
CHICAGO
ST. LOUIS
HArrison 7-0800 JEfferson 5-7300 Clinton 6-2255

additional information

on

all items on this page,

use

Hysteresis Synchronous Motors.
Technical Development Corp., 4060
Ince Blvd., Culver City, Calif.
Nineteen models of hysteresis synchronous motors for high-fidelity
recording and reproducing equipment are described in the 4 -page
catalog, No. 403-2. Motors discussed feature a flywheel rotor
with a capstan shaft and provide
direct -drive magnetic tape speeds
of 1i, 3a, 7i, 15 or 30 ips. Complete specifications, wiring diagrams and mounting details are
included.
Data Processing Instruments. Consolidated Engineering Corp., 300
N. Sierra Madre Villa, Pasadena 8,
Calif. Bulletin CEC -1301, a 12 page general catalog entitled
"Data Processing Instruments",
furnishes information on the company's complete line, ranging from
miniature transducers to entire instrumentation s y s t ems. Photographs, technical specifications
and descriptive functional diagrams lend reader interest to descriptions of the instruments playing vital roles in flight -test, field,
production -line and laboratory
use. Recording oscillographs,
galvanometers, amplifiers, power
supplies, matching networks,
velocity and pressure pickups,
vibration meters, oscillogram
processors and analog-to-digital
converters are among subjects included in the profusely illustrated
booklet.

Magnet Wire.

Garfield Wire Division of The Overlakes Corp., 142
Monroe St., Garfield, N. J. A six page folder contains a step-by-step
illustrated description of the company's methods of production of
magnet wire. Included are 3 pages
of magnet wire specifications. Also
available is a complete price list
for the various types.

Hermetically -Sealed Miniature Relay. General Electric Co., Schenectady 5, N. Y. The hermetically sealed miniature relay, primarily
applied in military and civilian aircraft, is described in a new bulletin.
The publication, listed as GEA6213, explains the features, per -
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formance and specifications of the
small relay. In addition to aircraft
application, the relay is described
as widely used in shipboard and
land-based electronic equipment.

Save Time, Reduce Errors...
Determine and Record Data
Automatically with These Two

Versatile

Constant -Speed Motor. Dalmotor
Co., 1329 Clay St., Santa Clara,
Calif. Form SC -23 gives details of
a unit recommended for those continuous-duty applications calling
for constant speed under varying
voltage, load and ambient conditions throughout a wide range of
temperature, pressure and humidity variations. The unit illustrated
is described as suitable for radar
antenna spin drives, as well as simPerformance
ilar applications.
curves are included in the leaflet
giving data on output watts, rpm,
efficiency and input amperes plotted
against torque output.
Voltage Stabilizers. Raytheon Mfg.
Co., Waltham 54, Mass. A 16-page
catalog describes the company's
voltage stabilizers, their performance characteristics and their importance to industry. Factual in
content, it discusses applications
for voltage stabilizers, and shows
why voltage stabilizers are of value
to manufacturers using or producing electronic equipment. Catalog
4-260 points out that many equipments require a high degree of voltage stability if they are to give
satisfactory performance.
Shock and Vibration Isolation.
The Barry Corp., 1,000 Pleasant St.,
Watertown, Mass. A 4 -page illustrated brochure shows all the company's standard isolators, including
miniature mounts for electronic
gear in aircraft, shock mounts for
mobile and shipboard packaging,
and the leveling Barrymounts. The
brochure also lists technical articles
on various aspects of shock and
vibration.

Modulating Anode Klystrons.
Eitel -McCullough, Inc., San Bruno,
Calif. A single -page bulletin gives
an illustrated description of the
company's new modulating anode
klystrons which employ an insulated anode placed between the cathode and drift tube section. The
modulating anode discussed permits
a klystron to be pulse modulated
easily with low pulsing power; to
be amplitude modulated with low
ELECTRON (CS
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u e r k e l e y Instruments
5

IV

C.3'7

2
3

2
6
5

Model 5510 Universal Counter and Timer offers
direct -reading digital display of count, frequency or mi2rosecond time interval. Time bases
mc. to
from
cps; gate times from .00001 to
10 sec. Accuracy ±
count, ± crystal stability
(1 part in 10'). Price $1,100.00 f.o.b. factory.
1

9

1

1

8

UNIVERSAL COUNTER AND TIMER, Model 5510,
combines the functions of four instruments in one single,
compact unit. It will:
1.

7

4

million per second.
b. Count events occurring during a selectable, precise time interval.
c. Measure time intervals in 1 microsecond increments, from 3
microseconds to 1 million seconds.
d. Determine frequencies or frequency ratios from 0 cps to 1 megacycle.
e. Operate directly the BERKELEY printer (below), BERKELEY digital -to -analog converter, or BERKELEY data processor to drive IBM card punches, typewriters or teletype systems.
a. Count at speeds to

1

CsC> Cde441.
9
8
7

4
3

3
6

5
2

co CM) Cs+cm, PlecaN Coa CNamm.4Cac
2. BERKELEY DIGITAL RECORDER, Model 1452,
combines scanner and high speed printer in a single unit;
prints up to 10 digits on standard adding machine tape.
Can be modified to print "Time" or "Code" information
simultaneously with count data on same tape.

9

Model 1452 prints 6 digits
(8 or 10 on special order)
on standard adding
ma-

chine tape. Is only 19"

6

wide x 101/2" high x 14"
deep, weighs 60 lbs. Price,
$750.00 f.o.b. factory.

5

M CV CM CV CO
Write for
complete
specifications
and data;
please address
Dept. G-1
M-43

Berkeley
INDUSTRIAL INSTRUMENTATION AND
CONTROL SYSTEMS

additional information

on

COMPUTERS

COUNTERS

BECKMAN INSTRUMENTS
2:00 WRIGHT AVE., RICHMOND,
TEST INSTRUMENTS
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LARGE INSTALLATION
This large computer is used

a control console with two pre -patch bays, 156 attenuators, two
necessary operational controls.

SINGLE PACKAGE COMPUTER

PLOTTING
For

EQUIPMENT

presentation of

problem solutions,

the Variplotter Plotting Boards provide an
accurate inked record. Typical uses include
the automatic plotting of: Analog Com-

puter output; guided missile data; engine
performance characteristics; and control of
manufacturing processes. With accessory
equipment the range of applications can
be greatly extended.

Write Dept.

310

rm:

EL -1

ELECTRONIC ASSOCIATES INC
LONG

BRANCH

Calif., has available an 8-page
folder dealing with a relay amplifier
for guided missiles, aircraft, ships,
industry, telemetering and radio
command. Application, typical coupling circuits, block diagram and
specifications are included.

Measuring and Testing Equipment. Federal Telephone and Radio Co., a Division of International
Telephone and Telegraph Corp., 100
Kingsland Road, Clifton, N. J., has
issued a catalog on the company's
measuring and testing equipment.
Included are illustrations, features,
applications and specifications. This
condensed catalog gives a brief
technical description of a representative cross section of the instruments offered by the company.

Our Type 16-31R Computer is a single package
computer capable of solving differential equations with
many simultaneous elements which are often encountered
in the simulation of dynamic systems. It contains 20
operational amplifiers, 4 servo multipliers, thirty-two
attenuators, all -metal removable problem board, and
complete control panel.

.rco

Magnetic Tape. Minnesota Mining
and Mfg. Co., 900 Fauquier St., St.
Paul 6, Minn. A discussion on the
characteristics and application for
Scotch brand No. 190 "Extra Play"
magnetic tape is the subject of
Sound Talk bulletin No. 30. The
3 -page bulletin covers the physical
and magnetic specifications of the
new tape and is illustrated by 2
charts showing comparative frequency response curves and layer to -layer signal transfer. The new
No. 190 tape discussed, employing
a high-remanence oxide coated on a
thinner acetate backing, boosts
recording time on any machine by
50 percent.
1544 W. Glenoaks Blvd., Glendale 1,

for the rapid solution of aero -dynamic problems

voltmeters, and all

ELECTRONIC
ASSOCIATES

modulating power; and to operate
as a modulated r -f amplifier and deliver a carrier capable of 100 -percent modulation, with carrier efficiency of 30 percent.

Relay Amplifier. The Goldak Co.,

It consists of 50 operational amplifiers, 10 servo multiplying channels, 4 resolving

channels, and

(continued)
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NEW

JERSEY

Glass Products for Electronic Industry. Corning Glass Works, Corning,
N.
Y.,
announces
the
publication of a new catalog of glass
products for the electronics industry. It includes descriptive and
application information for fixed
glass dielectric and trimmer capacitors; accurate grade, high temperature, power, and h -f resistors ;
and other components made of glass.
Also included in the new publication
is descriptive material covering new
compositions and production methods in glass such as glass -to-metal
seals, soldering metal to glass,

For additional information on all items on this page, use post card on last page.
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photosensitive glass, and fused
silica. The information in the catalog will be of value to all those concerned with the design and construction of electronic equipment.
Ask for catalog NP -54.

Power Supplies. Lambda Electronics Corp., 103-02 Northern Blvd.,
Corona 60, N. Y., has available a
new catalog of regulated and unregulated power supplies for industrial
and laboratory use. It contains
specifications for 35 models, of
which more than a dozen are new
this year. Among these is the company's model 71 portable power
supply.

Speaker Catalog. Oxford Electric
Corp., 3931 South Michigan Ave.,
Chicago, Ill. A new, multicolored
catalog illustrates a complete line
of speakers for original equipment
and replacement uses. Complete
data on each type of speakers are
included. Copies are available for
the writing.

PNP Power Junction Transistor.
Transistor Products, Inc., 241
Crescent St., Waltham 54, Mass.
Tentative data sheet No. TDS-54-5
deals with the experimental type
X-78 pnp power junction transistor.
The sheet describes application,
mechanical specifications and electrical data, and also includes a
chart showing typical operating
conditions.
Time Delay Relay. AGA Division,
Elastic Stop Nut Corp. of America,
1027 Newark Ave., Elizabeth, N. J.
Bulletin SR -6 describes a time
delay relay with a double -throw
auxiliary switch which will allow
pushbutton operation, or instant or
delayed contacts after de-energization. The 2 -page, 2- color bulletin
describes 2 types of the model NEH
Agastat time delay relay. Type 1
begins its time delay upon energization of the coil; type 2, upon deenergization. The bulletin gives
dimensions, mounting arrangements, terminal arrangements and
wiring diagrams for each type.

Capacitor Catalog. Arco Electronics Inc., 103 Lafayette St., New
York 13, N. Y. The 21st edition
of the Elmenco capacitor catalog,
in three colors, contains complete
listings of the entire capacitor line,
ELECTRONICS
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New Lion "Hi -Strength" fastener completely assembled. Cutaway shows the beveled
counter sink. Beveling substantially increases the area over which stress is distributed.

NOW! Shear strength twice
that of any other fastener!
New Lion

that must

"Hi -Strength" design fills every
be fastened,

need for parts

taken apart, buttoned tight quickly

IIere's a new and better answer to your
problem of metal -to -metal fastening
where high shear stress and vibration
are factors.
It's the Lion "Hi-Strength" fastener,
combining speedy quarter-turn opening and closing with a shear strength of
4750 lbs!
This "Hi -Strength" fastener is remarkably strong because shear load is
distributed evenly over the area of the
fastened parts. The secret lies in the
beveled counter sink in the sheet and
the nut. It's the same high shear prin-

ciple used for years by the automotive
industry for wheel lugs.
In addition to high shear strength, its
tensile strength is 3000 lbs. Sheet separation is zero up to 4750 lbs. Misalignment is as much as .125 with high shear
qualities. Regardless of the number of
times it's opened or closed, there is no
wear. It cannot be overtorqued (up to
3750 lbs.) It cannot be fastened incorrectly. It is no larger than a standard
No. 5!
To test it yourself, write for a free
mounted working sample. Just drop us
a line on your company letterhead.
.

LION

FASTENER, INC.
500 Main St., Honeoye Falls, N.Y.
In Canada: A. T. R. Armstrong Co., 50 St. Clair Ave. West, Toronto

additional information
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including molded mica, steatite
paper tubulars, mica trimmers and
padders, fixed and variable ceramics. With publication, the company
presents 4 new products : the Dura mike dipped mica capacitors, CM42
molded mica capacitor, and types
40 and 42 trimmers.

r-

Modulator Circuit Structures. Vector Electronic Co., 3352 San Fernando Rd., Los Angeles 65, Calif.
Bulletin 54A covers the company's
strip turret system that provides
new ultra-compact deck type mounting units for circuitry with unique
clip -in terminals and stitched wiring, all with dip -soldering and automation possibilities. Included are
data covering the new Lip-Loc cases
that provide novel plug-in enclosures with snap -open side panels.

Picture Tube Comparison Chart.
S

W

E E P

M AS TE

Sweep Frequency Generators

R

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

RF OUTPUT

CENTER

50 ohm

*

TERMINATION

FREQUENCY

SWEEPWIDTH

CONTINUOUS
ADJUSTMENT

FREQUENCY
MARKER

SMI

100 KC to

volt RMS

150 KC to 14 MC

100 KC to 11 MC

SMI

500 KC to 50 MC

0.2 volt RMS

150 KC to 20 MC

500 KC to 50 MC

SM III

500 KC to 75 MC

0.1 volt RMS

150 KC to 20 MC

500 KC to 75 MC

11

MC

1

FLATNESS: LESS than 1 DB variation over maximum sweepwidth range.
FREQUENCY MARKER: Engraved calibration accurate to ±. 2%.

* 75 ohm available when specified

HORIZONTAL DEFLECTION: A 60 cps sine
continuously or blanked out for tlh of each
wave for application to horizontal input of
60 cycle period.
oscilloscope is supplied.
EXTERNAL DETECTOR: Blocking capacitor of
400 volt breakdown capacity.
BLANKING: The RF signal may be operated
Write for complete information

MANUFACTURERS ENGINEERING & EQUIPMENT CORP.
15 Sunset Lane
312

For

Hatboro, Pa.

additional information
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all items on this page,
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Sylvania Electric Products Inc.,
Seneca Falls, N. Y. In addition to
new listings of aluminized types,
the new tv picture tube chart gives
characteristics of approximately
200 picture tubes. Listed are data
on types, face, body, focus, deflection, basing, ion trap magnet and
length in inches.

Power Supplies. Power Designs
Inc., 119-22 Atlantic Ave., Richmond Hill 19, N. Y. A 4 -page folder
illustrates and describes a line of
electronically stabilized power supplies. Features and electrical and
mechanical specifications are given.
Tabular data give technical information on 11 models. A price list
is also available.

Tiny Sealed Capacitors. Hopkins
Engineering Co., 2082 Lincoln,
Altadena, Calif., has released catalog C-6 pertaining to Hy -Therm
subminiature, hermetically sealed
capacitors, that have been designed
to meet or exceed the requirements
The Hy -Therm
of MIL -C-25A.
capacitors described are being used
for all applications requiring exceptionally high insulation resistance and unusual stability at high
temperature. The new catalog
shows complete performance in detail together with size availabilities.
-

Toroid Coils. Hycor Co., Inc., 11423
Vanowen St., North Hollywood,
Calif. Bulletin STP supplies corn last page.

January, 1955
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plete technical data including general characteristics, specification
charts and standard case styles for
Hyeor toroid coils which are available in three forms : uncased, cased
and type "p" plastic encapsulated.

design progress through
No. 2

inter -company co-operation
..coordinated by

Abeam. inc,

Push -About Conveyor -Oven. The
Miskella Infra -Red Co., East 73rd

and Grand Ave., Cleveland 4, Ohio,
has published a bulletin illustrating
and describing its push -about conveyor -oven for tv and radio coils,
deflection yokes, flybacks and miscellaneous assemblies. Applications,
specifications and prices are included.

VHF Transmitter. Collins Radio
Oo., Cedar Rapids, Iowa. An 8 page folder fully illustrates and describes the 17L-4 vhf transmitter
for aircraft communication. Included are specifications, block diagram and outline drawing. Illustrated descriptions of associated
equipment are also included.
Tiny Relays. Union Switch & Signal, Div. of Westinghouse Air
Brake Co., Pittsburgh 18, Pa., has
published a 4 -page folder dealing
with miniature relays for airborne
electronics and other vital applications. The hermetically -sealed miniature relays described meet the
specifications of MIL-R -5757A & B,
and, under severe test, will not malfunction in the energized or deenergized position when subject to
vibration up to 1,00 cycles at 15
g's and shock in excess of 40 g's
for 10 milliseconds.

Turbo Products Catalog. The William Brand and Co., Inc., Willimantic, Conn., has published a new
Turbo Products Catalog that combines easy -to-use features with
helpful information with respect
to wire and tubing, an appendix
which defines technical terms, and
tables of insulation resistance temperature coefficients and temperature conversion. The product index
includes 44 pages full of specific information concerning wires and
cables, plastic tubing, coated tubing
and sleeving, and identification
markers which carry the Turbo
brand. It contains a wealth of
general information on wire and
tubing problems. Complete ordering information is included.
ELECTRON ICS

-
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NEW...
DOUBLE -RIDGE WAVEGUIDE
hatit X -hand and C -bao operation!
Recently, Airtron was confronted with a difficult problem-how to develop
a waveguide that would perform satisfactorily for both "X" and "C"-Band
operation.

Due to differences of opinion concerning the optimum frequency for airborne weather radar systems, equipment manufacturers have selected two
different operating frequencies for their designs
5.6 cm ("C" -band) and
3.2 cm ("X" -band). As a result, two different waveguide sizes were required.
This meant that should it become advisable to switch from one frequency
band to the other it would necessitate the installation of an entirely new
waveguide system ... as well as the replacement of the radar equipment.
This was highly impractical and, accordingly, a coordinated effort was set
up among the airlines technical advisory organization (ARINC), leading
manufacturers of radar equipment, and the engineering staff of Airtron.
Working as a team the theoretical and practical difficulties were overcome
and the solution evolved in a new double ridge waveguide. The new design
not only permits handling of both bands, but also results in a considerable
reduction in size and weight for "C" -band and improved electrical properties for "X" -band.

...

This is just another concrete example of how Airtron's creative engineering
.
. and their close association with leading manufacturers
in all phases of
electronics ... can be of assistance to you ... whether the components you
need are new in design or so-called "standard" plumbing.
on Ridge Waveguide for Airborne Weather
contains a complete description of the new ridge
waveguide series. Write on your letterhead c/o Dept. J for
your copy today!
FREE

CATALOG

Radar

.

.

inc.

Linden, New
e Jersey

Designers 8 Manufacturers of Rigid and Flexible Waveguide Components and
Aircraft Accessories
Branch Offices: Albuquerque
Boston
Chicago
Dallas
Dayton
Kansas City
Los Angeles
San Francisco
Seattle
London

For additional information on all items on this page, use post card on last page.
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Edited by WILLIAM G. ARNOLD

Technical societies honor engineers and elect officers for 1955
manufacturers announce plant acquisitions and expansions
move to new job positions in the industry . . .

.

.
.

Electronics
Engineers

Engineers Honor
Lee De Forest
RADIO AND TELEVISION SCIENTISTS,

members of the De Forest Pioneers,
gathered in New York City to honor
Lee De Forest (left), for his development of the radio vacuum tube.
Allen B. Du Mont, president of
Du Mont Laboratories, who worked
with Dr. De Forest 25 years ago
in developing radio and other electronic equipment, surprised the
radio inventor by showing him one
of the first audion tubes made by
Dr. De Forest. The tube was
thought to have been lost many
years ago.

Sylvania To Buy National Union Picture Tube Plant
STOCKHOLDERS OF NATIONAL UNION
ELECTRIC CORP. have approved plans

for the sale of the firm's television picture tube manufacturing
facilities at Hatboro, Pa., to Sylvania Electric Products.
National Union's proposal that
Sylvania purchase the Hatboro facilities has been approved by the
board of directors of each company.
National Union will continue in

the electronics field with its transistor division and with its research
laboratory at Orange, N. J. Proxy
material mailed to stockholders indicated that National Union may
acquire another business.
The Hatboro plant includes nearly
76,000 sq ft of manufacturing space
and now employs about 500 persons.
Sylvania would purchase it as part
of its picture tube division.

According to present pima, Sylvania will produce aluminized black and -white tubes at the former National Union plant, thus freeing
part of its facilities elsewhere for
its color picture tube operations.
Sylvania also announced that
Bennett S. Ellefson has been appointed technical director of the
firm. Ellefson has been director of
research for Sylvania since 1946.

Radio Engineers Elect Officers For 1955
JOHN D. RYDER, dean of Michigan

State College School of Engineering,
was elected president of the Institute of Radio Engineers for 1955.
He succeeds William R. Hewlett,
vice-president of Hewlett-Packard
Co., as head of the international
society of 40,000 radio engineers
and scientists.
Franz Tank, professor at the
Swiss Institute of Technology, Zurich, will succeed Maurice J. H.
Ponte, director of Compagnie Generale de Telegraphie Sans Fil, as
IRE vice-president in recognition of

the Institute's international scope.
Elected as directors for the 19551957 term are John F. Byrne, director of engineering for the Communications and Electronics Division
of Motorola and Ernst Weber, director of the Microwave Research In-

stitute and head of the electrical
engineering department at Polytechnic Institute of Brooklyn.
Regional directors elected for
1955-1956 are as follows: Region 2
(North Central Atlantic), John N.

Dyer, vice-president of Airborne
Instruments Laboratory in Mineola,

John D. Ryder
January, 1955
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ORMAL OUTPUT

MOp

VIDEO

?V

11111

A. Blanking Pedestal, 0-1. V.
B. Sync Pulse, 0-1. Y.
C. Sweep Voltage, 0-4.5 V.
Peak to Peak.
All into 75 ohms. Beck porch provided for keyed clamping.
REQUIREMENTS FOR EXTERNAL SYNC
AND BLANKING SOURCE: Sync, 0.5 V.
neg. min. Blanking 0.5 neg. min. into
75 ohms.

(May be
rack mounted

\".11_f£7;">

$39.

Eliminates
Spot Frequency Checking

Kay Electric

"Keydsweep"

The /CeydSWCcp used

with our Model

Video sweep generators provides
complete TV system evaluation.
NOW- in another important advanceternal sync pulses, and will operate with
ment from Kay Electric -circuits may
be completely evaluated with spot frequency checking wholly eliminated. The
new Kay KEYDSWEEP provides inSPECIFICATIONS AND PRICES
FREQUENCY
RANGE

INST.

KAY ELECTRIC VIDEO SWEEP GENERATORS
MAX. SWEEP
WIDTH

TUNING

MARKERS

OUTPUT

PRICE F.O.B.

PLANT

3 ranges

Model Video

31arka-Swap

50kc-20mc

(lilas.)
Model Video
TTV ,Marke -Sweep

(illus.)
Model Video
GE

-

an external source of sync and blanking pulses giving pedestals and spacings
in accordance with the source characteristics.

50kc-8mc
50 kc

.Afarka-Swap

-8

mc

50kc-5mc
50 kc

- 10

mc

50kc-20mc
cont. variable
CW signal

contin.

complete range

6

crystals

.3V.

5495.00

72 ohms
8 mc

8

crystals
variable

1.5 V. RMS

1

6

crystals

1.5 V. RMS

5

mc

695.00

72 ohms

595.00

70 ohms
3 ranges

Model Vidaiigner

50 kc

-8

mc

50 kc-2 me
50 kc
me

-5

50kc-8mc

8

complete range

1

crystals
variable

1.5 V. RMS
72 ohms

775.00

KAY
Electric Company
14 Maple Ave., Pine Brook, N. J.
Model Video
./14anta-Sreep

ELECTRONICS

-January,
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Model Video TTV
Marko -Sweep
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L. 1., N. Y.; Region 4 (East Central), E. M. Boone, professor of

electrical engineering at Ohio State
University in Columbus, Ohio; Region 6 (Southern), Durward J.
Tucker, managing director of radio
station WRR in Dallas, Tex. ; Region 8 (Canadian), John T. Henderson, principal research officer of the
National Research Council in Ottowa, Ont., Canada.
Dr. Ryder was associated with
GE in Cleveland, Ohio, from 1929
to 1931. He then joined the research
laboratory of the Bailey Meter Company in Cleveland as supervisor of
the electrical and electronic section.
In 1941, D. Ryder was appointed
assistant professor of electrical engineering at Iowa State College,
professor in 1944 and in 1946 he
was in acting charge of the electrical engineering department. He became assistant director of the Iowa
Engineering Experiment Station in
1947 and in 1949 was named head
of the department of electrical engineering at the University of Illinois.
On July 1 of this year he became
dean of the School of Engineering
at Michigan State College, East
LansíIng, Michigan.

Navy Seeks To Simplify Provisioning

INDUSTRIAL

REPRESENTATIVES Con-

ferred with Naval personnel at the
Electronic Supply Office, Great
Lakes, in an effort to simplify the
method used to provision Navy electronic equipments.
Left to right are: L. T. Bard,
chairman of the spare parts committee of the Radio Electronics
Television Manufacturers Association; G. F. Wickham of Navy's Bureau of Supplies and Accounts; F. S.
LeRoy of RETMA ; M. D. Cohen of

ESO; W. C. Tayloe of the Bureau
of Ships; Commander R. L. Watson,
Supply Corps, USN, Bureau of
Ships; Captain E. F. Metzger, Supply Corps, USN, Commanding Officer of the Electronic Supply Office;
Commander R. C. Sergeant, USN,
ESO; H. H. Haber, Bureau of
Ships; Lieutenant J. L. Midgett,
USN, ESO; C. O. Granzin, ESO;
L. F. Schropp and H. G. Beauregard of the Radio Electronics Television Manufacturers Assn.

Ramo -Wooldridge Signs Pact, Appoints Engineers
RAMO-WOOLDRIDGE CORP. of Los Angeles, a subsidiary of Thompson
Products, has set a development

pact with Westinghouse and has
made seven new personnel appointments.
Completely automatic flight and
tactical operation of high-speed military aircraft and guided missiles is
foreseen under the new working
agreement reached by the company
and Westinghouse.
Under the $1 -million program,
Ramo -Wooldridge engineers and
scientists will develop for the two
companies an airborne miniaturized
version of computers used by business and industry.
Ramo -Wooldridge also expanded
in personnel. Lt. Gen. Harold L.
George, USAF, (ret) has been
elected senior vice-president of the
firm. Gen. George is a member of
the board of directors of the company. He was formerly vice-president and general manager of

Left to right, Lt. Gen. Harold L. George, new senior vice-president of Ramo -Wooldridge, Dean E. Wooldridge, president, Simon Rama, executive vice-president and
J. D.

Wright, president of Thompson Products

Hughes Aircraft Co., in Culver
City, Calif. Herbert C. Corben and
Wendell A. Horning have joined
the firm as physicists in the guided

missile division. Millard V. Barton
joined the division as engineer and
Frank W. Lehan was named electronics research engineer. George
January, 1955
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roadband RF Power 1eteri"
CHOICE

THE
FOR

OF

MICROWAVE

ALL ARMED
SERVICES
POWER MEASUREMENTS

-

POWER . PULSE and CW -5µW to 5W average
O,000MC
FREQUENCY ; ZOMC
1

% Absolute at all ranges,
ACCURACY . 5frequencies,
temperatures

INDICATIONS: Direct Reading
CALIBRATION: Compensates for All Variables
R -F COMPONENTS: 3, 6, 10 and 20db Attenuators,
Bolometer Mount and Elements, R -F Cable
BOLOMETER: Broadband, High Overload Capacity
PLUMBING: 3/8" and 7/8" 50 -ohm Coaxial
POWER SOURCE: 115VAC ±15%, 50-1000 cps
CONSTRUCTION: Rugged, meets all JAN, MIL requirements

TYPICAL

...

APPLICATIONS

...

Television
Communications
Microwave Links
Radar
Telemetering
Signal Generators
Laboratory Standards.

...

...

..

..

.

.

Write for descriptive literature to Department E-1
oa

Bruno - New York Industries Corporation
MANUFACTURERS

DESIGNERS AND

460 WEST 34th

OF

STREET

ELECTRONIC

EQUIPMENT

NEW YORK 1, N. Y.

"PIG-TAILORI N G"
revolutionary new
mechanical process for higher
production at lower costs.
Fastest PREPARATION and
ASSEMBLY of Resistors,
Capacitors, Diodes and all
other axial lead components
for TERMINAL BOARDS,
.

.

.

.

a

PRINTED CIRCUITS and
MINIATURIZED ASSEMBLIES.

-

-

PIG -TAILORING provides:
Uniform component position.
6.
2
Uniform marking exposure.
7.
3. Miniaturization spacing control.
8.
"S" leads for terminals.
4
9.
5. "U" leads for printed circuits
10.
1

PATENT PENDING

-

The "PIG -TAILOR" plus "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

Individual cut and bend lengths.

I. Diagonal cutters.

Better time rate analysis.
Closer cost control.
Invaluable labor saving.
Immediate cost recovery.

2. Long -nose pliers.
3.

Operator judgment.

4.

90% operator rra+ning time.

5.

Broken components

-

-

eliminates:
6. Broken leads.
7. Short circuits from clippings.
8. 65% chassis handling.
9. Excessive lead tautness.
10. Haphazard assembly methods.

Write for illustrated, descriptive text on "PIG -TAILORING" to Dept. E-1

BRUNO -NEW YORK INDUSTRIES CORPORATION
DESIGNERS AND MANUFACTURERS
4 6 0
WEST 34th STREET
ELECTRONICS

-

January, 1955
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Ewing joined the staff as mathematician and physicist and Bernard
Rasof was appointed mathematician
and aeronautical engineer in the division.
Dr. Corben served on the staff of
the Carnegie Institute of Technology for six years as professor of
physics. Dr. Horning was a theoretical physicist in neutron physics
and reactor theory with GE for six
years. Dr. Barton was for 12 years
chairman and professor of the engineering mechanics department
and research engineer of the defense research laboratory at the
University of Texas. Lehan has
been with the Jet Propulsion Lab
of the California Institute of Technology for ten years. Dr. Ewing
was professor of mathematics at
the University of Missouri for 24
years. Dr. Rasof has been with
U. S. Naval Ordnance, North American Aviation and California Institute of Technology.
M.

Engineering Heads
Named By Bendix
A. P. FONTAINE has been appointed
director of engineering and A. C.

Radio Cores, Inc.,

created and originated
which are available at money saving prices and from stock.
Now
we have added six new Engineered Economy
Iron Cores to expand our line to fourteen, covering most
insert and threaded applications.
As the originators and creators of Engineered Economy Cores
... leaders in engineering, qualify, delivery and supply of
samples, we are pleased that our tremendous volume
enables us to lead in lower prices, too.
This has been achieved through our efficient production
and your acceptance of "EE" cores.
We maintain an inventory of "EE" cores to
eliminate your inventory problems and
save you down time. Make certain that
"EE" cores come from the originator
ENGINEERED ECONOMY IRON CORES
.

.

...

.

Hall, general manager of the research laboratories of the Bendix
Aviation Corp.
Fontaine, who will also have jurisdiction over the laboratories of
the corporation, will supervise an
engineering program which, during
the past year, expended $70,000,000
and used the services of a staff of
more than 7,000 persons.
He has been associated with the

your

RADIO CORES, INC.

We welcome your inquiries on
"Custom Engineered Cores."

Write for our new "EE"
specification data booklet
** Trade Mark

mPa
Yf110 PCMC[P
C,

9540 Tulley AvenueOak Lawn, Illinois
318
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536K Multimete, Kit $12.90

YOU CAN PROFIT

Wired 614.90
1000 ol,n,r

with the BEAD CHAIN

_

rä

/74A

ECONOMICAL
MULTI -SWAGE
METHOD
423K 5" Scope
Kit $44.95

Wired $79.95

this
FREE

KIT $79.95.WIRED $129.50.

catalog
can help

YOU BUILD

4701

r^ P.,n.Pell

5,,,.

l

you to...

KITS

LOWER PRODUCTION COSTS
on Tiny Metal Tubular Parts

IN ONE

Bead Chain's exclusive multi -swage method automatically
swages almost any type of tiny metal tubular part from
flat stock into precision forms with positive, tight seams.
High -volume production can be delivered speedily and at
far less cost thar with conventional methods of manufacture! Parts can be beaded, grooved, shouldered and made of
almost any metal. Diameters up to 1/4", lengths to 11/2".

u`
jJ

WRITE

TODAY!

;

;

THE BEAD

EVENING but they
last a lifetime

CHAIN

2.1K YTVM

9,1 $25.95
Wi ed $39.95

and you

MANUFACTURING CO.

save

89 Mountain Grove St., Bridgeport, Conn.

38

50%

-

Kits and 4 2 Instruments

the Industry's most complete

line of

565K Mohím,ter Kit $24.95

Wired 02995

MATCHED

20,000 ohm,/ volt

TEST INSTRUMENTS
1/4 - million EICO Instruments are now in use
the world over! That's the
proof of EICO's leadership in Value.

ELECTRONIC ENGINEERS
and PHYSICISTS
We invite you to investigate the fine processional opportunities at Sperry.
An enviable record of 43 years consisttant growth and expansion plus
Sperry's 15 year club of more than 1500 employees is ample evidence of
opportunity, good salaries, benefits and fine working conditions that make
for a bright future.
Design Engineers
Klystron and traveling wave tubes, Magnetrons, linage

For latest precision

compare the EICO
line at your Jobber
before you buy any
higher -priced equip-

-

Power tube operation. Knowledge of tube assembly
and processing techniques is essential.

traveling wave tubes.

-

Sq

Kit $

-

-

Measurements Engineers

sica 6

nents, smart professional
appearance, lifetime per
formante and rock -bottom economy
see and

orthicon, Solid state devices, Microwave measuring equipment.

Production Engineers

engi-

neering, finest compo-

ment! You'll agree w,th

For microwave measurements on Klystrons and

over 100,000 others that
only EICO Kits and Instruments give you the industry's greatest values
at lowest cost.

RELOCATION ALLOWANCES

360K Sweep On,,.
Kn 334.95. Wired $49.95
.

LIBERAL EMPLOYEE EENEGITS

y,=

'iini

.
in^

ADEQUATE HOUSING IN BEAUTIFUL SUBURBAN
COUNTRY TYPE AREA

1050K
Kit $29.95-

TUITION REFUND PROGRAM (9 graduate schools
in area of plant)

á

Wired 13$195

'ob. Teeter
Kit' 534.95

625K

MODERN PLANT WI -H LATEST TECHNICAL FACILITIES

Wired $49.95

ASSOCIATION WITH OUTSTANDING PROFESSIONAL

Write NOW for FIEF' latest Catalog

PERSONNEL

E-'

Apply in person or submit resume to Employment Office

SPERRY

GYROSCOPE CO. (Division of the Sperry Corp.)
Marcus Ave. and Lakeville Road, Great Neck, Long Island, New York

Laboratory Precision at lowest cost

ELECTRONIC INSTRUMENT CO., Inc.
84 Withers Street, Brooklyn 11, N. Y.
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KEARFOTT...

A. C. Hall

from
problem

through
production

Engineering ability and production facilities are as important to you as the characteristics of the components you select. After
components are approved, you are dedependent
pendent upon your supplier
.
upon him for engineering assistance
dependent upon his ability to produce
quality products in the required quantities.
Many of the servo motors, synchros,
gyros and systems in use today had their
inception on the drafting boards of Kear-

...

.

.

fott's engineers. This is proof of Kearfott's
engineering ability. Kearfott offers complete engineering service before, during
and after the purchase of a component.
A modern building, over 430,000
square feet of floor space, equipped with
the latest in precision machinery, manned
by 3,000 highly skilled specialists, is your
assurance of Kearfott's ability to produce.
Yes, Kearfott is a dependable source
of supply. If you have a design problem

or require a special or standard component, contact Kearfott.
KEARFOTT COMPONENTS
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

ear ött

SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION

Sales and Engineering Offices: 1378 Main Avenue, Clifton, N. J.
Midwest Office: 188 W. Randolph. Street, Chicago, III. South Central Office: 6115 Denton Drive, Dallas, Texas
West Coast Office: 253 N. Vinedo Avenue, Pasadena, Calif.

Want more information?

Bendix.
Dr. Hall joined the staff of the
electrical engineering department
of MIT in 1937 and served progressively in the capacities of assistant,
instructor, assistant professor and

associate professor until 1950.
In 1950, he left MIT to become
associate director of the research
laboratories of Bendix. In 1952, he
became technical director of that
laboratory. Since he has been at
Bendix, Dr. Hall has directed development work in guidance systems
for missiles, of hydraulic control
components, of digital and analog
computers, of automatically controlled machine tools and of special
instruments for process controls.

Motorola Opens
California Lab

KEARFOTT COMPANY, INC., LITTLE FALLS, N. J.

320

aviation industry for 24 years.
Prior to his present appointment he
helped direct expanded operations
in aircraft control, navigation and
instrument equipment, electron
tubes, ignition systems, meteorological instruments, precision electrical
units and other products at six of
the 24 manufacturing divisions of

Use post card on

last page.
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MOTOROLA

has opened a new $500,-

000 research laboratory in River-

side, California for its Communications and Electronics Division. The
22,000 sq ft building will be used
for work in dynamic systems analysis in military ordnance and guided
missiles.
General manager of the Riverside
laboratory, John F. Byrne, heads a
staff that includes 40 senior scientists formerly with a guided missile
research facility of the National
January,

1955-
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Miniature and Sub -Miniature

SLIP RING ASSEMBLIES
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

216 East 45th Street

New York 17. N.Y.

the new ADVANCE SQ-a
telephone type that hits a new high
irr ruggedness aril efficiency!
Only 15 milliwatts per pole will operate
the new SQ re av in the DPDT combina-

tion. Here is sensitivity teamed with
stable performance-the DPDT unit withstands 10 G's vibration from 10 to 500

zeaddet
PRINTED CIRCUIT

cycles. When power is increased to 40
milliwatts ger pole, vibration resistance
rises to 30 G's. A single -coil relay, the
ADVANCE SQ is available in 1- to 5 -amp
contact ratings, and in contact combinations from SPST to 6PDT. It comes
through Signal Corps tumbling and shock
tests in excess of 200 G's with operating

oscilloscope kit

for

COLOR

T

V

!

(.'beck the outstanding engineering design lectures of this modern printed
circuit Scope. Designed for color TV work, ideal for critical Laboratory
applications. Frequency response essentially flat from 5 cycles to 5 Mc down
only 132 db at 3.58 Mc (TV color burst sync frequency). Down only
5 db at 5 Me. New sweep generator 20-500,000 cycles, 5 times the range
usually offered. Will sync wave form display up to 5 Mc and better. Printed

circuit boards stabilize performance specifications and cut assembly time in
half. Formerly available only in costly Lab type Scope. Features horizonc
trace expansion for observation of pulse detail-retrace blanking amplifihrvoltage regulated power supply -3 step frequency compensated vertical
input-low capacity nylon bushings on panel terminals-plus a host of
other fine features. Combines peak performance and fine engineering features
u ith low kit cost!

]

"CAge

ieie

characteristics unimpaired.
Sustained efficiency keynotes SQ operation. The use of a beryllium copper arma-

MODEL,'!

ture retaining spring insures positive
contact between armature and pivot

$695

points at all times. Cross -bar palladium
contacts are always properly aligned. A
wide variety of coil resistances is feasible. Instead of organic insulation, the
unit employs Silicone glass, Kel-F, or
Teflon tubing. Life expectancy for 5 -amp,
non -inductive loads is 150,000 cycles...
for 1 -amp, non-irductive load: 1,000,000

T

sweep generator kit

cycles.

ELECTRONIC SWEEP SYSTEM

Open type dimensions

new Heathkit sweep generator covering all frequencies encountered in TV
service work (color or monochrome). FM frequencies too! 4 Mc -220 Mc
on fundamentals, harmonics up to 880 Mc. Smoothly controllable all electronic sweep system. Nothing mechanical to vibrate or wear out. Crystal
controlled 4.5 Mc fixed marker and separate variable marker 19-00 Mc on
fundamentals and 57-180 Mc on calibrated harmonics. Plug-in crystal in-

cluded. Blanking and phasing controls-automatic amplitude constant output circuit-efficient attenuation-maximum RF output well over .1 voltvastly improved linearity. Easily your best buy in sweep generators.

weir"

HEATH COMPANY

BENTON
ELECTRONICS

-

HARBOR

January, 1955

14,

;"

are 1" x
x
1N6". DPDT units are supplied in a
sealed container measuring 1" x 1" x 2"
Write for literature on the SQ series.

A

MODEL T5-4

$49 50

5h,bt.
16Ibspg.

ADVANCE

ELECTRIC

AND RELAY CO.
fOR

2435-F NORTH NAOMI ST.

RNfO

MICHIGAN
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Se%fion o{'lube
Sockets

Simpligedi
Bureau of Standards in Corona,

California. Ultimately, personnel
will be expanded to 200. Byrne has
been a director of engineering in
Motorola's Communications and
Electronics Division since 1950.
Projects researched at the Riverside location will be developed at
Motorola's Phoenix, Arizona plant.

Standardization saves time and extra expense!
These Johnson tube sockets do triple duty! Duty as
Standard, Industrial, or Military models. Johnson's
new tube socket standardization program now
makes it possible to order special industrial and
military sockets as well as standard commercial
types from stock. Also, through standardization,
small run set-up charges are avoided, and sockets
ordered to special specifications can in many cases
be furnished at lower cost by substituting an equal
or higher quality socket from the standardized
specifications listed below:
Standard: Commercial grade for general requirements. Bases,
glazed porcelain or L4 steatite. Cushion washers, fungus resistant
glass base melamine.
Industrial: Higher quality with glazed steatite bases, DC200
treated, phosphor bronze or beryllium copper contacts .0005
silver plated. Aluminum retaining shells or sh elds are Iridite #14
treated. Glass base melamine cushion washers, fungus resistant.
Military: Top quality to meet all military requirements. Bases
L4 or better glazed steatite, DC200 treated. Phosphor bronze
or beryllium copper cortacts, heavy silver plated. Fungus resistant glass base melamine cushion washers. Solder terminal ends
hot tin dipped. Retaining shell brass .0003 nickel plated.
Aluminum shields or shield bases Iridite #14 treated. Threaded
hardware .0002 nickel plated, unthreaded hardware .0003
nickel plated. Entire socket protected for 200 hour salt spray.

For further information on Johnson Tube Sockets, write
for the new Johnson General Products Catalog # 975.

E. F.

JOHNSON COMPANY

2332 SECOND AVENUE SOUTHWEST
CAPACITORS
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PLUGS

JACKS

WASECA, MINNESOTA
KNOBS

DIALS
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Hyland Joins Hughes
As General Manager
A. HYLAND was appointed vice-president and general
manager of Hughes Aircraft Co.
following his resignation as vicepresident in charge of engineering
of Bendix Aviation Corp.
A founder of Radio Research
Company in 1932, he was president
until its purchase by Bendix in 1937
when he became manager of that
company's radio division. In 1943
he became an executive engineer
and in 1950, vice-president in charge
of research. He was appointed to
his position at Bendix in 1953.
This year, Hyland was appointed
to the Aeronautics Steering Committee of the Department of Defense, working on guided missiles.
He has served on the Advisory
LAWRENCE
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ELECTRONICS

the NEW

...give positive
control of multiple
complex circuits!

STROBO-SYNC
automatically synchronizes
stroboscopic light sources with
high frequency shakers to permit
inspection in slow motion from

The versatility of Ledex Relays makes it possible to produce

special switching combinations for specific applications. Stepping or selective controls are available depending upon the
requirements. A wide range of operating voltages can be used
by selecting the proper Ledex coil wire size.
HERE'S HOW A LEDEX RELAY OPERATES

zero to one cycle per second.

...

A LEDEX ROTARY SOLENOID provides the mechanical power to
drive the gang of rotary, wafer type switches. SELECTIVE CONTROL
-The commutating switch of the Ledex in combination with the
control wafer switch makes it possible to select the multiple circuits
to be connected by a single manually operated switch. RATCHETS
are used to transmit the oscillating action of the Rotary Solenoid
to the Relay rotor shaft. CIRCUIT WAFERS are produced in combinations of 8, 10, 12, 18 and 24 positions. All wafer sections are
versaólle in application. For example the 12 position vafer switch
may be designed to utilize almost any of the factors of 12 such
as 1P -12T, 2P -6T, 3P -4T, or 4P -3T. The clips and rotors of the wafer
switches ore of silver alloy. For most applications the switch insulation
is of wax -impregnated bakelite. Ledex Relays are available with foot,
flange or panel mountings.
The Engineering staff of G. H. Leland, Inc., will assist you in developing solenoid operated Relays best suited to your products)

No Gain Adjustment
40 db Range

No Frequency Adjustment
20 to 2000 CPS
Send for Bulletin to

Wúdde4 lGïlionCtLOZGed

WRITE FOR DESCRIPTIVE LITERATURE TODAY!

5225 North 20th Street
Phoenix. Arizona

G. H. LELAND,2, INC.
123 WEBSTER ST., DAYTON

BE SAFE WITH

OHIO

NOW...SOLVE YOUR
HIGH VOLTAGE PROBLEMS
with

BETTER EQUIPMENT
Our years of experience gives
you MAGNATRAN Heavy Duty
High Voltage products
built
for longer life and rugged performance

A-27

...

LOW -LOSS LACQUER & CEMENT
Q -Max is widely accepted as the
standard for R -F circuit components
because it is chemically engineered for
this sole purpose.
Q -Max provides a clear, practically
loss -free covering, penetrates deeply,
seals out moisture, imparts rigidity and
promotes electrical stability.
Q -Max is easy to apply, dries quickly
and adheres to practically all materials.
It is useful over a wide temperature
range and serves as a mild flux on
tinned surfaces.
Q -Max is an ideal impregnant for
"high" Q coils. Coil "Q" remains nearly
constant from wet application to dry
finish. In 1, 5 and 55 gallon containers.

NEW UNITIZED RECTIFIERS

... lower
... con-

For high voltage D.C. sources
initial cost
minimum upkeep

...

-

venient
ready to connect to AC. line
and D.C. load ... compact requires
minimum floor space.

-

AIR

OIL

ASKAREL

. . .
. . .
Plate Transformers Filament Transformers. Filter
Reactors . Modulation Transformers
Distribution
Transformers Pulse Transformers. Testing Transformers Precipitation Transformers . General Purpose Transformers Hi -Voltage Transformers,
.

.

.

.

34 KW 17,000 V.D.C.

.

WRITE FOR DETAILED INFORMATION

A

-

NAME

MEETS STANDARDS

SYNONYMOUS

WITH

Askarel Immersed
Filter Reactor
50,000 Volt Test
OF AIEE-NEMA

EXPERIENCE

MAGNATRAN INCORPORATED
MARLBORO,

NEW

JERSEY

(MONMOUTH COUNTY)

Telephone: FReehold 8-1880

ELECTRON ICS

-
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WALTER GARLICK,

SCHUYLER
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Air Force Arnold Engineering Development Center; Advisory
Board, Argonne National Laboratory for Atomic Energy and the
Guided Missiles Committee of the
Research and Development Board.
Board,

Ketay And Norden
Plan Merger
KETAY

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

AVAILABLE ATTENUATION:
Any value from .1 db to 60 db

50 ohm COAXIAL
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:
±0.5 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

STODDART AIRCRAFT RADIO Co., Inc.
6644-A Santa Monica Blvd., Hollywood 38, California
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Hollywood 4-9294
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INSTRUMENT

CORPORATION

plans to offer to the common stockholders of Norden Laboratories the
right to exchange their shares of
stock on the basis of one share of
Ketay for four shares of Norden.
Plans are to change the name of
the present Ketay Instrument Corp.
to the Norden-Ketay Corp. and to
continue both the Ketay Instrument
operations and the Norden Laboratories operations as subsidiary
companies with no major changes
in personnel. Morris Ketay, president of Ketay, will be president of
the new corporation and Paul
Adams, president of Norden, will
be chairman of the executive committee and executive vice-president.
Norden's research and development laboratories employ approximately 350 engineers and technicians. The company's two manufacturing plants employ approximately
600 people.

Ketay employs a total of approximately 1,200 people in plants in
New York, Los Angeles and Long
Island.
A Ketay subsidiary, Nuclear
Science and Engineering Corporation, is engaged in research and
other engineering services for industry in the atomic energy field.
Norden has recently undertaken a
program involving instrumentation
and controls for commercial application of atomic energy.
It is believed that the combined
volume of the two companies should
be in excess of $20,000,000 annually.

Westinghouse Promotes
Tube Engineers
has been promoted to the newly created position
of chief engineer for the Westinghouse tube division in Elmira, N. Y.
Carmen E. Ramich has been
named manager of engineering, the
post formerly held by Dr. Lederer,
and Dewey D. Knowles has been apERNEST A. LEDERER

January,

1955-
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RELAYS
POWER AND SENSITIVE TYPES

Try this on
Your
COILS

Model 745
41/2" Semi -Flash

SOLENOIDS

WOUND

Famous names choose Burlington
for consistent quality and prompt
service. Burlington offers the widest
range of VU meters-from 1 %" to
4 %" in a variety of case materials
and styles including bakelite, metal,
hermetically sealed and sealed
ruggedized. Square, Round,
Rectangular and Fan -shaped.
Standard meters of every description.
"If you don't see it-ask for it"-

LIGHT
AND MINIATURE

TO YOUR
SPECIFICATIONS

TYPES

Send us your prints

and specifications for
prompt
quotations.

Literature

recorder!

WRITE FOR CATALOGUE N1

Shows cases, ranges, prices

available

on request.

THE FIVE STAR COMPANY
10 WEST MAIN STREET

BURLINGTON INSTRUMENT COMPANY
127 N. Third St.

Burlington, Iowa

PLANTSVILLE, CONN.
CUSTOM

ABOVE ALL

Over 85% of thá torque wrenches
used in industry ore

... U. S. C.

BUILT

TO

SPECIFICATION

CONNECTORS

!1l11Wl1

5tURÎE v
TORQUE WRENCHES
Read by Sight, Sound or Feel.

Permanently Accurate
HEA:Y DUTY CONNECTORS

Practically Indestructible

980.34F2
980-34HRSL
980-34M2SL

Faster-Easier to use

USC
ÌTÌ

MINIATURE CONNECTORS
MI -34F

MI.34M

PRINTED CARD RECEPTACLES

Automatic Release

sr

All Capacities
in inch grams...inch
ounces,.. inch pounds
...foot pounds

UPCR-18
For use on rack and panel type
equipment in communication
and power circuits.
U. S. C. heavy duty multi -con-

(All sizes from
0-6000 ft. lbs.)

ëd/

tact connectors offer
Maximum number of heavy
Every

man. facturer,

design and
production man
shculd have
this valuable
data. Sent upon
request.

PA

/StURtEAN%/CG

400/SON IOUP(/rY

ELECTRONICS

-

/[l/NOes
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current contacts
Mechanical and electrical dependability of operation in a
minimum of space.
available 7 to 34 contacts

I

I

U. S.

119
Wont more information?

Multi -Contact Plug-in
Maximum Strength
Dependable Electrical Performance
Minimum of Space

For

U. S. C. Printed Card Recep-

tacles offer
Channel Strength and Snap in Contacts
Dependability of operation
over range of printed card
thickness
Available - Single and double
Row, Wire Solder and Wire
Wrap - From 6 to 44 contacts

Available

5

to 75 contacts

Over 1000 types available
Write

us

for information

on your connector problems

COMPONENTS, Inc.
Associated with

454-462 East 148th

Use post cord on

last page.
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U. 5.

Tool and Mfg. Co., Inc.

Street. New York

55, N.

Y. CYpress 2-6525.6
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P:OE-hrAMpLIFI:F

04-'iXL 6p

video probe -amplifier
MODEL 60 win probe

as illustrated

f.o.b. factory

150

full capabilities with
negligible circuit loading effects. Its useful range extends throughout the
frequency spectrum from sub-audio to the microsecond pulses of television
and radar. Used with the hard probe, the Model 60 presents an input capacitance of 2 micromicrofarads and an overall range of signal gain between
unity and 0.01. The instrument is also a versatile video amplifier with a gain
of 40 when used without the probe.
The Model 60 enables any oscilloscope to be used to its

Tpicae -74ppee"catioho

,ipecidccaíioko

Video Amplifiers: measurements without
Bandwidth:
Input impedance: 4 megohms shunted by addition of significant stray capacitance...
Color TV: alignment and measurement in
2 mmf.
Gain: XI, XO.1, XO.O'J with probe, 40 without high frequency circuits with negligible effect
on critical phase relationships
Black probe.
Maximum undistorted output: 12 volts peak - and -white TV: adjustment of video peak5 cps to

12

±3db.

mcps

(continued)

pointed manager of product admin-

istration.
In his new position as chief engineer, Dr. Lederer will maintain
liaison within the industry on technical matters and will assist on
matters relating to technical policy.
In addition, his duties encompass
complete responsibility for all advanced development of product engineering.
Dr. Lederer served in research
and engineering capacities for
the Westinghouse Lamp Division,
Bloomfield, N. J., then became chief
engineer for the National Union
Radio Corp. From 1934 to 1950 he
was manager of chemistry and
physics laboratories for RCA at
Harrison, N. J., then returned to
Westinghouse as manager of engineering for the new electronic tube
division.
Ramich joined Westinghouse in
1948. In 1951 he was assigned to
England as a Westinghouse technical representative for special
electronic equipment. In 1952 he
returned to Elmira as an engineering staff assistant for the electronic
tube division.
Knowles joined Westinghouse in
1923.

He served at the research laboratories until 1937, when he left
Westinghouse to become director of
research and development for Raytheon. He re-joined Westinghouse
in 1939 and was transferred to the
electronic tube division in 1952.

Victor Adding Machine
Names Robert Howard
has been appointed
manager of the Vic -Dar division of
the Victor Adding Machine Co. The
ROBERT HOWARD

...

to -peak.
Hum and noise: 2.5 millivolts RMS output.
Dimensions: Panel 7%' x 103/8", depth 8'/8".
Weight: Approximately 20 lbs.
Accessories: Clip -on high impedance probe
with 3' RG/62U with connector. Output cable
4' RG/62U with connec"or. Amplifier input
cable 4' RG%62U with connector.

ing circuits and examination of waveforms
without test equipment loading
Radar:
measurements of pulse rise time and pulse
width with negligible changes in circuit

...

performance . . . High frequency tuned
circuits: examination without appreciable
detuning . . . High impedance circuits:
measurements without significant loading.

Write for Technical Bulletin No. 601
mulmiuumuuulll1mlllulllEuIIIIIIIIIIl111111iIIGA11IIIIIIIIIIIIIII
111111111111111111111

dl

!!1111

III

IIIII
1911

SCIENTIFIC COMPANY
inillinimiumuuilirdii

uldlurlllll11111111111111111111111111111111

Price subject to change
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Robert Howard and Vic -Dar
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I
I PL4STIC
ENC4 PSUL A TED
TRANSFORMERS
for transformers
finished in any one of several tested
plastic formulations, Acme Electric
have complete production facilities
as well as experienced personnel
and supervisory engineers to produce this class of
equipment.
To meet the need

We

Type D Capacitors

invite your

inquiries with

specifications.

With

Characteristics
never before achieved!
ACME ELECTRIC CORPORATION
3112 WATER ST.
CUBA, N. Y.
West Coast Engineering Laboratories:
1375 W. Jefferson Blvd., Los Angeles, California
In Canada: Acme Electric Corp. Ltd.
50 Northline Road, Toronto, Ontario

600 V

T

R

A

®YKM
MFRS

I,A.r

NSF

OR

OBVIOUSLY A HIGH TYPE OF CIVILIZATION!
2 OUT OF EVERY 3 ENGINEERS USE

BURGESS BATTERIES
,'

--,

----Y

4:

60 KV
O
a newly developed plastic film
EMPLOYING
dielectric, Film Capacitors. Inc. has produced a line of capacitors that are superior
in performance, smaller and lighter in
weight, and lower in cost. Nothing presently
available approaches the high level of Type
D for practically every type of high voltage
O.C. application. Its versatility enables you

.

to stock one type which performs the
functions of many.
-C -I Type D capacitors are furnished in
glass tubes with hermetically sealed end
caps and either wire leads or threaded studs.
F

ELECTRICAL CHARACTERISTICS
-55° C. to +125' C.

Burgess Batteries are the first choice of
2 out of 3 electronic engineers, due to
their uniform operation and consistently
high quality. There's a Burgess Battery to
including the all -new
fit every need
transistor types.

...

engineering manual listing
the complete line of BURGESS BATTERIES and
Write for

No.

FREE

Z3ONX

i
I_I

check sheet to enter

specifications, the
new battery specifications, and the new
transistor battery sheet.
FREE

BATTERIES
BURGESS
BURGESS BATTERY COMPANY
FREEPORT, ILLINOIS

ELECTRON ICS

-
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Operating Temp. Range
Voltage Range, D.C.
Capacitance Range
Power Factor
Dielectric Absorption
Voltage Derating at 85° C.
Voltage Derating at 125° C.
Temperature Coefficient
I.R. at Room Temperature
Capacitance Stability

600V to 60 KV
.0001 to 0.1 MF

0.3%
0.1%
30%
66%

(rì; I KC

+500 PPM/'

C.

IOs megohms/MF

0.5%

When your industrial capacitor specs. call for precision
and stability, specify F -C-1.
Excellent delivery on standard or special types
Capacitors made to your specifications.

...

For more complete technical data, write for catalog.

film capacitors,

inc.

3400 Park Ave., New York, N.Y.
Telephone CYpress 2-5180
327
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Go from breadboard to
Printed Circuitry FAST!

company is manufacturing a new
electronic data accumulation and
reduction system called Vic -Dar.
Howard has had engineering and
production administration experience with RCA and was manager of
the government division of Webster Chicago Corp.

prepunched terminal cards,
ratchet -terminals and card mounting sockets, engineer has tremendous flexibility to build up circuitry
and arrive at simplified printed
card in his left hand.
With

ALDEN

COMPONENTS MAKE IT

AS SIMPLE AS THIS
o

651T
653T

654T

lU

652T

Nero for soldering

s,.
,>14" ----7-61r"
rue.,-s. twining

2

o,

(le)
'

-

-

CARD -

Beckman Opens
cM9

MOUNTING
SOCKETS

Add Alden Card Mounting
Sockets that hold tubes vertically, and you end up with
vertical circuitry units that
snap into Alden 2", 4" or 8"
Basic Chassis side by side like
pages in a book.

Move your circuitry into compact vertical planes by staking
Alden Ratchet -Slot terminals
onto Alden Prepunched Terminal Mounting Cards in any
desired pattern. Four styles of
Terminals hold any type component provide for wiring on

both sides.

As you move from wire stage
to printed circuitry, use Alden

3

Stamped Jumper Strip you can
lay out in any pattern you
eventually want to print.
From here it's a simple step to
fully automatized printed circuitry-with the option of retaining Rachet Terminals to
form solder cups where heat
sensitive components prevent
dip soldering.

THESE LABORATORY WORK KITS GET YOU STARTED
Terminal Card and Staking Tool Kits mount Terminal Card circuitry in your lab or
model shop. Kit No. 25. 18 sockets, 200 terminals, 5 sets cards and components $12.00.
Kit No. 26 Staking Tool $12.50.

Send for Kits today!

ALDEN PRODUCTS CO

3127 N. Main St.
Brockton 64, Mass.

New Plant
BECKMAN

INSTRUMENTS

officially

opened its new $2-million plant in
Fullerton, Calif.
The 200,000-sq ft plant is corporate headquarters for the company
and manufacturing facility for its
main division. Some 800 engineering, production and sales personnel
are housed at the plant, representing a total annual payroll of about
$3.5 million. Future manpower
needs will top 2,000 as the plant
expands to possibly triple size on
the same 40 -acre site, the company
predicted.
The four divisions of the company
have exceeded $18.6 million in sales

this year.

Raytheon Constructs
Electronics Laboratory
A

LARGE ELECTRONICS LABORATORY

for engineering and research, to
cost nearly $1,500,000, is being
built for Raytheon in Wayland,
Mass.
The building will have approximately 150,000 sq ft of floor area.

Raytheon has more than 1,500
328
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Neg tive temperature
an I voltage
icoefficients

compiete
line of relays
a

SUPER RUGGED

Vibration 10 G's -500 cps
MIL

5757B

R

SUB -MINIATURE
;º cu.

in.-ih

oz.

HIGH CONTACT
RATINGS
5 amp., 24VDC, 115 VAC
RESISTIVE

SENSITIVE
fron[. .020 Aatts
HI -TEMPERATURE
-63° to 200°C.
FAST OPERATING
TIME DELAY

HERMETICALLY SEALED
ALL TO MIL R 57575
SPECIFICATIONS

EARLY
DELIVERIES

Manufacturer's of High Precision Sub -Miniature
Flee! ro -Mechanical Devices.

I_

ELIN-NEOMATI(, IN(.
A SUBSIDIARY OF ELGIN

9010 BELLANCA AVE.

NATIONAL WATCH COMPANY

LOS ANGELES 45. CALIF.

OR 8-3814

80X
MOLDED

ISTORS

R

SPECIALISTS in the UNUSUAL
RATING

-3

watts

-100

to 100,000

megohms

No. 479

°

SERVICE-High voltage equipment such
as electrostatic generators, atomic energy

PLATINUM ALLOY WIRE
.0008" Wire Diameter

equipment, etc.
CHARACTERISTICS

16 Strands

- Negative

Over 903/4 Platinum for maximum
corrosion resistance

...

Extra -long flex -life

..

High tensi e strength

.

...

Easily welded or soldered

...

Valuable as a flexible lead
SINCE
1901

.

-

temperature coefficients

Negative voltage coefficients
Good

stability, durability, mechanical

strength

-

Non -deterioration of values due to age
Non -hygroscopic base specially
essed against humidity

Compactness

proc-

27-.1:4444,
+r;rrîo+i

.

Practical for many applications
where usual products fail

5409
has full details. Send for a
copy. Attention Dept. R
BULLETIN

.

THE

SIGMUND CORN CORP.
121 South Columbus Avenue

and
P
Producers ofs Small Wire

A

Mount Vernon, N. Y.
'.Veitent Uuh
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-

January, 1955
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DENTAL MEG. CO.
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Air -System
Sockets

Eimac air -system

professional engineers among its
approximately 18,000 employees, it
was pointed out. The new laboratory will provide office and laboratory space for the largest single
group of engineers within the company.
Raytheon also announced that
Hubert Sear, M.D., has joined the
company as an engineer in the medical products laboratory. He will
assist in the application and promotion of the firm's diathermy and
room air cleaner equipment and in
designing new products for the medical field. He has a background of
experience in both medicine and
electronics.

sockets are custom designed to provide adequate

cooling with the most economical blower requirements for several Eimac
radial -beam power tetrodes.

4-400A/4000 air -system socket is employed with Eimac tube type 4-400A.
Air enters through the bottom of the socket and is guided by a pyrex glass
chimney, assuring efficient cooling of the various seals. If desired, this

RICHARDS W. COTTON

socket may also be used with Eimac 4-125A and 4-250A.

4-1000A/4000 air -system socket

is designed

a

pyrex glass

chimney toward the plate seal, assuring correct cooling even during maximum rating operation of the tube.

4X150A/4000 air -system socket provides adequate air cooling and high frequency circuit arrangement for Eimac 4X150A and 4X150D. Air enters the
socket through the bottom and is guided by

4X150A/4010 socket
is complete

is

a

was appointed

assistant to Joseph H. Quick, presi-

for use with Eimac tube type

4-1000A. Air entering the bottom of the socket is guided by

Richards Cotton
Joins National

ceramic chimney.

identical to the 4X150A 4000 except that this socket

with grounded cathode connecting tabs.

Eimac air -system sockets and chimneys are also available as separate units.

dent of National Co. He was previously assistant to the president of
Philco. He was also vice-president
of Philco International, a director of
Philco Overseas in London and managing director of British Philco in
London.
In his new post, Cotton will assist
the president of National in the executive administration of the firm's
program of development and expansion in the field of electronics.
He has also served since 1953 as
a consultant to the Secretary of Defense, the Office of Defense Mobili-

zation and the Electronics Division
of the Department of Commerce.
Technical Services Department.
He represented the United States at
the NATO Conference and was sent
to
Japan on a special government asEITEL-McCULLOUGH, INC. CALIFORNIA
during last year. In 1952,
signment
The world's largest manufacturer of transmitting tubes
he was appointed a director of the
For further information contact our

330
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IT!

OPHAR

DON'T BUY ANY
SOLDERING IRON
UNTIL YOU SEE
THE

ESICO

New

LUGER

- --WAXES

''COMPOUNDS
Zophar Waxes, resins and compounds to impregnate,
dip, seal, embed, or pot electronic and electrical equipment or components of all types; radio, television, etc.

SOLDERING IRON

--

Makes all other irons
obsolete:

Cold flows from 100°F. to 285°F.
I

Special waxes non -cracking at

-76°F.

1

Compounds meeting Government specifications plain
or fungus resistant.
1

I

Let

us

help you with your engineering problems.

UNVEILING EARLY IN 1955
ZOPMAR

N"

MILLS

5!,

,109ELECTRIC SOLDERING IRON CO., INC.
DEPT. B
DEEP RIVER, CONN.

YEARS
°le tCMC

ZOPHAR MILLS,

INC.

112-130 26th Street,
Brooklyn 32, N. Y.

for the

ELECTRONIC
INDUSTRIES

!

uality

äre
MOLYBDENUM
TUNGSTEN

TANTALUM
FORMED PIECES

Tour Speeial
Metals Rolled
to Thin Sizes .0
Close Tolerances
YOUR INQUIRIES WILL
RECEIVE PROMPT ATTENTION

H. CROSS CO.

Compact, sensitive and accurate, the MicroMatch 260
Series monitors both incident
and reflected power without
the necessity of removing the
coupler or reversing its connections. Three models of
this equipment are available.

January, 1955

instructions to build #262 Indicator included.
$22.50

frequencies up to 4000 me
and power levels up to 120

kilowatts.

jag

MODEL 262 Indicator (only), provides relative
power measurements when used with #261

coupler.

BRISTOL, CONNECTICUT
Want more information?

$14.53

M.C. JONES ELECTRONICS CO. Inc.

15 BEEKMAN ST., N. Y. 38, N. Y.

-

MODEL 261 Coupler (only) similar to Model 263
coupler but with 83-1R Connectors, complete

Other models available for

WOrth 2-2044 and COrtlandt 7-0470
ELECTRONICS

MODEL 263 Laboratory type complete coupler
and indicator. Coupler equipped with N connectors. Indicator provided with 3 scales calibrated in watts, 0-10, 100, 1000
$85.00

Use post card on

last page.
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Large, varied selection of

I

STOCK SLIDES
available for
immediate

,
Kit',.e.
Li

lee
i¡%

delivery!

Electronic Division of the National
Production Authority and as Chairman of the Electronic Production
Board. Prior to this, he served as
consultant to the munitions board
for the Department of Defense in

Servicing and preventive maintenance
on any component take far less time
when electronic components are made
accessible. Grant Stock Slides pro vide such accessibility easily and
inexpensively. These slides may be
ordered in desired lengths, within

-

«

1950.

Prior to joining Philco, Cotton
was managing director and chairman of the board of British Rola
and concurrently a director of various other electronic companies during the 12 years he spent abroad.

wide limits. For detailed information
and prices, write to Grant Pulley and

°0;.

Hardware Corporation, 31-73 Whitestone Parkway, Flushing 54, N. Y.
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RCA Forms Transistor

_

S

Group, Naines Engineers

Ì
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No. 306R Slide

No. 308 Slide

Two -section slide with rollers for
moving unit. Ball bearing action. Full
travel possible. Load capacity: 50 lbs.

Two -section underneath mounting

per pair mounted vertically.

chassis removal. Load: 30 lbs. per pr.

slide. Ball bearing action. Glide
brackets permit full travel, easy

r
.

...-

2

02.

I

IA.

Fil

No. 313R Slide

No. 330 Slide

Same as No. 306, but with solid center
track of steel or aluminum. Load capacity: 75 lbs. per pair mounted vertically; 45 lbs. mounted horizontally.

Very inexpensive roller type slide for

quantity installation. Has some slide
play. Travel 4" less than slide length.
Load capacity: 50 lbs. per pair.

4
t

L:

Grant
i,,.):12.

Industrial

i

Slides

No. 575R Slide
Same features as No. 306, but heavier
sections for greater loads. Load capacity: 100 lbs. per pair mounted vertically; 60 lbs. mounted horizontally.

Grant Pulley & Hardware Corporation
Flushing, N. Y.
Los Angeles, Cal.

1
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RCA ESTABLISHED a separate semiconductor operations department,
devoted exclusively to the engineering and manufacturing of transistors and other semi -conductor electron devices.
Alan M. Glover, associated with
RCA for over 18 years, has been
appointed manager of the new department, which will have its headquarters at the firm's Harrison,
N. J., tube plant. For the past year,
Glover has been manager of controls and standards for the cathode
ray and power tube operations department.
Also named to executive posts in
the new department are Norval H.
Green as manager of semi -conductor manufacturing; Robert E.
Higgs as manager of planning and
scheduling and Lewis Malter as
manager of engineering.
RCA also announced that Edmund A. Laport, chief engineer of
the RCA International Division, has
joined the research and engineering
staff of RCA as administrative engineer of communications. Raymond F. Guy has been appointed
director of radio frequency engineering for NBC.
The research and engineering
staff which Laport joins was created
recently to have broad responsibility for all research and engineering
activities of the corporation.
Laport started with RCA in 1936
as engineer in charge of the high
power transmitter section. Two
years later, he was named chief engineer of RCA Victor of Canada
and in 1944 he joined the RCA International Division as chief engineer.
Guy was formerly manager of
January, 1955
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THE AMERICAN METAL CO. LTD.
SUPPLIER OF

PURE

YOU PUT POWER IN
YOUR PRODUCT

(

GERMANIUM

WITH

SARGEANT 2 -al
TREATING

HEAT

DIOXIDE

m/I.

CORP.

Bright Annealing, Brazing, Hardening of Stainless Steel
Cycle Annealing of Laminations-

FOR ELECTRONIC USE

Silicons, Irons, Steels

Certified Equipment*
Specifications Rigidly Enforced

Write, Wire, or Phone for
Complete Information
Sample Processing Without Obligation

GENERAL
OFFICES

Bowling
61

Broadway, New York 6, N.Y.

Green

9-1800

SARGEANTa `lU'iffwr
HEAT TREATING CORP.
170 YORK AVENUE

BRANCH

PAWTUCKET, RHODE ISLAND

OFFICES

'Certified by the

WENCO
"1Q01.1c13

o

Itiaalinam

o

U. S.

1

St.

Air Force

SPADE
BOLTS

(2i= r6-31:D(o o
o

111111113

No. LaSalle
Chicago, III.
State 1-0980

20 Providence St.
Boston, Mass.
Hancock 6-5310

Ulul

Iltrllftrtlttlllllqlli

Specialists in design

ing and manufacturing All -Purpose Fasteners and Mounting
Lugs. Tooled to produce
over 1,000 sizes and

styles of Spade Bolts
in any finish, material
or quantity.

wwv
O

OTHER PRODUCTS

S

...

-Why Not

Use

It?

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)

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.
Four Models Available.
Fully descriptive, illustrated
is now

o

WIRE STRIPPERS & CUTTERS

TOOLS AND DIES
METAL STAMPINGS
WIRE SPECIALTIES
REPLACEMENT TIPS

WWV Input
5.0 MC
5 and 15.0 MC

for Electric Soldering Irons
Send samples or specifications for quotations.
Descriptive bulletin on request.

WENCO MANUFACTURING CO.
1133

..._

IS

FREE

9

,.
....

Audio Modulation on
Speaker Phone Jacks

Additional Filter for
440/600 CPS

Model ME -117A Model ME -117C
5865
5910
Model ME-1178 Model ME -117D
$940
$985

spec. brochure available on request.

PHILLIP H.
HARRISON

&

CO.

Route 34, Matawan, N. J.

Matawan 1-3113

W. Hubbard st., Chicago 22, III., U.S. A.

ELECTRONICS
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BIRD Model 43
DIRECTIONAL WATTMETER
Zea-d4 Z,»tect ..

-

el4

WATTS FORWARD

WATTS REFLECTED. ..9«5oO.
Measures POWER into the antenna in the actual operating circuit. Continuous monitoring if desired.
Measures reflected power, direct reading. In antenna matching work, results show directly in lower reflected power.
Ideal for mobile equipment.
Tests 50 ohm r -f lines, antenna connectors, filters-quickly.
ACCURATE because of high directivity and small
frequency error.
DIRECT READING - no calibration charts, no full scale
meter adjustments needed. Meter scale reads directly for
all ranges and is expanded for better down -scale reading.
CONVENIENT-does not require reversal of r -f connections. No auxiliary power required.
Negligible power loss and insertion VSWR.
Full scale power range and frequency range are
determined by the selection of plug-in elements
from the following list.

LIEUTENANT COLONEL HERBERT H.
FRENCH, U. S. Air Force, was
Model 43 with front element
in operating position. Dimensions: 7" x 4" x 3" Weight,
4 pounds.
S0239 jacks for PL259 plugs

NEELY
ENTERPRISES
Hollywood San Francisco
Albuquerque

EARL LIPSCOMB
ASSOCIATES

OHIO

Dallas

TERMALINE Coaxial Line Instruments

RELAY

20

P

G

ACTUAL

TO

Houston

CAS

2000

Kessler Heads Du Mont
Communication Products

SIZE

DIMENSIONS:
1.2" diam. x

able

13/4" long

WEIGHT:

Limited quantity
of model shop
samples avail-

less than

1

oz.

OPERATING POWER:

- submit

100 MW Max.

your specifica-

tions and re-

CONTACTS:

quirements with
your inquiry.

spdt-2 amp. at 24

V DC

Resistive load

VIBRATION RESISTANCE:
20

G

up to 2000

CPS

(cycles per sec.)
PHOTO

Martin Matador, courtesy
Glenn L. Martin Company

The

i

ii£LfíYS

/

ENGINEERING

& MFG. CO.
LONG BRANCH, NEW JERSEY
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elected director of the Electronics
Productions Resources Agency of
the Defense Department.

available.

EAST 38TH ST., CLEVELAND 14,

.

NBC.
He will continue to direct the activities of the engineering allocations group and will be responsible
for all radio frequency engineering
problems within the company.
He will also act as liaison on radio
frequency engineering and allocations matters between NBC's engineering department, RCA divisions and government and industry

French Elected
EPRA Head

I RD
B
ELECTRONIC CORP.

NOW

radio and allocation engineering for

organizations.

Frequency Range-25-1000 megacycles in five ranges vis. 25-60
(A), 50-125 (B), 100-250 (C), 200-500 (D), 400-1000 (E).
Power Range -10, 25, 50, 100, 250, and 500 watts full scale. Available
in most frequency ranges.
Write for literature.
Accuracy- 5% of full scale.

1800
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ROBERT E. KESSLER has been ap-

pointed manager of the communication products division of A. B. Du
Mont Laboratories. Kessler, who
has been assistant manager of the
division since 1948, replaces Herbert E. Taylor, Jr., who has resigned.
Irving G. Rosenburg, vice-president of Du Mont, has administrative responsibility for the division.
Kessler has been employed by
Du Mont continuously since 1936
and was the ninth full-time employee to be hired by Dr. Allen Du
Mont in the early years of the electronics company.
Throughout Du Mont's experimental and development work in
television transmitting equipment,
January, 1955
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SINGLE
SPIDER GEAR
DIFFERENTIALS
by FORD INSTRUMENT are

7 ways
superior

CLAMP FOR
EVERY SPECIFICATION
A

In electronics or any part of the electrical field where clamps are needed for rigidity and stability in holding tubes, compact plugs or socket
type units, Augat clamps provide the answer. Approved and used in electronic equipment for the armed forces, an innumerable variety of stock

numbers are ready for immediate delivery while clamps made to your
specifications can be had easily and quickly.
Augat clamps are precision produced and made of 18% nickel silver
for greater fatigue value, increased tensile strength and for utmost durability. They have withstood a two hundred-hour salt spray test with no
adverse effect.
Catalog and samples promptly sent on request.

AUGAT BROS. INC.
31

PERRY AVENUE

AVAILABLE IN

four sizes: 1/8", 3/16", 1/4", and
shaft diameters

5/16"

FOR EARLY DELIVERY

Ford Instrument's single spider gear
differentials are engineered to highest military and commercial standards ... to provide extreme accuracy
in addition and subtraction, and in
servo loop applications.

ATTLEBORO, MASS.

1-High sensitivity.
2-Minimal lost motion.
3-Precision Zerol gears.
4-Corrosion- and wear -resistant

IMPEDANCE
BRIDGE

materials throughout.

SiZetecuurg ,1ce nae9
Inductance:

Wide

±

compactness.

6-Minimum weights.
7-Rugged, long -life design.

Resistance: ± 0.1%
Capacitance: ± 0.25%

t=

5-Minimum working diameters for

1.0%

FREE a fully illustrated
data bulletin gives per-

nllwegC

formance curves and

Resistance: 1 milliohm to
11 megohms
Capacitance: 1 µµf to 1100 µf
Impedance: 1 µh to 1100 henrys

characteristics. Please address Dept. EL.
42

FORD

INSTRUMENT

COMPANY
Division of The Sperry Corporation

.7etz4444ig

520

31-10 Thomson Ave.
Long Island City 1, N. Y.

D E KA D IAL

Precise resistance, capacitance, inductance
readings to four significant figures.

9"x 11"x l"over-all. Convenient operation
1

from battery, or from AC power lines with
ESI accessory amplifier as shown.

Ford Instrument's standard lines

ELECTROMEASUREMENTS,

PRICES

INC.

$170
Model 855 -Al Oscillator-Amplifier
Model 250-C1 Impedance Bridge... $340
**Team
$510

4312 S. E. STARK STREET
PORTLAND 15, OREGON

ELECTRONICS- January, 1955

Nationwide Representation
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YOU WANTED

IT

EM -BED -IT

NERE IT IS

THE FIRST AND ONLY

POTTING COMPOUNDS
FORMULATED EXPRESSLY FOR

ELECTRONIC COMPONENTS
Designed for the armed forces specifically to
solve the problems encountered in the encapsulation of delicate electronic components, EM-BED -IT

has "come -through with flying colors." Now, at
last we are permitted to make EM -BED -IT available for general use. EM -BED -IT offers several
vital advantages. It will be well worth your while
to investigate the possibilities of EM-BED -IT for
your applications, today

radar, cathode-ray tubes, television
receivers, and cathode-ray instruments, Kessler has actively participated in engineering, operations
and production. Following World
War II he was made responsible for
the product design and specifications of all equipment to be manufactured by Du Mont as it entered
competitive commercial operations.
With the establishment of a television transmitter division in 1947,
he was placed in charge of manufacturing and engineering for the division. He was responsible for the
design and manufacture of the complete Du Mont line of television
broadcasting equipment, including
cameras, control equipment, and
transmitters. In 1948 he was named
assistant division manager and he
continued with this title in 1954
when the division was renamed the
communication products division
following its entry into the mobile
radio equipment field.

Fairchild Appoints
Engineering Director

!

has been appointed director of engineering for
the Fairchild Guided Missiles Division.
Harrison has been vice-president
in charge of engineering for the
Wilcox Electric Company of Kansas City for the past two years.
Previous to 1952, he was chief
engineer of Air Associates of Teterboro, N. J. In this position, he was
responsible for the development of
uhf airborne radio equipment and
fire control systems. For a number
of years, he was a member of the
technical staff of the Bell Telephone
ARTHUR E. HARRISON

Check the Advantages of EM -BED -IT
EM -BED -IT sets in

,EM-BED -IT

minutes instead of hours.

requires inexpensive

molds

.

.

.

its

setting speed eliminates need of costly mul-

tiple molds.
JEM-BED-IT saves up to 50% as compared to
Epoxy resins.

NEW!
Non -shrinking EP -300 Series,
Zero % Shrinkage for Maximum Protection of Delicate
Components such as Crystals,
Dials, Transistors, etc.

EMBEDDING
We
torn have established

SERVICE

facilities for
your components
rficient s if
is fast,
in cost,
efficient
and
°n engineer We will be glad
embedment
desired.
Our

ofd

discuss

it with

Write for new illustrated literature

to have

You.

ELECTRONIC faASToCS CORE
130th St. & 90th Ave.

Queens 18, N. Y.
Arthur
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STAINLESS fastene

TRANSISTORS

...

theory, functions,
manufacturing,
and applications

NOW

PLAINLY
TREATED

for the technician
and the engineer

in

STOCK

MI types and sizes of screws
(Phillips, slotted, hex head,
socket), bolts, nuts, washers,
rivets, keys and pins

Here's practical help
transistors-to enable
every electronics man to
understand clearly the
operation of these important circuit components. In straightforward
terms, this manual provides theoretical and
practical knowledge of
the properties and applications of transistors.
Even
readers without
.1
much background in
mathematics and physics will find it simple
to follow the author's step-by-step progression in detailing the theory, manufacture,
and evaluation of transistors.
on

Over 9000 items in stock means immediate delivery from one source
New Garden City plant now operating
speed and quality

Unsurpassed facilities for quantity fabrica"ion of
specials

staff of seasoned engineers always available
for consultation
A

JUST PUBLISHED!

Pioneers in the manufacture of
fasteners

MANUFACTURERS

THEORY AND APPLICATIONS

GARDEN CITY

This practical guide steps from basic concepts to working applications, logically covering all important aspects of transistors.
Manufacturing techniques, precautions, and
practices are fully described-as well as production and metallurgical phases.
The book fully covers the principles underlying transistors, yet discusses theory only in
relation to practical needs. It describes the
modes of operation of both silicon and germa-

nium

NEW YORK

ra:.vv..'

Ri aariaallaat/aa1

iaalla IaaIV7a raal
,aaaao.ur,

transistors,

'<Y;:..

point -contact and

Best cascading
arrangements
Recovery of

IDENTICAL.-. AMPLIFICATION

Thousands of ELECTRONICS readers requested reprints of
the series on which
the book is based.
Now you can have

and

sludge germa-

nium
Four -probe resistivity measurement
Ranges of the
material para-

this valuable information in convenient
book form-with the
addition of much new
material of value and
interest.

meters-etc.

EXAMINATION

10 DAYS' FREE

McGraw-Hill Book Co., Inc., Dept. L-1-55
330 West 42nd Street, N. Y. C. 36
Send me Cobleuz and Owens's-Transistors: Theory
and Applications for 10 days' examination on approval. In 10 days I will remit $6.00, plus few

cents delivery, or return book postpaid. (Wo pay
delivery if you remit with this coupon: same re-

turn privilege).
(PRINT)
Name
Address

See Booth
IRE

No. 481
Show 1955

2

?,

State

Zone

Write for
literature

Precision measurement of
phase shift is practically
distortion free in the
CROSBY Wideband Oscilloscope, Model 320.
Identical horizontal and vertical amplifiers allow phase shift indication for frequencies up to
5 megacycles.
A deflection sensitivity of 35 millivolts
RMS per inch, on both amplifiers, maces the
Model 320 ideally suited for use in laboratories
requiring accurate phase shift evaluation.
A general purpose, high -gain instrument
. particularly adapted
to color television
measurements. An Oscilloscope designed by
engineers for use by engineers.

CROSBY LABORATORIES,
nv1..so)

write )lfcGratr-Hill Int'l.,

-

9 2 9

rrña

junction transistors,
and their applications
in electronic circuits.

Treats such important
subjects as:

ELECTRONICS

1

115 illustrations, $6.00

313 pages, 6x9,

For priers and terms

SINCE

SCREW PRODUCTS COMPANY, INC.

ABRAHAM COBLENZ
7',-ansislor J'roduets Co. b .. Waltham, .lfa.n.o..
formerly with
Signal Corps Engineering Lo boratur isa
and HARRY L. OWENS
Chief, Solid State Deriee.v Branch,
Signal Corps Engineering Laboratories
By

City
Company
Position

stainless steel

WRITE NOW FOR FREE COPY OF
FASTENER MANUAL P14

TRANSISTORS

scrap

at top

-

(

.\lC

BOX

B..

36.

January, 1955

233

HICKSVILLE,

N.

Y.

Inc.1111

L- 1-55
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Laboratories where he developed
vhf and uhf airborne radio communication equipments. Previous to
this association, Harrison was a
consultant for the U. S. Navy on
the Joint Radio Board of the Joint
Aircraft Committee, Washington,
D. C.

Clarostat Acquires
Resistor Company
has completed
arrangements for the purchase of
Campbell Industries of Chattanooga Tenn. Campbell manufactures
carbon resistance products. George
S. Campbell will continue in active
management of this company in
the capacity of general manager.
For the present there are no
plans by Clarostat to discontinue
any department at its Dover, N. H.
plant. Plans are to increase facilities and output, as well as necessary
labor requirements at the Chattanooga location.

RF LEAKAGE

CLAROSTAT MFG. Co.

NBS Selects

Boulder Lab Chiefs
have been named
for the four scientific divisions of
the National Bureau of Standard's
Boulder Laboratories in Colorado.
They are Russell B. Scott, Cryogenic Engineering ; Ralph J. Slutz,
Radio Propagation Physics; Kenneth A. Norton, Radio Propagation
Engineering and Harold A. Thomas,
Radio Standards. In addition, Harold Lyons has been designated assistant chief for research of the
Radio Standards Division. He will
also serve as chief of the Microwave
Standards Branch. Director of the
Boulder Laboratories is Frederick
W. Brown.
DIVISION CHIEFS

The No. 90901
One Inch

Instrumentation Oscilloscope
Miniaturized, packaged panel mounting
cathode ray oscilloscope designed for use
in instrumentation in place of the conventional "pointer type" moving coil meters
the 1" 1CP1 tube. Panel bezel
matches in size and type the standard 2"
square meters. Magnitude, phase displacement, wave shape, etc. are constantly
visible on scope screen.
uses

JAMES MILLEN
MFG. CO., INC.
MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

DRAWIN
.

.

.

ON THE
G BOARD

WHEN YOU DES IGN METEX ELECTRONIC

WEATHERSTRIPPING INTO
YOU

GET ITS POSITIVE

-

YOUR EQUIPMENT

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

need for extra fasteners and many
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.
For detailed

information on
METEX
ELECTRONIC
PRODUCTS, write

for FREE copy of
"Metex Electronic
Weatherstrips"
or outline your
SPECIFIC shielding
problem
It will

-

Daystrom To Buy
American Gyro

receive our
Immediate attention.

plans to purchase the
American Gyro Corp. of Santa
Monica, California, manufacturers
of gyroscopes for guided missiles,
radar and aircraft.
The current sales volume of
American Gyro is at the rate of
about 2i -million dollars annually,
DAYSTROM
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mostly in their new flotation type
gyroscopes. The backlog of new
orders is reported to be about 2i
million dollars.
Daystrom said the West Coast
plant would continue to be American Gyro's main manufacturing
headquarters. Expansion of this
company's work will be handled in
cooperation with Daystrom's electronics plants in the future.

CHOPPER
0-500 cycles
DEPENDABLE

SHAV-PAK
,NEW, LOW PRICE!

GE Names Meyers As

Capacitor Head
RUSSELL

E.

MEYERS

pointed manager of manufacturing
facilities and engineering for the
GE capacitor department in Hudson
Falls, N. Y.
He joined the company in 1935
and has been at the company's
Pittsfield, Mass., works until his
present appointment.
In 1951 Meyers was named superintendent of underwater antenna
manufacturing in the GE Naval
Ordnance department and for the
past year and a half has been manager of manufacturing engineering in the same department.
All military specifications met.
Liberal factors of safety to meet
emergency conditions.
1. Production sampled daily and
life tested to check 1,000 hour

Michigan Appoints
Smith and Beighley

2. Every Chopper given not only
one but two tests over the fu I
range of military temperatures

NEWBERN SMITH,

rating.

research engineer
at the University of Michigan's Engineering Research Institute, has
been named supervisor of Project
Michigan, the institute's university wide research program sponsored

before shipment.
gold contacts used for
superior operation in the vital
0.11/2 volt d-c range.
4. Liberal safety factors to meet
emergency conditions.
a. 0.500 cps.
b. Input voltage ±30%.
3. Only

S

has been ap-

WILLI/'LMS.
119-22

SHAVE IN THE COMFORT
OF YOUR CAR,
sHátrvgx

Bout or Plane!

'

Specially Designed for
Operating Standard A.C.

Electric Shavers in

7

Plugs into

Automobiles, Buses,
Trucks, Boats, and

995

List

Cigarette Lighter
Receptacle on Dash

PRICE

planes.

INPUT
D.C.

OUTPUT

VOLTS

60 CYCLES

6-SP8

6

115 volts

15

12-SP8

12

115

15

TYPE

A C-

LIST

OUTPUT
WATTAGE

PRICE

995
995

MIGHTY MIDGET
maaee&INVERTER
WITH GREATER OUTPUT
DICTATE REPORTS ACCURATELY -PROMPTLY!

make your car, boat or plane
a "rolling office"
with

ATR INVERTERS
for changing your

storage battery
current to A. C.

YT06ldCl2Os,c;.
ELECTRICITY

AgißdeiZe

Plugs into
Cigarette Lighter

in your own car!

Receptacle on Dash

;l

WRITE FOP Tf ESE
CATALOGS:

No. 371, 0-5C0 CPS.
No. 370, e0 CPS.

i

95
AND UP

PRICE

LIST

STEVENS

DICTATING MACHINES
ELECTRIC RAZORS

ARNOLD
INCORPORATE
22 ELKINS

TYPE

6-DME
6H-DME

STREET

ELECTRONICS
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OUTPUT
60 CYCLES

OUTPUT

LIST

WATTAGE

PRICE

30.40
19.95
60-15
29.95
Above Inverters also available for 12 -volt operation.
6
6

See yees

SOUTH BOSTON 27, MASS.

Want more information?

TAPE RECORDER
WIRE RECORDERS

A.C.

INPUT
O.C.
VOLTS

D

S; A -1I

..

ATR INVERTERS
.
especially designed for operating
standard 110 volt A. C.

115 volts
115 volts

/Wet

At

02 unite Act,, f Ada*
cany:tar CItd02 ri4LLÁK

AMERICAN TELEVISION it RADIO CO.
2..Iµ P...-ra Slag /93e

Newbern Smith

SAINT PAUL

S,

MINNESOTA

- U.

S.

A.
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DUMONT
SPECIAL ELECTRONIC

APPLICATION CAPACITORS

l/..
aL
s,

PAPER-OIL 85°C

'

IN CERAMIC CASE

.

.

.

PLASTIC FILM 150¡C

IN CERAMIC CASE

..

.

Write for Descriptive
Literature Today.

With Bell Aircraft since 1952,
Beighley served there most recently
as acting head of the rocket research group. He succeeds Leland
G. Cole at the propulsion laboratory.

TYPE -P60

TUBE-OIL

by the military. Clair M. Beighley,
formerly of Bell Aircraft, has been
appointed associate research engineer in charge of ERI's Rocket Propulsion Laboratory.
As supervisor of Project Michigan, Smith will head a broad
program of study set up last year
for the development of methods for
gathering accurate, up-to-date combat intelligence through radar, television and other devices.
Smith came to the institute in
February from the National Bureau
of Standards where he was chief of
the central radio propagation laboratory. He joined the bureau in
1935.

For PRINTED CIRCUIT Application
BAKELITE

(continued)

180 C

TYPE-PL60
BAKELITE TUBE-PLASTIC FILM
150 C
Write for Descriptive
Literature Today.

Admiral Gingrich
Joins IT&T
ADMIRAL JOHN

1.

POLYSTYRENE FILM
STABLE-70°C

.

.

.

HIGHLY

PLASTIC FILM
CAPACITORS

Ideal For

2. THERMOFILM (MYLAR) 150°C
HIGH TEMPERATURE OPERATION

.

* Computers

***

3. UNCASED SECTIONS

*

Write for Descriptive Literature Today.

Radiosondes

Nuclear Instruments
High Frequency

Amplifiers
Time Devices

DUMONT-AIR PLANE & MARINE INSTRUMENTS, Inc.
FACTORY

OFFICE
15 William Street
New York 5, N. Y.
340

Wont more information?

Clearfield
Pennsylvania
Use post card on

E. GINGRICH, U.S.N.

(Retired) has been elected a vicepresident of IT&T and has joined
its administrative staff. In his last
Naval post he was Deputy Chief
of Naval Operations (Administration). In this position his duties
were to determine the procurement
and production policies and methods
to be followed by the Naval Service.
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Dahlberg Appoints
Chief Field Engineer
HERBERT E. WEYRAUCH has been
named chief field engineer for The
Dahlberg Company of Minneapolis,
Minnesota. Weyrauch will direct

January,

1955

-

ELECTRON ICS

PILOT LIGHTS
CONSULT

FUNCTIONAL UNITS

*
*
*

FOR COMPUTER CIRCUITS!

of

90°o less power input requirements.
Negligible heat radiation, even when used in large quantities.
Uses non -regulated power supply

Pilot Light:

a DIALCO

Enhanced appearance:
The glow of light and

with standardized results.

sparkle of a lens add
colorful visual attraction.
Greater safety: A timely
warning flashed by a
pilot light can prevent
damage to equipment.
Added service: Discs
inserted behind lenses
can be used to deliver
specific messages, such
as "FUEL LOW",

, ceasily adaptable plug-in circuits which act
functional unite.
There's a standardized Lee Pair circuit fur every use in
the computer field, within transistor capacities.
Write today fur further information.
Lee Pac offer-as

An example of one of the
many Lee Poc circuits
The Lee Pac symmetrical flip.
.

Your product benefits
3 ways from the use

.

flop!
Designed specifically for the
computer field, this Lee Pac
combines unique features you
need for economical computer
production
and operation!

"ON", "OFF", etc.
Let the Dialco engi-

...

neering department assist you in selecting
the right lamp and
the most suitable pilot

light for your needs.

LEE LABORATORIES, Inc.

Dialco offers the com-

plete line of pilot

GENE$EE, PENNSYLVANIA

lights, from sub -miniature types to giant
units with 11/2" lenses.
Every assembly

DEPENDABLE SOURCE

SAMPLES

STERLINGA

QUEST

TRANSFORMERS
MIL -T-27 & COMMERCIAL
Pulse

Audio
Power

is

avail-

able complete with lamp.

AT

ON

-

RE

ONCE

NO CHARGE

Illustrations are approx. 70% actual size
(A) No. 8-1930111 sub -miniature
pilot light ... (B) No.
521308-991, with multivue cap ... (C) No.
922210-111, dimmer
type... (D) No. 47901
with light shield cap.
.

pp

IIqq
1I11111111111dIVI

Write for Catalogues
L-151, L-153, and L-154

Filter Choke
Filament
RF

Coils

Custom Built to

your Specifications

Foremost Manutacturer of Pilot Lights

alAZlGEtT
CORPORATION

60

STEWART AVE.

HYACINTH

297 North 7th St., Brooklyn 11, N. Y.

ELECTRONICS

-
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BROOKLYN 37, N. Y.

1-7600

PLANT AT
BROOKLYN, N. Y.
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READ

LIKE YOU READ THE

iiMe

A COMPLETE

NEW
SET OF

CTurqu>
1

!

(continued)

the installation of the firms radio
and tv equipment and work on
special miniaturized electronic component development projects.
Since 1941, Weyrauch has been
on active duty with the Navy. He
was commanding officer of the U. S.
Naval Computing Machine Laboratory in St. Paul and did work on
research, design, development and
construction of digital computers
and sonar systems.

GAUGE
GAUGEE

A NEW set

of "TORQUE-WATCH"gauges
for measuring LOW TORQUE

to 1.2 inch-ounces, clockwise.
to 20 inch -ounces, clockwise.
to 1.2 inch-ounces, counter -clockwise.
to 20 inch-ounces, counter -clockwise.
Repeatable accuracy of plus or minus 5% on the
Accurate
300° watch -face.
Linear scale on a one -inch dial.
Easy to Read
1E/e inch diameter and 37/e inches long, including the
Compact
Jacobs chuck for shafts to Vs inch diameter.
Two Gauges of rugged construction in a plush-lined instrument
Also available singly, price each $54.95
case: Price per set $99.50
A complete set of gauges for measuring low torque on servomechanisms, variable condensers, potentiometers, and small rotating
machinery. Write for detailed information.
Four Models:

-

0.010
1.0
0.010
1.0

6000-1
6000-2
6000-3
6000-4

- -

WATERS MANUFACTURING,

inc.

Waltham 54.:L/assachusrtts

MFG. INC.

APPLICATION

ENGINEERING

OFFICES IN

PRINCIPAL
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MANSOL makes

Glass Multiform

Pellets for
GLASS -TO -METAL

Univox Selects
Engineering Head
of New York and Los
Angeles has appointed Mox Meukel
as West Coast director of engineering and research. He formerly was
a special consultant to Univox.
UNIVOX CORP.

Texas Instruments
Buys Land
INSTRUMENTS purchased 6
acres of land in Houston, Texas and
plans are now being considered for
construction on the land of a new
plant and general headquarters for
Houston Technical Laboratories, a
wholly owned subsidiary of the firm.
Houston Technical Laboratories
manufactures gravity meters, geophysical instruments and optical
components for the petroleum industry.
TEXAS

SEALS
WE CAN FULFILL G-12
MULTIFORM REQUIREMENTS

FORMULA 800 MULTIFORMS
Extracted from epoxy resins.
"800" can be used in multiforms
and for conductive or non-conductive small parts welding at
4000 F. It possesses extremely
high bonding strength, with no
shrinkage, on metals to metals
and metals to non-metals,

MULTIFORMS OF STEATITE
We specialize in small die pressed ceramic parts held to
closest tolerances. All tools and
dies are made in our shop to
assure quick delivery.

GLASS MULTIFORMS-The ideal multi forms for Iron 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.
are still making your own
multiforms, Mansol would like to
show you how to save money
and eliminate rejects.
If you

Write to Dept. N for the complete story about multiforms,
Formula 800 and our production
facilities. No obligation of course.

CABLE ADDRESS: MANSOL
342
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Librascope Opens Plant,
Names Manager
LIBRASCOPE

sq

opened its new 55,000

ft plant in Glendale, Calif. With

the opening of the new building the
computer manufacturer has 160,000
January, 1955

-

ELECTRONICS

PLANTS AND PEOPLE

(continued)

sq ft of plant space and a combined
staff of over 1,000 persons.
In another action, the company
appointed Richard E. Hastings as
general manager of its subsidiary,
The Minnesota Electronics Corporation of St. Paul.
Minnesota Electronics makes
building-block type components for
military and industrial computers

A Complete Line of

Micro -miniature
and Miniature Wire -wound

Précision Potentiometers
"LO-TORK" POT

and controls.

Designed for high -temperature use.
Designed for minimum -torque uses.
Dissipates one watt at 200° C.
Minimum torque is 0.01 inch -ounce.
Dissipates five watts at 80° C.
Dissipates one watt at 80° C.
Resistances 1,000 to 25,000 ohms.
100 to 100,000 ohms.
Resistances
Stainless steel case, one inch dia. by
Weight is only 1/2 ounce.
11/16 in. depth behind panel.
Ganging to 6 decks, internal
Teflon-insulated terminals.
clamps hold 7/8 in. diameter.
These potentiometers have standard inearity of .5%, special order .25%;
precision toroidal winding allows winding angles to 360°, standard 354°.

-

Micro -miniature Series AP

1/2

Miniature Series RT/RTS

7/8

Rea Expands

Computer Center
AN ANALOG COMPUTATION CENTER

for the Los Angeles area was opened
by the J. B. Rea Co. in Santa Monica. For the past year the firm has
also had a digital computer service
available for industrial and military
customers.

Two watts continuous at 80° C.
Resistances from 10 to 20,000
ohms; 5% tolerance standard.
Diameter is 1/2 in., depth is 1/2 in.
Weight is only 1/4 ounce.
Sealed well enough for potting.

Ganged Units

Precision wire -wound construction.
Three watts continuous at 80° C.
Resistances 10 to 50,000 ohms.
Diameter 7/8 in., depth is 3/8 in.
Weight is only 1/2 ounce.
Independent linearity 3% standard.

Miniature Series AP

11/8

Anaconda Advances
Di Lustro And Randall
VICTOR DI LUSTRO has been appointed general manager of all mills
of Anaconda Wire & Cable and C. F.
Randall has been named manager of
production planning. Di Lustro had
been assistant general manager of
mills and Randall, formerly, was
assistant -secretary and assistant treasurer. Di Lustro has been in the
wire business since 1922 and joined
Anaconda in 1929. Randall joined
Anaconda in 1924.

The Series AP 1/2, AP 1-1/8 and
the RT 7/8 are easily ganged together with potentiometers of the
same series to permit control of
the unit by a single shaft.

ELECTRON ICS

-

January, 1955

Resistances 10 to 100,000 ohms.
Diameter 1-1/8 in., depth 1/2 in.
Weight is less than 3/4 ounce.

These potentiometers are precision mach"led, with bodies of anodized aluminum,
line -reamed phosphor bronze bushings, centerless-ground stainless steel shafts,
and gold-plated fork -type terminals. Units are fully sealed, and treated with
Service -approved moisture -proofing and fungicidal materials. On special order
these potentiometers can be processed for operation up to 125° C.
AEROHM potentiometers are individually checked in a quality -control system that
guarantees full performance from every unit. Write for infonnation and prices.

Pyramid Builds
Plant Add1Lio11
THE CONSTRUCTION of a new plant
on the firm's present site, has been
announced by Pyramid Electric Co.,

Four watts continuous at 80° C.

MFG. INC.

WATERS MANUFACTURING, inc.
Waltham 54, Massachusetts
APPLICATION

ENGINEERING
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'' ""

®RNLI

ß(l'A'''' WIRES
MICROPHONE CABLES

c

of North Bergen, N. J.
The new building will house the
executive and general offices, en-

CABLES

and

izf+Y '';

YY

ing space.

Designed for low capacitance, high insulation resistance, low attenuation-in plastic or rubber insulation to stand severe service
T -V

LEAD-IN CABLES

``

-2,

-

Gudeman Buys
Capacitor Firm

Furnished only in pure virgin polyethylene to insure best electrical properties and long life under severe operating conditions
T -V

LEAD-IN CABLES

Lÿ

II

Made hollow, of pure virgin polyethylene, for maximum efficiency
in receiving Ultra High Frequency signals

CABLES'

INTERCOMMUNICATION

quality cables are made in_various constructions, utilizing
plastic insulation for both conductors and jacket
These

-

SHIELDED

.

,

u

c

.

.

; .;:;:,

INTERCOMMUNICATION
When installation conditions dictate, shielded cables
mended. Made with internal or external shield -2 and

"MADE

B

Y

3

are recomconductors

ENGINEERS- FOR ENGINEERS"

CORNISH WIRE COMPANY, Inc.
New York 7, N.

50 Church Street

gineering and research laboratories,
jobber division warehouse and shipping department. The space now
occupied by these functions will be
converted to additional manufactur-

THE GUDEMAN COMPANY, electronic
components manufacturer, has purchased Dilectron of Monrovia,
Calif., manufacturer of ceramic
capacitors. The 12,000 sq ft Dilectron plant becomes Gudeman's fifth
plant and will be known as the
Dilectron Division of the Gudeman
Company. There will be no personnel changes in the new division.
F. T. Reischel is vice-president and
general manager, George Wiesinger
is sales manager and purchasing
agent and Steve Taylor is chief
engineer.

Y.

Electronics Engineering
Plans New Plant
Manufacturers of:
PHASE
METERS

ELECTRONICS . ENGINEERING
PANY of California plans a

COM-

50,000
sq ft laboratory and plant to be
built in Santa Ana, Calif. at an
estimated cost of $500,000. Buildings will house EECO's 500 en-

gineering and administrative personnel.

NULL
DETECTORS

Honeywell Opens Denver
Research Center
A NEW RESEARCH and product de-

IMPEDANCE

HIGH ACCURACY
COMPARATORS

FROM 0 TO 360 DEGREES
READINGS NOT AFFECTED BY NOISE AND HARMONICS
PHASE SHIFTS OF THE ORDER OF .01° CAN BE MEASURED
EMPLOYING SPECIAL CIRCUIT TECHNIQUES
MEASURES IN -PHASE AND QUADRATURE COMPONENTS
SEPARATELY
MEASURES

For

POWER

further information contact your nearest
representative or write for brochure

REPRESENTATIVES
KITTLESON CO.,

lit

OSCILLATORS

No. La Brea Aso.. Los Angeles 36. Calif.

BROGER INSTRUMENT SALES CO., INC., 739 Boylston St., Boston
F. R. JODON, INC., 2902 Porter St.. N.W., Washington 8, D. C.
G. G. WILLISON CO., 1821 W. Alabama, Houston 6, Texas
LEEMARK ASSOCIATES, P. 0. Box 8467, Kansas City 14, Mo.
RON MEREDITH CO., 2410 Beacon Ave.. Seattle 44, Washington

16.

Mass.

Other Electronic Test
Equipment

INDUSTRIAL TEST EQUIPMENT CO.
E.
th ST. NEW YORK 3 GR. 3-4684

55
344
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velopment center has been opened
in Denver, Colo. by Micro Switch, a
division of Minneapolis -Honeywell
Regulator Co.
The center will supplement research activities conducted at the
division's main office and factory
in Freeport, Ill. Wilbert Martin,
assistant director of product research and development, will be in
charge of the new facility. About
ten engineers and technicians will
be employed.
The new research office becomes
Honeywell's second major facility
in Denver. The Minneapolis firm
January, 7955

-

ELECTRONICS

His
main duty is to travel the country and world
penetrating the plants, laboratories and management councils
reporting back to you every
significant innovation in technology, selling tactics, management strategy. He functions as your
all -seeing, all -hearing, all -reporting business communications system.
THIS FELLOW IS TRAINED IN YOUR BUSINESS.

-

-

...

of the editorial staff of this magazine. For, obviously, no
one individual could ever accomplish such a vast
business news job. It's the result of many qualified men of diversified and specialized talents.
THE MAN WE MEAN

IS A COMPOSITE

AND, THERE'S ANOTHER SIDE TO THIS `COMPOSITE

another complete news service which complements the editorial section of this magazine
the advertising pages. It''.s been said that in a
business publication the editorial pages tell "how
they do it"-"they" being all the industry's front
line of innovators and improvers and the advertising pages tell "with what." Each issue unfolds an industrial exposition before you-giving
a ready panorama of up-to-date tools, materials,
equipment.
MAN,"

-

-

SUCH A "MAIN'" IS ON YOUR PAYROLL.

Be sure to

"listen" regularly and carefully to the practical
business information he gathers.

McGRAVI-HILL PUBLICATIONS
ELECTRONICS

-

January, 1955

345

www.americanradiohistory.com

WIDE BAND
VIDEO

AMPLIFIER
10

cps to 20 me

An

oscilloscope deflection amplifier for
measuring and analyzing pulses! Extremely
wide band with extended low frequency
response down to 10 cps. Will accurately
analyze television signals. Excellent to
increase the amplitude range of your
vacuum tube voltmeters and

signal generators.

PLANTS AND PEOPLE

(continued)

purchased the Heiland Research
Corporation, manufacturer of scientific instruments and photographic

Digital

flash equipment.

High Voltage Engineering
Adds Kelliher

Communication

of England
has joined the staff of High Voltage
Engineering Corp.
Kelliher will assist J. C. Nygard,
associate chief engineer, in the direction of High Voltage's activities
in the linear accelerator field.
Kelliher has for the last seven
years been with the Mullard Research Laboratories at Surrey, England. His first two years there
were spent on vacuum tube application research in the television and
higher communication frequency
ranges. Later he shifted to linear
accelerator research and development.
MAURICE G. KELLIHER

Engineers
J

Engineering

experience

Development

fields

100.

Electromechanical
Development

of

Digital
Techniques

EDWARD E. NOLAN has been appointed an engineering representative for Lenkurt Electric in San

FREQUENCY RESPONSE

1.

Circuit

the

Long -Range

Information
Transmission

Carlos, Calif.

I00CPs

Miniaturization

in

Lenkurt Electric
Promotes Nolan

MODEL VT

IOCPS

Systems

with

INK

10MC 0011.

10000

Before joining Lenkurt in 1952 as
an applications engineer, he had
been with Western Electric more
than 10 years in various supervisory and engineering positions.

FREQUENCY

New advancements in the field of
long-range information transmission
are being made at Hughes with digital techniques.
F--

Areas of Work
To further expand work in this area,
Hughes Research and Development
Laboratories are interested in people
with experience in airborne communication systems, digital storage,
low frequency measurements, modulation systems, miniaturized packaging, audio, IF and RF circuitry in
the HF range, analog to digitaland other data conversion methods.

The

Polarad Wide Band Video Amplifier
offers an extremely wide band coverage:

flat within ±11/2 db from

10 cycles to 20
megacycles per second. It has a time
delay of 0.02 microseconds and assures
extreme stability because of its associated
electronically regulated unit. A low
capacity input probe is provided.

See

Scientific and Engineering Staff

other Polarad equipment advertised on pages 77, 205, 355, 362

CULVER
CITY,

ELECTRONICS
CORPORATION

Admiral Clark
Joins Radio Receptor
J. J. CLARK, U. S. N. (retired), has been appointed a vicepresident of the Radio Receptor Co.
Admiral Clark became Assistant
ADMIRAL

43-20 34th STREET

LONG ISLAND CITY 1, N. Y.

Representatives in all principal cities.
Want more information?

Use post card on

Hughes
RESEARCH

COU NIY,

CAL:FO R

N IA

LABORATORIES

J
Relocation of applicant must not cause
disruption of an urgent military project.

January, 1955
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(continued)

Chief of Naval Operations for Air
in 1946, and since November 1948
has had duty afloat in command of
Carrier Division Four and Carrier
Division Three.
During the Korean War he transferred to command of the Seventh
Fleet.

c a p acitpnce

Lerg A

pffenuption

&

LOW

TYPE
C

WE ARE SPECIALLY ORGANIZED
TO HANDLE DIRECT ORDERS OR

C11

BILLED IN DOLLARSSETTLEMENT BY YOUR CHECK

2
C 22
C 3
C 33
C 4

CABLE OB_AIRMAIL TODAY

C

C

ENQUIRIES FROM OVERSEAS

SPOT DELIVERIES FOR U.S.

N Lw

Brady Named Plant
Head of Automatic Mfg.

weft IMPED.tl

1

150
173

.36'

171

5.5

184
197

.44'
.44'
.64'
.64f
1.03'
1.03'

5.4
4.8

220
229

4.6

44 4.1

252

.36«

'MX

and SM' SUBMINIATURE CONNECTORS
Constant 50n 63n -70n impedances

TRANSRADIO LTD,138A Cromwell Rd, London SW7 ENGLAND

AUTOMATIC MANUFACTURING CORP.

O.D.

7.3
6.3
6.3

CABLES: TRANSRAO, LONDON

of Newark, N. J., has appointed

Patrick J. Brady as plant manager.
Brady's experience includes 8
years with RCA at Camden, N. J.
His most recent position was operations manager for Sylvania
where he directed manufacturing,
engineering and sales of automobile
and home radio and test equipment.
His duties included direction of Sylvania's plants in Buffalo and Arcadia, N. Y. and in Williamsport,
Pa. During 7 years with Sylvania,
he held successively the posts of
chief industrial engineer for the
radio and television division and
plant manager of the Williamsport
plant, prior to his post as operations manager.

tigauetCeet9

two new members
in the family of

THE

Co. has
construction of a 13,000 sq

SPRAGUE

ELECTRIC

started
ft, one-story building in the Venice
section of Los Angeles, Calif. to
house all of its Southern California
operations.
The building is expected to be
completed in the spring of 1955.
It will house the concern's SouthELECTRONICS

-

January,
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-----,==-1l.

ERA

ERA 1119 ... Rotor 4314 by 8
inches. Stores 100,000 bits of
information.

1120... Rotor 4%4 by 15 inches.
Stores 200,000 bits of information.
ERA

MAGNETIC STORAGE DRUMS

.*/i

Fil; ;

i?

i

s¡j;4aì`i' (i\ti; .71'ì,
i

e.iW.xtils°, *`4`VA4 vNºWï451.v..d.Va

ADAPTABLE ... operate at
any speed between 4500 and
15,000 rpm.

#1111.1ta,r,,.

nee

r,.úr,..-i1

FAST ACCESS .
average
access time as short as 214
milliseconds.
.

APPROPRIATE SIZE ... proper capacities for many computer
applications.

Sprague Builds
New Coast Headquarters

,

ALL STEEL CONSTRUCTION
makes for high mechanical
and thermal stability.
READY TO USE ...timing and
control tracks are provided according to users' specifications.

MINIATURE FERRITE READWRIITE MAGNETIC HEADS
. one per track on regular
orders. On special orders several
heads can be installed on each

Remington Rand's Engineering Research Associates
Division, pioneer designer and builder of magnetic storage
drums, has placed models 1119 and 1120 on the market
for all system builders to buy and use. Featuring advanced
design based on ERA's most thorough know-how in the
field, these drums can be depended upon to give utmost
satisfaction in the data-handling systems that you are
designing. Other outstanding ERA drums of many sizes
and types are also available.
To receive full particulars, please write
on your business letterhead to:

IAT/IAfG/Pt-

track.

PLUS ALL THE USUAL ADVANTAGES OF ERA DRUMS
.

highest reliability. selective

alterability, non -volatility, long

Riritd

''NGINEERINGsSEARCH f1SSOCIATES DIVISION
1902 W. Minnehaha Ave., St. Paul W4, Minn.

life.
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ern California sales offices, the radio
interference filter laboratories and
production facilities.
The new Sprague building is
situated on a two acre plot of land
and has been designed so that an
additional 10,000 sq ft of floor space
can be readily added.

MEANS HIGH
PERFORMANCE

CUT DESIGN TIME

Minnesota Mining
Advances Thurnauer

PLUG-IN
UNITS

TiruRNAUER has been appointed technical consultant on
ceramics and electrical insulations
by Minnesota Mining & Manufac-

AND MILITARY

HANS

turing

FOR COMMERCIAL

APPLICATIONS

Co.

will conduct development
studies and long-range basic research in ceramics to further enlarge 3M's activities in this field.
In addition to this new position, he
will continue as vice-president of
American Lava Corp., a 3M subsidiary which manufactures technical ceramics in Chattanooga.
Tenn.
He became associated with American Lava in 1935 as technical
He

SLIP RINGS
...AND

SUP RING ASSEMBUES

director.

ros

RI

10R

ycl

R3

68K

Isuur

e__

RR

IOOA

R9

RB
IB0

R?27R

390

C3

_10013 UP

PLUG-IN

FLIP-FLOP

(0 to

1

TYPE

27a

Z-90048

llegacycle)

plug-in circuitry reduces engineering
and production time..,cuts costs
performs with the highest degree of
reliability. The Z-90048 flip-flop (shown
above) is a typical high speed bi -stable multivibrator designed for counting and frequency division applications. Binary operation
ranges from 0 to above 1 megacycle. The
11 pin base increases flexibility, so that
binary counting, counting employing feedback, and re -setting may be readily accomplished. Output of one Z-90048 will drive a
EECO

BRUSHES

- CONTACTS - ASSEMBLIES

...Use SILVER GRAPHALLOY for appli-

cations 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

Fairchild Recording
Appoints Engineers
FRANK G. MULLINS, JR. has joined

Fairchild Recording as manager of
engineering and special counsel.
Robert J. Marshall has been promoted from chief engineer to head
of new product development. i\1 il lins was formerly with the electronic division of Westinghouse in
Baltimore. He is a member of the
Maryland Bar. Marshall as head of

-design
and

similar following unit without amplification.

Wide range of grades available for
standard and special applications.

OaetG

r/pixr6or

! iGdaGW
EECO ETCHED CIRCUITRY

Oil -free, self.lubri,asing Boh-

FLIP-FLOP PLUG-IN

ing, and Bearings (applicable
-100" to +500' F.; with eepansian coefficient holf that
of steel will not seize shalt et
low temperature];
Piston Rings, Seal Rings,
Thrust and Friction Washers,
Pump Van, s.

GRAPHITE
1053

I

METALLIZING

NEPPERHAN AVE.

CORPORATION

This is a medium speed bi -stable muttivibrator circuit for applications in counting,
frequency division, switching and time selection. Units are wired for linear binary or
feedback counting -applications.

is another

.

Write for other Techni.dData
an Complete- Line oi t.'Æ;f2O-

Yonkers, New York

Standard Plug-in Una, and
Custom En¿gneered C.irraìtry

Please send data en Graphalloy BRUSHES and CONTACTS.

EECO

& TITLE

9'7 South

ICOMPANY

Wont more information?

C

PRODUCTION COMPhII9Y

urnuun Avenue

Loa Angelre

I'..sis

subsidiary of
electronic engineering company of eaiiRtruia
a

STREET

1.2nr

Z-91000

HA..

Send data en BUSHINGS.

NAME

UNIT

reliable. MOplug-ir unit
the Z-91000 Flip -Flop ut lizing eLCiled
circuitry.
Here

ZONE

STATE

Use post card on

Robert

J.

Marshall

Want more information?

last page.

Use post card en

last page.

January, 1955-ELECTRONICS

348

www.americanradiohistory.com

UNIVERSAL

meets exacting

DESIGN
BRANSON
THERMAL TIME DELAY
Hermetically sealed -34" dia. x 15s" long
use in military applications.
second
Type TRH for delays between
minute with long term repeatability
and
and accuracy.
Ambient compensated from -65°C to
100°C. Special units available for use up
to 125°C. Timing does not vary during
thermal shocks and transients.
Not affected by near -by heat sources.
Withstands military shock and vibration

-for

1

1

tests.
For use on standard voltage supplies.

Various contact ratings available depending upon performance requirements.
Short recycle and recovery times.

Write for

REQUIREMEN
L

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.

"ACCURACY IS A UNIVERSAL WORD"

complete

information

BOONTON, NEW JERSEY

UNIVERSA

et

ANUFACTURING COMPANY,INC.
410 Hillside Ave., Hillside, N. J.

SIGNAL-TO-NOISE
MICROVOLT
AT

1611

ES
JON2400

1

SERIES

MODEL 110

PLUGS & SOCKETS
Improved
Contacts

-4

wwv

Socket
indivi-

RECEIVER

dual flexing surfaces.
Positive contact over
practically their entire
length.

Sensitivity: 2/1 signal-to-noise at 1.2 micwithout audio filter. 16. for single
microvolt with
tone modulated signal at

Cadmium plated Plug
and Socket, Contacts
mounted in recessed
pockets, greatly increasing leakage distance, INCREAS-

vovollts

Beat frequency oscillator and series noise

limiter.

1

P-2406-CCT

filter.
Selectivity: Less than 20 kc at 65 db down.
Image Rejection: More than
highest operating frequency.

ING VOLTAGE
RATING.

Interchangeable
with 400 Series.
Send

1

5-2406 -SB

60

db at

Frequency: Choice of any three frequencies, crystal controlled on 2.5, 5, 10, 15, 20,
and 25 me in stock. Any frequencies between
2 and 25 me at slight additional cost.

for complete Catalog No. 20. Plugs,

30 -day delivery

Dual Audio Output: Speaker on pone) and
600 ohm line terminated at rear.

Audio Filter: Electronic rejection or selection of any frequency in audio range with
adjustable selectivity.

x

Size: Standard panel mounting, 5-3-4
8-I'2 inches behind panel.

x

19

Literature Available

Sockets, Terminal Strips.

tiez
ELECTRONICS

HOWARD

B. JONES DIVISION

CINCH MANUFACTURING CORPORATION

CHICAGO 24. ILLINOIS

SUSSIDIA eV OF UNITED-CARF FASTENER CORI.

-January,
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'

-

easuetuaication4,

452 WEST CHICAGO AVENUE, CHICAGO 10, ILLINOIS
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oated fabrics ...
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Fabric -covering problems vary with the size
and shape and function of the carrying
case. Here's the cue for APEX specialists!
For fast -colored, durable fabrics to make
your units SELL faster and LAST longer ...
ask men who KNOW.
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INDUSTRIAL and MEDICAL EQUIPMENT

TV BOOSTERS
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PLANTS AND PEOPLE

(continued)

the recently established new product
development group will be responsible for analyzing and making
recommendations for a wide variety
of new products under consideration for manufacture and sales. He
has had a varied background in both
audio and motion picture work and
holds a number of patents in these
fields.

íj/ z
`A
AECM.

JO

It

will

COATEV

cost you nothing to let APEX

specialists consider your
eIC

W

For

29 years

0
70

of SERI

N

APEX

CO

N

10en

COATED FABRICS, Inc.

12-16 East 22nd St., N. Y. City

oé
...

a

3

SPring 7-3140
SOUND and PROJECTION

EQUIPMENT

PORTABLE TV

SETS

TEST INSTRUMENTS

Carbonara Named
Director of Standard Coil
E. CARBONARA, president of
Kollsman Instrument Corp., has
been appointed a director of Standard Coil Products, filling the
vacancy created by the retirement
of Robert E. Peterson.
Kollsman was purchased by
Standard Coil in 1950 from Square
VICTOR

COMPLETE JEWEL AS
WILL SPEED YOUR PRODUC
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.

\

Our engineering staff
is at your service for
all small bearing problems.

Over 40 years of serving industry with Quality jewel bearings

Sapphire and glass jewels Precision glass grinding Ferrite precision products
1 Spruce Street, Waltham 54, Mass.
350
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D Co.

Carbonara joined Kollsman in
1934 as executive engineer and pro-

duction manager. He became general manager in 1940 and was
named president at the time of the
company's acquisition by Standard
Coil.

Magnetic Research
Moves, Ups Wolframm
MAGNETIC RESEARCH CORP. of EI

Segundo, California, recently moved
to a larger location in the city. The
new plant has four times the area
of the previous facility. Additional
equipment for test and manufacturing has been installed. Bodo M.
Wolf ramm has been appointed chief
engineer of the company. He was
previously associated as a research
specialist in the electronics depart January, 1955

-
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AidtPme« a

PLANTS AND PEOPLE

SOLID
ULTRA -SONIC
DELAY LINES',

CRITICAL

Aft

RADAR

Delay Time

and

Delay Tolerance

COMPUTERS

0.01 microsecond.

Carrier
Frequency

From 5 to above 65 mega cycles, transducer fundamental for moderate delays.

Bandwidth

Up to

60% of carrier

frequency.
Attenuation

Zero to 60 decibels (de-

pending on termination).
Up to 60 decibels.

Line
Terminations

50 to 2500 ohms (depend

-

ing on bandwidths and

attenuation requirements).
Dimensionally and functionally stable from -60 to
+100 degrees Centigrade.
(Temperature controlled
cases available).

Range

Whatever your vital requirement in ultrasonic delay lines, Andersen Laboratories,
specialists in the research, design, and manufacture of fused quartz lines, can provide you
better performance characteristics at lower
cost. Write for general bulletin #54 cr send
details of application for advisory service.

39 Talcott Road
West Hartford 10, Conn.
Want more information?
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Armour Research
Plans New Lab

PRINTED
CIRCUITS
PRINTED

CIRCUITRY

FLUXES

Foundation's electrical engineering research facilities and proposed
nuclear reactor.
Contracts for the building will
be let toward the end of the year.
Construction will get under way
about March 15, 1955, with completion scheduled for Oct. 1.
The cost of the building will include the reactor and accompanying
installations.
Construction of the reactor area
of the building will depend on approval of Foundation plans submitted to the Atomic Energy Com-

3

last page.

NON -ACTIVATED
AND
4

ACTIVATED
FLUXES

mission.
The one-story building will be
located on the Illinois Tech campus.
It will provide 39,744 sq ft of space.

Universal Metal
Builds New Plant

PRINTED

CIRCUITRY

WORK HAS STARTED on a $160,000

Dynamic Range

Temperature

ment of North American Aviation,
working primarily on magnetic am-

A $1 -MILLION -DOLLAR LABORATORY
building will be constructed during
the coming year for Armour Research Foundation of Illinois Institute of Technology in Chicago.
The structure will house the

dpec.

From 1 to 3500
microseconds.

+

FOR

(continued)

plant in Bassett, Calif. for Universal Metal Products. Expected to
be complete by early 1955, the
40,500 sq ft building will employ
200 for manufacture of electronic,
hydraulic and mechanical aircraft
accessories.

S ODERS
5 BAR SOLDERS

FOR DIP SOLDERING
SOLDER PLATE, GOLD,
SILVER AND
COPPER

SYSTEMS

Admiral Laidlaw
Joins Hycon
J. S. LAIDLAW, U. S.
Navy (retired), has joined Hycon
Manufacturing of Pasadena, Calif.,
electronic and photographic instruments firm, as staff assistant to
president Alden E. Acker.
Laidlaw has been director of the
production division of the Bureau
of Ordnance and deputy director for
atomic energy. Prior to joining
Hycon, he was supervising inspector
of naval material in the Los Angeles
REAR ADMIRAL

District.

The facilities of a modern, well
equipped metallurgical laboratory, competent research staff and
field engineers are available to
help you solve printed circuitry
problems.
write for informative literature

ALPHA METALS, INC.
59

Water St., Jersey City 4, N.

J.

HEnderson 4-6778
Want more information?

Use

post cord on lost page.
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MISSILE
SYSTEMS

Magnetic -Amplifier
Circuits

MISSILE
SYSTEMS

McGraw-Hill
W. A. GEYGER.
Book Co., New York, 1954, 277 p,
BY

Res ea

p

.r

$6.00.

-h

and
Development

The technology of guided
missiles is literally a new

domain. No other field of

science offers greater scope
for achievement.

Significant work in this field
is being performed at

Lockheed Missile Systems
Division, with many projects
involving unexplored areas

of scientific endeavor.

MISSILE SYSTEMS DIVISION

research and

engineering
staff

LOCKHEED AIRCRAFT
CORPORATION
VAN

N

UYS

Want more information?

CALIFORNIA
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THE WIDENING scope of magnetic -

amplifier uses has prompted investigations of many and varied circuits. The results of these investigations have been reported mainly
in technical papers, though more
recently in several books, of which
this is one.
It would be expected that the
original independent treatments
would be unified, or at least digested
to their essentials, before presenting them in book form. This book
is noteworthy where this has been
accomplished, and somewhat lacking where this has failed. This
apparent lack of an orderly process
of distillation, next of organization,
and then of generalization prevents
this from being a suitable textbook
for beginners in the field. (A book
more suitable for beginners is
George M. Ettinger's "Magnetic
Amplifiers" in the Methuen Physical Series.)
Presentation of basic principles
is sketchy, even though the subtitle indicates the inclusion of
"Basic Principles, Characteristics,
and Applications". The second
chapter, titled "Magnetic-amplifier
Elements", illustrates this point. It
contains little that is elemental
about the circuits, even though it
does discuss some practical factors
common to most of the circuits.
Circuit Data Is Exceptional
The latter two parts of the subtitle are well fulfilled. The presentation is opened by an interesting
chapter on the historical development of magnetic -amplifier circuits.
In chapters three and on are discussed circuits classified as "Non feedback, Internal -feedback, and
Second -harmonic -type". The coverage of each circuit type is primarily from the experimental point of
view, with little theory given. Many
practical details of each circuit are
usually included. The circuit diagrams used with explanations of
circuit operation are exceptional,

and
Engineers

New developments have

created positions for those
possessing outstanding
ability in fields of :
Radar . Computers
Systems Engineering
Antenna Design
Communications
Telerueteriug
Electromechanical Design
Test Equipment Design
Instrumentation
Structures Engineering
Nuclear Physics
Mechanical Engineering
Aeronautical Engineering
Operations Research
Stress Engineering
'

MISSILE SYSTEMS DIVISION

research and

engineering

i

staff

LOCKHEED AIRCRAFT

CORPORATION
VAN NUYS

CALIFORNIA
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When designer -specifiers need reliable product information,
what do they do?
Do they fumble through the files looking
for individual company catalogues?
Do they waste valuable time waiting
for product information to arrive by mail?
No, they do not!*

Designer -specifiers, needing immediate electronic product data,
specifications, manufacturers' names, etc.,
look for it in the easy -to -read
ELECTRONICS BUYERS' GUIDE,
the only publication
where this information is readily accessible
for the entire industry.
You, too, can profit when you
get in the habit of looking it up in the ..,

electronics

BUYERS' GUIDE

A McGRAW-I- ILL PUBLICATION

qBp

330 West 42nd Street, New York 36, N.

Y.

'A number of

surveys made by
the Research Staff prove the
preference of the ELECTRONICS
BUYERS' GUIDE over manufacturers' catalogs. Results of these
surveys will be supplied an request.

ELECTRONICS

-January,
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TELEIIIETERING
FILTERS

Features...
HYCOR telemetering filters

have excellent characteristics
due to the use of high "Q" toroid inductor elements. The filters may be used in low level
circuits with negligible hum

pickup resulting.
In addition, only the finest
capacitors are employed to
assure stability.
Available in standard RDB
frequencies.

GENERAL SPECIFICATIONS
Impedence 500/500
TYPE

1500

4300

BANDWIDTH

ATTENUATION

-7V°,

-3dborless

®
®i
®i'.
_.

MEER

-30

-3

FREQUENCY

db or less

-40

db or more

-3

db or less

l

-45

400 cps to 960 cps
11300 cps to 14.5 kc

400 cps to 960 cps
db or more 11300 cps to 14.5 kc

-45
4000MOM
MOM -3dborless

-28%

RANGE

400 cps to 14.5 kc

db or more

t

db or more

(continued)

NEW BOOKS

HYCOR

22kcto70kc

Other frequencies and impedances
available on request.

cycles.

In places, the statements or explanations of the original investigator are employed. These may be
helpful, though at times confusing.
An example occurs in Chapter 10 on
"Single Core Internal Feedback
Circuits". The statement is made
that in using sharp -loop core material, the amplitude of control current determines the amount of flux
reset. Actually, in practical cases,
the reset is volt -second determined.
and the control current fixed by the
dynamic magnetizing current. A
few other delusive statements were
noted, though for this type book it
is not serious. Still, it does make
reading more difficult.
One could probably choose a circuit type from this book to meet his
particular needs. From the many
references listed at the end of
each chapter he could find additional information that might be
necessary for a detailed design.
These references add considerably
to the book's value, particularly
since they include much of the work
that has been done in Europe.

for unsurpassed quality and proven
performance in the most exacting military*, aviation and

industrial communications applications. Ultrasonically
cleaned, hermetically sealed.

-

250 KC

Frequency range

90

Temperature range

-40

Frequency tolerance

,= .02%

Load capacity:

20 mml.

Holder type:

11C-13/11

JOHN RICHARDT

SALES REPRESENTATIVE:

to

+70°

C

CO.

BOX 267, WHIPPANY, N.1.

Write for
catalog sheet
1138- Mission St.
South Pasadena, Calif.

,CO

A licensee of Western Electric Co.

Omissions

Little or no mention is made of
ferroresonant amplifier circuits
and of other circuits closely related

"QUALITY

to magnetic amplifiers, such as
magnetic pulsers. On the other
hand, the circuits in more widespread use are adequately covered.

These discussions include various
types of servo amplifier circuits,
and particularly detailed explanations for the field in which the
author is an authority, namely instrumentation circuitry.-ROBERT
A. MATHIAS, Associate Engineer,
Carnegie Institute of Technology,
Pittsburgh, Pa.

BY

STEPHEN

A. KNIGHT.

Publishing Corp., New York,

,.

CRYSTALS

Quotations Are Confusing

Introduction to Ultra High -Frequency Radio
Engineering
HYCOR

need
QUARTZ

particularly with regard to distinguishing positive and negative half

-PLUS"

ERS
For Industrial
and Electronic

Equipment
DESIGNED TO
COMMERCIAL & MILITARY
SPECIFICATIONS (MILT-27

and ANE-19). ALSO
CLASS

A,

B,'

H,

AND

MINIATURES.
Sample. Short and

Long Runs. Let
us

quote on your

specifications.
No obligation.

Delivery as promised!

E

PCO

PRODUCTS,

INC.,

Pittman

1954, 256

p, $4.50.

11423 VANOWEN

STREET

NORTH HOLLYWOOD

1,
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THE AUTHOR of this small volume
describes it as a basic book aimed

at an audience whose previous acaWant more information?
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TRANSISTOR &

DIGITAL COMPUTER
TECHNIQUES
applied to the design, development
and application of

AUTOMATIC RADAR DATA
PROCESSING, TRANSMISSION
AND CORRELATION IN
LARGE GROUND NETWORKS

ENGINEERS
PHYSICISTS

(continued)

NEW BOOKS

demie preparation is midway between that of the serviceman who
knows little or nothing about the
theoretical aspects of radio and the
graduate engineer well grounded in
electromagnetic theory. He describes such an audience as including general engineers (radio?),

radio amateurs and military radar
technicians. The required background for understanding the material is said to be a knowledge of
"ordinary radio techniques and
their elementary mathematics".
The content is not intended to treat
any specific application such as
television or radar but rather the
new techniques of ultrahigh -f re quency electronics. Incidentally,
the author's definition of ultrahigh
frequency embraces all frequencies
from 30 to 30,000 mc, a considerably wider band than is commonly
accepted as uhf in this country.
Contents

Digital computers similar to the successful
Hughes airborne fire control computers
are being applied by the Ground Systems
Department to the information processing
and computing functions of large ground
radar weapons control systems.
The application of digital and transistor
techniques to the problems of large ground
radar networks has created new positions
at all levels in the Ground Systems Department. Engineers and physicists with experience in the fields listed, or with exceptional
ability, are invited to consider joining us.

fields include
TRANSISTOR CIRCUITS
DIGITAL COMPUTING NETS
MAGNETIC DRUM AND CORE MEMORY
LOGICAL DESIGN
PROGRAMMING
VERY HIGH POWER MODULATORS

AND TRANSMITTERS
INPUT AND OUTPUT DEVICES
SPECIAL DISPLAYS
MICROWAVE CIRCUITS

Scientific and Engineering Staff

HUGHES
RESEARCH AND
DEVELOPMENT LABORATORIES
Culver City, Los Angeles County, California
Relocation of applicant must not cause
disruption of an urgent military project.

ELECTRONICS

-

After defining the scope of his
subject and pointing out its potential significance to radio engineers,
the author launches into a discussion of transmission lines and gives
impedance formulas for lines with
open, short-circuit and general
terminations. Basic formulas for
capacitance, inductance, characteristic impedance, power and voltagestanding -wave ratio are introduced.

STUDIO MONITOR
MODEL M-105

-

The

Potarad Model M-105 is portable
comes in sturdy aluminum case, can be
rack mounted as well! And it is one of the
finest instruments available to check the
picture quality of video signals. Equipped
with 121/2" aluminized kinescope,
capable of presenting highest definition

transmitted pictures with exceptionally
good "sync" stability over a wide
range of operating conditions.

PORTABLE TV
WAVE FORM
MONITOR

A few elementary problems are

worked out.
In chapter 3, some waveguide
formulas are given, although not
the field equations. The various
modes of wave propagation are
illustrated and waveguide components such as flanges, irises, probes,
bends, horns and radiators discussed. Chapter 4 deals with cavities. The various shapes are
sketched and a few basic formulas
given. Subsequent chapters discuss
uhf oscillators : negative and positive grid triodes, magnetrons and
klystrons.
Chapter 6 deals with measurement of frequency, power and impedance at uhf as well as dielectric
constant measurements and spectrum analyses. The final two chapters concern radio wave propagation and antennas respectively.

EXCELLENT FOR SUBCARRIER MEASUREMENTS

LOOK AT THESE FEATURES:
1. Can be

rack mounted.

2. Can be used for both color
and black and white TV.

Vertical Amplifier Bandwidth
Switch for 2MC, 4MC, 6MC.
4. Special TV Sync. Circuits.
5. Horizontal Sweep Magnification
20 Tube Diameters.
3.

6. Compact and Rugged.

Polarad manufactures a complete
line of color TV equipment
including a Flying Spot Scanner,
Sync Generator, Bar Generator and
Color Monitors.

See

other Polarad equipment
advertised on pages 77, 205, 346, 362

ELECTRONICS
CORPORATION

Time Aspects of Book

Basically, this book could have
been written at any time since early

43-20 34th STREET

LONG ISLAND CITY 1, N. Y.

Representatives in all principal cities.
Want more information?
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new

non -slip lacing tape

GUDELACE

H*

-

rubber -coated nylon

FUNGUS -RESISTANT... FLAME -RESISTANT
This new braided nylon lacing tape has a

unique rubber coating to prevent slipping.
It is easy to handle, ties securely, speeds
production because knots stay put!

Another Gudebrod development!

Write for complete information
a free trial supply today.

and

in World War II. Its discursive
material is similar to that found in
several excellent training manuals
written between 1941 and 1946.
The formulas given are apparently
culled from the standard graduate
courses in microwave electronics.

Understandably they are introduced without derivation but in
some cases the quantities involved
in the formulas are inadequately
defined and the reader senses a certain amount of discontinuity.
It is unfortunate that the book
does not include material on the
several very useful impedance
charts and calculators that have
appeared since World War II. This
material together with some vicarious problems might go very well at
the end of chapter 1.
Omissions

GUDEBROD BROS. SILK CO., INC.
EXECUTIVE OFFICES

ELECTRONICS DIVISION

12 S. 12th

225 W. 34th Street, New York 1, N.Y.

Street, Phila. 7; Pa.

T.M.

-MINIATURE

Magnetic Servo Amplifier
Size:

1

Cu. Inch

-

Weight: 50 Gr.

Here's the perfect miniature magnetic amplifier, designed by
Atlas engineers to match the Oster Company, 18V, 400 cycle,
2 phase servo motor type 2 ET -123 Model 2. The SA -427
occupies only 1 cubic inch of space; weighs but 50 grams. It
is available with either a high impedance control winding to
work with a vacuum tube pre -amplifier, or a low impedance
control winding to operate with a transistor pre-amplifier. The
Atlas SA -427 has a gain of 1,000 and a response time of less
than one -and -one-half cycles of supply frequency. FREE
contains complete electrical and mechanical speciFOLDER
fications. Write today `or Booklet SA -427.

...

t

ATLAS ENGINEERING CO., Inc.
3 EDGEWOOD ST., ROXBURY, MASS.
In Canada

CANADIAN ATLAS TRANSFORMER CO. LTD., 17 CARLAW STREET, TORONTO, CANADA
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The author might also have included material on automatic frequency control circuits and uhf receivers as these are common to
nearly all uhf systems. Noise figure
measurements of uhf receivers in
particular are receiving much attention today. Devices such as
magic tees, hybrid rings and directional couplers could very well have
been introduced in chapter 1 or 2,
or even in the chapter on uhf

measurements.
After noting several omissions
such as those mentioned above, it
seems indeed surprising that the
author has included 12 pages on
ground wave and ionospheric propagation-neither of which are particularly important at uhf.
In the portion of the chapter on
propagation that does deal with
uhf phenomena the author stresses
the signal cancellation difficulties
arising from passing aircraft but
neglects the serious multipath
problems arising from topographical features. In this connection
mention also has been made of the
Fresnel -zone clearance necessary
in laying out point-to-point uhf
systems. Again, the book would
have been strengthened by including a few of the nomographs currently used by many uhf system
engineers in siting their stations.
In the final chapter on antennas,
the author makes a statement to
the effect that grounded half -wave
vertical radiators are not used at
January,

1955
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the

ANSWER to

greater flexibility and simplification
of installation
combination
Photo -Electric Control & Beacon Flasher

-a

-

1" Conduit Tap

Photo-Tube Head
May Be Turned

"Conduit

Split -Bolt Type
Connectors

err

new designs on the board?

TINY MOLDED

ARTS

NY

may be the
difference
between

Mercury
Tilt -Switch

1" Conduit Top

Model

LC

"problems"
and

Mercury Plunger
Line Relay

2074 Tower Lighting
Control Unit

Three Models: for two, three, four,
and five light level categories.

2072 and LC 2073 provide for
alternate flashing of two beacon levels.
Models

GRC

LC

Write for Bulletin HPS-135

HUGHEY ßt PHILLIPS, INC.
Manufacturers of
300MM Code Beacons, Obstruction Lights,
Photo -Electric Controls, Beacon Flashers,
Microwave Tower Control & Alarm Units,

profits!
Cries' unique single cavity molding facilities are flexible-provide the practical
answer to countless problems of product
design and improvement. No matter how

tiny, or how intricate,

GRC MOLDS ALL

THERMOPLASTICS
SWIFTLY, DEPENDABLY,
ECONOMICALLY!

GRC molds nylon

parts to meet your exact specifications,
with precise tolerances and uniform quality. And, because GRC methods are completely automatic, costs are surprisingly
low-CRC tiny nylon parts are produced
completely trimmed and ready for use, in
one high-speed, money -saving operation!

Automatic Continuous
and Individual Inserts!
Single Parts!

Write today for Bulletin and Samples.

MAXIMUM SIZE
.025 oz.-l" long
NO MINIMUM SIZE!

Quick deliveries on quantities of 25,000 to millions.

NO SIZE TOO SMALL!

Send prints for quotation.

LOW MOLD COSTS!

Remote Lamp Failure Indicator Systems,
and Complete Tower Lighting Kits.

3300 North San Fernando Blvd.

World's Foremost Producer of Small Die Castings
151 Beechwood Ave., New Rochelle, N. Y.
Phone: NEw Rochelle 3-8600

BURBANK, CALIF.

INSULATING

SEALING
DIPPING
POTTING
IMPREGNATING

WAXES

FUNGUSPROOFING
MOISTUREPROOFING
HEAT CONDUCTING

B:IrwÁl COMPOUNDS

Developed and produced for manufacturers of electronic components
and other electrical units.
Specifications and samples available on request.
Information relative to your problem or application will enable us
to make suggestions and recommendations.

A copy òf 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

BIWAX CORPORATION

T H

E

NEW

3445 HOWARD STREET
SKOKIE,
ILLINOIS

PROBE -SCOPE
The smallest Oscilloscope on the market with
a Cathode Ray Tube incorporated into a probe.
For quick trouble -shooting and wave -form an-

alysis.
MODEL

booklet."

PO -1

$1195
McGraw-Hill Publishing Company, Room 2710, 330 West
42nd St., New York 36, N. Y.
WPROBESCOPE
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January, 7955

F.Q.B. N.Y.C.
Write for
new catalog

C.

Want more information? Use post card

44-05 30th Ave., Long Island City 3, N. Y.
on

www.americanradiohistory.com

last page.

357

(continued)

NEW BOOKS

IJAN -C-76
WL

"MILITARY" HOOK-UP
WIRE or CABLE by

SRHV

SRIR

uhf. Bearing in mind that he is
concerned with all frequencies
above 30 mc, the author should not
have forgotten the very common
use of a quarter -wave vertical
radiator mounted on counterpoises.

SRRF

CONTINENTAL

I

-whichever the type and speci-

MIL -VI/ -76A

whether the
fication involved
insulation is thermoplastic or synthetic resin, whether unbraided
or with braid of cotton or glass
or rayon, or nylon jacket, for any

MW
HW FX

-

HF

LW

HEAT- IL MOISTURE -RESISTANT
WIRES, CABLES 8 CORDS for
Air Conditioners, Airplanes, Bakeries,
Bake Ovens, Ballast Transformers, Boiler
Rooms, Busses, Central Stations, Clothes
Dryers, Commercial Refrigerators, Cranes,
Dry Kilns, Electric Furnaces, Electric
Motors, Electric Ranges, Electronic Equipment, Hair Dryers, Heat Controls, Heating Elements, Infra -red Heat, Lighting
Fixtures, Locomotives, Mercury Switches,
Motion Picture Machines, Oil Burners,
Panel Boards, Paper Mills, Power Houses,
Pyrometers, Radios, Range Lights, Range
Timers, Resistance Soldering, Restaurant
Equipment, Rheostats, Sewing Machines,
Show Case Lights, Smokehouses, Soldering Irons, Spotlights, Stage Lights, Steel
Mills, Switchboards, Table Stoves, Television Sets, Thermostats, Toasters, Waffle
Irons, Water Heaters, et cetera ad in-

-

service from 300V to 2,500V
is available in the full range of

AWG sizes 24 to 6 inclusive .. .
Write, wire or phone about your
specific requirements! DEPT. L

CONTINENTAL

WIRE CORPORATION
Plants at YORK, Pa.,
& WALLINGFORD, Conn.

SALES:

finitum.

Box 363, Wallingford, Conn.
Phone 9-7718

VERI -MINIATURE

TRANSISTOR TRANSFORMERS
These Ruggedized miniature units are
used in Guided Missiles, Radio Paging,
Hearing Aids. Highest Efficiency obtained by use of Nickel -Alloy cores,
Nylon bobbins, Formvar wire, Resin
Impregnation. Designed for Printed

Circuit Applications.

Open Frame

Sealed

Now Available Hermetically Sealed on Special Order
in case '%2' D. x
PART

"is'

LEVEL

NO.

MW.

VM1-F
VM2-F
VM4-F
VM5-F
VM7-F
VM8-F
VM9-F
VM11-F

30
3
3
3

30
30
30

1-F) suffix

L.

with stud or clamp mounting.

APPLICATION
Input
Input
Interstage
nterstagc
Output
Output
Output
I

Choke
denotes open frame

PRIMARY
IMPEDANCE

SECONDARY
IMPEDANCE

50

600
600
1200
600
3.4
3.4
50

200K
200K
50K
500
1250
1250

PRI.
SEC.
D.C.R. D.C.R.
6

2650
2650
1150
55

115
125

90
85
120
50
.4

.4
6

LIST
PRICE
$ 8.00
$10.50
10.50
9.25
8.00
8.25
8.25

900
12 hy.1.5 ma.)
20 by (0 ma.
1/2" x 7/16 x 3/8". Frequency response 200 to 10 KC.
l

7.25

Catalog items available from distributors. Rapid factory delivery on other ratings and sizes
or on Hermetically Sealed, Mu -Metal Shielded, Encapsulated units. Write for detailed
catalog.

g I IIIC11OTílIl11 COMPANY
84358

9

ROCKAWAY BEACH BLVD.. ROCKAWAY BEACH 93. N.Y.
Want more information?

Use post card on

last page.
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THUMBNAIL REVIEWS
Table of Gamma Function for Complex
Arguments. National Bureau of Standards, Applied Mathematics Series 34,
105 pages, 1954, $2.00, Government

Printing

Office, Washington, D. C.
Useful in pure and applied mathematics and of special value in the
fields of atomic and nuclear research.

Electronic Measuring Instruments. By
E. H. W. Banner, Chapman & Hall,
Ltd, London, 1954, 395 pages, 45s.
Survey of practices cited in the literature as late as 1952.
Experiments in Electronics and Communication Engineering. By E. H.
Schulz, L. T. Anderson and R. M.
Leger. Second Edition, 1954, Harper &
Brothers, New York, N. Y., 342 pages,
$6.00. New edition aimed solely at
college level students.
Operations Research in Business and
Industry. Midwest Research Institute,
Kansas City, Mo., 1954, 185 pages,
$5.00, paperbound. Proceedings of
symposium on the subject held in
Kansas City April 1954. Analysis and
history of operations research, tools
required, computational technique,
case histories.
Techniques of Plant Maintenance &
Engineering -1954. Clapp & Poliak,
Inc., New York, N. Y., 291 pages,
1954, $7.50. Texts of paper by 24
authors, summary of 20 roundtable
discussions and direct answers to more
than 1,300 questions on current factory maintenance problems.
Effective Radio Ground-Conductivity
Measurements in the United States.
By R. S. Kirby, J. C. Harman, F. M.
Capps, and R. N. Jones, NBS Circular
546, 87 pages, 1954, 65g; Government
Printing Office, Washington 25, D.C.
Maps with over 7,000 radials, with
provisions for entering new data.
Color TV Dictionary. Rider Publications, New York, N. Y., 70 pages, 1954,
$1.25. Terms originated in NTSC; 263
names and terms and 45 illustrations.
Human Engineering Guide for Equipment Engineers. By Wesley E. Woodson. University of California Press,
1954, 260 pages, large format, paperbound, $3.50. Information prepared
for Bureau of Ships involving design
of equipment and workspace and giving the human factors of vision, audition, body measurements and the other
factors which enable man and machine to work as a unit. A well illustrated and most useful book on a
subject now recognized as having considerable importance.
January, 1955
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BACKTALK
IM or IDP Curves
DEAR SIRS:
RATHER than

repeat or expand on
the analysis of the multiple -feedback circuit presented in my original article (p 148, Nov. 1953), and
in my Backtalk letter (June 1954),
I submit the accompanying curves
taken on a production amplifier.
Curve 1 applies to the amplifier
as is. For curve 2, one 5881 output
tube has been replaced by a 6V6,

precision resolvers
SIZES 11, 15, 23

4
3
2

Iw
U

1.0

¢W
G-

Z 0.5

400N servo motors

z

SIZES 11, 15, 18

p

-CURVE

2

/

0.2

o

j

\

Thales

"ifo
.

From the crude lodestone
investigations by Thales of

CURVE 3

`CURVE

Miletus have come the modern magnetic cores used by the
BOESCH Model TW-200-A in
the production of toroids.

I

0.1

0.08
0.05
10

2

4
8 8 10
20
OUTPUT IN WATTS

,

Intermodulation distortion and power
output of multiple-feedback amplifier
with 40 -cycle and 7-kc signals mixed in
a ratio of 4:1

brushless induction
potentiometers
SIZE 15

RELIABLE
AND STABLE
PERFORMANCE

servo components,

instruments,
synchros

Let ua quote on your
detailed requirements.

merican Electronic Mfg., Inc.
9503 W. JEFFERSON

BLVD., CULVER CITY,

CALIF.

TELEPHONE. TExas 0-54J

Want more information'

ELECTRONICS
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Use post

without resetting the signal balance
control. The percentage of distortion is only slightly higher at low
levels for this extremely unbalanced
condition, while it rises rapidly
above 10 watts output, because the
6V6 cannot supply the necessary
peak currents.
When one of the 6AU6 drivers is
replaced by a 6CB6 (curve 3), thus
simulating a great unbalance in
driver g,,,, the idp curve is even
closer to curve 1. In short, the balance adjustment is quite insensitive
to transconductance changes in any
of the tubes.
While we certainly do not claim
that this circuit is the only approach which results in acceptable
performance, we do maintain that
it is one solution to the problem of
obtaining 20 watts with low distortion and complete stability.
JOSEPH M. DIAMOND

United Transformer Company
New York, N. Y.

Editors' Note: We propose to use the
abbreviation i -d for intermodulation

card on lost page.

... Gilbert ... Oersted

Fully automatic, this BOESCH
Toroidal -Coil Winding Machine provides industry with
the ultimate in toroidal -winding equipment.

Write today for detailed information on the BOESCH
Model TW-200-A and other
BOESCH winding machines.

Model TW-200-A
Makers of the world's most
versatile winding machines

BOESCI+
MANUFACTURING CO., INC.
DANBURY, CONN.

Want more information? Use post card on last page.
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distortion, and idp when it refers to
the percentage.

Medical Electronics and
Custom Construction
DEAR SIRS:

Loosen a set screw and look at the
shaft it's pressing against. The set
screw must make a full circle impression with no rough edges in order to
give maximum holding power.

Allenpoint Set Screws drive

smoothly and deeply into the shaft.
Their even bearing surface gives
increased resistance to rotation and
sliding motion. Even on shafts of
small diameter, Allen's smaller cup
point assures top holding power.
Sold only through leading

Industrial Distributors-specify Genuine
Allenpoint Set Screws

ALLEN

MANUFACTURING COMPANY
Hartford 2. Connecticut. U.S.A.

Want more information?

Use post card on

THE PURPOSE of this "clinical note"
is not necessarily intended to discourage one planning to enter this
undeveloped field, but to describe a
few of the diseases encountered, to
list associated symptoms, and, when
possible, to suggest a cure .. .
The greatest source of trouble
in medical electronics is ignorance.
This consists, on the part of the
medical man, of the most utter and
abysmal ignorance imaginable about
devices electronic. Even cook -book
directions leave most completely at
sea if they involve twisting more
than one knob.
Few doctors have even the rudimentary knowledge intelligently to
describe what is required of a gadget, and fewer know the meaning
of significant figures in describing
necessary limits of accuracy or performance.
Ignorance on the part of the electronic engineer abides largely in the
field of biological phenomena. This
includes the important and often
ignored fact that seldom does the
man who orders the device operate
it. He delegates this task to a
laboratory technician (medical
type), thus leading to second -order
ignorance effects and, to the designer, apparently unimportant or
illogical complaints about weight,
stiff or loose detents and a host of
others of similar nature.
A designer -constructor in this
field is faced with problems covering frequency ranges from d -c to
the cm wavelengths of diathermy,
broad -band and selective amplification, computer and pulse techniques
and those of measurement of radioactivity from fractions of a micro curie to curie quantities. Add that
these instruments must always
fail-safe to protect the patient in
spite of misuse by untrained personnel and the self-limiting mar-

ket...

Of some problems encountered ...
excellent examples are in electrocardiography. This field began with
a string galvanometer attached by

SYNCHROS
from

INSTRUMENT

FORD

for
extreme accuracy
in transmitting
signals

STANDARD TELESYN SYNCHROS
are available from Ford
Instrument in
Size 3
Size 23

Size 1
Size 5

for EARLY DELIVERY
A pioneer in

the field of syn-

chronous transmission, Ford
Instrument produces synchros
of proven precision accuracy.
Available to meet Mil specs
multitude of
requirements
For torque transmission and voltage indication
In sizes to meet a

FREE a fully illustrated
technical data bulletin
gives characteristics and
specifications. Please
address Dept. EL.
43

7-i

FORD

COMPANY
Division of The Sperry Corporation

31-10 Thomson Ave.
Long Island City 1, N. Y.
Ford Instrument's standard lines

Rote
Generators

Servo

Differentials

5!

Telesyn
Resolvers
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E1,%[ Subscription Order
TWO

Please enter my new subscription for
YEARS of ELECTRONICS for $9.

If you prefer

I

year of ELECTRONICS for $6 check here
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State

Company Name.
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OSCILLOPROBE*

examination of any signal under observation without the amplitude loss or waveform distortion generally experienced with conventional RC probes. The low input capacitance
(less than 2 MMF) results in a minimum of
loading, particularly on high impedance c ir
cults. Invaluable for operational checks on computers, TV sync amplifiers, and pulse circuitry.
Permits

FEATURES:
Less

than

2

MODEL HF -3
MMF input capacitance.

Input Impedance: 4.5 megohms.

Output Impedance: 60 ohms.
Band Width: 10 cps to 10 mc.

Regulated supply: D.C. on filament

TM

0.25 MV noise level.
Reg

LINERR
M A

S S

A P

E

Q U

A,

WRITE FOR
CATALOG E-1-5

EQUIPMENT
LABORATORIES INC

L.

I., N.Y.

My dear,

haven't) you heard?

There's a

KURMAN RELAY
for mosi

applications!
Send for complete

catalog

C

I

KURMAN ELECTRIC CO., INC.

Quality Relays Since 1928

35-18 37th St., Long Island City 1, N. Y.

-
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Einthoven to various portions of a
patient's anatomy. Currents produced coincidentally with contraction and relaxation of heart muscle
were recorded on moving photographic film as deflections of the
string. The patterns thus produced
were found to be relatively constant
in healthy individuals and varied
in certain diseases.
One rapidly finds too many exceptions. Fifteen years ago we used
only four standard connections or
leads. Cardiologists found that in
the absence of clinical data they
arrived at a correct diagnosis in
about 50 percent of cases. Flipping
a coin served about as well. So the
number of leads has gradually increased to 18 or 22 with others,
such as one which is swallowed by
the patient, on special order. (If
the patient has a healthy gag reflex,
use of the esophageal lead may
aggravate the heart disease, on rare
occasions to the point where the
diagnosis is made by the pathologist
at autopsy.) The increased number
of leads and other factors have
raised absolute accuracy to about
70 percent in well-controlled studies.
Engineering -wise there are several problems. Most pressing is the
lack of an exact analytical explanation of the observed phenomena.
Until this is forthcoming clinical
electrocardiography must remain
an empirical art. The string galvanometer is cumbersome and the
record must be developed in a dark
room with all its clutter and bother.
This undoubtedly led to the development of the electrical amplifier,
direct-writer instrument, producing
troubles overlooked by many design
engineers.
For instance, the manner of
mounting the 'gram on the patient's
chart must be changed. Photographic traces are efficiently
mounted with dry -mounting paper
and a hot iron. No method as satisfactory is available for heat -sensitive direct -writer paper. Amplifiers,
to record accurately the low -frequency components of the cardiogram (5-10 cps) must have long
time constants, which in the R -C
coupled type leads to blocking by
switching and other transients.
This may be so annoying to the operator as to make an otherwise excellent instrument useless. Direct -

PRECISION
PHASE DETECTOR
TYPE

205

MEASURES TIME DELAY WITH 1%

ACCURACY

MEASURES PHASE DELAY WITH 1°

ACCURACY

10 KC TO 15 MEGACYCLES, 0.01
VOLT SENSITIVITY

SPECIFICATIONS

ACCURACY: ± 0.1 degree in phase reading
or ± 1% of the time delay indicated on
the dial of the continuously variable delay
line.
RESOLUTION TIME: 5 x 1010 seconds or
smaller; the smallest phase angle in degrees can be read on the dial is approximately equal to 5 x 1010 x 360 x
frequency in cps.
TIME DELAY: Three continuously variable
delay lines are supplied with the unit, 0
to 0.45 microsecond, 0 to 0.25 microsecond
and 0 to 0.05 microsecond. An additional
step delay line with 2.75 us delay in steps
of 0.25 supplied with Type 205A.
PHASE RANGE: The maximum phase range
is equal to the total time delay of the
continuously variable delay line multiplied
by the frequency of the signals and 360.
INPUT IMPEDANCE: Two low capacity
probes with input capacitance less thon 4
mmf are supplied with the unit.
The
panel binding posts have about 1 megohm
shunted with 12 mmf on both input channels.

Price: ¡445.00
NIGH Z
MINIATURE

DELAY LINES
FOR COLOR TV

doommerienilliMilimr
1800 OHMS IMPEDANCE
PHASE RESPONSE -LINEAR OVER
10 MC
RISE TIME

-7% OF TIME DELAY
BANDWIDTH OVER 10 MC
SPECIFICATIONS
TIME DELAY: 0.5 us for 6C2a, 0.7 us for
6C2b, and 0.9 us for 6C2c. Different values of
time delay can be furnished upon request.
PHYSICAL SIZE: 1%" in diameter for all
models, 3.5" long for Type 6C2a, 4.5" gong
for Type 6C2b and 6" long for Type 6C2c.
PRICE: $7.50 each for 6C2a, $8.50 each for
6C2b, and $9.50 for 6C2c. Reduced prices on
large quantities.

WRITE
FOR

DATA!

=

ADVANCE ELECTRONICS CO., INC.
451

Highland Ave.

Want more information?

Passaic, N. J.

Use post card on

last page.
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HIGH VACUUM
PRODUCTION and MEASUREMENT

25 years experience in the power

vacuum tube business with recognized leadership in exhaust processing, is available to you with Litton
High Vacuum equipment.
Vapor Pumps

Traps

Vapor Pump Oils
Vacuum Measurement

equipment
Model PB Pump,

less

valves and charcoal
$268.00 f.o.b.
Grass Valley, Calif.
Charcoal Baffle Assembly

$53.00 f.o.b.
Grass Valley, Calif.
All Metal High Speed Oil Vapor Pump.
Sectionalized Combinations for Charcoal
Cell, Water Baffle, Valves, straight or angle Manifold connection.
Liquid cooled, insuring uniform results regardless of environment.
Interchangeable heaters; any voltage.
Use with any organic medium.

VACUUM GAUGE

$60.00 f.o.b. Grass
Valley, Calif.
Phillips type gauge.
Built-in magnetic
field.

Built-in heater for
outgassing after
long idleness, or
contaminating runs.

Adapted to metal or glass systems.
No tungsten clean-up.
No filament burnout.
Repeatable measurements.
Day in, day out dependable, rugged production or long idle and intermittent laboratory
use, with consistent dependable results.
Built to take it!
MODEL 4301
VAC GAUGE
AMPLIFIER AND
CALIBRATION UNIT

$255.00 f.o.b.
Grass Valley,
Calif.
rugged production unit with all controls
necessary for the outgassing, calibration and
operation of the L-3032 gauge.
The demand for long shelf life and dependable
snap -on operation of vacuum tubes is bringing
to a close the day of mediocrity in vacuum
procedure.
Let us help you in modernizing your techniques
and equipment to meet these competitive
A

needs.

3239

Litton Engineering Laboratories
Grass Valley, California P.O. Boo 949
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coupled amplifiers would eliminate
this, but substitute the problem of

drift.
Adequate critical damping of the
galvanometer is simply accomplished by changing string tension.
This is not so simple with the more
massive heated stylus and is relatively poorly accomplished in most
or all of the presently available
instruments. No one has tried, to
my knowledge, the device long
since used by engineers in making
phonograph records . . . a second
coil on the recording stylus to furnish a damping inverse feedback.
Other imperfections include poor
high -frequency response resulting
in loss of one diagnostic portion of
the trace; leads too short conveniently to attach to a patient in
bed; accessability for repair is usually miserable; and weight is far
greater than necessary. Why one
such instrument must use nine
pounds of alnico magnet when four
will do if the coil current is increased slightly remains something
of a mystery to me.
defined
Ballistocardiography
rather crudely as the study of recoil force imparted to the body by
the beating heart, is a particularly
poor field for the designer of electromedical apparatus because the
meaning of every variable is a subject of contention among medical
authorities. It has been demonstrated that the periodicity of the
building in which the instrument
is located as well as street rumbles
may cause ambiguous records.
Whether one should have the
patient completely, critically or
undamped with reference to the
recording device has not been settled, nor have all agreed upon using
amplitude changes or acceleration
or an integrated combination as a
standard vector for recording
medElectroencephalography
ical users cannot agree on what
constitutes an ideal instrument.
The exceedingly high -gain, low frequency amplifiers not too infrequently leave the user uncertain
whether the leads were connected
when the trace was made. At one
time a curious series of traces produced by such an instrument was
investigated. Strangely, the device
would not produce similar traces
for an engineer, but the technician

VERTICAL
MOUNT
REGULATED
POWER UNITS
Here are electronically regulated
power units completely accessible
from the front and back because of
their vertical mount design. They have
extremely fine regulation, low ripple
content and appreciable quantities
of D. C. power.

SPECIFICATIONS

Output Voltage DC
Output Current
Output Impedance
Regulation
Ripple
Negative Supply
Filament Supply
Power Input

Model PT111
250-300 Volts
100-400 ma
Less than 1.5 ohms
Better than 0.2%
Less than 8 ma rms

Model PT -110
400-450 Volts
150-235 ma
Less than 1.5 ohms
Better than 0.2%
Less than t2 my rms

-150

V

a. 6.3V

- 150V

DC; 20 ma
12 a

4r

a.

DC; 10 ma
12 a AC

6.3V r.i

0.6.3V,,: 12a

b. 6.30Gí 12 a
105-125V 50/400 cps

105-125V 50/400 cps

...

MODEL L-3032

Want more information?
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last pegs.

...

..

SPECIFICATIONS

Model PT -112

Model PT -111D
Dual power unit,
each side provides:
Output Voltage
Output Current
Output Impedance
Regulation
Ripple
Line Voltage
Series Operation
Output Power

Parallel Operation
Output Power

250-300 V DC
100-400 ma
Less than 1.5 ohms
Better than 0.2%
Less than 8 my rms
105.125V, 50/400 cps

250.300 V OC
150-800 ma
Less than 1.5 ohms
Better than 0.2%
Less than B my rms
105.125V 50/400 cps

500-600 Volts
100-400 ma
250-300 Volts
200-800 ma

These features assure dependable,
highest quality performance:
Precise electronic voltage regulation
Low ripple content
Does not utilize electrolytic condensers
Sturdy construction
Provisions for rack mounting.

Se e

other Pnlarad equipment adver-

tised on pages 77, 205, 346, 355

POL ARAD
r
o AaVEN
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43.20 34th

REL1AB0 `
STREET

ELECTRONICS
CORPORATION

LONG ISLAND CITY 1, N. Y.

Representatives in all principal cities.
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was sure all leads were properly
connected and the patient correctly
grounded. Eventually the trouble
was traced to an improper ground
and the opening of a new broadcast
station near the hospital. The
moving -coil writers acted as dynamie loudspeakers, reproducing
the program with only slight distortion. When taxed with this observation the operator admitted hearing
the broadcast but was understandably reluctant to report that she
was hearing voices in the psychiatric ward.
Similar troubles beset the custom
designer, with the added feature of
inability easily to make even minor
changes in design without severe
financial loss. A device recently
installed in one hospital was required to enable twenty or thirty
students simultaneously to listen to
a patient's heart-beat. The instructor gave that statement alone
for his specification, later adding
that there must be no audible inherent noise in the device.
This seemed simple : any audio
amplifier, plus a microphone coupled to a stethoscope bell should
do. A trial model quickly revealed :
headphones with ear -pieces like
stethoscopes had to be substituted
for those selected to give the apparently necessary illusion of
reality; even the best commercial
amplifier had to have pads between
it and the headphones to drop hum
to inaudibility; the only available
stethoscope -like headphones had
plastic tubing-very noisy when
rubbed (which they were, often) ;
flat frequency response was exceedingly undesirable-an ordinary
stethoscope cuts off at 2,500 cps ;
frequencies as low as 5 cycles had
to be reproduced since they can be
felt if not heard by the ear and
constitute an important component
of some heart sounds; some method
for the instructor to talk as well
as listen had to be provided. Even
after the other difficulties were
surmounted it took three months
to teach two instructors to use the
device with even moderate success
partly because volume controls
were labeled "Attenuators", tone
controls were labeled "Equalizers",
and neither had ever heard of
Fletcher and Munson.
As a nerve stimulator for use on
ELECTRONICS
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SECON

round
oval

flat

PRECISION POTENTIOMETER WIRE

mg

.n- grooved

Bare and insulated. A complete range of precious

ribbons

metal potentiometer winding alloys from 37
ohms per circular mil foot to over 600
ohms per circular mil foot.

bare
insulated
plated ®

metals
tallallalloys*

wherever

for

PRECISION

electronic

development and production metallurgists
SECON METALS CORPORATION

SEWN
...

wire, compotubes,
transistors and crystal diodes,
electroplates wire & ribbon,
precision small wire & thin
ribbon.

Instrumentation

nents for

7

the element calls

Intervale Street, White Plains, New York
Write for Pamphlet

WHite Plains 9-4757

E.

PERKIN
POWER SUPPLIES
MODEL

MR1040-30
@

30 AMPS. (CONT.)

REGULATION:

1% (a) From 10 to 40 V.
-r
From 100 to 130 V. A.C. (c) From
3 to 30 Amps. D.C.
RIPPLE: 1% rms
MOUNTING: Cabinet (or 19" rack panel)
A.C. INPUT: 100-130 V., Phase, 60 Cycles
FINISH: Baked Grey Enamel
RESPONSE: 0.2 Sec.
WEIGHT: 200 lbs.
METERS: 41/2" AM and VM
D.C. (b)

1

Pri :e:

DIMENSIONS: 22"x15"x23"
All prices F.O.B.,

El

Segundo, Terms:

Phone collect for

t %

-10 days, net 30

$792 w ro cabinet,
$$27 w/cabi'iet

quantity discounts.

Write for Bulletin MA 154 . . . also write (on company
letterhead) for free subscription to technical periodical
PERKIN POWER SUPPLY BULLETIN.

PERKIN ENGINEERING CORP.
345 KANSAS

ST. EL SEGUNDO, CALIF.
Want more information?

ORegon 8-7215
Use post card on last page.
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FEATURING
Effective isolation of sensitive amplifier
stages against shock and vibration.
Provision for changing linear response
of instrument to either narrow band
(center frequency 400 CPS -24 DB down
at 60 CPS) or to low pass (3 DB down at
1.5 KC and 20 DB down at 5 KC).
Limiting circuit to protect meter
against all overloads within range of
instrument.
Mirror scale indicating meter with two
logarithmic voltage scales (10 DB overto
lap) and one linear DB scale

+15

-5

DB.

All Instruments having 30% scale overlap have narrow bandpass feature
Model

Sensitivity Switch Ranges
in Volts Positions Overlap

245 B

.0005-500

247
247 B
253
255

6

10%

.00005-500
.00005-15

13

30%

10

30%

.00015-500
.0005-500

12

30%
10%

6

Input

Frequency
Response

Amp.

Gain

Impedance
10C-250KC
7 Megohms
15 MMF
10C- 50KC
7 Megohms
15 MMF
10C- 50KC 50 Megohms
15 MMF
5C-300KC
7 Megohms
15 MMF
7 Megohms
10C-1MC
15

3000
30000
30000
10000
3000

MMF

Write for Complete Information

Instrument

14
1.

2.

3.
4.
5.
6.
7.

Electronics

Corp.

90 MAIN ST.
PORT WASHINGTON, N. Y.

WHY
REASONS
VARIABLE TRIMMER

q)/1fgj7ØN

s

CAPACITO

ARE PREFERRED
8.

Vernier Micrometer Adjustment
Ultra Linear Tuning
Freedom From Microphonics
No Tuning Backlash
Negligible Temperature Drift
High Dielectric Strength
Rugged Shock F. Vibration Resistance

^ - MODEL
VC 5
VC 11
VC 12

9

Coaxial Tuning
Q Measurements Beyond 10,000
12 Precision Workmanship
13. Dust -proof Construction
14. Meet Strictest Military Demands

10

11

N
TEMP. COEFF.
PPM PER °C

CAP. MMV

DIFI.

STANDARD MODEL
ROTOR
ELECTRODE

RANGE

approx. zero

Quartz

Invar

-55°C

approx. zero

Quartz

Invar

10 to 20

approx. zero

-55°C to +200°C
-55C to +200C

1

.5 to 8

VC 313

.7 to 8

+50 ±
+600 ±
+600 ±

Quartz

Invar

100

Glass

Invar

100

Glass

Brass

100

Glass

Brass

.7 to 12

+100 ± 50

Glass

Invar

VC 110R8

.7 to 10

+750 ± 100

Glass

Brass

VCIIGRC

.7 to 10

+275±100

Glass

Brass Scr ew

te 18

1

VC 13G
Other models

Glass
to 10 +100 ± 50
a.ailabi, for ungrounded operation,

1

to +200°C

-55C to +125°C
-55C to +125°C
-55C to +125°C

VC 110

VC 4G

octual
(one inch

to 10

.5 to 5

10

VC

High Su -face Resistivity
Wide Operating Temperature Range

-55°C
-55°C

Invar
Special Alloy
la ger ranges,

to

+125C

to +125°C

-55C to +125°C
-55°C to +125°C

reed srondards, etc.

Consult with JFD Engineers for piston capacitors designed to meet
your specifications. Write today to be placed
/ri1
the JFD Capacitor Bulletin mailing list.

onj.l?

JFD ELECTRONICS

JFD MFG. CO., Inc.,

1462 -62nd STREET, BROOKLYN 19, N. Y.
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the exposed brain at surgery, the
neurosurgeon wanted a square -wave
generator since he had read that
this waveform was the most efficient
for his application. Frequency and
amplitude were not specified. A
brief look at previous work indicated that 60 cps would do and
the device was so constructed.
Happily it was tried on animals,
and worked like magic, except for
the fact that aside from stimulation it had the same effect as a soldering iron applied to the brain.
So we returned to the more conventional triangle generator of somewhat higher frequency which seems
to lack the hot -iron effect.
A polio patient upon whom an
electrophrenic respirator was being
used complained bitterly of being
burned by the electrodes . . . no
one had told the floor nurses to
use contact paste and to keep it
moist with salt solution.
If one must design or manufacture electrical gadgets to be used
by doctors he may expect absolute
failure of his enterprise if he overlooks the following factors. Even
careful attention does not assure
success.
Medical personnel not only seldom
have any idea how electrical devices
(even one so simple as a fluorescent
light) work, seldom care, but often
are actually afraid of them.
The medical man seldom knows
enough to describe a special electrical gadget he wants which makes
it rather difficult to design. Furthermore limitations inherent in
such instruments are likely to be
completely incomprehensible to the

ultimate operator.
The more knobs on the panel the
less likely will the user be able to
make even the best instrument
work.
Portable usually means fifteen
pounds or less, even if weight reduction adds expense.
All electromedical gear must fail
safe.
Be careful that a device contemplated for mass production is not
one demanded because of a fad
whose popularity is waning.
Medical men never agree on
everything and seldom agree on

anything.
HARWELL G. DAVIS, JR. M.D.
The Evanston Hospital Association

Evanston, Illinois

January, 1955
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PROFESSIONAL SERVICES
Consulting-Patents-Design-Development-Measurement
in

Radio, Audio, Industrial Electronic Appliances

ANNIS ELECTRIC RESEARCH
LABORATORY, INC.

-

-

CONSULTING
RESEARCH
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
1901% S. Nell St.
Champaign, Ill.
Tel. 6-1780

NIAGARA

Professional
Assistance
in solving your most difficult
problems in the specialized
field of electronic devices is
offered by consultants whose
cards appear on this page.

CROSBY LABORATORIES, INC.
Murray G. Crosby & Staff
Radio - Electronic
Research Development & Manufacturing
Communication, FM & TV
Robbins Lane, Hicksville, N. Y.
Hicksville 3-3191

EDGERTON, GERMESHAUSEN
& GRIER, INC.
Consulting Engineers
stroboPhotoelectricity

-

o-

Pulse aTechniquesient
Timing
High -Speed and Electric Flash Photography
Telemetering - Industrial Television
Applications
160 Brookline Avenue
Boston 15.
Mass.

INTERFERENCE MEASUREMENT
LABORATORY
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 Slat Street
Brooklyn 3, New York
Ingersoll 9-1765

Eldico of New York, Inc.

THE KULJIAN CORPORATION

Pioneers of Television Interference Elimination
from
Transmitters, Induction Heaters, Diathermy
and etc.
Donald J. S. Merten & Engineering
Staff
70 E. Second St.

Mineola, L. I., N.
Garden City 7-0383

Y.

Consultants

ERCO RADIO
LABORATORIES, INC.
Radio Communications Equipment

Engineering

- Design - Development - Production
Our 25th Year in Air to Ground
Communications and Radio Beacons
Garden City
Long Island
New York

Constructors

Electronic Control
Specialists
Industrial Chemical
1200 N. Broad St.
Phil* 21, Pa.

G. LEWIN

Consulting Physicist

"TRANSITORIZE" YOUR PRODUCT!

Complete Service In consulting, research,
development, and production on Transistor
circuitry, products and instrumentation.
715 Main Street
North Caldwell. N. J.
Caldwell 6-6729

Engineers

Utility

ELECTRONIC RESEARCH
ASSOCIATES, INC.
21

ELECTRON TUBES
development, design and manufacture
Yale Terrace
West Orange, N. J.
ORange 4-6994

ROBERT McCABE
Radio Noise Measurement and Elimination
Field Intensity Surveys
1781 Bide -a -Wee Park

Columbus 5, Ohio

HANSON-GORRILL-BRIAN INC.

Measurements Corporation

Product & Mfg. Development

Research & Manufacturing Engineers

IMECTILICAL - ELECTRONIC
HYDRAULIC - MECHANICAL
One Continental Hill
Glen Cove, N. Y.
Glen Cove 9-7300

R. W. HODGSON CO.
Techn4enl Nn/es Representation d
Research d Development Engineering.
Specializing In Electronics, Nucleonics,
Instrumentation, Servore eehanisms &
Cybernetics. Let Us Handle Your New
Product or Invention.
3906 W. Washington Blvd. Los Angeles 18, Calif.
REpublic 3-2651

ELECTRON ICS
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ELECTRON

LABORATORIES

CONSULTATION - DESIGN - CONSTRUCTION
MFG. THE THEItMOCAP 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

PICKARD & BURNS, INC.
Consulting Electronic Engineers
Analysis and Evaluation
of Radio Systems
Research, Development and Production
of Special Electronic Equipment
Needham 94, Mass.
290 Highland Ave.

ALBERT PREISMAN
Consulting Engineer
Television, Pulse Techniques. Video
Amplifiers, Phasing Networks,
Industrial Appliances
Affiliated with
MANAGEMFNNT-TRAINING ASSOCIATES
Washington 10, D.
3229 -16th St., N. W.

C.

JOSEPH RACKER CO., INC.
HOW GOOD IS YOUR NEW PRODCCTT
NEW PRODUCT CONSULTANTS
A complete service for your new product
Evaluation
Market Research
Sales Building
Commercialization . .
Financing
.
. Promotion

...

... Production

...

140 Nassau St., New York 38, N. Y.

.

Worth 4-1963

THE TECHNICAL
MATERIAL CORPORATION
Communications Consultants
Systems Engineering
General Offices and Laboratory
700 Fenimore Rd., Mamaroneck, N. Y.

TELECHROME, INC.
Electronic Design Specialists
COLOR TELEVISION EQUIPMENT
Flying Spot Scanners, Color Synthesizers. Royers,
Monitors. Oscilloscopes and Related Apparatus
J. R. Popkin-Clurman, Pres. d Ch. Baer.
88 Merrick Rd.
Amityville, L. I., N. Y.

WHEELER LABORATORIES, INC.

- - --

Specialists In the Design and
Development of Electronic Test Instrumente
Boonton, New Jersey

Radio and Electronics
Consulting
Research
Development
R -F Circuits
Lines
Antennas
Microwave Components
Test Equipment
Harold A. Wheeler and Engineering Staff
Great Neck, N. Y.
HUnter 2-7876

NEW ROCHELLE TOOL CORP.

YARDNEY LABORATORIES, INC.

FOR CERTIFICATION OF INDUCTION
AND DIELECTRIC HEATING EQUIPMENT

Research - Design - Development

HARRY W. HOUCK

MARTIAL A. HONNEL.L
JOHN M. VAN BECREN

IN ACCORDANCE WITH F.C.C. RULINGS
Mobile Test Unit Available Entire U. S.
320 Main St.
New Rochelle, New York
Phone NE 2-5555

Electro -Chemical Generators of Energy
40-46 Leonard Street
Worth 6-3100
New York 13, N. Y.
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Aecision
BLACK ANODIZING
Specializing in black anodizing, both
sulphuric and chromic, on all alloys
and castings.

s

All other colors as well.
GOVERNMENT CERTIFIED
Contact us for special service.

HENRY and MILLER INDUSTRIES, INC.
675 Garfield Ave., Jersey City, N. J.
HEnderson 4-4200

CINEMA'S
TAPE AND FILM

SPOTWELDER.....

ASK FOR

for miniature parts
and difficult materials

BULLETIN
r"NO.

1

EWALD INSTRUMENTS
OF MAGNETIC

New York 38

95 Nassau Street

TAPE & FILM

REX RHEOSTAT
COMPANY

BALDWIN, L. I. N. Y.
Telephone

BAldwin 35160

M

F

MODULATION

METER

Measures maximum modulation deviation
on mobile -system FM transmitters, oll frePrice $240.00.
quencies, 25 to 500 MC.

LABORATORIES,

LAMPKIN

INC.

BRADENTON, FLORIDA

G -C

Noise & program erasure. Use the best.
Cinema's Bulk-Tank Type Degausser 9205

A Cement

Economically priced. Buy yours today

isO

Ot

CINEMA ENGINEERING CO.

DIVISION AEROVOX CORPORATION
BURBANK, CALIF.
1100 CHESTNUT STREET

CLASSIFIED

EMPLOYMENT

World's Only Recorder of its Kind

INDUSTRIAL ADHESIVES
for

Every Purpose ... for

METALS

WOODS
RUBBER
PAPER

PLASTICS
FABRICS
RUBBER TO METAL
FIBRE

abet

WUAL

Write to Dept. X for complete
CEMENT MFR. CO., 911 Tula Ave., Reektta

RIM

WALKIE-RECORDALL
8 -LB

SELF -POWERED

BATTERY RECORDER

ecords noiselessly in or out or closed
AUTOMATIC UNDETECTED
RECORDING up to hrs
briefcase, containing hidden mike while
walking, riding, flying. Cenlerences. lectures,
PICKS UP WITHIN
dictation, 2 -way phone. Permanent, unalter
BO ET. RADIUS.
able.indeaed recording at only Se per hr.,
VOICE ACTIVATED
SELE.sTART.STOP"
WIRES OR PLUGS

NO

MILES REPRODUCER CO., INC.
BIB Broadway, N. T. T.N.T. Depl.E

SEARCHLIGHT SECTION
OPPORTUNITIES

BUSINESS

REPLIES (Item No.): Address to office nearest
NEW YORK: 3SO TV. 42nd St. 06)
CHICAGO: 520 N. Michigan Ave. III)
SAN FRANCISCO: 68 Post St. (4)

taon

POSITIONS VACANT

Engineer
DEVELOPMENT
ELECTRONIC
needed by Ohio manufacturer to assume reof
sponsibility for the design and development
electronic equipment associated with high
speed printing systems for special applications.
Must have had at least 6 years design and development experience on equipment involving
pulse techniques and synchronization problems.
for
Starting salary $7500 per year. Allowance
moving expense. Replies held in confidence.
Submit resume to P-4646, Electronics.
RADAR ENGINEERS-Interesting and challenging project positions are open in the field
of radar systems design for guided missile research. Level of work requires advanced degree
and a minimum of five years of experience.
P-4609, Electronics.
MICROWAVE ENGINEER. Challenging opportunity for senior level engineer with extensive experience in applied microwave circuit
apdesign and development. Position involves
plications of microwave circuits in the evaluation of modern radar techniques. Cornell Aeronautical Laboratory, Buffalo 21. New York.

Established Ceramic concern starting new
line of ceramic insulating materials for use
in electronics industry desires manufactur-

ers agents throughout United States.
RW-4823, Electronics
330 W. 42 St., New York 36, N. Y.

EQUIPMENT-USED or RESALE

WANTED

WANTED

MANUFACTURER'S REPRESENTATIVES

MANUFACTURERS'
REPRESENTATIVES
Indiana, Kentucky, South Carolina,
Georgia, Mississippi, Florida, Minnesota
and Northern Wisconsin. Long established
reputable manufacturer of basic ceramic
insulating materials, hermetic seal components, and magnetic ferrites. Requires
services of a complete manufacturer representative organization in the above
indicated territories. Only experienced,
completely integrated organizations will
be considered. Must include adequate
staff of salesmen, sales engineers, etc.
Please provide complete detailed information in first letter. Reply
For

RW-4855, Electronics

330 W. 42 St., New York 36, N. Y.

(Continued on opposite page)

REPRESENTATIVES WANTED

ADVERTISING

REPRESENTATIVE

WANTED

territories-by manufacturer of magnetic amplifier power supplies and regulators. Write giving technical qualifications,
background, lines carried, etc.
RW-4783, Electronics
1111 Wilshire Blvd., Los Angeles 17, Calif.
All

TO SELL
Plug-in units; electronic counters, decimal
counting units, D.C. amplifiers. Submit
complete details including site of company, number of sales engineers employed, territory presently covered and
territory desired, other product representation.

RW 4854, Electronics
Wilshire Blvd Los Angeles

1111

SALES

www.americanradiohistory.com

Calif.

REPRESENTATIVES

Progressive and diversified

manufacturer of:
Grid Caps
Glass to Metal Seals
Fibreglas Moldings

Small Thermosetting Moldings
Air Coils
Allied Electronic Components

needs additional aggressive representation in fol.
lowing areas: Washington, Chicago. West Coast,
Ohio, Indiana. Would not object to non-competitive lines. Write

RW-4882, Electronics

330 W. 42 St., New

York

January, 1955
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SEARCHLIGHT SECTION
POSITIONS FOR
ELECTRONICS EXECUTIVES

TRANSFORMER ENGINEER

$5,000-$50,000

Must have theoretical and product design experience of
low -power precision computing transformers and magnetic
amplifiers for use in analogue computers. Experience in
low -power pulse transformers and magnetic decision elements for use in radar simulators and digital computers
is likewise desirable. Should be familiar with short run
production methods and have good knowledge of military

One of the nation's largest executive agency pre
septs an exclusive service for men in the electronics
and allied industries. This Is a confidential, professional and rapid service for the nation-wide
placement of successful men under 45 In the engin-

eering, technical, sales and administrative fields.

Send a short resume including age, education and
work history and we will tell you by return mail
what we have available for you and how we can
help. Write to H. Graebner at Graebner's Electronics Executives Exchange, 116 South Michigan,
Suite 705, Chicago 3, Illinois.

POSITIONS VACANT
(Continued from opposite page)
ELECTRONICS ENGINEER. Challenging opportunity for senior level engineer with extensive practical experience in the field of
analog computers and aerodynamic simulators.
Position involves applications in the evaluation
of airborne military radar, flrecontrol, navigation and human engineering activities. Cornell
Aeronautical Laboratory, Buffalo 21, New York.
SERVOMECHANISM ENGINEER. Challenging
opportunity for senior level engineer with
extensive experience in applied servomechanism design and development. Position involves
original applications of servomechanisms in airborne military radar, flrecontrol and navigation
systems. Cornell Aeronautical Laboratory, Buffalo 21, New York.
GRADUATE ELECTRICAL Engineer. 3-10
years experience in Electronics. Computor
and transistor experience, desired. Salary
Contact Hathaway Instrument Company open.
P. O.
Box 4178 So. Denver Station Denver, Colorado.
ELECTRONICS EXECUTIVES-$7,500 to $25,000. As a member of the nation's largest
Executive Placement and Procurement Service,
we have immediate openings for competent men
experienced in any phase of Electronic, Electrical, or Electro -Mechanical Research, Development, Manufacturing, or Administration.
Completely Confidential, nationwide. Write for
application: Drake Engineering Personnel Service, 7 W. Madison St., Chicago 2, Illinois-

transformer specifications.
We offer top salary, liberal Health & Life Insurance
plans, Paid Vacation, Profit Sharing -Retirement Plan and
fine living conditions in beautiful upstate New York.

Write-giving full details

to:

Employment Manager

A

SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION

Flnancial 6-2100.

TRANSFORMER DESIGN Engineer, Los Angeles area. Excellent opportunity for man
with basic experience in electronic transformers
with established, aggressive company, P-4853,
Electronics.
AN OPPORTUNITY for young, versatile and
ingenious electronic engineer to gain experience in the application of Transistors to a wide
variety of circuits is offered by The English
Electric Company Limited, Luton, England.
Write with full details to Dept. C.P.S. 336/7
Strand, London, W.C. 2. quoting Ref. 1325.

SELLING OPPORTUNITY OFFERED
MANUFACTURERS'
REPRESENTATIVES
wanted who are now calling on manufacturers of transformers, capacitors, instruments
and electronic assemblies. Areas open: New
England, Northwest, Middlewest, Baltimore
and south. We make fabricated and drawn
cans, chassis, brackets, etc. Write stating present line and territory. RW-4708, Electronics.
POSITIONS WANTED

and electronic components fields, including
three years sales manager relay manufacturer,
desires responsible position with reputable components manufacturer requiring top ability.
E.E. degree. PW-4767, Electronics.
COMMUNICATIONS ENGINEER, fifteen years
experience. Desires position technical sales
position in Southwest. Available first January.
PW-4875, Electronics.
ENGINEER OF long experience has variety
of newly developed products, seeks connection mfr. L. A. area. PW-4880, Electronics.
SELLING OPPORTUNITIES WANTED
SUCCESSFUL SOUTHERN California manufacturers' representatives expanding organization established among aircraft and electronic manufacturers and wholesalers. Offers
experienced, aggressive representation to companies with good growth potential. Warehouse
and offices in Los Angeles. RA -4446, Electronics,
1111 Wilshire Blvd., Los Angeles 17, Calif.
REPRESENTATIVE NOW selling electronic,
industrial manufacturers NYC seeks additional lines. RA -4780, Electronics.

-

8100,000,000.00

"Amplitude -Frequency Characteristics of Ladder Networks", by E. Green, M.Sc., with
foreword by M. Dishal of Federal Telecommunication Laboratories, U.S.A. This book,
destined to be a world standard source of
modern network theory design information,
deals with the synthesis of ladder networks to
give either Butterworth or Chebyshev amplitude response in the passband. It includes
solutions for any ratio of terminal loads with
applications to low pass and bandpass networks, and practical examples. A "Marconi
Review" publication obtainable from Marconi's Wireless Telegraph Co. Ltd., Marconi
House, Chelmsford, Essex, England. Price

INDUSTRIAL AND
GOVERNMENT SURPLUS
EVERY CATEGORY
OF MERCHANDISE
FOR SALE

SALES ORGANIZATION

Fourth Annual

AVAILABLE

TRADE SHOW AND CONVENTION

.5/-post

ELECTRONICS ENGINEER-BSEE-4 years
development engineering in Electronics components-supervisory experience-desires position as development engineer. PW-4421, Electronics.
SALES ENGINEERING Executive, twenty
years successful sales experience in electrical

ELECTRONICS

SELLING OPPORTUNITY WANTED
SALES REPRESENTATIVE. Southern California area. Calling on electronic supply houses.
Excellent contacts. Capable of producing volume business. RA -4878, Electronics.
BOOKS

free.

at

a

fraction of original cost
at

Headquarters Cleveland, Ohio, covering
Ohio, Indiana, Michigan, Kentucky, Western Pennsylvania, serving Industrial Manufacturers using Electrical, Mechanical, and
Plastic Parts in finished products. Interested in one additional line with potential
volume. References and pertinent information exchanged.
RA-4816, Electronics
330 W. 42 St., New York 36, N. Y.

of
Institute of Surplus Dealers, Inc.
FEBRUARY 20, 21, 22, 1955
212 AAA Armory

62nd. St. & Columbus Ave.
New York City, N. Y.

A FEW BOOTHS STILL AVAILABLE
For information
Write, Wire or Phone inquiries to:

HAVE YOU A BETTER MOUSETRAP?
Let us introduce it at GRIFFISS AFB,

center for all AF ground electronic equipment and see that you no longer miss any
AF business.
WRIGHT ASSOCIATES
Manufacturer's Representatives
P. 0. Box 623

Institute of Surplus Dealers
673 Broadway

New York City, N. Y.

Algonquin 4-4638

Rome, New York

Equipment Wanted Advertising, pages 398 & 401
January, 1955
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To the Engineer who is Very

RCA expansion opens

Particular

the kind of permanent

opportunities you'll find most desirable
A whole new program of expansion

at RCA-in Research, Systems, Design,
Development and Manufacturing-opens a
broad variety of permanent positions with
all the features that appeal to the alert,
creative engineer. These are opportunities
with a future ... available today for the
man who wants to move ahead professionally with the world leader in electronics.
They include work in fields of phenomenal
growth. At the RCA engineering laboratories listed in the chart on the right, you'll
find the kind of living and working conditions attractive to the professional man and
his family.
Engineers and scientists find every
important factor that stimulates creative

368

... including a

quality and quantity
of laboratory facilities unsurpassed in the
effort

electronics industry ... and everyday
association with men recognized at the top
of their profession.

RCA's benefits add up to an impressive list of "extras." Among them: tuition
for advanced study at recognized universities
a complete program of company paid insurance for you and your family .. .
relocation
a modern retirement program
assistance available.

...

...

Your individual accomplishments
and progress are recognized and rewarded
through carefully planned advancement
programs. Financially as well as professionally, you move ahead at RCA!

January, 1955
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about His Future...
COLOR TELEVISION

What can RCA offer you?

AVIATION ELECTRONICS
ELECTRON TUBES

Check the chart below for your career opportunity in

MISSILE GUIDANCE

TYPE OF DEGREE

Chemistry

Electricl

FIELDS OF ENGINEERING ACTIVITY

AND YEARS OF EXPERIENCE PREFERRED
Ph

MechanicaEngineersl

Engineers

Glass Technology

Science

Metallurgy

RESEARCH
SYSTEMS
COLOR TV TUBES-Electron

DESIGN

2-3

4+

L

L

L

H

H

H

H

H

H

H

LL

LL

2-3

4+

1-2

2-3

4+

1-2

2-3

L

L

L

L

L

L'

L

L

H

H

4+

DEVELOPMENT

Optics-Instrumental Analysis

-Solid States (Phosphors, High Temperature Phenomena,

i

1-2

1-2

Photo Sensitive Materials and Glass to Metal Sealing)
RECEIVING TUBES-Circuitry-Life Test and Rating-Tube
Testing-Thermionic Emission
SEMI-CONDUCTORS-Transistors-Circuitry-Advanced
Development
MICROWAVE TUBES-Tube Development and Manufacture
(Traveling Wave-Backward Wave)
GAS, POWER AND PHOTO TUBES-Photo Sensitive DevicesGlass to Metal Sealing

HHH

HHHH

H

HHHH

HHH

H

LLLLL

AVIATION ELECTRONICS-Radar-Computers-Servo Mech-

anisms-Shock and Vibration-Circuitry-Remote Control
-Heat Transfer-Sub-Miniaturization-Automatic Flight
-Design for Automation-Transistorization

C

C

C

RADAR-Circuitry-Antenna Design-Servo Systems-Gear
Trains-Intricate Mechanisms-Fire Control

M

M

M

C

C

C

(ANALOG AND DIGITAL)-Systems-Advanced

M

M

M

C

C

C

M

M

M

C

C

C

M

M

M

COMPUTERS

Development-Circuitry-Assembly Design-Mechanisms
COMMUNICATIONS-Microwave-Aviation-Specialized
Military Systems
MISSILE

-Fire

GUIDANCE-Systems Planning and Design-Radar

Control-Shock Problems-Servo Mechanisms

COMPONENTS-Transformers-Coils-TV Deflection Yokes
(Color or Monochrome)-Resistors
MANUFACTURING

Tri -Color Tubes-Microwave Tubes

MACHINE DESIGN

Mechanical and Electrical-Automatic or Semi -Automatic
Machines

C

C

C

L

LL

H

H

LL

C

C

C

LL

LL

LL
H

H

H

H

J.-in greater Philadelphia near many suburban communities.
H-Harrison, N. J.-just 18 minutes from downtown New York.
L-Lancaster, Pa.-in beautiful Lancaster County, about an hour's drive west of Philadelphia.
M-Moorestown, N. J.-quiet, attractive suburban community close to Philadelphia.
C-Camden, N.

Location
Code

Please send resume of education and
experience, with location preferred, to:

Mr. John R. Weld,
Employment Manager, Dept. C -3A
Radio Corporation of America
30 Rockefeller Plaza
New York 20, N. Y.

RADIO CORPORATION OF AMERICA
Copyright 1954 Radio Corporation of America

ELECTRONICS

-

January, 1955
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ENGINEERS
DRAFTSMEN

DESIGNERS

Electronic

ELECTRONICS
ENGINEERS :

Westinghouse

Mechanical

THE MELPAR SYMBOL
STANDS FOR

Growth - Progress

-

Leadership

AIR ARM OFFERS

IN

RESEARCH AND
OF

DEVELOPMENT
EQUIPMENT

ELECTRONIC

CREATIVE CAREERS!
Diversified and Challenging
Problems

New and exciting advanced development work at
Westinghouse Air Arm Division presents unlimited
creative opportunities for experienced engineers.

A real

Top-level openings with this expanding operation
offer unusual engineering opportunities, as well as
income and benefits commensurate with the important
nature of the assignments and the qualifications of
the individuals selected.

aZN
ppreciationand

zjrecognition of%

the individual's merit and ability
An opportunity for
qualified men to join a
company that is steadily gowing

AUTOPILOT DEVELOPMENT

.j\\,

FIRE CONTROL SYSTEMS

that offers
\
many advantages

A location

RADAR SYSTEMS
COMPUTERS
SYSTEMS ANALYSTS

ELECTRONIC CIRCUITS
oar

OPPORTUNITIES AND ADVANTAGES
PROFESSIONAL
RECOGNITION

Technical Personnel
Representative will give
you complete details of the

Opportunities for advanced study at company
expense, and liberal parent disclosure compen-

opportunh;es available to men

gaal;f;cd in the following fields

sation.
WORKING
ATMOSPHERE

Both professional and friendly. Association with
the leading scientists and engineers in their
fields.

Network Theory

SALARY

Salary compensation individually determined
according to experience and ability, and promotions based on individual merit.

Digital Computers
Handling Equipment
Magnetic Tape

Excellent. Apartments and new homes readily
accessible.

Packaging Electronic Equipment

HOUSING
CONDITIONS

Microwave Technique
UHF, UHF or SHF Receivers

Analog Computers

Photographic Equipment Design
Radar and Countermeasures
Pulse Circuitry

Microwave Filters

WRITE TODAY FOR CONFIDENTIAL INTERVIEW:

Flight Simulators
Subminiaturization Techniques
Electro -Mechanical Design

Illustrated brochure promptly forwarded to
all qualified applicants.
R. M. Swisher,

Employment Supervisor, Dept. 72
WESTINGHOUSE ELECTRIC CORP.
2519 Wilkens Avenue

Baltimore 3, Maryland

YOU CAN BE

send complete resume to

Technical Personnel Representative,

Jr

SURE...IF

ITS

melpar, inc.
A

Subsidiary of the Westinghouse Air Brake Co.
452 Swann Ave., Dept. E-13

or

11

Alexandria, Virginia
Galen St., Watertown, Mass.

Westinghouse
January,
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For Engineers

head
... at Goodyear Aircraft Corporation
BUILD YOUR CAREER and help build tomorrow's world with
tle ;pioneer and leader in lighter -than -air craft. There's a clear,

br':ght future at Goodyear Aircraft for engineers with talent,
j1titude and ambition.
FORCEFUL. CREATIVE THINKING is the key to Goodyear's progressive research and development programs in missiles, elec-

trical and electronic systems, servomechanisms, new special
devices and fiber resin laminates. Design and development engireerirrg opportunities are many and varied . .. are now available to capable and imaginative men and women in the field
of airships, aircraft and aircraft components.
POSITIONS ARE OPEN in several fields with salaries based on

education, ability and experience.
Physicists

Mechanical engineers
Aeronautical engineers

Civil engineers
Welding engineers
Electrical engineers

Openings also exist for personnel with ability and experience in
technical editing and writing, art, and motion pictures.
AKRON, 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.
THE TIME TO PLAN A CAREER IS - NOW! Write, giving your
-.___qualifications, or requesting an application form.

C.

Jones, Salary Personnel Department

GOODYEAR AIRCRAFT CORPORATION

AKRON 15, OHIO

GOOD;YEAR
AIRCRAFT

ELECTRON ICS

-

lcnuary, 1951
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GENERAL ELECTRIC

ENGINEERS
PHYSICISTS

PLANS
FAR INTO THE FUTURE

Positions available
in the following fields:
Advanced Development, Design, Field Service
development

The

General

of

new

technologies

and Technical Writing in connection with:

at

Electric has opened the door on

MILITARY RADIO & RADAR
MULTIPLEX MICROWAVE
MOBILE COMMUNICATION
COMMUNICATIONS

a

program of advanced electronics work requir-

ing the skills of top engineers and physicists.
To

engineers this means long-range, continu-

ing opportunity enabling them to build

future

as they enjoy the vast

lating challenges and

many

a

ELECTRONIC COMPONENTS
TELEVISION, TUBES & ANTENNAS
Bachelor's or advanced degrees in
Electrical or Mechanical Engineering,

solid

facilities, stimuincentives and

Physics, and experience in
electronics industry necessary.

rewards offered by General Electric.

Please send resume to: Dept.

GENERAL

1-5-E,

Technical Personnel

ELECTRIC

Electronics Park, Syracuse, N. Y.

ENGINEERS
The APPLIED PHYSICS LABORATORY OF THE
JOHNS HOPKINS UNIVERSITY offers an ex-

ceptional opportunity for professional advancement in a well -established laboratory with a
reputation for the encouragement of individual
responsibility and self -direction. Our program
of
GUIDED MISSILE

DEVELOPMENT

YOUR

provides such an opportunity for men

qualified in:
ELECTRONIC

CIRCUIT

AND

DESIGN

ANALYSIS

CALLING CARD FOR
A BRILLIANT FUTURE...

DEVELOPMENT AND APPLICATION OF
TRANSISTOR CIRCUITRY
SERVOMECHANISMS AND CONTROL
SYSTEM ANALYSIS
ELECTRONIC EQUIPMENT PACKAGING

INSTRUMENT DESIGN
MISSILE SYSTEMS DEVELOPMENT

FLIGHT TESTING

Bendix Missile Section is a major contractor in the U. S. Navy's guided
missile program - - a part of the "new look" in our defense plan. Our
expanding program has many opportunities for senior engineering
personnel: Electronics Engineers, Dynamicists, Servo -Analysts, Stress
Analysts, Project Coordinators, and Designers. Take time now to look
into the opportunities which Bendix can offer you. Write Employment
Dept. M, 401 Bendix Drive, South Bend, Indiana.
372

Please send your resume to

Glover

B.

APPLIED PHYSICS LABORATORY
THE JOHNS HOPKINS UNIVERSITY
8621 Georgia Avenue
Silver Spring, Maryland

January,
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Research Specialist
Edward Lovick

measures reflection
coefficient of
dielectric materials
in the K -band
region. Lockheed is
expanding K -band
studies to meet
future radar
requirements.

SIZE of the

The

COMPANY
or

SIZE of the

The

OPPORTUNITY ?
Many engineers have found that the
size of a company does not always
determine the size of the opportunity

Expansion Program Speeds

it offers.
Consider the National Company,for example: solidly -established since 1914,
recognized as a quality pioneer in the
electronics industry, we have remained
comparatively small by choice, growing slowly while consistently iincreasing our scope of operations.
Ours is an organization where the
accent ha's always been on individuality, on encouragement of initiative,
on personal interest in each engineer's
progress. In this kind of environment,
opportunity is inherent, and an engineer can do his best work, knowing it
will not go unnoticed.
National invites engineers who are
"Tuned to Tomorrow" to apply now for
the following positions:

Lockheed Antenna Development
The expansion program covers virtually the entire spectrum of aeronaLtical endeavor, commercial and military. Antenna research and development is directed at such diverse projects as: supersonic fighters; advanced
jet trainers and jet transports; advanced versions of vertical-rising aircraft and bombers; turbo -prop transports; Lockheed's exclusive radar
search plane; and a number of significant classified activities.

MECHANICAL DESIGN
ENGINEERS

Career Positions at Lockheed
Lockheed's expansion program presents

MECHANICAL DESIGNERS
ELECTRONIC

&

Electronics Engineers and Physicists

ELECTRICAL

ENGINEERS
PHYSICISTS
For Work in the Development of:

COMMUNICATIONS
Antennas, transmitters
and receivers
COMPUTING DEVICES
Magnetics, digital and analog

AUDIO DEVICES
Tape recording

Electronics Research Engineer
T. W. Hancock and Electronics

NAVIGATIONAL SYSTEMS
INSTRUMENTATION
Sensing elements for computers
COMPONENTS

Engineer Irving Alne discuss
asymmetry in Super Constellation
antenna pattern.

Please forward complete resume to:

Mr. John A. Bigelow

qualified for airborne antenna design
with a wide range of assignments in communication, navigation and microwaves.
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, Dept. E-1, for a
brochure describing life and work at
Lockheed and an application form.

National
NATIONAL COMPANY, INC.
61

Sherman St.

Malden, Mass.

/

Lockheed

AIRCRAFT CORPORATION

BURBANK

California

SEARCHLIGHT SECTION

CAREERS WITH A FUTURE

ENGINEERING

Positions are available in our organization
at all levels for qualified personnel in the

following fields:

TELEVISION

MILITARY COMMUNICATIONS

Commercial

Military

COMMERCIAL RADIO

Monochrome
Color

Our rapidly expanding interests in these and other
fields open many opportunities for experienced electrical engineers as well as recent graduates.

Chicago location offers excellent facilities for further
study and graduate work in the electronics field.

RADAR

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
p

3800C

St.

NEW
HORIZONS

ENGINEERS
ELECTRONICS BACKGROUND

W.

Chicago 47, Illinois

Today's horizons in electronic engineering
are limited only by the vision of the individual himself. To those qualified man
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.

A few

responsible positions available

... in systems work associated with navigational computers.
... for antenna and microwave component development.
.

.

.

in digital computing, data processing, at
various levels for men with backgrounds
in pulse, video, computer circuitry
and/or magnetic recording.

The modern facilities and congenial atmosphere
at Kollsman, designers of America's finest aircraft

instruments, provide an environment conducive to
truly creative work.
Please submit resumes to Employment Manager. Interviews will be arranged for qualified
applicants.

KOLLSMAN Instrument Corp.
80-08 45th Ave.

Elmhurst, L. I., New York

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; Radio Propagation; Electronic Computers and Communications.
Qualified to instruct in the operation and
supervise installation, maintenance and
repair of Radar, Sonar, Flight Simulators
and allied electronic equipment in the

field.

and advancement commensurate
with ability; liberal vacation, sick leave,
9 paid holidays, group life, sickness and
accident insurance plans, and a worthwhile

Salary

pension system.

STAVID
ENGINEERING, INC,
Personnel Office, 312 Park Avenue
Plainfield, N. J.-PLainfield 6-4806

January, 1955
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%Moe,

TO THE FINE ENGINEERING MIND
SEEKING THE CHALLENGING PROJECTS IN

SENIOR
ELECTRICAL

ENGINEER

Five to ten years' experience in
the electrical engineering field
required. Experience to have been
gained in the area of controls,
servo -mechanisms, magnetic amplifiers or electronics. A degree
in electrical engineering neces-

sary.

The activity will consist in leading a group of junior and intermediate engineers in the design
and development of controls involving magnetic amplifiers, transistors and other electro -mechanical devices; design, testing and
fabricating into systems for turbojet, ram -jet engine controls and
other developmental propulsion
systems. To propose and develop
new control systems.

COMPUTER

ENGINEER

Requiring an engineering degree
plus a minimum of three years of

computer activity.
Must be capable of handling programming in the simulation and
study of jet and reciprocating engine fuel systems, and aircraft
shock strut and brake systems.
Problems involved would be linear
and non-linear in nature and applied to product design as well as
research into basic phenomena.
No maintenance ability necessary.

MICROWAVE ENGINEERING
i.n beautiful San Diego, now earnestly needs skilled
MICROWAVE ENGINEERS AND PHYSICISTS: to solve design
problems of an advanced nature in microwave antennas and scanners. Must be experienced in pencil beam and shaped beam designs
for guided missile and airborne radar applications. For analytical
and experimental work in the design of microwave components
for specialized microwave radar systems and test equipment. For
experimental development of components in the fields of dielectric
and metallic media including familiarity with radome and microwave lens design. Unusual opportunities for senior level engineers
with advanced degrees or equivalent experience.
At CONVAIR you will find an imaginative, explorative, energetic

Convair,

engineering department... truly the "engineer's" engineering
department to challenge your mind, your skills, your abilities in
solving the complex problems of vital, new, long-range programs.
You will fund salaries, facilities, engineering policies, educational
opportunities and personal advantages excellent.
Generous travel allowances to engineers who are accepted.

Write at once enclosing full resume to:
H. T. Brooks, Engineering Personnel, Dept. 901

The salary of both positions will
be commensurate with ability and
experience.

NVAIR

Send resume to
Technical Employment Department

A Division of General Dynamics Corporation

3302

MDR

PRODUCTS DIVISION OF

MINX

AVIATION CORPORATION

401 Bendix Drive
South Bend 20, Indiana
ELECTRONICS

-

PACIFIC HIGHWAY
SAN DIEGO, CALIFORNIA
Lovely, sunny, SMOG -FREE SAN DIEGO, ever-growing area of
three -fourths million people, offers you and your family a way of
life judged by most as the Nation's finest for climate, natural
beauty and easy (indoor -outdoor) living. Housing is plentiful
and reasonable.

January, 7955
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The Farnsworth Electronics Company, newly created Division of the International Telephone & Telegraph Corporai,.n, :,as been organized for concentrated and integrated
el'ort extending from research and development through
design and manufacture in the vast fields of defense and

ìn.tustriel electronics.
Wiile new in conception and objective, the company car r es on an unbroken traditicn of proud achievement reaching bark to electronics infancy. The genius that created
pt.lse techniques, electron optics, and photo multipliers,
that raised wave-shap ng and bend -forming to a science,
continues to lead an increasing effort to advance the frontiers of the art in missile guidance systems, microwave
systems, antennas, radar systems, instrumentation, ECM,
test equipment, display devices in both the visible and
invisible spectrum, servo systems, industrial television,
data recording, semi -conductors and information theory.
hc re at Farnsworth we are expanding to assert our leaders -1'p in this dawning age of science and engineering. Our
objective is pre-eminence ... our foundation is established
our means is solid professionality. To those
s^ability
who would lead tomorrow, we extend an invitation to
join us today.

IS FORMING

THE FUTURE,

.

1,11:22
ELECTRONICS

(U., FORT WAYNE, IND.

ELECTRONIC
ENGINEERS

FIRE

CONTROL

TO DEVELOP

TRANSISTOR

ANALYSTS
Mathematicians

CIRCUITRY

Electrical Engineers

Physicists

needed for immediate openings in all levels of employment.
These are top ranking technical positions together with training
positions leading to top responsibility in mathematical analysis
for electronic fire control, computers, and servomechanisms.
Household goods moved

Liberal) employee benefits

Interview expense paid

Opportunity to study fundamental transistor circuit problems and to apply transistors in the design of receiver, guidance
and control systems of guided missiles.
Transistor experience desirable but not essential.
Located in residential suburb of Nation's
Capital. Advanced educational facilities
available. Moving expenses paid. Other
liberal benefits.
Send resume to

Send written resume to

G.

REMINGTON RAND, Inc.
ERA Division
1902 W. Minnehaho Ave.

St. Paul 4, Minn.

B.

Mayfield

APPLIED PHYSICS LABORATORY
THE JOHNS HOPKINS UNIVERSITY
8621 Georgia Avenue,
Silver Spring, Maryland
January, 1955
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Electronics Engineers

ttaliddi
A

and

Applied Physicists

BRIGHT FUTURE

For a long-range research and

IN

development program in air
armament. Interested in both
senior and junior men for
work on:

ORIGINAL RESEARCH

Infared systems and components.
Simulators

and computers.

Solid State Physics.
Ordnance and ordnance test equipment.

Instrumentation for aircraft and missile
test ranges. (Locate in Chicago or
Florida.)
Complete, modern laboratory and shop
facilities. Professional atmosphere on a
university campus, with salariess equivalent to industry. Liberal vacation and
other benefits. U. S. citizenship required.
Send brief resume with requestt for application form to:

FOR

ELECTRONIC ENGINEERS
\\\ PHYSICISTS and
MECHANICAL ENGINEERS

SYLVANIA

Scientific Personnel Office
CHICAGO MIDWAY LABORATORIES

The University of Chicago

6040 South Greenwood Ave.,
Chicago 37, Illinois

ENGINEERS

It is not surprising that many contributions and advances
in the field of electronics have been made by Sylvania

engineers. Our company has always placed heavy emphasis on original research, development and product design,

offering engineers wide latitude for exploration and

creative expression.
As a result, growth opportunities for engineers are virtually unlimited, as Sylvania aggressively advances in its
growth tradition.
To aid our engineers in their progress, Sylvania also provides financial support for advanced education, as well as
liberal insurance, pension and medical programs.
The following

Have you developed a

"Success Perspective"?
IF A year or two of practical
experience has given you
the youthful maturity that demands more than just a job,
you may be interested in our
"career opportunities" in color
TV, crystal products and electronic tubes.

Submit resume or address request for personal interview to
D. Bellat, Personnel Director.

TUNG-SOL ELECTRIC INC.
200 Bloomfield Avenue
Bloomfield, N. J.

ELECTRON ICS

-

PERMANENT POSITIONS

are now open at:

BOSTON & BUFFALO ENGINEERING LABORATORIES

Section Heads, Engineers -in -Charge, Senior Engineers,
Engineering Specialists and Junior Engineers for Research, Design, Development and Product Design on

complex subminiaturized airborne electronic equipment and computers, experienced in:
Pulse Techniques

Electro -Mechanisms
Microwave Techniques
Microwave Applications

Circuit Design

Equipment Specifications
M. Techniques

F.

Miniaturization

Servo Mechanisms
Transistors
Heat Transfer

Shock & Vibration

Technical Writing

Analytical Problems

i

Antenna Design
'Applied Physics

Systems Development
& Testing

Component Selection
Component Analysis
& Testing
Component Specifications
Digital Computer Circuits
& Systems
Mechanical Design

Please forward complete >esal>te to:
MR. CHARLES KEPPLE

SYLVANIA

ELECTRIC PRODUCTS INC.
175 Great Arrow Avenue, Buffalo, New York

January, 1955
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Electrical Engineers
and Physicists

ELECTRONIC

ENGINEERS

Radar Simulation

Advanced Circuitry
Analog Computors
Ballistics
Mapping
Telemetering

PHYSICISTS

Senior and Junior Engineers

YOU HAVE A FUTURE AT

..

.

HALLER, RAYMOND & BROWN, INC.

Opportunities
Ultd.
We offer you an opportunity to
an opportunity:
.
grow with us .
. indivifor steady advancement
dual recognition by working closely
with technical management
rapid individual development by con.
tact with all phases of projects
an interesting and stimulating association with other engineers . . . a
suburban location for working and
.
to ally yourself with a
living
firm with a future. If you are looking for opportunities unlimited .
write:
.

will live in State College, a modern community of 17,000 "young"
people with cosmopolitan ideas. Located among the scenic Nittany
mountains of Pennsylvania, State College offers you a chance to
locate your family in the right atmosphere and give them the
and
advantages of modern, progressive school facilities, churches, parks, theatres,
sports
shopping centers. You will enjoy the finest hunting, fishing and outdoor
home.
areas in the United States, all within a half-hour's drive from your

you

benefit from HRB location in the
cultural environment of State College.

YOUwill

IT'S THE

You can continue your advanced edu-

WELFARE OF

cation at The Pennsylvania State University which is within a minute's walk of HRB. The
knowledge and experience of some of the finest
minds in the country are within telephone reach.

THE INDIVIDUAL

THAT COUNTS

.

Industrial Research Laboratories

Dept. A-1, Hilltop and Frederick Rds.
Baltimore 28, Maryland

* Unlimited

will work for one of the country's fastest growing research comfields of electronic
panies, staffed with top flight men in advanced

research, development and design. You may join other staff memconvenient
bers in purchasing HRB stock through a number of
unheard with regard to complans, assuring yourself that your voice will not go
salary and share in such
pany affairs or policy. You will earn a liberal
-paid group life insurance and
company policies as paid vacations, company
retirement plans.

.

YOU

COMMUNICATIONS
ENGINEERS and TECHNICIANS
EXCELLENT SALARIES

MINIMUM PREREQUISITES

J

An application form can be obtained from:
Personnel Officer
HRB, Inc., State College, Pa.
All inquiries will be regarded as confidential.

li

o
o

o

Operations Research
Engineering Analysis
Electronics Development

HALLER, RAYMOND & BROWN

ENGINEER

TECHNICIAN

EE Graduate with 3 years
experience

year, technleai school In
communications and 3 years
2

experience.

Require installation adjustment and maintenance
experience with communication receivers and Ram elated terminal equipment. Also, men with similar

experience with high-powered transmitters. antennas,amission lines.
be willing to travel {r. United States and
Overseas.

Page Communications Engineers, Inc.

710 Fourteenth St., N.W., Washington 5, D.C.

RECEIVER

ENGINEERS

PROGRESSIVE ENGINEERS LOOK WEST

With Experience in VHF

Qualified Electronic and Electro -Mechanical engineers find
happy association with a Western electronics pioneer and leader.

and UHF Frequencies

Commercial and military projects. Radar, DME, Communications, Noise, Test Equipment including color T.V.
-Many others with real Interest & challenge. Reloea-

design
development
production

tion expenses-excellent working conditions-Central
location. Scheduled reviews & advances. Fine Insurance
plan. Move should not disturb urgent military projects.

employment mgr.
Send complete resume, income history & requirements to engineering

See us

at New York IRE Convention

Itoliman

LABORATORIES, INC.

(A SUBSIDIARY OF HOFFMAN RADIO CORP.)

3761 SO. HILL ST.

LOS ANGELES 7, CALIF.

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
January, 1955
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ELECTRONIC
ENGINEERS!
WORLD'S LEADING PRODUCER

Big opportunities

OF ELECTRONIC ACCOUNTING
AND COMPUTING MACHINES

await you at
Bendix York!
To the Engineer who is a
recent college graduate, as well as
to those with experience in all
phases of advanced design, Bendix
York offers opportunities outstanding in its field. As a young and expanding division, Bendix York provides fascinating and challenging
assignments. Good salaries, all employee benefits, ideal living conditions in a beautiful suburban area
are yours.
Send resume of Edu-

cation and Experience
to: Mr. L. D. Smith,
Employment Supervisor

Ben¿°
AVIATION

CORPORATION

YORK DIVISION
Phone: York 5521
York, Penna.

TUBE
ENGINEER
We are considered
"small business"
but pride ourselves
on worthwhile
contributions to
the Electron Tube Art.
An engineer with
"TUBE BACKGROUND"
will profit by
contacting us.

LEWIS AND
KAUFMAN, Ltd.
LOS GATOS

CALIFORNIA

has positions open in
Development and Manufacturing
for
Electronic and Electro -mechanical

ENGINEERS
FOR WORK IN THE DIGITAL COMPUTER FIELD

FUNCTIONAL TESTING AND ANALYSIS
PROGRAM DEVELOPMENT
SYSTEMS PLANNING

BS, MS, or PhD degree and experience in the fields of computers or
weapons systems are required.

ELECTRONIC & ELECTRICAL CIRCUIT DESIGN
TEST EQUIPMENT DESIGN

PRODUCTION TESTING
BS degree or equivalent

experience is
required. Experience in the following
fields is desirable. Radar -Servomechanisms-TV-Analog Computers Audio Systems Instrumentation-Data Handling Systems.
Replies will be held in strict confidence.
Write giving full details of education
and experience to:
Mr. W. M. Hoyt, Dept. 686 (A)
INTERNATIONAL BUSINESS MACHINES
590 Madison Ave., New York 22, N. Y.

-

What an Engineer

-and

his

family-

should know about IBM

-

* Your salary will be excellent, and IBM's exceptional
employee benefits will be a
life-long advantage for you
and your family.
* You can continue your

* You'll be working with
the great teams of engineers
that created and developed
the world's most advanced engineering education
digital computers-IBM's through IBM's education
701 and 702 data process- program.
ing machines.
* Family recreational facil* Your future will be as
ities including golf courses,
big as you make it, with swimming pools and superyour advancement depend- vised children's activities
ing on your own merits.
are of the finest at IBM's
Country Clubs.
* You'll be joining a company with a 40-year record Your moving expenses will
of growth and stable em- be paid to Poughkeepsie or
ployment and with one of Endicott, N. Y., where
the very lowest employee IBM's plants and laboraturnover records in the en- tories are located and living
tire country.
conditions are excellent.

ELECTRONICS-January, 1955
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OPPORTUNITY

Electronics

those engineers who prefer a
variety of assignments on interesting.
long-range projects, General Precision
Laboratory offers an exceptional
opportunity.

in

To

Systems

This growing research laboratory com-

bines the challenge of exploring
new fields with the stability afforded
by a large and diversified
parent organization
General Precision Equipment
Corporation.

Electromechanical

MIDDLE WEST
for

Project Engineers

-

ENGINEERS

The location in New York's
well-known Westchester County provides
an ideal living and working environment- beautiful surroundings, high standard
of living, and just one hour from
New York City with its many cultural and
educational facilities.

Analogue
Computer

Men with interests in the above and

related fields should submit resumes to Mr.
Hollis F. Ware. Expenses will be paid
for qualified applicants who come for interviews. We regret we can consider

Environmental
Test

only U. S. citizens.

Senior
Microwave Research

GENERAL PRECISION
LABORATORY INCORPORATED
A Subsidiary of General Precision Equipment Corporation

Pleasantville, New York

63 Bedford Road

and

Development Engineers
in

Electronic Countermeasures
Aircraft Communications

Aircraft Radar
Tape Recording

Telemetering
Digital Memory Devices
Minimum Requirements:
B.S. Degree in E.E. plus
Design Experience in at Least One
of Above Mentioned Fields

Write
M. W. Kenney - Director of Engineering

J. P. SEEBURG CORP.
1510 Dayton St., Chicago 22, Ill.

DESIGN ENGINEERS
The Pacific Division, Bendix Aviation Corporation has openings
for design engineers in development of radar, sonar and telemetering offering excellent opportunities for growth with the corporation and the opportunity to live in Southern California. Positions

are open at several levels.

ñYTNEoN
OFFERS OUTSTANDING

OPPORTUNITIES IN

Please Address Inquiries to

W. C. WALKER

FIELD

ENGINEERING EMPLOYMENT MANAGER
North Hollywood, California
Way
11600 Sherman

ENGINEERING
E graduates or equivalent with field
experience in radar will find unequaled
opportunities for professional advancement with Raytheon-a world leader
in electronics. Foreign and domestic
assignments. Excellent salaries. Liberal
allowances.
E

Electronic Specialties

ELECTRONIC

Sales Manager

ORGANS

Long established manufacturer electronic devices wants Sales Manager to direct national
distribution of new products.

Essential qualifications: Age 35 to 50. Working
knowledge electronics especially audio and
electro acoustics. Sales experience in electronic

field with distributors-dealers-manufacturer
representatives. Prefer experience in recruiting,
training and directing salesmen. Ability to
develop and execute promotion and advertising
program.
Midwest location. Apply by letter giving age
-education-experience-salary requirement.
620 N.

P-4752, Electronics
Michigan Ave., Chicago

11,

Ill.

Unusual opportunities exist
for young men whose backgrounds qualify them for
sales and engineering positions with expanding manufacturer of fine electronic organs.
Send resume and salary
requirements to:
P-4776, Electronics
330 W. 42 St., New York 36, N. Y.

Write

RAYTHEON
GOVERNMENT FIELD ENGINEERING
WALTHAM 54, MASS.

Don't forget the
BOX NUMBER
When answering the classified advertiseto
ments in this magazine. don't forget It's
put the box number on your envelope.
our only means of identifying the advertisement you are answering.
January,
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The Field of Research offers

ezti4j1in9
We

CAREERS
Immediate Openings in

maintain one of the na-

tion's most progressive research
and development laboratories
and are looking for qualified
engineers-Senior and Junior
-who are interested in furthering their careers in the field
of research.

RADAR

MICROWAVE

TECHNIQUES

ANTENNA
FIELD

THEORY

(Electra -Magnetic)

If you are interested in becoming part of A GROWING COMPANY-with OUTSTANDING
PERSONNEL-at HIGH STARTING SALARIES-and EXCELLENT
WORKING
CONDITIONS contact

SERVOMECHANISMS
AIRCRAFT INSTRUMENTATION
CIRCUIT

THEORY -DESIGN
RESEARCH

OPERATIONS
AERONAUTICAL

Mr. D. M. Halliday

ENGINEERING

MECHANICAL

*8100

DESIGN

ENGINEERING

*A

N. Monticello Ave.,
division of COOK ELECTRIC COMPANY
Skokie, Illinois KEystone 9-2060
2700 N. Southport Ave., Chicago, Illinois
Electrical and Mechanical Engineering and Mainufacturing Since 1897

RADAR DESIGN

AND
APPLICATIONS

AND

YOUR

COMPUTER DESIGN
MISSILE GUIDANCE

HORIZON
Bendix Radio
has new, exceptional
opportunities for:

COMMUNICATIONS
Positions are

available in all
levels of experience
above Junior Engineer

ELECTRONIC ENGINEERS
ELECTRONIC PHYSICISTS

ELECTRONIC ENGINEERS
AND PHYSICISTS

Expand the horizon of your future with Bendix

Radio-a leader and pioneer in the electronics field,
one that has the knowledge, strength and resources

degree and
experience is
required, advanced
degree with
experience to
back it up is

to stay out front during the competitive days ahead! Your

BS

part is EASY! Wire, phone, write

AERONAUTICAL

LABORATORY, INC.
Buffalo 21, N. Y.
ELECTRONICS

-

or send us

a

post card. Simply state

experience. We'll carry the ball from there! All replies held in strictest
confidence, and we guarantee speedy action!

Address: Mr. L. H. Noggle
Dept.

even better

CORNELL

...

your name, address and phone number, your education and

J

Phone: VAlley 3-2200

Wend 'Rddo
DIVISION OF BENDIX AVIATION CORP.

Baltimore

January, 1955

4,

Maryland
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Electronics Engineers
expanding helicopter
field offers you
excellent opportunities
Both Junior and Senior electronics engineers are needed to work with those
who design, test, and build rotary wing aircraft.

Challenging positions are open to men with experience or a good educational background in:

TRANSISTOR DEVELOPMENT
Texas Instruments offers outstanding opportunities for men of science with
bachelor or advanced degrees in E. E.,
M. E., physics or chemistry in development and design of transistors and other
semiconductor devices. Association will
be with men of outstanding caliber
whose achievements include the first
production of silicon transistors and the
first mass production of transistors for
radio and other high-volume production.
Permanent positions are available requiring experience in the following:
High -frequency circuit development
or design
Physical chemistry (with electronics
background)
Solid state physics
Mechanical engineering (with electronics background)

Radar

Flight Test Instrumentation
Strain Gage Circuitry
Oscillographic Data Recording Systems
Vibration and Temperature Measuring Systems
Work on Automatic Control Systemsboth test and development
Automatic Pilot and Blind Flying Instrumentation
Not only will your professional achievements be recognized, but you and
your family will enjoy many personal benefits.
Apply in person or send complete resume to
R. L. Auten, Personnel Department

SIKORSKY AIRCRAFT
Bridgeport

Connecticut

1,

Texas Instruments, with 25 years experience in manufacturing electro-mechanical devices, offers unlimited advancement opportunities due to expanding demand for its products. Liberal salary and employee benefits, including
Profit Sharing. Send complete resume to
M. V. Walsh, Personnel Division.

TEXAS INSTRUMENTS
INCORPORATED
DALLAS, TEXAS

6000 LEMMON

RADIO

RECEPTOR CO.

In electronics research and development since 1922, now
offers new opportunities to:

Do You. Want to Work
with a Crack Team on:

PROJECT
ENGINEERS EE
Experienced in design

Synchros
Servomechanisms
Servo Amplifiers
Computers

Clifton Precision Products Co. Inc. needs:
We are looking for

a

few outstanding

men to join our engineering team. If
you are one man in a hundred and

interested in challenging work,
contact Edw. J. Gately, Jr. Telephone
(Phila.) MAdison 6-2101 or write in
complete confidence.
are

ELECTRICAL ENGINEERS
ELECTRONIC

cope

ll

CLIFTON PRECISION PRODUCTS COMPANY INC.
CLIFTON HEIGHTS

creative, mature and capable of assumcomplete responsibility from project
inception to production.

TRANSISTOR
APPLICATIONS
ENGINEER
For transistor or circuit design and product
evaluation. One year in transistor circuit
design, plus 4 years general vacuum tube
circuit design experience. Knowledge of
transistor theory essential.

PROCESS
ENGINEER
Ch. E. preferred, far transistor
production. Will consider other
engineering degrees. Production background
in semi -conductors or vacuum tube manufacturing desirable.

Graduate

(Experience)

PENNSYLVANIA

and

B.

diode

Send resume

to:

S.

Winston, Personnel Mgr.

240 Wythe Ave., Brooklyn 11, N. Y.

January, 1955
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OPPORTUNITIES

control engineers

IN THE FIELD OF

INSTRUMENTATION
(Southern California)
One of today's most rapidly developing
fields is that of instrumentation. Modern
electronic instruments have been the key
to more efficient process control and
greater production in nearly every indus. to faster and more accurate analtry
yses in the laboratory . . . to whole
new fields of research.
Beckman's expanding research and development program has created a number
of positions for ELECTRONIC ENGINEERS
to perform advanced work in industrial
and clinical instrumentation.
Applications are invited from men who
fill the following requirements: Age 25-35,
B.S. or equivalent in Electronics or Physics,
and 2-5 years experience, preferably in the
development and design of electronic instruments or components.
Send for our interesting and informative
booklet, "Careers in Instrumentation."

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

MECHANICAL DESIGN ENGINEER

METHODS ENGINEER

GYROS-

GYROS-

New positions open in the design of mechanical components of gyros, accelerometers, synchros and other related devices.
Requires minimum of 3 years' experience

HYDRAULICS DESIGN ENGINEER
New opportunity in design of hydraulic

SENIOR
ELECTRONICS
ENGINEERS

RESEARCH ENGINEER

degree or equivalent experience.
Background in communications
and navigation desirable. Permanent positions in design and
development. Citizenship required.
Position at Rochester, New York.
Excellent living and recreational
conditions in this area.
ADDRESS:

Chief Electronics Engineer
STROMBERG-CARLSON

precision gyros and other small devices.
College degree or equivalent desirable
plus 3 years' experience in similar or
related work.

in mechanical design.

Technical Employment Manager
BECKMAN INSTRUMENTS, INC.
2500 Fullerton Road
Fullerton 4, California

EE

New position open as methods engineer
working primarily on the assembly of

SERVOMECHANISM RESEARCH
ENGINEER

components and systems involving servos,
valves, actuators for automatic flight
controls. Requires engineering degree or
equivalent and 3 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
jet engine controls and will require an
understanding of jet engine operation
and control problems. Analog computer
experience is necessary.

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.

IrI

If you are interested in any of these
well paid positions located in Honeywell's
new Aeronautical Plant in Minneapolis,
send your resumes

neywe
N

IJ

E

Hl

A

P

O

t

I

S

to-

Charles A. Koepke
Engineering Placement Manager
Dept. EL -1

twt ice,

Minneapolis -Honeywell Regulator Co.
Minneapolis 8, Minnesota

COMPANY

ROCHESTER 3, NEW YORK

AUDIO ENGINEERS
Electro -Voice, Inc. has positions
open for engineers with degrees in
Electrical Engineering or Physics
for work in the field of Audio.
Openings in both production and
engineering departments.

Excellent opportunity for men with
experience in loudspeaker manu-

facturing.
Write:
Vice President, Engineering

Electronic Engineering Company

of California

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 electronic 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 Ensineerins Coml>any o/C.Lf.,.l.
111

!OS

SOOII 444444 PO Slitti
S7
.(AIIIOIMII

1161115

ELECTRO -VOICE, INC.
MICHIGAN

BUCHANAN

ELECTRON ICS

-

January, 1955
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ENGINEERS
I

ADMINISTRATIVE

PROJECT

SENIOR

JUNIOR

INTERMEDIATE

B. S. E. E.
for

LONG RANGE PROGRAMS IN
4

.

dynamic

.

RESEARCH
4 DEVELOPMENT
4 DESIGN
Fire Control Systems

DIRECT INQUIRIES

Transitors
Telemetering

Missiles

Guided

representation

in the West
contact

Radar Systems

Navigation

Communications

sales

*ASSOCIATED SALES ENGINEERS
a B. S. E. E. organization
2140 Westwood Blvd., Los Angeles 25, Calif.

TO-

ARizona 9-2253

Director of Engineering
Government Products

REPRESENTATIVES WANTED

CROSLEY DIVISION

AVCO Manufacturing Corporation
Cincinnati 15, Ohio

With non -conflicting lines and well known contacts
in electronic field, for aggressive custom plastic injection molding plant. Complete engineering and design service. Will consider full time representation.

STANLEY SAPERY CO.
3820 Boston Post Road
Bronx 66, N. Y.

SALESMEN
ELECTRONIC ENGINEERS

PHYSICISTS

MATHEMATICIANS

Who desire an
exceptional opportunity.
NATIONAL manufacturer of metal joining products NEEDS AGGRESSIVE INDUSTRIAL SALESMEN
Guaranteed salary with incentive added
after training period. Must be willing to
travel. Travel plan provides reimbursement for expenses and automobile if required
Age 25-40.

Digital Computer Development
Magnetic Components and Circuits
Fire Control Analysis
Systems Analysis
Programming Research
Computer Field Engineering

Interview travel at

The country's foremost computer development organization has permanent positions
open in the above fields for qualified professional personnel. Opportunities for personal
advancement and professional growth are
exceptional in today's most rapidly expanding technological field.

our expense.
Moving expenses paid
for household goods.

...share

Openings at all levels
of experience.

Training

in digital
techniques provided.

Salaries commensurate

with experience.

Liberal employee

HERE IS THE KEY TO YOUR FUTURE
in the satisfaction of contributing to the

advancement of this important art.

benefits.

AP..ff%/fllll Ficzemi
,ENGINEERING ZESEARCH WSSOCIATES DIVISION
1902 West Minnehaha

St.

Paul W4, Minnesota

384

SECURITY and OPPORTUNITY for
ADVANCEMENT & HIGH INCOME.

Send complete resume to P-4735, Electronics,
330 West 42nd St., New York 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.
RR' -2178, Electronics
1111 Wilshire Blvd., Los Angeles 17, Calif.

CHEMICAL ENGINEER
Chemical Engineer experienced in resistance films and resistor materials needed
for printed circuit research and development program in the Research Department
of an Ohio manufacturer of electronic
equipment.
Man accepted will be responsible for this
phase of work and will report directly to
the department head.
Salary open. Replies held in confidence.
Allowance for moving expense.
Submit resume to
P-4810,

Electronics

330 W. 92 St., New

January,
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DEVELOPMENT &
FIELD SYSTEMS

ENGINEER

ENGINEERS

a.n

YIIYSICIST

ANTENNA
RADIO COMMUNICATIONS

Ej

.11.

RADAR
IIIIIIIIIIIIIIIIIIIIII!l1111111111111111llllllllll

MICROWAVE

The continuing growth of our company
in the field of:
AUTOMATION
SOLID STATE PHYSICS
COMPUTATION (DIGITAL AND ANALOG)
PHOTOELECTRIC AND THERMAL DETECTORS
INFRARED IMAGE FORMATION

NAVIGATIONAL AIDS

TERMINAL EQUIPMENT
TELETYPE

With a progressive, expanding,
well established corporation.
Interviews will be arranged for
qualified applicants. Send com-

plete biographical resume, experience and education to
Mr. J.

E.

Richardson

Personnel Director
MARYLAND

ELECTRONIC MFG.
5009 Calvert Road
College Park 9, Maryland

CORP.

created career positions for men who can combine a practical working
knowledge in one of the above fields with a sound theoretical background and
adequate mathematical tools.
has

The sort of man we have in mind will enjoy the scientific atmosphere of our
laboratories which strive to combine academic freedom with an industrial pay
scale. Our company has, for almost twenty years, been recognized as a leader
in the development and design of sophisticated electronic controls and in fundamental research on photoelectric and thermal detectors and their applications
to new fields. Our success, evident in balanced commercial and military programs, has been due to the recognition of imagination and inventiveness in our
professional employees. The educational and cultural advantages of our Cambridge, Mass. location, in close touch with M.I.T. and Harvard University, are
too obvious to require elaboration.

If you fit into our picture,

you will receive top salary and full company benefits.

Direct your letter to Mr. N.

Lamp Engineer-heavy experience in electrical discharge lamps (Mercury) Qualified for taking charge
of lamp engineering, experimental and design work.
Transformer Designer-small to medium size for
illuminating field.
Long established Newark, N. J. lamp manufacturer
engaged in both peace time and government contracts.
P-4829, Electronics
330 W. 42 St., New York 36, N. Y.

R.

Olsen, Dept. 409

PHOTOSWITCH DIVISION
ELECTRONICS CORPORATION OF AMERICA

77 Broadway, Cambridge 42, Massachusetts

ENGINEERS

ENGINEERS NEEDED FOR RESEARCH

PRODUCT DEVELOPMENT

AND DEVELOPMENT POSITIONS IN THE

Degree plus demonstrated
ability in design of electronic
equipment. Three to Five years'
experience in Industrial Instruments involving A.C. and D.C.
Amplifiers, Meters, Signal Generators, Oscilloscopes.
Practical production background
also desirable. Positions offer
secure future with aggressive and
expanding organization. Excellent
working conditions and associations. Starting salaries commensurate with training and experiE.E.

ence.

Design of electronic instrumentation

for underwater ordnance, including high gain
amplifiers, conventional filters, power amplifiers, oscillators and detectors in the ultrasonic range.

Analytical and experimental treatment of scientific research problems

in the fields of
hydrodynamics, acoustics, electronics, network theory, servomechanisms, mechanics, information theory and noise analysis, including analogue and digital computations.

Design of transducers, fundamental problems in underwater acoustics involving transmission, attenuation, reflection, etc. Problems in sound control and noise reduction.
Acoustical aspects of systems research including operations research and feasibility
studies.
Opportunities for graduate study

Liberal Vacation Policies
Excellent Working Conditions

Send your complete resume in confidence to ..

Write

.

BRUSH ELECTRONICS CO.
3631 Perkins Ave., Cleveland 14, Ohio
(Division of Clevite Corp.)

ELECTRON ICS

-

Personnel Director

THE PENNSYLVANIA STATE UNIVERSITY
ORDNANCE RESEARCH LABORATORY
State College, Pennsylvania

January, 7955
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ENGINEERS
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WESTINGHOUSE

--

-

-

.

.

.

SYLVANIA
2

you can be SURE
Of Excellent Living Conditions

TUBE
ENGINEERS

Of Professional Progress
Illluul1111111111

'llIllIIlllIIII!I!!

1

DESIGNERS: Micro -wave, TV pickup, and receiv-

ing tubes; solid state devices and traveling wave tubes.
APPLICATION ENGRS: Circuit experience helpful
in radio, TV, VHF, and semi -conductors.
PRODUCT ENGRS: Knowledge and/or exp. in
cathode design and fabrication of magnitrons
and klystrons.

TO 5 YEARSExperience in tube development. Minimum BS Degree in Physics or REPhD in Electronics -Physics acceptable
in lieu of experience.
Many engineers are needed for Sylvania's expanding tube research and development program in the laboratories
at either Kew Gardens or Bayside,
Long Island. Knowledge of electro-

magnetic theory and electron dynamics
essential. Experience in microwave
phenomena especially desirable.
Relocation expenses will be paid by
Sylvania.

Please forward resume to:
E. W. DOTY
MANAGER OF PERSONNEL

Recent graduates in Electrical, Chemical and Mechanical Engineering,
Physics, Chemistry & Metallurgy are also urged to aapply. Expenses
paid if invited to Elmira for interview. Send Resume:

RESEARCH LABORATORIES

WESTINGHOUSE

ELECTRIC PRODUCTS, INC.

SYLVANIA
Bayside, Long Island

ELECTRONIC TUBE DIVISION
P. O. Box 284, Elmira, New York
IllllllullllllllllllllllllllllllllllllllllllllllllÍÍ111IIIIII!IillIIIIIIII11111IIIII

!1111IÍ

ALL INQUIRIES WILL BE
ANSWERED WITZ IIN 2 WEEKS
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ELECTRONIC ENGINEERS
Technical Operations, Inc., is looking for an electronic engineer with three to five
years of experience, capable of supplying original ideas in the fields of transistor
circuitry and operations research instrumentation. Join an expanding research and
development organization located in suburban Boston. Please send complete resume
and requirements to:

R. R. SMYTH

Technical Operations, Inc.
6

Arlington

Schouler Court

74, Mass.

AUTOMATIC TEST EQUIPMENT ENGINEERS
Graduate electronic engineers with two to four years experience to supervise design
of electronic test equipment for TV receivers and government electronic equipment.
Emphasis on automatic testing techniques. Openings at Stromberg-Carlson provide
solid growth opportunities for capable engineers interested m this expanding field.
Substantial employee benefits. Community noted for fine schools, cultural and recreational facilities.

Send resumes to: H.

P.

ENGINEERS
Countermeasures
Systems
Radar Servo
BACKGROUND: Responsible positions open for top level development
and project engineers with practical and research experience in:

Advanced Electronic Circuits
and Systems
Microwave Radar
Microwave Receivers
and Transmitters

o/y

Requirements emphasize advanced analytical and/or
management experience on
highly complex electronic
and electro -mechanical systems.

Kindly send resume and
salary requirements to

Field

Manager of Test Equipment Engineering Department
Radio -Television Division
Stromberg -Carlson Company
Rochester 3, New York

.................................................iiiS..hti:}:.{::..?4.v4:r:r ................

ENGINEERS
&

PHYSICISTS
LAYOUT SYSTEM DESIGN
FIELD INVESTIGATIONS
ORDNANCE SYSTEMS

EVALUATION
SYSTEMS & CIRCUIT
ANALYSIS STUDIES

..

.......

ELECTRONIC ENGINEERS

Permanent positions in the Vitro
Laboratories for career -minded
men providing challenging assignments
in missiles, radar, sonar, fire
control and ordnance systems.

Unique opportunity to get In on ground floor of
young successful company applying atomic energy
to industrial uses (non -government).

This modern laboratory provides a
professional environment in a quiet
residential community accessible
to metropolitan New York City.
Please submit resumes to Personnel Dept.

velopment and design engineering. Rapid expansion
of company offers promotion opportunities found In
few organizations. Only men with top academic and
work records who desire and are capable of hard
work and rapid promotion will he considered.

Graduate engineers are needed in two malor functions: sales and applications engineering, and de-

INDUSTRIAL NUCLEONICS CORP.

VITRO LABORATORIES
Division of Vitro Corporation of America
00 Pleasant Valley Way, West Orange, N. J.

1205 Chesapeake Ave., Columbus 12, Ohio
Nuclear Instrumentation and
Automation Equipment.

A leader in

tY..:c a,ti.:....%,:%>:;:;;::..

January,

3g'
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AMPLIFIER UNIT MAGNETIC

PIONEER TORQUE UNITS

TELEGON OSCILLATOR

Mfr. Pioneer Instrument Type

Input: 115 volts, 60 cycle
Output: 26.5 volts, 400 cycle
3 -watts @ 250 ohm load
Ideal for

12071-1-A;
110 volts,

400 cycles;
volts,
400 cycles;
4 tube

Includes

Type 12602-1-A

CK 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

pilaboratory use

ge26

.

approx.

10"x7"x8",
wt. 16lbs....

(12AH7-GT);

take-off for four
autosyns

gear train

...

$29.95 ea.

$29.95

$34.95 ea.
KOLLSMAN

TRANSTAT 100 AMP

TYPE NO. 999-0411

Voltage Regulator
Prim: 115 VAC; 60 cycle;
11.5
KVA;
Sec:
0-115
VAC; 60 cycle;
100 amp.
Max. MFD.
Amertron.

Only

$125.00

2 -phase, 26 volt, 400
cycle. Size: 13/4" dia.,
2-5/32" long.

INVERTERS
PIONEER 12126-2-A
Output: 26 volts; 3 phase; 400 cycle;
IO VA; .6 PF Input: 27.5 volts DC:
1.25 amps

10563

Type BC; 110 Volt; 60 Cycle; 60 RPM;

with
mounting
bracket .. .

$3.95 ea.

AUTOSYN MOTORS
Mfr. Bendix Type 851; 32 volts AC;
60 cycle; single phase; Size: 31/4"
1. x 23'0" dia. 1/e" shaft .. .

Output:
115 VA;

115

LELAND ELECTRIC
VAC; 400 cycle; 3 -phase,
Input: 28.5 VDC: 12

75 PF.

amps.

SELSYNS

Output:

amperes,
amp.

26
I

PIONEER 12117
volts: 400 cycles,

volt
phase. Input: 24 VDC; I

QUANTITIES AVAILABLE

REPEATERS
TRANSMITTERS

$20.00 ea.
$20.00 ea.

ALTERNATOR, CARTER
Carter Motor Co.: Output: 7
VAC; 9.7 amp; 650 cycles, and 295
VDC; 200 amps. Input: 26.5 VDC: 10.5
Mfd.

amps. 6500 rpm.
$29.50
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.
Volts 27.5 BRAND NEW
$39.95
PE 109 LELAND ELECTRIC
Output: 115 VAC, 400 r.yc: single
phase: 1.53 amp; 8000 rpm. Input:
13.5 VDC; 29 amp.
$65.00
MG153 HOLTZER-CABOT
Input: 24 VDC; 52 amps. Output: 115
volts-400 cycles. 3 -phase, 750 VA and
26 volt -400 cycle, 250 VA. Voltage
and frequency regulated
$95.00
PIONEER 12130-3B
Output: 125.5 VAC: 1.5 amps. 400
cycles single phase. 141 VA. Input: 2030 VDC, 18-12 amps. Voltage and frequency regulated
$69.50
12116-2-A PIONEER
Output: 115 VAC; 400 cyc: single
phase; 45 amp. Input: 24 VDC, 5 amp.
$39.95

LELAND ELECTRIC
volts AC, 750 VA, 3 phase,
400 cycle, .90 PF and 26 volts, 50 VA,
single phase. 400 cycle, .40 PF. Input:
10285

Output:

115

LELAND ELECTRIC
Output: 115 VAC; 400 cycles; 3 -phase:
175 VA; .80 PF. Input: 27.5 DC: 12.5
amps; cont. duty.
$90.00
PIONEER 10042-I.A
DC Input 14 volts; output: 115 volts:
400 cycle, I -phase; 50 watt
839.50
10339 LELAND ELECTRIC
Output: 115 volts: 190 VA: single
phase; 400 cycle: .90 PF and 26 volts;
60 VA: 400 cycle, .40 PF. Input: 27.5
volts DC 18 amps cont. duty, voltage
10486

and freq. regulated

TRANSICOIL CORP.
SYNCHROS

6

$19.95

$49.50

$22.50 ea.

volt, 60 cycle, brass cased, approximately 4" dia. x 6" long. Mfd. by
Diehl and Bendix
110

$39.50

27.5 VDC, 60 amps, cont. duty. 6000
rpm. Voltage and frequency regulated.
$59.50

$19.95 pr.

Shaft size: I/e"
dia., 7/16"
long. 1" 0.0.
index ring.

SYNCHRONOUS

$24.50

D MF2506M

CONTINENTAL ELECTRIC

24.30 volts input:, 5.5-4.5 amps: cont.
duty. Output: 115 volts; .44 amps: 400
cyc; I phase; PF 1.0; 50 watts.$39.50

TELECHRON SYNCHRONOUS
MOTOR

TYPE 2900
115 volt, single phase

GENERAL ELECTRIC MOD. 2115M1;
115-57.5 volts, 400 cycle
$22.10
KOLLSMAN AUIOSYN MTR. TYPE 403; 32 VAC; 60 cycle; single phase.

a.0u

400 cycle.
115 volt, 2 -phase,
400 cycle, 5500
R.P.M. Size: 11/2"
dia., 2" long.
Shaft size:

$10.10
5CT CONTROL TRANSFORMER: 00-

9/16" long.

$9.95

BENDIX AUTOSYN MTR. TYPE -bai;

VAC; 60 cycle, single phase..$9.95
MICROSYN UNIT TYPE IC -0004.

32

IF SPECIAL REPEATER;

400 cycle

GENERATOR;

211F3
cycle
50

volt;

$15.60

voit -

115

s1

115

60 cycle

volt -400

5/g" dia.,

$45.011

5/e"

5F MOTOR; 115-90 volt: 60 cycle

Mfr. Henschel Corp.; 115 volts;
60 cycle; .22 amp. Type "N"
Indicator Motor with dampener.
Bras encased. Approx. size: 21/4"
dia. x 31/z" length , . .

5G

cycle

GENERATOR;

$27.50
115/90 volt; 50
$45.00

SYNCHRO GENERATOR; 115/90

7G

volt;

60 cycle

SYNCHRO GENERATOR;

6G

volt:

60 cycle

$75.00
115/90
$60.00

$22.50 ea.

INDUCTION MOTOR,
KOLLSMAN
TYPE 15158.0410

26 volt, 400 cycle, 2 -phase.

Size: 1-1/64" long;

15/16" dia.
Shaft size: 1/8" dia.

SYNCHRO
DIFFERENTIAL
GENERATOR; 90/90 volt; 60 cycle.
6DG

$50.00

2J5F1 SELSYN CONTROL TRANSFORMER; 105/55 volts; 60 cycle
$22.50

2J05HAI SELSYN
GENERATOR;
115/105 volts; 60 cycle
$50.00
211E1 GENERATOR; 115/57.5 volts;
400 cycle
211H1

$12.: 0

DIFFERENTIAL
GENERATOR; 57.5/57.5 volt; 400 cycle.$12.50
21101 CONTROL TRANSFORMER:
57.5/57.5 volts; 400 cycle
$7.50
215H1 SELSYN GENERATOR: Mfr.
G.E.; 115/105 volts, 60 cycle...527.50

Ili'

$19.95 pr.

ELECTRONICS

-

TELETORQUE AUTOSYN,

PIONEER INSTRUMENT

MFG. KOLLSMAN

TYPE 10047-2-A

TYPE 1377-0410

0.0. index ring.

.00

5SDG
DIFFERENTIAL
GENERATOR: 90-94 volts: 400 cycle
530,00
BENDIX TRANSMITTER TYPE C78248: 115 volt; 60 cycle
522.50
DIFFERENTIAL TYPE C-78249; 115
volt; 60 cycle
$5.00
BENDIX REPEATER TYPE C-78410:
115 volt: 60 cycle
$37.50
REPEATER, AC SYNCHRONOUS:
115 volt; 60 cycle
$9.95
DIEHL REPEATER TYPE FJE 22-2;
115 volt: 400 cycle; secondary 90 volt.

$25.00 ea.
Welle

MINIATURIZED SELSYN

...

26 volts, 2 -phase, 400 cycle.

26 volt, 400 cycles.
Size: 1.31/32" long,
1.7/16" dia. Shaft
size: 1/8" dia.,
9/32" long;
1/2" O.D.

index ring.

$15.00 ea.

January, 1955

OR WIRE FOR INFOR-

MATION ON OUR COMPLETE
LINE OF SURPLUS ELECTRONIC COMPONENTS. ALL

PRICES NET

F. O. B.
PASADENA, CALIFORNIA.

C&H
'SALES 'CO.
2176-E East Colorado St.
Pasadena 8, California
RYan 1-7393
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IMMEDIATE DELIVERY

NEW YORK'S RADIO TUBE EXCHANGE

NEW TUBES
Type
1A7GT
1H5GT
1G6GT
1D8GT
1LA6

No
Wholesale and

Standard brands. First grade only.
rejects. No rebrands. At lowest prices.
export only. Minimum order, per type, loo.

Type
1LD5

Price
.42
.38
.45
.55

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

PRODUCTION QUANTITIES

pull outs.

No

1S4

6AC7
6AK5

55 6B7

Price Type
29 6F8G
.38 6G6G
38 6H6
45 6J5GT

Price Type
50 6B8G
38 6C6
68 6C8G
63 6D6
69 6F5

....

Price
38
45
38
.35

28

This is just a sample. We have thousands of other types of Receiving, Transmitting,
Magnetrons, Klystrons and Rectifiers. Come to us for any kind, whether standard or
special, made by Western Electric, RCA, Sylvania, General Electric, Hytron, Raytheon,
and others. We also carry Micro Wave Test Equipment for S, X, and K bands.
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Operation is as follows:
The stationary contact is a

small

B AND C/UP TEST SET
SIGNAL GENERATOR

r;9-6 _

Hard -to -get X -Band Now Available

a®
=®
a:ä

`

fl

`

o :

.r°

e

'm

z

®.-_i

SUPPLY990

SPECIAL! 5,000 V. POWER

For IP25 Infrared Image Converter from 3 V. Battery Source.
NEW, Complete with RCA 1654 Tube

tact is assured and chatter.

ing is eliminated. Contacts
# R561
in general may
remain closed until reset. Accuracy
5% of the range. Operates
within
as
be
directly lfromda photocell or a group of thermocouples.
Net weight 14 oz.

Reset: SensiDouble contact with Solenoid
Reset coil 6-24 VDC or
tivity 7.5 Microamps;
or deincreasing
on
contact
Makes
VAC;
24
Cacreasing values; Contacts: "Twintacts",
Nickel plated,
pacity 100 ma at 110 volts;
705
Model
Type
Weston
Brass cover;
76
18.5

for $170.00
but with glass face;
19.75
R561
fTrpe 6 Ó0
contact (Normally Open), Solenoid
Reset
Reset; Sensitivity: 10 Microamperes;"Twin
coil: 6-24 V DC or 24 V AC; Contact:
tact", capacity 100 ma at 1104 volts; Glass
#R523.17.75
Face: Weston Model
for 05 TÓÓ
as #R523 with Brass Cover WestonB
10

as

Model 705 Type

0r

10

150.00
$23N

Production Quantities Available
Call Us for Prices.

STEPPING SWITCHES
Mfg by Western
Electric, Automatic Electric
Sales
Minor Switch
10 steps and off
Single Level;
Contacts: Gold
plated brass;
BridgingWiper;
Operating Volt-

OTHER TEST EQUIPMENT USED CHECKED OUT, SURPLUS
TSI(I/SE

TS34/AP
T35/AP
TS36/AP

TS3A/AP
RF4/AP

TSI2/AP
TSI3/AP
TSI4/AP

-96A
TS45
I

TS47/APR
TS69/AP

TS33/AP

TS100

TS270

TS102A/AP

TSI74/AP
TS175/AP

TS108

TSI10/AP
TSI25/AP
TS126/AP

TS226

TS239A-TS239C

TF890/I

TS147

834

SURPLUS EQUIP.
APAIO
APA38
APS 3 APS 4
APR4
APR5A
APT2-APT5

age 6.0 to 12.0
V. DC

SPECIAL

Wide Band S Band Signal Generator 2700/3400MC using 2K21 or PD 8365 Klystron,
Internal Cavity Attenuator, Precision individually calibrated Frequency measuring
Cavity. CW or Pulse Modulated, externally or internally.

You Can Reach Us on

TWXNY1-3235
Large quantities of quartz crystals mounted
and unmounted.
Crystal Holders: FT243, FT171B others.

,

Quartz Crystal Comparators.
North American Philips Fluoroscopes Type 80
Large quantity of Polystyrene beaded
coaxial cable.
Minimum Order 25

New Sola Const. Volt. Transformers

118VAC 60 cycle
165VA, $24.95, 225VA $52.95, 310VA $42.50,
500VA (115V out) $47.50, Raytheon 120VA (115V

Input 95-125VAC,

output

out) $19.95.
Plate Transformer
Primary, 240/220/200 VAC 60 cycles 1 Phase secondary 1310VCT@850 la. $19.95.
Filament Transformer
Primary. 115VAC 60 cycles 1 Phase, dual secondary 2.2Ví115 amps each, $3.95.
I% Wire Wound Precision Resistors
Up to 1 meg., 35e each. Send as your list..

F.O.B. Cincinnati

LAPIROW BROS.
1649 Hoffner St.

Cincinnati 23, Ohio

Kirby 1285

Phone: WOrth 4-8262

rii g

f'ó.ß_
--

LIBERTY ELECTRONICS, INC.'
.

135

LIBERTY STREET,

NEW YO ia' Nr

Dollars

A

Ki

.

Y.

21/2" ROUND PANEL METERS
MA DC Gruen G.W. 508
MA DC Marion MR25W 80 DC MA
MA DC G.E. DW 55
Amp. Hoyt #17-3, Metal Case D.C
0-300 Volts DC Sun 2 AP 380
0-150 Volts AC Hickok MR 26150 ACV

0-300
0.15

0.300 VAC Triplett Metal Case 232

$3.50 ea
3.50
4.95

3.00
4.95
4.95
4.95

31/2" ROUND PANEL METERS
0.10

VDC G.E. 100 ohms/Volt DO

0-150 MA DC Weston 301
0-800 MA DC Dejur 318
0-150 V 400 Cy. G.E. A0-22
0.3. Amp AC Weston 476
0-5. Amp Simpson 57 3" sq

41

5.95
6.50
3.00
10.50
7.50
5.00

THE ABOVE ITEMS ALL HAVE WHITE SCALES
AND ARE BRAND NEW AND IN ORIGINAL
CARTONS.

MARITIME SWITCHBOARD
336-40 CANAL

ST

Resistance:
Net

ohm; Reset Coil 9 ohm;
SS5 #R960 11.95
10 for $100.00
Mfg. by Western Electric Co., Automatic
Electric Sales; 22 step;
5 levels; Bridging WipContacts: Gold
ers;
plated brass; Operating Voltage: 5.5 to 12 V. DC; Coil Resistance: 4.0 ohm; Interrupter Switch: 1 Break \lake; Net Weight: 2 lb. 2 oz. SS6 #R926
Oper. Coll

Weight:

1

6

lb; W.E. Type

14.75

for $120.00
Mfg by Western Electric Co., Automatic
Electric Sales; 44 step; 2 levels; Bridging
Wipers; Contacts: Gold plated brass; Operating Voltage: 5.5 to 12 V. DC; Coil Re-1
sistance: 4.4 ohm; Interrupter Switch:
Break -Make; Net Weight: 1 lb. 14 oz.
14.75
SS7 _R927
10 for $120.00
10

Cables: TELSERUP

0.5
0.80

permanent

pointer which travels over
Operating
scale.
relay
torque moves pointer into
magnetic field of stationary
then
contact
This
contact.
draws movable contact and
holds it firmly. Perfect con

#R560
Weston Model 705

[ O}
designed'
®i
' (b.

Test Set TS 147 UP is a portable Microwave Signal Generator
for testing and adjusting beacon equipment and radar systems which
operate within the frequency range of 8500 MC to 9600

powerful

magnet and movable contact
is iron "rider" mounted on

Same

23400-24500 MEGACYCLES SIGNAL GENERATOR
TS -147

TYPE

WESTON TYPE 705 SENSITROL

#R560

NEW UNUSED SURPLUS TS 259 K BAND

NEW

TELEPHONE

S148/UPS ECTRUMANALYZER

Field type X Band Spectrum Analyzer. Band 8430-9580
Megacycles.
Will Check Frequency and Operation of various X Band
equipment such as Radar Magnetrons, Klystrons, TR Boxes.
It will also measure pulse width, c -w spectrum width and Q or
resonant 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.

_

RELAYS

MICROWAVE TEST EQUIPMENT

NEW

-

-'

.

ALLIED

N. Y. 13, N. Y.

WOrth 4-8216-7

SEND FOR OUR
LATEST CATALOG
TERMS: -All Prices F.O.B. Our Plant. Rated Firms
Net 10 Days; All Others Remittance with Order.
Orders Under $10 Remittance With Order. Plus
Approximate Shipping Charges (overage will be returned.)

Cable Address: UNIGENCOR, N. Y.
324 CANAL

UnÌVerstl

-

ST., N.Y.C., 13,

www.americanradiohistory.com
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DYNAMOTORS

MT 36/TA2J

Low frequency antenna loading unit for TA-2J transmitter. May be used with any

medium-band xmtr. Contains
24 VDC, band -change ,motor.
antenna relay, R.F. ammeter
0-3A, varitap. coils, HI -current mica capacitors. 25nW.
An ideal antenna
tuner.

Brand ne

t22.50

INPUT
VOLTS AMPS

TYPE

19

3.8

2.8

13-19

14
28
28
27
12

DA -3A"

28

35X.159

POSX-15
DA -7A
DM 33A
23350

PE 73 CM

SPECIALS
Hydrophone, MODEL MI -2. A lattice of 3 crystals in a
$27.50
disk -like structure; 17-37 Mc. High imp
AN/CRW-3A Remote control receiver, for operating target planes, etc. New, with soundproof mtg. box.$34.50
TEL. REPEATER, EE 89, complete with tubes and tech.

manual

1.75
9.4
10

+

.400
.250
.075

15.00
3.95
3.95
6.95

GE

.110
.050

22.50
.350
8.95
.08
4.49
.06
6.95
.05
for PE 94.

16W3

Same as above, except additional terminal brought
out from contact arm
$1.74
GE

#CR2791-F100D3

12.50

Final P.A. Coil for BC610 2-3.5 MC,
4.89
Variable Link
for Super Pro
69.50
4.49
C48/ARC-5 Control Box for ARCS
3.49
1-22/ARC-5 Junction Box
Blasting Galvanometer with silver chloride cells in portable leather case.
New $27.90
T-21 Artillery Microphone complete with preamp. tube.
Condenser type.
$24.50
C -387-D

Same as above, except has extra
IA contact. Rated 5 Amp

$2.35

GE#CR2791-D101

F3
All Ceramic Insulation.

DPDT,

Amps...

$1.25

-

FILTER CHOKES

SPDT, 5 Amp contacts. Coil rated
22.30VDC. 150 Ohms DCR. Contacts are designed for fast operation, and enclosed by clear plastie
cover

5VCT @ IDA 25KV Test

4V/I6A, 2.5V/2.75A

6V/.25A
5.25A/21A, 2x7.75V/6.5A
2x26V/2.5A, 16V/IA, 1.2V/7A, 6.4V/IOA

GE#CR2791 B106C3

Type

SPDT, Dual Contacts will handle 20
Amps. Coil: I8.28VDC 125 Ohms

2J21A

$1.25
*THESE RELAYS AVAILABLE
IN MFRS. QUANTITIES
DCR

2.126

2327
2J29
2J31
2132

2J38*
2339.

I

I.

$475

MICROWAVE ANTENNAS
$8.95

Parabolic reflectors approx. range 2000
$100.00
to 8000 Mc. Dimensions 41A" x 3'. New
AS 125 APR. 1000-3200 mc, Stub supAntenna.
Discone
$14.50
ported with type "N" connector
ASI4A/AP, 10 CM pick up dipole aasy, complete w/
$4.50
length of coax and "N" connectors
AS46A/APG-4 Yagi Antenna, 5 element array...$22.50
30' Parabolic Reflector Spun Aluminum dish
$4.85
AN/APA-12-Sector Scan adaptor for APS-2 radar
$37.50
Complete Kit
TP8-3, 10 Ft. Dish, "Chicken Wire" Parabola. Extremely lightweight, portable
$125.00
AN -154 3 vertical dipoles working against a rectangular
mesh approx. 3'x4'. Freq. 140-200 me. with lobing
switch (115v, 60 cy) and portable slatted crate. Ex$27.95
tremely rugged
LP -24 Alford loop, for use with glide-path transmitters
$32.50
(MRN-1, etc.) 100-108 me
Relay System

-

MAIL

ORDERS PROMPTLY FILLED.

131

AMPLIFIER STRIPS

I. F.

AT49/APR-Broadband Conical, 300-3300 MC. Type N
Feed

-

4334
á38

á2t

5123

7006
700D
706EY

706CY

QK2S9t
Q
Q

K6ot

Peak
Range (MC)
3345-9405
3267-3333
2992-3019
2965-2992
2914-2939
2820-2860
2780-2820
3249-3263
3267-3333
9310-9320
9000-9160
9215-9275
2914-3010
24-27 K M C
2740-2780
3550 -?600
670-730
1044-1056
690-700
710-720
3038-3069
2976-3007
2700-2900
2840-3005
2975-3170
3135-3350

Out (KW)

Duty
Ratio

50
265
275
275
275
285
28s

.002
.002
.002
.002
.502

Peak Power

85.00
4.95
3.95

2.15
$22.50
2.95
.79
14.95

5.49
8.95
2.79
7.50
6.95

35

50
900
750
30

475

l9

200
200
800
.100
.100
.100

Price
$8.75
7.50
7.49
13.50
44.95
21.50
21.50
8.50
8.50
24.50
54.50
132.50
32.50
85.00
87.50
125.00
169.50
49.50
22.50
39.75
32.50
32.50
249.50
65.00
65.00
85.00

8.7
50
50
50

K61t.
QK62t.
+-Packaged with magnet.
t -Tunable over indicated range.

.001
.001
.001
.002
.001
.001
.003
.001
.002
.002
.001
.001
.001
W

CW
CW

CORY INTERLOCKS

center frequency. Bandwidth 2.5 Mc.
gain figure: 65 db. Uses 5 stages of 6ACT's. Has D. C.
Restorer and Video Detector. A.F.C. Strip included.
$27.50
Input impedance: 50 Ohms. Leas tubes
Model APS-4: Miniature IF strip, using 6Añ5's 60 Mo
center Freq. Gain: 95db at Bandwidth of 2.7 Mc.
$27.50
New, less tubes
Model 15: 30 Mo

Type B986. Safety Type, with
Lock and Key (as shown) Contacts rated 20 Amp. Dept. Play
Safe at the
$2.85
Low Price of
Type "C", -Same as Above, but
with Double Lock and 2 Keys.
Both Locks Must be Operated

Before Switch
Operates

THERMISTORS

$3.95

D-164699 Bead Type DCR: 1525-2550 Ohms # 75 Dee.

F. ooC tieC
MA

t: 2% Per. Deg. Fahr. Max. Curr

2.5%.

1

Watt

$1.35

D-166228 Disk Type 7120 Ohms @ 80° F. 4220 Ohms
F. 2590 Ohms @ 100° F., 1640 OhmSsl

12080.

35

ALL PRICES F.O.B. NEW YORK CITY.

10 CM R.F. HEAD

$2.505

D-167332 Bead Type. OCR is 1525-2550 Ohms. Rated
$1.35
25 MA at .825-1.175 VDC
D-167613 Disk Type DCR: 355 Ohms @ 75 Deg. F P.M.

Liberty St., New York 7, N. Y.

ELECTRON ICS

333t

62 A. Output: 115 V, 800 cy, 7A,
$18.75
phase. Used, excellent
PE -218H: Input: 25/28 vdc, 92 amp. Output 115V 350/
NEW
$37.50
cy
1500
Volt-ampere.
500
PE206: input: 28 vdc, 36 amps. Output: 80 V 800 cy,
x
51/2
x
1012.
New
Dim.
13
$22.50
500 volt -amp.
EICOR-ML 3011-5. Input: 13.75V:18.4A. Output: 115
$85
V/400,x 30, 0.95 PF. New
PU 7/AP. Input: 28 vdo/160A. Output: 115 VAC,
Ree.
and
Freq.
Amp.
Volt.
2500 VA., 21.6
$89.50
Used, Exc.

800-IB Input 24 vdc,

Input 12VDC/0.58 Amp.
Out: 2X4.3V/5OMA, 2X45
2X85V DC / 5
VDC/0.5MA.
MA. New. Complete with
Spore Vibrator. Well Shielded and Portable. Shown with
cover removed.

21.

INVERTERS

204 VIBROPACK

33.00
9.45
105.00
135.00

MAGNETRONS

$1.35

2148
2349

PE

- INPUT

10.35

25.50

FT -463 6.3VCT/IA, 5VCT/3A, 5VCT/3A
FT -55.2 7.2V/21.5A, 6.5V/6.85A, 5V/6A, 5V/3A
FT -38A 6.3/2.5A, 2x2.5V/7A 5KV Test
FT -650 2.5V/10A-3KV TEST LO -CAP
FT -025 2.5VCT/IOA, 10KV TEST

GE#CR2791 B106J3

Price

CH -CEC 117: 9-6ßH/.05-400 MA, 10 KV Test
$14.95
5.75
CH -113
2.5H/700 MA, 2.5 KV Test
6.35
CH -044
8.5H/350 MA, 3.5 KV Test
CH -291
12.50
0.1H/12 A DCR: 0.3 Ohms
CH -322
2.75
.35H/350 1í9A-10 Ohms DCR
CH -141
Dual 7H/75 MA, 11H/60 MA
4.69
2.79
CH -119
8.5H/125 MA
CH -69-1
2.35
Dual 12011/17 MA
1.79
CH -8-35
2/.5H/380 MA/25 Ohms
CH -776
2.25
1.28H/130 MA/75 ohms
2.35
CH -344
1.5H/145MA/1200V Test
1.75
CH -43A
10H Y/15 MA -850 ohms DCR
6.95
CH -366
20H/300 MA
1.95
CH -999
15HY/15 MA-400 ohms DCR
1.39
CH -445
0.5H Y/200 MA, 32.2 ohms, 3000 V.T
CH -170
2.79
2x0.5H/380 MA, 25 ohms
29.95
CH -533
13.5H, 1.0 AMP DC, 13.5 KV INS

5

FILAMENT -115V/60

FT -140
FT -157
FT -101
FT -924
FT -824

Coil
I2VDC, 100 Ohms DCR.
Contacts designed for fast opera-

tion. Rated at

VAC (600VDC) at 225 MADC

PT 167 1400-0.1400 VAC (300MADC) or 1175-0-

VAC (I000VDC) at 300 MADC
or 1800-01800 VAC (1500VDC) at 300 MADC
PT 371 210.0-210V at 2.12 Amp
PT 133 3140/1570V. 2.36KVA
PT 801 22,000V/234 MA., 5.35 KVA
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

GE#CR2791 F100G3

RA -74 Power Supply

-115V/60

PLATE
--- INPUT
$1.15
PT 034 125V/45MA (For Preamp)
PT 157 660-0.660VAC (500VDC) or 550.0-550
8.70
VAC (400VDC) at 250 MADC
PT 159 900-0-900 VAC (750VDC) or 800-0-800
PT 168 2100.0-2100 VAC (1750VDC)

DPST. Norm. open.
25
Dual coil, 1500 ohms per cell
Ma. Operating Current.
Contacts:
20 Amp.
$2.25

7.95

CT -133 150-C-150V/65MA, 6.3V/2.5A. 6.3V/0.6A $1.79
6.3VCT/
CT -312 290.0.290V/90MA, V./CT/3A,
3.25
2.79
CT -127 9ÓÓV/25MA PK. 5V/2A, 2V/7.5A
CT -006 350-0-350V/120MA, 5VCT/3A, 2.5VCT/
4.39
12.5A, 2.5VCT/3.5A
1.95
CT -965 78V:0.6A, 6.3V/2A
2.5VCT/
CT -004 350.0-350V/90MA, 5VCT/3A,
4.60
12.5A
5VCT/2A, 2.5VCT/
CT -002 350-0.350V/50MA,
3.65
7.5A
29.50
CT -479 7000V/.018V, 2.5V/5A/17,800 V. Test
CT -013 450-0.450V @ 200MA, 10V/1.5A, 2.5
4.35
3.5A 5V/3A
2.75
CT -403 35OVCT .026A 5V/3A
4.25
CT -931 585VCT .086A 5V/3A, 6.3V/6A
5.35
CT -929 4200V/.00IA, 2.5V/2A. 6.3VCT/.6A

1175

-

Differential:

4.59

$7.45

D.

POWER TRANSFORMERS
COMBINATION -115V/60 -- INPUT

6.95

.260
.010

6.95

B1

51"

5.

Replacement

#CR2791

/.005A, 650 VCT/.175A, 5V/3.8A,
2.5V/3A
5V/3.8A,
6.4V/10A,
(9500V, RMS TEST) Size: 7"x7"x

8.95

CR2792B116A3

UNDERWATER MICROPHONES, Model JR -Consists
of a mosaic of 7 crystals. May be used at 17-37 Mc.
omnidirectional, 50 ohm output
$27.50
SA4A/APA-I Motor Driven Coaxial Ant. Switch
DPDT, Continuous Operation from 24VDC
524.9
Completely Enclosed

Description

2.8
3.2
2.3

54.35

.08

SPST-50 Amp Contacts. Operates
from 22-30 VDC. Coll Res. 200
Ohms. Completely enclosed in transparent plastic case, which may he
removed for adjustments... $1,59

$150

Stock

19

PRI: 115V/60,ß Id,. SEC: 4500V

Price

.095

D.C. RELAYS*

$17.50

MP -22 MAST BASE Mobile Antenna Mount

7

BD 693
14
DAG -33A
18
DM 25)
12
Less Filter.
I Used, Excellent.
PE 94-C. Brand New

TEL. REPEATER, EE 99, with 12 vde. vibrator power
1$49.50
supply (PE 204)
F.T.&R. 101-A, Two -wire appliqe, contains equalizing
devices. and balancing circuits. Used for adapting 2 $47.50
wire military circuits to 4 -wire systems
RADAR TRAINER, Model 15-C. Brand new, complete
with pulse generator, power supply, main unit, all
$125
cables and instruction book
ID-60/APA-10 PANADAPTER, may be used with IF
of 455, 5.25, or 30 me. operates from 115V, 400 Cy.

SAIA/APN-I Altitude Limit Switch for APN-I
Altimeter
ALTITUDE INDICATOR for APN-I

405
220
1100
540
285
275
500
300
150
14.5
1000
220
450
250

27

28

H. V. Transformer

OUTPUT
VOLTS AMPS

Complete R.F. Head and Modulator delivers 50 KW
Peak R.F. at 3000 MC. Pulser delivers 12KV pulse at
12 Amp. to magnetron of .5 I. or 2 micros». duration
at duty cycle of 001. Unit requires 115V 400-2400
2A. ExCycles, I phase @ 3.5A. Also 24-28 VDC
ternal sync. Pulse of 120V Reg'd. Brand New. Complete
with schematic and all tubes
$375.00

l

25% DEPOSIT WITH ORDER. BALANCE C.O.D. RATED CONCERNS SEND P.O.

Dept

E-1

Chas. Rosen

Phone: DIgby 9-4124
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PANADAPTER and
SCOPE

FLUXMETER

TS-47/APR Test Oscillator

AN/APA-10

combined Panoramic
Adapter and Oscilloscope.
Has 3 coax Input connectors
for feeding in from receivers
having I.F. of 455kc., 5.2
ac or 30mc. Designed also
to be used as regular osilloecope for testing other
equipment. Has both vertical and horizontal pushpull amplifier inputs. etc.
Complete nip s, goes including 3" CR scope tube.
For operation on 115V. 400 Cy. Price
$99.50
For operation on I ISV. 60 Cy. Price
$145.00
SPECIAL OFFER!
AN/APA-I0 TECH, MANUAL, 80 pages. Postpaid In
Price $2.75
U.S A
A

NEW REPAIR PARTS
For BC 348
MODELS H, K, L, R, ONLY
Main Tuning Capacitor
$ 2.00
1st I -F Transformer Assembly
2.00
2nd I -F Transformer Assembly
2.00
3rd I -F Transformer Assembly
2.00
4th 1-F Transformer Assembly
2.00
Crystal Filter Assembly
6.50
C. W. Oscillator Assembly
2.00
915 ko Crystal mounted
2.75
Antenna Unit Assembly
12.50
B. F. Unit Assembly
12.50
Resistor: Volume Control
2.75
Knob for Main Tuning Condenser
.50
Band #1 Coils -per set of 6
3.00
Band #2 Coils-per set of 4
2.00
Band o 3 Coils -per set of 4
2.00
2.00
Band #4 Coils -per set of 4
Band # 5 Cells-per set of 4
2.00
2.00
Band # 6 Coils -per set of 4
$16.50
Complete dial assembly

RADAR ANTENNAS
SO -1

(10CM) assembly with reflector,

waveguide nozzle and drive motor.
New
$279.50
SO -3 (3CM) Surface Search type with
reflector and drive motor, but less plumbing. New in original cases
$149.10
SO -13 (10CM) Complete assembly with
24" dish, dipole, drive motor and gearing. New
$89.50

PHONE
DEERFIELD

Covers 40-500

Me. A calibrated
(dial accuracy e 0.79'0)
H.F. source for testing receiving Output 3MW or
2000

more to 400 Mc, less on

harmonics. C.W.. mod.
pulse or sine wave output.
115/230 60 Cy. or batteries. New with
inst. book.

HIGH VOLTAGE
OIL CAPACITORS
Volts
50
5
8

.0211

.025
05- 05
.1

.1-.1
.135
.2
.25
.25
.25

1.

1.
2.
2.

20
50
50

KV

INVERTERS

7.5 KV
KV

5.5 K V
6
KV

AM PLIDYNES

Onan MG -215H. Navy type PU/13. Input 5AM21JJ7. Input 27 VDC CS 15 A.
115/230, 60 cy., 1 Ph. Output: 115, 400 Output 80 VDC @ 2.5A 4600 RPM.
cy.. 1 Ph., 1.2Kw and 26 V DC at 4 New
$34.50
amps. New
$295.00 5AM3IN19A. Input 27 VDC @ 44 A.
Onan MG -0.75. Navy type PU/11. Input Output
60 VDC @ 8.8 A.. 7500 RP
115/230, 80 cy., 1 Ph., Output: 115. 480
5.3 amps. and 26 VDC @25 3.8 5AM3INJ18A. Input 27 VDC @ 44 A.
cy,
Amps.
h..
$
Output 80 VDC 0 8.8 A., 8300 RPM.
Leland Else. Co. PE206A. Input: 28DC
e
512.50
at 38 Amp. Output, 80V, 800 cy., 1 Ph.,
485W. New
$16.50
RA38 RECTIFIER
PE2I8H. Input: 28DC. Output: 115, 400 Variable output 0-15000 V DC @ 500
cy. 1 Ph., 1.5KVA. New
$32.50 MA. Input 115V 60 cy. 1 ph. Size 63 z
G.E. 5AS131JJIIA. Input: 28DC Out- 53 z 56 in. Write for detailed informaput: 115, 400 cy., 1 Ph.. 1.5 KVA Regu- tion.

.

lated. New

$89.50

_

9 CONDUCTOR CABLE

DYNAMOTORS

Navy type CA10-21 1444. Input: 105 to
130VDC. Output either 26VDC at 20
amps, or 13VDC at 40 amps. Radio fil-

2.65

tered and complete with line switch.

9.75
26.50
34.50

New

589.50

SMALL DC MOTORS

.95
3.50
6.95
39.50

15.50
17.50
44.50
6.95
39.75
9.50
12.50

$17.95

Special

Price

KV 522.50
KV
1.29

KV
KV
KV
3
KV
4.5 KV
7.5 KV
50
KV
15
KV
20
KV
50
KV
15

z9z6in.

SPECIAL $149.50

G. E. SERVO AMPLIFIERS
Used in B29 planes for Central Station
Fire Control Systems B2, 133 and 134.
Used to drive Amplidyne 5AM3INJ9A
and Control Motor 5BA50LJ2A listed In
this ad. New less tubes
$29.50
SCR -522 EQUIPMENT
Complete BC -624C receivers and BC625AM Transmitters including mounting
racks, plugs, connectors, dynamotor.
Brand new equipment with instruction
manuals. Write for full details.

Mfd.
.001
.01
.021

Used to calibrate field
strength of magnete
fom 500 to 4000 gauss
and indicate polarity.
Probe has gap of I la".
Beautifully built In
hardwood case with
hinged cover. Instructions for operation on
under side of cover.
Size 12$
Ideal for lab and school
use. New.

Mc in 2

ranges. Harmonics above

SPECIAL

$6.95

G.E. SBASOLJ2A. Armature 6OVDC at
8.3 Amps. Field 27.5VDC at 2.3A RPM
4000. H.P. 0.5. New
$27 i0
Oster E-7.5. 27.5DC. 1/20 HP, 3600
$9.511
RPM. Shunt Wound. New
Dumore Co. type ELBG. 24 VDC, 40-1
gear ratio. For type B-4 Intervalometer.
Neu
$2.75

Army spec. CO -215 Weatherproof 9
Cond. No. 20 AWG stranded tinned copper, plastic ins., color coded, double
vinyl jackets with tinned copper braid between. Dia. 9/16" made by G.K. Available 1000. 1500, 2000 ft. reels.
Price 5.10 ft. Sample 100 ft Coil.$10.00

TERMS: Rated Concerns Net 30, FOB Bronxville, New York.
Merchandise Guaranteed. Prices Subject to Change.

ELECTRONICRAFT
7-0044
:

INC.

Cable Address: Electroft,N.Y.

All

27 MILBURN ST.
BRONXVILLE 8, N. Y.

SAVE! SAVE!

SURPLUS

MICROMAX RECORDERS
For fast and sensitive recording
or controlling one or more points

throughout a wide variety of
processes. Used originally for
temp. ranges of 350.550 Degrees
cent. but may be changed for
other applications by suitable
control units. Control units not
incl, with instrument.
Used but guaranteed to satisfy
or money back.

Price

- -

$89.50

BAILEY METER RECORDER, as pictured, used
and guaranteed

....$65.00

All

mdse. guranteed to satisfy or money

ESSE

back

if

returned prepaid.

RADIO COMPANY

42 W. South Street

Indianapolis 25, Ind.
January,
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SPECIAL PURPOSE TUBES
0A2

0A3/VR75

0A5

.75
.75

3.50
.75
.75
0C3/VR105 .75
OD3/VR150 .50
2.00
C1 B
1.00
1622
3.75
1623
4.50
1B24
8.75
1B27
1.00
1632
4.75
1635
6.00
1642
1.50
1C21
1.50
1P23
1.50
1P24
2.75
1P30
2.50
1P36
1.50
1V5
2.00
1Z2
10.00
VG -2
2AP1
2C21/1642. .50

062
063/VR90

2C22/7193.
2C26A .
.

.

.25

.50

.

2(33/

RX-233A 1.25
2C34/RK-34 .25
9.00
2C39A
6.50
2C40
12.00
2C43
.50
2C44
1.00
2D21
1.50
2E22
2.25
2E24
3.25
2E26
3.50
2J21 A
3.00
2J22
... 4.75
2J26
6.00
2 27
..25.00
2J29
...50.00
2J30
20.00
2J31
15.00
2J32
15.00
2J33
15.00
2J34
50.00
2)36
... 9.00
2J37
... 8.00
2J38
... 6.00
2J39
25.00
2J40
35.00
2J50
50.00
2J55
75.00
2J56
.

.

.

.

...20.00

2J61

10.00
2.00
12.50
60.00
90.00
25.00
15.00

2J62
2J-651
2K25

2K33A. ..
2K41

2K54
2K55
2P21

( of étºnn )

250.00

2X2 /879.

.

2X2A
3A4
3A5

.

.25

1.00
.50
.50
5.00
1.50
2.00
2.00

3AP1
3822
3BP1

3B24

3B24W
3825
3626
3628

.

.

.

5.75
2.50
3.25
3.00
4.00
1.50
6.00
6.00
9.75
7.50
9.00
1.50

.

3C23
3C24 24G
3C45
3D21 A

3D22
3DP1

A

.

.

.

.

.

.

3E29
3EP1

3FP7A
3GP1

3HP7
3KP1

4-65A
4AP10
4622
4626
4627

.

5.00
2.50
3.00
7.25
12.50
3.75
6.50
3.50
3.50
.

..25.00

4631

4C22/
HF -100. . 7.50
4C27/CV-92 5.00
4C35
15.00
12.00
4E27
25.00
4J34
4J35
75.00
4J42
35.00
2.50
5 AP1
4.75

5621
5 BP1

5BP2A

. .

. .

56P4
5C22

5C30/C5B
5CP1

5D21
5FP7
5FP14
5GP1

5J23
5J29
5J30
5J32

...

5JP1

5JP2
5JP4

5JP5A
5LP1

5R4GY.
C6A

.

.

C6F
C6J

C6L/ 5528
6AC7W.
6AJ5

.

6A J6
6A N5
6AR6
6BM6
6C21

6G4/

X -102B.

`Prices do not include transportation

9MP7

.

.

RK -19
RK -20A.
RK -21

.

.

1.50
12.50
1.00
5.75
1.75
3.00
3.50
4.50

.

RX-21
PJ-22
RK -23

HK -24

FG -27A

.

28D7
28D7W
TWIN 30

.

.75

2.00
10.00
FG -32i5558 7.25
.

.

.

FG -33/

5720
G L-34
35TG
VC -50

11.50
2.00
5.75
5.00

5740 .
HK -54
RK -60/1641
RK -62

44.00
3.50
1.75
1.75

FP-54/

RK -65

3.75

RK -73

7.50
1.00
5.00
5.00
25.00
7.50
15.00
25.00
12.50
7.50
7.50
7.50
9.75
1.00
10.00
10.00
5.00
7.50
1.75
1.00
2.50
2.50
3.00
35.00
15.00

75T
75TL

/

5D23.

.

.

7.50

.

FG -67/

5728

FG -81 A.
FG -95/

5560.
C -100D
1

10.00
.75
5.00
6.00
9.00

.

.14.00
2.00
5.75

.17.50
RX-120
15.00
VT-127A. 2.50
.50.00
F -128A.
FG -105

.

HK -154.

VT -158.
FG -172
FG -190.
HU -200.

.

.

.

.

.

.

. .

.

.

.

.

C-202

3.00

.

.15.00
20.00
3.50
.
9.50
10.00
.

3Z
2C4A

5.00
5.00
.50
40.00

2

205B
207

.75

211
212E

217A
WL -218.

.

25.00
2.00
.
25.00
182.50
.

221A

.75

CE -235

235R

2496
250R

250TH
250TL

251A
252A
253A
257A

715A

FG -258A/

5553.

.132.50
3.00
6.00
7.50
5.00

.

264C
267B

271A
272A
274A

4.75

274B

.75

275A
276A
282A
283A
286A

5.00
3.75
5.00
3.50
6.00
6.00
5.00
3.50

304TH
304TL

305A
307A /
RK -75

1.00
2.75
5.00
2.00
.50
10.00
5.00
3.50
3.75
7.50
4.50
7.50
3.50
3.50
15.00
5.00
15.00
15.00
4.00
.75

. .

.

310A
311A
313C

316A
323A
3236

327A
328A
329A
348A
349A
350A
3506

352A
353A
354A
355A
368AS
371A
.15.00
F -375A.
1.00
388A
7.00
393A
2.00
394A
5.00
WL -417A
GL -434A
5.00
446A
.75
.

.

.

.

.

COTH

220C
.

.

.25
15R
FG -17/5557 3.00

5.00
2.00
30.00
1.75

2.50
4.00
6L6GAY . 1.50
3.25
605G
1.00
6S137Y
6SC7GTY.. 2.00
.50
6SK7Y
76P7
1.00
65.00
7C29
15.00
7CP1
3.75
9GP7
6J4

1.75
7.50
.25
10Y
12A6
.25
12GP7
15.00
2.50
12J5WGT.
.50
12L8GT. .
LM -15. 250.00
15E
1.50
9LP7

5.00
50.00
3.00
5.00
17.50
15.00
35.00
15.00
3.50
2.00

.

.

4466
450TL
WL -460.

.

.

464A

WL-468.
SS -501

CK-510AX
527

WL-530.
WL -531

.

.

15.00
10.00
4.50

15.00
12.50
10.00
KU -610
.50
HY-615
WL -632A 15.00
8.75
WL -670A
W L681 /
25.00
686
2.00
701A
1.00
702A -B.
.

.

.

1.75
703A
.75
704A
.75
705A
706AY-GY 20.00
3.50
707A
707B

708A
709A
713A
714AY

4.75
1.00
1.50
.50
17.50

.

956
957

.75

959

.75
7.50

725A
726A

.10.00
30.00
7266
30.00
726C
728AY-GY 10.00
730A
10.00

801A

.25

3.00
1.50
12.50
2.75

802
803
804
805
806
807
808
809
810

15.00
1.00
1.00
2.75
10.00
2.50
3.50
2.50
10.00
2.00
1.00
.15.00
.50
8.75
5.75
9.00
1.00
4.00
6.00
35.00
7.50
15.00
3.00

811

811A
812
813
814
815
822
826
828
829
829B
8306
832

832A
833A
834
835
836
837
842
843
845

7.25
1.25

.

2.00
5.00
12.50
10.00
1.00
1.50
10.00

7246

45.00
.10.00
3.00
.15.00

.75

.

717A
719A
721A
722A
723A /6

838

559

575A
WL -579B

715C

3.25

.

.

7156

845W
846
849
850
851

.75
1.50
2.50
.25
7.50
10.00
.

.125.00
10.00
10.00

..25.00

860

3.00

861

.10.00

866A

1.00
868!PJ-23 2.00
8696
25.00
1.00
872A
.75
874
1.00
876
.75
878
.

884
885
902P1
917
918
920
922
923
925
927

931A
954
955

western engineers

.

1.00
1.35
5.00
2.25
1.75
2.50
1.00
1.00
1.75
1.50
3.00
.25
.35

.35
.35

958A

.50
1.25
991/NE-16. .35
.25
CK-1005 . .
1.00
CK-1006
5.00
R-1100.
.

.

.

.

.

.

.

.

.

R1130B/

1659....10.00
75.00
4.00
2.50
1.50

1500T
1603
1611

1612
1613
1614
1616
1619
1622
1624
1625
1626
1629
1630
1635

.75

1.50
.50
.25
1.50
.. 1.00
.25
.25
.25
.50

.

.

.. 1.50

1852
1853
1960
2050

.75
.75

.50
1.00

2051

.75

ZB -3200 .100.00
R-4330 . . .10.00
GL -5545 .25.00
.

.

.

.

5551/652

5556/PJ-8
5610
5645
5656
5670
5696
5703
5725

.

.

40.00
6.75
1.25
6.50
9.75
2.50
1.00
.75

2.00

5801/

VX-33A. 4.75
5820 (See 2P21)
4.75
5827X
CK-5829. . 2.00
8.00
5933
1.00
5963
5981 /5650 50.00
10.00
R-7301
20.00
8002R
4.00
8005
8011
.50
1.75
8012
2.50
8012A
8013
.. 2.50
8013A.... 3.50
8014A . . . . 50.00
8016...... 2.00
8020
1.25
2.00
8025
8025A . . . 3.50
50.00
PD8365.
1.00
9001 . .
1.00
9002
1.00
9003
.25
9004
1.50
9005
.25
9006
.

.

.

.

.

9906R...1000.00

`Fully guaranteed

ELK GROVE, CALIFORNIA
GEORGE

ELECTRON ICS

-

WHITING, OWNER
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SPECIALISTS
1624
1826
1835
1B35A
1842
1B63A

56.75
1.50
7.50
7 50

7.00
35.00
7.50

1P28

5129
5J33

SR4WGY...
C58
6A3

6A05W...
6AL5W

9.25
10.00
3.75
2.35
.75
2.00
1.10

-SPECIAL2K25
1P41

1Z2

2.75

2C33

1.95

17.00

C39A

C40
C43
2C46
C51
2C53

9.50

15.00
7.50
3.95

2021
2021W
2E24
2E30
2J21

2J21A
2J22
2J26
2137
2340

2151
2162

21425
21428

2K33A
3B28

3CP1(S1)...
3C24.
3HP14
4D22
4E27

5BP1

13.25
.85
2.00
1.50
2.30
3.50
3.50
3.25
5.75
11.00
25.00
250.00
15.00
17.50
25.00
47.50
3.75
2.00
.95
6.00
20.50
13.00
2.25

464A
471A

6.00
2.00
3.25
700A/13/C/D. 7.50
701A
3.75
702A
1.50
705A
1.00
C K705.
.80
706B
15.00
706C
15.00
707A
4.00
708A
2.00
709A
1.75
713A
.75
C K716
17.50
CK721
7.50
CK722
4.40
722A
1.25
3.00
00...
832A
7.50
836
3.00
837
.90
65
.75
111495311... 75.00
6.00
CK1090
4.20
620
636
2.50
4.00
1654
2050
1.00
27.00
627
628
26.00
5629
21.00
5635
9.00
5636..... .. 5.50
5638...
12.00
5639
9.00
5641
7.50
5643
8.00
11.50
5644
532

ll

6A56

1.75
2.35
6AS7G..... 3.25
604
2.15
6F4
3.25
6J4
4.00
6L6WGA... 8.50
9C24
400.00
9LP7
3.50
15R
.25
24G
.95
25T
6.50
26A7GT.... 3.95
FG27A
11.00
61156W

2807

.90

FG32
35T

8.50

8.00
4.50
15.00
6.25

35TG

100R
F123A
211

215A
249C

2..2575

7.00
17.50
4.25
.55
10.00
5.00
75.00
75.00
9.00

250TL
305*
316A
TR317

412A
416A

4168
434A

.

.

.

.

5645
5646
5647
5651

5651W
5652
5653
5656
5675
5676
5678
5686
5687
5691
5692
5693
5696
5702

A....

7.00
7.00
7.00
1.70
2.50
6.50
1.10
11.00

.

5703

5703WA....
5704
5718
5719
5725
5726
5744

5744WA....
5749
5750
5751
5763
5784

5784WA
5787
5814

5814A......
5823
5829

1.15
2.00
2.75
7.50
7.75
5.75
1.75
3.50
5.00
1.50
5.25
1.90
3.55
2.50
2.35
1.10
1.00
5.00
1.60
1.75
2.50
1.10
4.25
7.50
4.50

2

.

wvDc...

30
30
35

.35
20

.

W V DC

-20
.20

.

.

1N38

1N38A
1N44

5995
6005
6110
6021

2.50
8.50
5.00
1.65
3.75
3.25
5.00
3.25
1.25
1.50

6073

6074
6080
6080W A.
6082

.

.

.

6095
6097
6098
6099
6101
6110
6111
6112
6113
6136
6146
6201
6216

1.75
1.75

1.00
2.20

1.90
1.50
1.50

11.00

7.50
7.50

1.25
2.00
4.65
3.75
3.25
1.50
1.80
1.90
2.25

1N21
1N21A
1N21B
1N23A

Clamps to hold motor: $1.50 ea.

1N58

1N58A
1560
1N63

.

.

.

.

1N92

15114

1N115
1N157
2N34

WVDC.
Resistors...
Resistors

1.10

325

14W

.50

SELLING

20

.. .19
Precision

TELECHRON

Motors

16MFD-450WVDC

20 20MFD-150WVDC
30 -20M FD-l5o W V DC.

.30

40-40 MFD-1S0WVOC
50-30 MFD-150WVDC

30

50-50MFO-150WVDC
40-40-20MFD-150WVOC
50-30-20MFD-150W VDC
40-40-200 M F D-150, 150,
50-50-200MFD-150, 150.

15
15

2

.38

....

.

.

35
38
38

4

38

.48
.48
25 W V D C .53
25 W V DC .58

1

RPM

3

I1.1'.

1
1

4

2.90

3.15
3.95

IIr

Hr._

11.1'. 2
11.1'. 12

Hr

2.85
2. 80

3.25

RPM on 50 cycles or 4lá RPM on 60 cycles.. 2.85

Laboratory Special

of Each Above $25.00

I

Volts

BLOWERS
REDMOND 5"

115A.

watts....S

18

8.95

DELCO 60 cfm, 40 watts...514.50
#5062369 used in 584 RADAR

2-1296

HAND WOUND 10 Sec. to 24
TIMER SWITCH.$1.25

Min.

WILL BUY ALL

Watt Most
TELECHRON

#
#

POWERFUL

6

volts 60 cy
IO

RPM

I

for

Round
Elapsed

Time Meter

13933-9 BRUSH STREET
Detroit 3, Mich. TO 9-3403

BGAN-198

5

-408

RECONDITIONED SURPLUS
25 -SCR -284
Field Transmitter -receivers
25 -BD -72 Field Telephone Switchboards

Export packed with testing certificate

RAYA TRADING COMPANY

33

West 42nd Street

New York 36, N. Y.

392

sets when you go to bed. Limiteti supply at this
special l'ILICE ....
e
Also available In 15 min., 30 min., 1 hr. at $5.90
ALL PRICES F.O.B. N. Y.
EST.

1923
64H Dey

Street

LA

EST.

1923

New York 7, N. Y.

TUBE SPECIALS!!!
4A1 ...
.79
11332 ..
.89 718AY 11.95
2C33 .. 1.19 800
1.50

1P25 69.50
.

.

.

TRANS -WORLD ELECTRONICS COMPANY
Union Sq., N. Y. 3, N. Y.
WAtkins 9-1079

41

January,
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HOUR SWITCH

.1 10
amp. timing device.
Pointer nonces back to zero
after time elapses. Ideal for
shutting off radios and TV

Wholesale Only

FOR SALE

13"
MARKTIME

CBY 23049

BC

Highest prices paid for most all types of aircraft sparkplugs any condition

RADIO & ELECTRONIC SURPLUS

110

$6.50

$50.00

3"

VT -127A
35T
WL -530

VICTOR -BERNARD INDUSTRIES, INC.
1511 N. 26th St., Phila. 21, Pa.

$2.90

RPM

3.6 111'M

.38

Tubes #53A

HEADSETS, HS -30/U
REMOTE CONTROL UNITS. I1M-29
ANTENNA EQUIPMENT, RC -173
DYNAMOTORS, DY -12
DYNAMOTORS, DM -32A
DYNAMOTORS, DM -36
DYNAMOTORS, PE -86

RPM

3 111'.11

EASTERN AIR DEVICES 70 watts, 3400 RPM,
labeled 80 cfm, but blows like biases!
$17.50

#

All Electronic Components

Wholesale Only

RECTOR

$5.95

t

CONDENSERS-

Box

and

I°1)86RPM

Jj

19

New or Used
Leach Relay #5059-R
#5058
#5055
#5053 -SM
#5053
Price Bros. Relay #10
Relay
#5586
#5587
Antenna Switching Relay

Receivers
Transmitters
Radar
Special Purpose Tubes
Relays
Meters
Switches
Connectors
Rectifiers
Transformers
Motors & Generators
Wiring Cable
Instruments

$1 45

HAYDON TIMING MOTORS
110v. so e h, ::o 111131... $2.60
-lull-; v v1e1 11'31
2.85
230V I ltt
1.00
2
RPM
l
60C
1.00

ELECTROLYTIC

100
110
125

$2.75

"O"-1"xl Y4"

Size

136 LIBERTY ST. NEW YORK 6,N.Y.

ELECTRONICS

28

EDWARDS
BUZZER

Diehl PM Motor

INQUIRIES INVITED FROM EXPORTERS AND FOREIGN AGENCIES. SPECIAL
QUANTITY PRICES. WE ARE INTERESTED IN BUYING YOUR SURPLUS.

HANOVER

#32I
Volts

21/4

rTS

FACTORY STOCKBRAND NEW

150

#326
Volts

Volts

Smallest Buzzer Made!

15
07

100,000 Ohms 1% KW Precision

100 for $25.00

S/º" Ford Spark Coil by Delco -Remy

15

CM20B390J 39MMF-500 WVDC.
CN43E503M 50,000MMF-400
12.500 Ohms 1%

«328
28

1.05
2.40
1.90
2.3e
1.80
1.55
.50
10.00

1N111
1N112
1N113

100
1.25

for $3.00

10

2.50
3.5e

1593
15110

-

GRAIN OF CORN LAMPS

1.20
.65
.50
1.30
.75
1.45
2.90
4.30
1.10
1.45
1.80
.75
1.80
.65
.70
.80
2.40
.85
2.50
1.95
1.50

1N54A
1N55
1N55A
1N56A

.

$17.50
$18.50

#5069600

1N45
1N48
1N51
1N52
1N54

1564
1565
1569 ..
1N70
1572
1575.
1581
1591

GEAR....

#5071895 !á SHAFT or 11/16

......1.30

CN20A202M 2000MMFD-200
WVDC
CN20A602M 6000MMFD-200
WVDC
C520E301M 10.000 MMFD-120

20

1N34A
1535

....41.50

8.50
33-50
1.20
1.35
4.00
6.00

5932
5937
5963
5964
5987

50

.

.20

1.75
.90
.75
2.10
1.75
.95
1.10

11430

WVDC

CP70EIEF106V 10
WVDC
CP7OEIEG305V 1MFD-1000
WVDC...
..
CP70EIEGI05V 4MFD-3000
WVDC
CP70EIEG605V 6MFD-3000
WVDC
CP70EIEF205V 2M50 -600V
CP70EIEJ104V .1MFD-2000
WVDC
CP70EIEJ504V .SMFD-2000
WVDC
CP70EIEJ105J 1MFD-2000
WVDC
CM706222J 2200MF0-5000
WVDC ... ...
CM7084721 4700MF0-3000

40

152313

WVDC
CN35A302M 3000MMFD-800

CP70E1EF605V 6MFD-600
WVDC
CP70EIEF805V 6MFD-600

.25
.25
.25
.25
.25
.25
.25
.25
.30

2K33A

I

JAN CAPACITORS

CVI1A070 variable ceramic 1.5-7
CV11A120 variable ceeamic 3.5-12
C V11A250 variable sera mit 4.5-25
CV11B130 variable ceramic 3-13.
CV11B200 variable ceramic 5-20.
CV11D060 variable ceramic 2-6
CV110300 variable ceramic 4-30.
CV11D450 variable ceramic 7-45
CP53B1E8405V 4MFD-100 WVOE
CP53B4EF254V .25MFD-.25MFD
600 W V DC
CP53E1EF105V 1MFD-600
WVDC
CP5565FF504V .5-5-.5MFD 600
WVDC
CP67B1EG503V .05MFD-1000
WVDC
CP6885FF503V .O5MFD-.05MFD
600 WVDC
CP26A1EF504M -SMFD 600
WVDC
CP26AIEG104M .1MFD-1000
.
WVDC
CP26AIEG254M .25M FD-1000
WVDC
CP26AIEH104M .1MFD-1500
.
WVDC
cP67B1EG203V .02-1000 WVDC..

1.40
2.95
4.50
8.00
.75

SPECIAL-

SPECIAL
5119

5.50
6.00

5840
5851
5879
5881
5896
5902
5910

7.50
1.00

5702w4..

l aicn-1131-Peuuanent Magnet Alnico Field Motor

TUBES

SPECIAL PURPOSE

.

13.15
2.50

REVERSIBLE GEARED -MOTOR

JAN,RUGGEDIZED

1955-

ELECTRONICS

SEARCHLIGHT SECTION

TUBES

SAVE ON

.... 45.00

0A4

5 .75I4J55..
0A3/VR75 1.00 2156

0132

.75

4J34
50.00 4J36
19.50 4J42
6.00 4.150
15.00 4151

2J61

0C3/VR105 .90 2J62
OD3/VR150 .80 2K42
,

11324

4.00
5.00

1626

1.75

1823

12DP7

.

6.95
6.95
65.00
HK3054
307A RK75 1.00
2.95
312A

.10.00

304TH

706CY

...15.00 304TL

706GY

.

.

12GP7.

1.75
3.00
1.00

15E

FG17
R K 21

707B

709A

715A..

1.75

5651

5654
5656
5670
5672

.

ALL TUBES FULLY GUARANTEED

1.00
10.00
2.25
1.25

1.00
2.25
3.50
1.10
2.00
.95
2.20

5686
5687
5696
5702
5703
5704

PRICES REDUCED

12.50
5.00
5.00
1851
7.50
1B63A
25.00
3.50
1 D21/SN4
1.90
1 N21
1N2313
1.90 2K25
1N26... 4.95 2K26
.
.79 2K3 3 A
1 N 34A .
1.50 2K33B.
1 N35
1 N44
.99 2K34
4.50 2K39
1 N47
1N54
.75 2K41
1N55
2.75 2K42
1 N63/K63 . 1.75
2K45

5718... 3.00
3.00

5719

7156. .. .. 6.00
14.00
.. 6.50 715C
HK24
323B
.50
3.50 717A
28D7
1.º5 327A
20.00
3.00 719A
5.95 328A
4-125A....19.00 35TG
write 720AY. . . 49.50
write 336A
4X150A ... 27.50 D42...
25.00
6.00 720CY
4-400A . . . . 39.50 H K 54 . 2.00 338A
25.00
3.00 720EY
4X500A . . . 75.00 0K60. . . 35.00 350A
1.00
5AP1
2.00 RK60!1641. 1.95 350B... 3.50 721A
12.50
15.00 721B
5BP2A
2.95 RK65/5D23 10.00 354A
1.00
5.00 722A
5BP4
2.00 FG67/5828 12.50 354C
7.95
write 723A
.75 3560
5CP1
2.95 RK72
9.00
4.50 723A;'B
5CP1 A.... 14.50 RK73
.75 393A

110.00
149.00
14.00

15.00 4154
45.00 4J57
59.50 4-65A

.

.49

3.50

5647

20.00
8693
1.00
20.00 872A
.60
7.00 874
.60
1.25 878
1.50 880.......º00.00
10.00

CK5678...

1B35
1642

1N69...

25.00
79.50
29.50
99.50
149.50

TUBES

GUARANTEED

1

1E127

.

TUBES

BRAND NEW

.100.00
139.50
115.00
100.00
149.50
75.00
110.00

4K48

316A

5.50
3.00

RX41

.50

.

. .

.

1.00
75.00
89.50

CK5721

175.00
5.50
5.50
1.25
1.30
1.40

5750
5780
CK5787

884

GL889

..189.50
2.25
1.75
1.00
3.10
199.50
4.95

5725

5727
GL889A.
8892A .150.00 5744
.

. .

8912

902A
902'1
922
923

927

.

.

.

1.30
5.00
4.50

5814
5840
5844.

.

I

SPECIAL!

SPECIAL!

WE PAY CASH FOR YOUR TUBES, OR TRADE!

Vacuum Capacitors
6
50
50
50
100
100

mmfd.
mmfd.
mmfd.
mmfd.
mmfd.
mmfd.

30 KV....10.00
10.00
20 KV
32 KV. . .12.50
40 KV. ...14.50

....
.

10 KV..
20 KV. .

2.75

.25

2X2A

1.10
6.00
.50
6.50
1.50

1.20 3AP1
2.00 3A4
5.00 3BP1 A
6.50 382º

Z2
VS -2
2AP1
.69 3624.
2C41/1642
25.00 3B26
2C36
9.00 3629
2C39
1

7.25

10.00
9.00

202

.50
10.00
3.00
3.00

2D21

.75

2C51

2D21W

1.95
15.00
15.00
15.00
15.00
55.00
99.50
37.50
59.50

2131
2.132

2133

2J34
4136
4142

2.50

.

3.50
6.95

6.50
3C24/24G . 1.00
3C33
9.95
11.00
3C45
3E29
9.00
3FP7
1.95
3GP1
1.95
3130
99.50
3K23
149.50
3K27
175.00
3K30
199.50
4C27/CV92 5.00
4C35
15.00
3C23

4E27...12.50

150.00

4122
4126
4129
4130

1.25

4131

4148

4J49

41651....

.

9.00 3C22...65.00

.

2C40
2C42
2C43
2C44
2C46

2J51.

22.50

.

5CP2A

394A

3.50 75T
5.00
5.00
75TL
1.75 FG95/5560 14.00
9.50 FG104
29.50
5.00 FG105
15.00
3.95 HF120
9.95
3.95 VT -127A.
2.75
12.50 V1158
12.00
7.50 01(159...149.60
write
7.50 WL400
7.50 207
40.00
29.50 211/VT4C
.50
85.00 412E
14.50

41

5C30/C56

417A
418A
434A
438A
446A

.

.

5D21

5FP14
SHP1

5HP4
5JP1

5JP4

5JP4
5JP5
5123
5126

5129

5J30
5133

..10.00 WL218
19.95 FG -235A
.

. .
.

5MP1

5R4WGY.

.

.

C6J

C6L/5548

6AL5W
6AN5
6BM6
6C21

..49.50 6F4
..79.50 6J4...
79.50 7Cºº
99.50 7C43
79.50 7C25

WL456. .
464A
CK512AX
.

527

WL530
ML531
1 6.00
35.00 WL531

5R4GY 1.00 01(249...400.00

.

.

1.60
6.50
4.00
1.60
2.50
45.00
12.50
2.75

01(253
2498
249C
250R
250TH
250TL

251A
252A
3.95 254A

50.00
69.50
120.00

2746

282A
282B

.

.

.149.00
3.00
3.00
5.00
17.50
10.00
33.00

10.00
6.50
1.00
3.00
3.00

us

-

. .

7248
7266
726C

730A
750TL
802

803....
804
805
807
809

812.......
813

814....

.

.

.

.

.99.50
12.50
12.50
2.75
39.50
25.00

700/B/C/D.10.00
701A701A..

1.95

702A
703A
705A
706AY

1.95
1.50
1.00
40.00
20.00

706BY

.

.

.

.

CO.

10.00 958A
2.95
1.30
2.75
2.50
9.95

.25
.25

5901

.º5

5905......

.25

5907
5908
5932
6005

959
SN980

1.10
4.50

CK1006

1.25

61 5

.75

164)

2.95
1.10
1.00

1

2.50 1623

852..
860
861

865

866A

6080
6110
6121

6147
8002R
.50 8005
8012
1.25
1.00 8013
.25

.70
.

851

95

5851

5852
5893
5896
5899

48.00
2.50 ZB3200.
.. 5.50
1.00 5516
150.00
1.65 5586
75.00 5591/403B. 2.50
99.50
20.00 5611
.. 7.50
7.50 5633
.. 7.50
3.50 5634
5.00
8.00 5636
4.00
.50 5637
6.95
1.00 5643

836
837
838
846

Dopt. EK
7552 Melrose Ave,
Los Angeles 46,

for items not listed.

1.50 957....

2051

8298
830B

. .

956

832A .. 6.00

8º9

.

935
SN949C.
SN953D
955

1624
1625
1633
1635
2050

KU610. 5.00

3.00
5.00
4.50
4.50

931A

1.50
8.00
6.00
9.50
.95

815
828

.

Valued

Tested Before
Shipped & Fully
Guaranteed. Only

1.00
8.00
30.00
30.00
12.50
32.50
2.75

726A

.75
write

WL616
KU627
KU628
6K4
WL-651
W L652

face.

Long persistency

ELECTRONICS

JNA1.E.h
ELECTRONICS

.

559
GL605

All Prices F.O.B. Los Angeles, subject to
Minimum order
change without notice.
$5.00. Check with

15.00
4.00
50.00
.70
2.25
59.50
2.50
1.30
15.00
16.95
4.00
4.50

446B

7.50 OK221 /
9.95
6002 . . .1 25.00
3.95 01(435 . .149.54

5LP1

2.00
write
5.00

2A

5C22.. 29.50

GUN TUBE

at $200.00. This tube has been
rejected for military use.

QUANTITIES LARGE OR SMALL -WE BUY THEM ALL!

.14.00

9.00 2K54
2.00 2X2

1P28
1P29
1P36
1P39

2C39A

_12.00
.

5" DUAL

YOUR SURPLUS WANTED
We Pay Highest Prices!

.

8014A
8020

8025A
9001

9002
9003
9004
9005

.

3.00
7.50
7.50
6.50
6.50
6.50
8.95
7.95
7.95
4.95
2.75
3.50
6.50
8.95
3.50
17.50
4.95
1.00
4.95
50.00
1.25

2.95
.90
.98

1.00
1.25
1.10

Thousands of other types in stock. Send
your requir_ments. RECEIVING TUBES!
line in stock.
We carry a complete
Standard brands only.
us

California
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SEARCHLIGHT SECTION
METERS:

BLOWERS:

In portable leather case.
with Test Leads, 21", 0-15 AC and
(Pictured)

0-3 AC Scale

115 Volt 60 cycle: Blower 100
CFM. Heating element can be
turned on & off separately
from blower. Gov't. Surplus,
#2570

$5.95

DC AMMETER HOYT:
In portable metal case, with Test Leads, 4%", Fan,
Mirrored Scale -0-15 ADC
$4.95
0-3 RF AMMETER 15.128-2%" Rd. Flush Mtg.
Calibrated F/Non Mag. Panel. P/O BC -233 TransNEW: $2.95
mit t,r
0.500 MICROAMMETER-TRIPLET, 21/4" Sq..$4.95
$3.95
0-5 MA DC WESTINGHOUSE, 21" Sq
$4.95
D -B METER -10 to Plus 6, G.E., 31/4" Rd
TS -291/U VOLTOHMMETER-Meter 3" square 1000
ohms Der volt. D'Arsonval Movement -0/300/600
VDC Scale and 0-1 Meg. Case size; 31/3"x596"x
234". W/Test Leads P/O 1-56 Test Set NEW: $7.95

INVERTERS & GENERATORS:
NJ3A-27 VDC input;
Phase 485 VA

5D21
1

115

Volt 400 cycle output.
$39 50

PE-I09D-Input 13.5 VDC 29 A; output 115 Volt 400
cycle. 1 Phase 1.53 Amps
$59.50
PU-7/AP-Input 28 VDC 160 A; output 115 Volt
21.6 A, 400 cycle, 2500 VA

$89.50

PE -218-Input 28 VDC 100 A; output 115 V 400 cycle
1 Phase 1500 VA....USED: $24.95..NEW: $49.95
PE -115 or PE -206 -Input 28 VDC 36 A; output 80
Volt 800 cycle 7.2 Amps
Like New: $ 9.95
TYPE 800 -I -D -Input 28 Volt 62 A; output 115 Volt
Amp, 1 Phase 800 cycle Used: $19.95 New: $75.00

TRANSFORMERS-115 V. 60 Cycle Pd.:
$ 4.95
600 VCT/100 MA -6.3 V/5 A; 5 V/3 A
650 VCT/50 MA -8.3 V/2.5 A; 6.3 V/.6 (Rect

WRITE FOR OUR
LATEST CATALOG

BLOWER AND
HEATING ELEMENT

WESTON AC AMMETER:

-

Price

General Radio 783A Output Power Meter
Exc.
General Radio 720 Heterodyne Frequency
Meter 10-3000 MC
Exc.
General Radio 620A Heterodyne Frequency Meter Panel Mounting 33 KC33 MC
Exo.
170A Boonton Q-Meter 30 MC -200 MC.
Exc.
TS -323/ÚR Frequency Meter 20-480 MC.
Exc.
TS-173/ÚR Frequency Meter with 110
VAC. Supply, 90-450 MC
Exc.
RTI8/ARC1 Transmitter/Receiver with
Tubes and Dynamotor 100-156 MC.
10 Channel
Ero.
BC-348 Receivers 200-500 KC, 1 5-18
MC. 28V.DC. Input
Exc.
TCS Transmitter -Receiver, 12V.DC , 1.512 MC., Complete
Exc.
T67/ARC3 Transceiver with J68 Mod/
Dyn
Exc.
APAIG Pan Oscilloscope Receiver 115
VAC. I.F. 405-505 KC, 4.75-5.75 MC,
29-31 MC
Exc.
T47A/ART13 Transmitter 11 Channels
0.2-1/5, 2-18.1 MC
New
AN/APN4B with 1D6B Indicator, R9B
Receiver-Power Supply, Crystal, Tubes,
Mounts, and Plugs
New
TS62/AP Echo Box
Exc.
1E -19A Test Set 100-156 MC
Exc.
General Radio 723A 1000 Cycle Vacuum
Tube Fork with Power Supply
New
PE-206 Inverter
New
TS33/AP Test Set Frequency Range
8700-9500 MC
Exc.
PUR-Price Upon Request.

.... $10.95

SINGLE TYPE-100 CFM; 21/4" intake; 2" outlet.
Complete size: 5" x 6" 115 V. 60 c. #1C939..9 8.95
DUAL TYPE-100 CFM; 4" intake; 2" Dis. Each
Side. Complete size: 8" x 6" 115 V. #1C880.$13.95
COMPACT TYPE -108 CFM; Motor built inside
squirrel cage; 41" intake: 396" x 3" Dis. Complete
size: 4'/" W x 81" H x 81/4" D -#2C067....$14.50
FLANGE TYPE -140 CFM; 31/4" intake; 21/4" Dis.
Complete size: 71" W x 71/4" H x 69'4" D115 V. 60 c. #1C807
$13.95
FLANGE TWIN -275 CFM: 41/4" intake; 31/4" x 3"
Dis. Complete size: 111" W x 8%" H x
8 1/16" D-115 V. 60 c. #2C069
$21.95
SINGLE -100 CFM-6 VDC-#6100
5 7.50
FLANGE 150 CFM-6 VDC-#6150
$ 9.95
SINGLE -10 CFM-Min. 12 VDC-#1210
9 7.95
SINGLE -10 CFM-Min.-24 VDC-#2410 9 5.95
DUAL -20 CFM-

Min. -24 VDC-x2420

$ 7.95

MOTORS:

$175.00

250.00
375.00

250.00

PUB.
350.00

PUR
99.50

PUR
PUR*
150.00

FUR*

-

VDC REVERSIBLE MOTOR -3.7 RPM, 40 lb.
Torque. Motor size: 5-1/4" x 4-1/32" x 3-5/18".
Shaft size: 21/32" z 5/16". Also operates 24 VAC.
Philco No. 441-1008
$5.95
27.5 VDC-6000 RPM. 1.5 oz. in Shaft size: 11" x
$4.95
94". Motor size: 234" x 11/2". No. 5069-267
26 VOLT 60 CYCLE -60 RPM Synchronous Cramer
Motor #1147. Shaft size: 1" x 1/4"
$1.95
110 VDC 1/70 HP.. 1550 RPM. Motor size: 4" x 234".
$4.95
Shaft size: 1" x 3/16". Redmond #157
6 VDC 1/20 HP., 4000 RPM. Motor size: 5" x 3".
Shaft size: 9á" x 1/2". Redmond #E-58
$4.95
12 VDC 1/30 HP., 4500 RPM. Motor size: 3" x 21".
$4.95
Shaft size: 1" x 3/16", Delco #5047520
27 VDC 1/10 HP., 3500 RPM. Shaft size: 1/4" x W'.
Motor size: 4"x3-34". Air Assoc. No EE -763 96.95
80 VDC 1/50 HP., 3000 RPM. Shaft size: 1" x 14".
Motor size: 5" x 3". G.E. #5-PN38HA10
$8.95
28.5 VDC 1/35 HP., 2200 RPM. Shaft size: 11" x
'4". Motor size: 41" x 31". Electrolux #16876

RECORDER, SIGNAL GENERATOR -AMPLIFIER,
AND VOLTAGE REGULATOR UNIT of BC -968
TRAINER
Used for assimulated Radar identification when used with BC-412 Scope. Signal Generator
generates various AC wave forms. Recorder was used
to record difference in scope and generator wave forms
as guided by operator. 110 Volt 60 cycle operation-

GEARED HEAD MOTOR -110 Volt 60 cycle, 24
RPM. 1/100 HP. Right Angle Drive -Size: 734" x
4" x 4". Shaft size: 3/16" x 1"
New: $9.95
115 VAC 60 Cycle INDUCTION MOTOR -1.9 RPM.
75 Torque oz. in; 9 Watts-with variable Multi
Disc. Coder Wheel & Micro Switch, mounted on
bracket assay. Holtzer Cabot Motor Type RWC 2505

417 N. Foothill Blvd.
SY camore 2-4131
Pasadena 8, Calif.
RY an 1-6751
CABLE: Phototon, Pasadena

$59.50

GEARED HEAD MOTOR -Heavy duty. 24 VDC 8
Amp. 21 lb. Torque, 100/200 RPM. Shaft size:
$8.95
5/16" x 1", Right Angle Drive

HEAVY DUTY TRANSFORMERS

45005VC/75 MA -2.5 V @ 2 A
350 VCT/40 MA -6.3 V/2.4A: 6.3 V/.6 (Rect
6x5)
2500 V/.015 A: 2.5 V/1 A; 6.3 V/.6 A
1890 V/I2.6 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
9 Volt 35 A. Tapped H 4:5 V
Amp each
12 Volt-Two Separate Windings
28 Volt 8 A. Tapped H 4 V

-4

5V/2A;5V/2 A;5 V/2 A;&5V/6A
CHOKE 12.5 Hy/100 MA
CHOKE 12 Hy/250 MA.. 180 Ohm
CHOKE 15 Hy/165 MA., 128 Ohm
CHOKE 5 Hy/150 MA., 85 Ohm

1.95

7.95
1.75

5.95
5.95
5.95
7.95
7.95
5.95

5.95

195

9 1.95
4.95
1.95

1.50

RECORDER, SIGNAL GENERATOR
AMPLIFIER, & Voltage REGULATOR

-

weigh

mplete Unitng
NEW
lbs.h Canual.
SIGNAL GENERATOR -AMPLIFIER Only....519.95
RECORDER Only..919.95-Cons. V. Regulator $12.95

24

#1221.-1

8
KVA.
Input 120
volts 60 cycle. Output: 12.0. 14.5,

41_ _BiJ at

399.50
I-122 SIGNAL GENERATOR RF signal 16
to 25 MC and 90 to 126 MC; modulated at
400 ape. or 626 cps. Power Supply 100 to
136 VAC, 26 to 60 cps. like new. .1639.50
Spare parts kit for above
$5.95 (new)

1%/APN 9 Loran long range navigation system as used to ships and ale.
craft. Brand new -original cartons
Ea. $295.00
AN/APN4 - "B" -Brand new-("omnlete
$129.50 per set
I.D. 0A/APN-4 Loran Indicator, BHA ND
NEW, complete with 5CPI tube and 100
$29.50
KC crystal at
R-9A/APNI-4-160 meter Loran Receiver.
less tubes. Brand New. Complete with con$14.50
version diagrams
Both 1.11. eA and R -SA -$41.50

U%

Write for prices and bulletin
Dep..dt os srdera. RMptaeeir I.O.B.

Chem

RW Electronics
2430

S.

Dept. EL
Michigan Ave.
Chicago 16, III.
Phone: CAlumet 5-1281

17.0,

17.2,

17.8.

18.0

volts

Pri. leads 28" long.
leads 17
Size
lbs. ng.Price 7Brand
NEW
919.95
Cat. #1239.-1.1 KVA. Input
117 volts 80 cycle. Output: 13.0
and 14.0 volts at 80 amps. PrL
leads 22" long. Sec. leads 6".
100 amps,

WtSec.

"LIMA, OHIO

T

1

new

150.00

PH OTO C O N SALES

$9.95

size

Build TV -FM -AM Sweep Generator
You can build "Versatile Sweep Frequency Generator" with APN-1 magnetic

.

75.00
14.95

WANTED!

16.0,

units
$5.95
AN/A PRSA Airborne superhet radar search
rec. Freq. range 1000 to 3000MC. Rec. has
a 10MC IF band width operating from
80/115VAC, single phase 60 to 2600 cps.
and one amp, at 26VDC , . . complete
$250.00
with tubes .. like new
AN/APTO TRANSMITTER
, operates
over a freq. of 300 to 1400 MC; output 80
watts. The carrier freq. Is noise -modulated with effective random noise freq, up
to 2MC. Complete with tubes
like

200.00

All Types of Radio and Electronic Surplus

$6.95

FAIR RADIO SALES

129.95
200.00

51/4x8x51/4". Wt, 1554 lbs.
Note: Two of these can be connected to obtain 26 and 28 volts
or three to obtain 39 and 42
volts at 80 amps. respectively.
Price Brand NEW
$8.95

GUARANTEED
COMPONENTS
All Fresh Termination Stock!
Sold on a Money Back Guarantee!
OIL FILLED
2MFD A 600V
4MFD a 600V
4MFD a 600V
SMFD (A OtOV
SMFn a 655V
1OMFD (A 600V
SMFD A 1000V
IMFD 15 3000V
2MFD (e 4000V
25MFD (A 6000V
2X.15MFD A 6000V

IMFD A 7500V
90V
1 M DF14 25 00ÓV

Term
5 .59
Term
51.15
Term
51.15
Term
51.25
Porc. Term
51.32
Porc. Term
$2.10
Bake Term 12.50
Porc. Term
51.10
Porc. Term
S7 25
Port. Term 11.29
Pnrc. Term
$2.19
Porc. Term
52.09
Porc. Term 913.10
........Porc. Term 1536.50
Porc.
Porc
Bake
Porc.

2.14e7

BATHTUBS
400V
.5M
1MFD A 400V
3X.1MFD A 400V

.1MFD 10 600V
.5MFD a 655V
2X.1MFD A 600V
IMFD (0600V
2MFD A 600V.

5.25

3side

35Ide

.27

2sile
2 silo

.29
.37
.32

3side

.48

2811e

Zola..

.65

CHANNEL
MFD @ 400 V CP65

21

UPRIGHT MICA

.015MFD A 2000V
.005131FD 45 2000V.
.008MFD A 3000V
002MFD''5 X0001

11.35
11.20
11.35
11.59

Other Components Not Listed
Write for Our Catalogue

LOUIS SEGAL CO.
111 Bleecker St., New York 12, N. Y.

Phone ALgonquin 4-2522
Rated

EMERSON ELECTRIC -Fart

No. ET -35300 (shown with
and without housing). Used
to transfer voltages between
stationary and moving parts
_,
as in revolving antennas and
turrets. Full 360°
Rating 12 conductors-ten 10
amp and two 100 amp at 28 VDC. Adaptable to
higher voltages. Also has swivel plumbing designed
to transfer oxygen. Size 9x6x10". Wt. 10 lbs, Price
complete with housing NEW
$8.50

rotation.,

BATTERY CHARGERS

Made by Associated -Hartman Corp. Feature heavyduty construction and parts, over-size transformers.
and full -wave Sarkes-Tarzian selenium rectifiers.
Heavy Mueller connector clips on output cables.
Also used as power supplies where 6 or 12 VDC is
needed. Input 110-120 VAC 60 Cy. Fresh late '54
stock complete with cables.
MODEL (S-20)-20 amp. 6 volt. Has
ammeter and automatic reset circuit
breaker. Size 654x65x854". Wt. 1534
lbs. Brand NEW
$26.95
MODEL (S -20 -6/12V) -Dual 6 and 12
volt. Charges 20 amps. at 6 volts and
10 amps, at 12 volts. Ammeter and autoutatic reset circuit breakers. 6V -12V
switch, Size 61/4x654x834". Wt. 17 lbs.
Price Brand NEW..
$34.95
INFRA -RED FILTERS-Glass 51/4" 1)la.x%" Thick
Made For Army Sn_ooperscope $1.50 ea. -10/410.00
ALL MERCHANDISE FULLY GUARANTEED

O.

Special This Month
1

SLIP RING ASSEMBLY

Firms Open Ace.: Send Purchase

Order

PROMPT DELIVERY ON ALL ORDERS
Terms: Prices FOB St. Louis. Cash or 25%
with orders. Balance COD. Rated Concerns
(D&B) Net 10 days cash.

McNEAL ELECTRIC &
EQUIPMENT CO.
4736 Olive St.
January,
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ELECTRONICS

SEARCHLIGHT SECTION

FAY- BILL DISTRIBUTING CO.
PARTIAL LISTING ONLY

LARGEST SURPLUS TUBE DEALER IN THE COUNTRY
TRANSMITTING & RECEIVING
STANDARD BRANDS
Price
Type
AB -150 . $2.95
.94
CEP -220. ..
CEP-120/ZB .94
CK-507AX . .99
.99
CK-521 AX.
.

.

.

CRI' -72

Price

Type

2(43...14.77

.85
9.99
3.59
.94
2.49
.. 3.29
1.89
1.19

2C44
2C46
2C51

2D21

.79 2E22
3.99 2E24
.39 2E36
,39 2G-22
.39 2J-21.
5.99 2J-22.
3.99

DG-1290
EF-50

E-1148
EC1

F123A

1.50
1.50
2.50
3.00

º7A
F728A 29.50 2J-26.
Ft

.

6.99

HF -100
HF -200

HF -1 50 .
HF -300 .

.

.

.

.

HK -24.
HK -54

2J-27..

.15.99 21-32
.19.99 2J-33
3.99 2J-34
4.59 2J-38
2J-40

HY-114B .19
HY-615 .19
KU -610
12.99
OK -61.63.50
OK -62 69.00
RK -34
.29
1.89
1.89
2.49

RK -38
RK -59
RK -60

2J-42
2J-49
2J-61

º1.62

UV -217C
3.50
1.99
UH -50.
10S/V7-25A .29

VR -78
.89
VR-90
.82
.89
VR -105 . . .
VR -150
,80
VT-52
.19
.19
30S/VT-67
VT -127A . 2.29
15.99
VT -158

VU -111

.84
.. 1.19

1B22

75.00

.69.50
59.50

2K52

2K54 .24.50
2K55
19.50
2X2'879
2V3
3A5

3BP1

3822
3823

3624...

.94

3C21

1B27
1B29

10.45
2.59

3C24

Nº1
1N23

.69
2.10
1.39
1 5.70
2.99
6.99
1.49
7.99
.99

3D23
3E29

69.69
7.45

3(30
11332/532A 1.19 3(45
1Nº7

1P28
1P30
2AP1
2622
2BP11

2C22

3EP1

.

3FP7
3GP1

3HP7
3121

4A-11..

.99
1.49
7.95
4.99
10.49
2.99
1.99
2.99
1.77
59.50

4AP-10

2C33/RX233 1.69
2C40

4B36

.11

2C30

4.95

2C39A .11.99 4-1º5A....º5.00
7.29

79.60

4J26 ..79.50

4J28...79.50
99.50
4.99
2.99

4J31

5AP1
5BP1

5BP4... 2.99

4.49
10.50
10.50
15.50
8.49

5CP1
5CP1 A

5CP7
5CP11 A

5C21/C6J

3.69

Price

Type
250TH
250TL

1.99
3.99
3.99
14.50
16.50
16.50

5HP4

15.95
11.95

5LP1
5NP1

5R4GYW

2.05

1
1

24R

º5TG

53A

89Y.

100TH
100TL
203

204A
205B

207

329A
336A
347A

4.69
4.99
3.99
4.99

350B
371B

.89
.99
4.99
5.99

388A
393A
394A

....42.50

211

217C

221A
231D
242C
249B
250R

GL471

5º7...

A

.89
3.49
2.49
6.99
2.99
2.39
6.99
4.39
4.99

1.49
3.99
9.99
6.99
2.35
16.50
14.99
3.69
2.10
.99

837
838

5.35

865

1.99
3.22
1.09
.99
18.95
18.95
3.99

706B
706C

707A

707B... 7.49
708A
709A
713A
714AY .
715A
7158
715C

. .

832A

2.45
2.75
.99
27.99
3.95
5.95
15.75
.89

717A
71 BAY/BY/
CY'EY. .21.99

7º0AY/CY/14.95
29.75

3.49
1.99
1.39
79.50
9.75
9.50
1.99
.

7.49

.

37.49
3.20
1.22
2.90

11.99
49.69
24.99
3.99
16.99

851

860

861..

864....

.19
1.89
.99

866A

8696. .24.95
872A
874
876
818
814
835
891 R

892

931

..

.

.

.

.

..

.69
.89
.89

183
1 G6GT
1

LC5

1LD5

1L4
174
1

6.99
2.10
1.95
5.99

A5

1H5
1N5
1R5

.89
.69

154

.84

1S5

1U4

.69
.69

1U5

.65

2A3
2A4
3B7

3D6

3V4
33044

6BG6G
6BE6..

6BJ6.

6BK7A
6ßL7
63N6

.91

6AL5
6AJ5
6AK5
6AK6

.

61307A
6BX7
6CD6
6CB6
6C4
6C5

6C6
6C8G

604
6E5
6F5

6F6
6F6G
6J4.
6J6
617
6Jß

6K4
6K6
6K7
6K8
6K5

6L6M
6L6G

6L7
6N7
6R7GT
6S4.
6SC7

6SK7
6SL7
6SR7
6557

.59
.50

.89
1.19
.99
1.09
.99
1.29
.84
1.19
.89
.59
1.69
.74
.79
1.35
.59
2.70
.76
3.69
.79

...

6BH6....

.99
.99
.39
.39
.73
.83

5U4
5Y3
5T4

..

6B5
6B8

6SF5
6Sg7

.69

.26 6AS5
.26 6A57G
.26 6AX4

.99
.89
.99
.69
1.99
.79
.69
.69

6BA7

.89
.69

$

.24 6AR6

956
957
958

.81

.79
.69

.16 6AN4
6A06

954....
955....

3.99
1.39
.99
1.19
2.20

.69
.89
.69
.94
.94
.84
.69

.19 6AH6

4

6SH7

6W4
6W6
6V6GT
6X4
6X5
674.
618

7A5

7A6
7A7
7A8
7B5

7C4
7C5
7F7

7H7
7N7
7G7

707
7Y4

7Z4

12A6

2AT6
12AU7
1

1.21

1.10
1.24
1.19
1.19
1.24
1.72
.69
.49
.49
.49
.99
2.75
.79
.49
.99
.69
3.99
.72

.94
.96
2.69
.69
.79
1.19
.79
1.49
.99

Type
1

Price

2.477

.99
.94

12AV7
2AX4
12AX7

.83
.79

1

12AY7
12BA6
128A7

1.31

.64
.64
.69
.89
.59
.59
.82
.85
.65
.69
.69
.69

1ºC8
1

2SC7

12507
12SR7
12SF7

12537

1ºH6

1ºSH7
1ºS17
12Kß
1ºSK7
1

ºSN7...,.

12Z3

14A7
14B6
14B8

14N7
14R7
14W7
1918

25L6
25Z6
2807

.61

1.21

º606

1.75
.69
.69

35L6
35Z3
35Z5
35Y4

.51

.99 50A5

1.10
.69
.59
.74
.74
.69
.79
.64
.79

.79
.89
.49
.79
.69
.79
.99
.99
.99
.99
.64

12SL7

5085

SOCS

50L6
77

78
80

83V

5516
5559
5560
.59
.79 5633
.69 5634
.84 5638
5651
.66 5654
.49
.49 5670
1.44 5687
.99 5718
.95 5763
.85 5796
.79 5814
.79 5964
.69 7193
.39 8002R
.79 8005
.89 8012
.69 8013A
.89 8020
.89 80º5
.99 8602
.69 9001
.69 9002
.59 9003
.49 9004...
,79

.69
.69
.69
.69
.69
.49
.59
.49
.99
6.99
18.99
24.40
10.95
4.99
.. 8.70
2.15
2.20
3.49
4.25
5.69
1.59
7.99
2.69
.. 1.15
.09
24.95
4.99
1.94
4.69
2.59
2.95
.69
.99
.69
1.29

.19

..

of same type. Minimum order $10.00. Thousands of other types in stock
Send us your requirements F.O.B. New York 25% deposit with order or if paid
in advance save C.O.D. charges. Rated firms net 10 days. Prices subject to
change without notice. For fast service ask for Sy.

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.

cycle ringing.

-channel pilot regulated telephone repeat-

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.
NEW TS-13/AP X -BAND SIGNAL GENERATORS with manual
$575.00; TS -175/U Frequeicy Meter 85-1,000 Mc. $485.00;

ers.

12 -channel
terminals.
or 2 channels carrier telephone terminals.
FMC
automatic regulation. duplex signaling each channel. Carrier frequencies shove 35 KC. Ideal for
adding channels above type "C".
Complete engineering and Installation services
offered.

V. F. telegraph In from 2- to

1

H

RAILWAY COMMUNICATIONS, INC.

.

AN/APR-4 LABORATORY RECEIVERS

EE101-A 2 -channel 1000/20 cycle carrier ringers.
CFD-B 4 -channel carrier pilot regulated telephone
terminals complete with four channels 1000/20

ELECTRONICS- January,

..

1.99 5V4
.86 5Z4
,96 5W4
1.29 6AC7
1.19 6AB7
1.49 6AF4
199.50 6AG5
199.50 6AG7

9-3
902A
918
927

.11
.11

1

849

terminals.

Raytown. Missouri
Telephone: FLemine 2121

1630
1632
1639

Price

6B4G

.19 6606

.19 X2A
.19 1V2

845...

CARRIER EQUIPMENT

4

1626...
1629...

2051

841...
843....

Western Electric) CF -1A 4 -channel carrier telephone

C -42-A

1625

Type

All boxed and fully guaranteed. Special quantity discount -10% on 100 or more
El
CO. DEPT.ING

418 Broome St., N. Y. 13, N. Y.
Telephone CAnal 6-8404

CFD-B

.99

1.55
1.64

61

º050
2050W

814
815
816
827R
828
8299
830B

6.49 833A
8.66 836

700A/B/E/D9.99

EY/DY

FAY-BILL

.

.

701A
1.99 702A
4.44 703A
1.99 704A
.10 705A
6.99
8.99
3.99
9.49
.89

6

1622
1624

1

1A3

WL530
.21 WL531
1.66 WL532
1.09 GL559
.19
.19

1.99
.44
1500T
84.50
.49
CK1005...
CK1006... 3.19
.99
1608
1 61 3
1.70
.. 1.99
1 61 4

1960

LARGEST BUYERS

.89.50 WL460A
WL464A

5R
8C

Price

991

1806P1
1851

IN THE COUNTRY

434A..

.

Type
959

1641... 2.49
1642... .29

QUOTATION

1.49 417A
.19
16.99 446A
.69.00 4468
6.99
6.99
5.50

Price

WE BUY YOUR
SURPLUS TUBES.
SEND US YOUR
LIST FOR
HIGHEST

5D21... 9.99
5FP7

Type

19.50 721A
1.95
21.50 721B
9.95
7.99 722
253A
1.99
4.49 723A 8
º58B
12.99
259A
6.99 7º4A,/B
1.99
4.19 725A
264C
7.50
271A
12.99 726C...39.50
2748
.. 3.35 800
.98
282A/B.... 8.49 801A
.29
7.49 802
286A
3.59
6.51
287A
803
1.85
7.75 805
304TH
2.99
8.75 807
304TL
1.29
307A/RK75 1.99 808
2.45
3.69 809
310A
3.49
.99 812
316A
2.95
327A
3.69 813
9.95

5C22 ..31.75

.19 215A
217A

2.99
4822
.. 7.22
4B25; EL6C. 8.95
4B28 CE225 2.99

2C26...

19.95
19.89
17.50
79.60

4D32
4E27
4J22
4J23

10Y....

3628

1624
6.99 3C22.
1B26....... 1.46 3C23

1

4022

5R4GY
.26 6-4
.86 6Cº1
.69 7C22.
2.99
1.93 7C25.
3.99 7BP1
7BP7
3.99 9LP7
3.39
11.69
12X3
3.69 15E

.19 3825
.84 3827....

0A2

4(35 ..18.99

2K-22..16.99 5HP1
2K-23..17.95 5JP1
2K25...19.95 5JP5
5RP2
2K28...28.99 5J29... 9.00
2K 16.65
5J30
33A .59.50 5)33... 5.90

RK -65 .16.99 2K41
RX-21A 8.99 2K45

OBº

17.50
15.99
17.50
17.50
16.50
29.50
69.95
49.50
19.99
9.99

2J-31

-

Price
8.95
33.50

Type
4C27
4C28

-P, Boonton,

G

-R, Measurements, many others in stock.

ENGINEERING ASSOCIATES

434 PATTERSON ROAD

1955

DAYTON 9, OHIO

395

www.americanradiohistory.com

SEARCHLIGHT SECTION

EMELTONE ELECTRONICS CO.

New Sylvania

5C22....34.50
Jobber Boxed

71 W. Broadway - N. Y. 7, N. Y.

Crystal Diodes
1N21

.65
1.40
14.20
.99
5

1N21ß
IN21(:
1N12
1N23
1N23A
1N23B

1.10

1.75

1.85

1N25

5.25

1N26

8.50
1.50

561'1

5CP1........
5CP7A

5FP7
EMPI
7BP7
0A2
0A3
OB2
0C3
OD3/VR150.

2.75
5.50
12.50
1.75
8.95
3.95

2326
2J27
2331
2J32
2333
3J34

1.00
1.10
.80
.80
.80

2337
2338
2339

.752.

1N27

5.00
.55

1N28
1N34

1N34Á
1 N35
1N38
1N38Á
1N40
1 N41
1N42

2.10
1.25
.95
12.25
12.25
21.00

1N43
1 N44

1.80
1.20

1N46
1N51
1N52
1N54
1N55
1N56
1N57
1N5ß
1N58A

IB24

1826

1B36
1642

1.00

1Z2

2.75

1B63A

d1B

11'21

1P2ß

.20 2C26A
1.35 2C39A
1.70 2(A0
2C43

2ÁP1
3AP1
3BP1

8.00
8.00
3.00
2.00
5.95
1.99

3CP1-S1....
3DP1-S2....
3GP1

2C46

2C51

2D21

2E24

2J2IA

2J22
Prices Subject To Change

26.0035.00

All

.

.

13.00
65.00

0K250

14.00

5D21

304TJ

5J26
125.00
1.50
5R4GY
6AJ5
1.50
6AK5W
1.70
.55
12.00 6AK5
2.00
38.00 6AR6
1.95
45.00 6AS6
6AS7G
3.50
63.00
6.50
45.00 C6J
15.00
NEW SYLVANIA

2336

2340

2348

'349

10.00
19.95

5C22-345°

34.00

250R

34.50 250T0
252A

.

35.00
70.00
15.00
24.00

1.15
3.95

1823

1.00
.55
1.45
.95

4E27
20.00 4J42
30.00 5C22
12.00

2355
2X22
6.75 2X23
3.50 2K25
13.00 ,K28
6.50 2K33A
2X41
7.95 2X54
9.00 2X55
30.00 2X2A
3.00 3B22

jß22Á
1B27
1B35

Phone REctor 2-1696

SPECIAL PURPOSE TUBES

Standard Brands Only

SPECIAL

726A.

304"í'L
307A
316A
328A

329A
350A
35013

371A
371B
388A
393A

394A........
4I7A

110.00
8.00
15.00
18.00
7.50
7.50
1.50
1.50
8.00
8.00
6.00
6.50
.85
.85
3.00
8.50

.

.

.9.50
each

Receiving Tubes

Klystrons, Magnetrons

805
807

3.50
1.65
2.25
3.50
11.50
2.99
3.50
11.00
3.25
3.95
1.25
.99
12.00
11.00
2.75
6.00
8.50
13.00
2.95
1.45
3.95
10.00
45.00
19.00
2.95
35.00
2.25
1.00
1.75
6.00

808
809
810
811

812
813
814.
815
816
826
828
829B
830B
832
4.00 832A
12.00 834
9.00 836
1.25 837
18.00 838
3.00 845
1.00 851
14.00 852
35.00 860
7.50 869B
25.00 872A
.99 884
28.00 885
3.25 931A
14.00 954

1.75
.29
.25
2.25
1.25
1.25
1.25
.90
.90
5.00
2.50
1.75
3.50
3.99
1.90
1.65
3.00
9.00
8.00
7.00
13.50
.85
5.50
2.00

1624
1625
1626
1641
1655
1665

2050
2051
5517
5636
5651
5654
5670
5687
5703
5879
5881
5898

434A
5901
110.00
JOBBER BOXED
446A
5904
527
35.00
5992
35.00 6C21
18.00 703A
6095
1.00
OY
6098
.80 705A
3.50 12A6
.49 7076
6099
5.00
1.25 714AY
35.00 2824
6101
2AY7
2.00
5.50
1.50 715B
10.00 3625
5E
8013A
4.00
6.60
5R
.95 715C
8020
2.25 3B26
2.00
.60 3828
4.50 RK60
2.25 717Á
8025
3.95
32.00 719A
13.00 3C24
1.35 RK65
9001
1.20
12.00
00th
6.75 721A
9002
8.50 3C45
.65
19.95 723Á/B
16.00 3E29
12.00 FG -172
.45 9003
1.30
5.00 QK182
110.00 724A
1.50 955
.65 9004
30.00 4B24
.80
8.00 211
.99 724B
1.25 956
.55 9005
1.90
4.50 4B25
1.05 41325
30.00 725A
.40
10.00 218
7.50 957
.40 9006
6.00 QK249
110.00 726A
9.50 958A
.75
ATT. EXPORT 2.50 4B28
10.00 4C27
38.00 249B
8.75 726B
1.10
28.00 1616
ERS & FOREIGN
10.00 4C35
19.00 249C
6.00 803
3.25 1619
.40
AGENCIES
Items Subject To Prior Sale
Cash Paid For Your Surplus Tubes-Send List And Prices
Write, Wire Or Phone
43.00

SCR -503

Complete Radio Direction Finder. Freq. range:
100-300 Kc. Receiver detects AM and CW sig-

nals. NEW with all cables and power supply. Op12 V htry. Write for data. P.U.R.

erates from

HANDSET & MIKE SPECIALS

ELECTRONIC TUBES

M 1.2040
RCA sound powered.
With mounting rack. New
Ea. $14.95
TS -9 Handset with switch and

SELL BETTER!

AIRCRAFT
1j1iue, ast

Model W3M gasoline driven generator.
Rated at 3 Kw. 60 cps., single phase. 115 V. at
100% power factor. Engine rated at 7 hp. p
1800 RPM. Ideal power plant for fixed communi-

copr.

vanmeinlnQ.
x(v.l
!:b....e... Supurpeee.Nee-emg.ete.
a5pecii
Spttilitlw-: M,1 a, n E In. Cmmercwl

.33n

n

I

P U R

roSo.000v

ALL

MI

w«wr:ehe 741

"`en

"CERTIFY" YOUR TUBES
WITH THIS
RESEARCH ASSOCIATES

NEW CATALOGUE NO. 114

REPORT

INVENTORY OF AIRCRAFT.
INDUSTRIAL AND MILITARY ELECTRONICS
EQUIPMENT.
SEND FOR YOUR COPY TODAY!
LISTS LATEST

This report certifies that your electronic
tubes have been tested under Qualified
Engineering Supervision to either
JAN 1A, Mil E 1B
Commercial or Special specifications.
Magnetrons, klystrons, special purpose,
transmitting, receiving, subminiature, etc.

INC.

Western Division

Prompt service on small runs and production quantities. Write or phone for price
and delivery information.

Mailing Address: P.O. BOX 3878-E, N. HOLLYWOOD, CAL.
Office-Warehouse: 7460 VARNA AVE., N. HOLLYWOOD, CAL.

2441 S. MICHIGAN AVE., CHICAGO 16, ILLINOIS

Phone: CAlumet 5-9313

SIZESS

METERS
WRITE

watt FM transmitter -receiver radar set, fre-

Telegraph Address: WUX, NORTH HOLLYWOOD
Central Division
Mailing Address & Sales -Showroom:

HAMS

REPAIRED

UHF FM TRANSCEIVER APG-17

Phones: STanley 7-6005
POplar 5-1810
Sales -Showroom: 2005 EMPIRE AVENUE, BURBANK, CAL.
Phone: Victoria 9-2834
Cable Address: ARROWSALES, NORTH HOLLYWOOD

RANGES

1012M12013

pll(eeleperlcrmedundenguarderdennpinfe-mg

quency range 1475-1525 MC. The antenna
system 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. P.U.R.

SALES

MILITARY

From 0001e

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.

ARROW

SURPLUS

ro104000

SIGNAL GENERATOR 1-208

2

- NEW

INC.
RESEARCH ASVCIATES

8.25

ONAN

or SPECIALS

FORELECTRONIC

9.95

POWER UNIT

cation stations. New

STANDARD
ANY QUANTITY

cord. New
Ea.
8.50
TS -10 Sound powered handset
Used. Ea. $5.50. 2 for
$10.00
T8-12 Handset. Complete with
cord and mounting hook. New
Ea.
8.50

18-14 Handset. With cord and
PL-204 Plug. New
Ea.
T -17D Mike. Military approved,
cord and plug. New
Ea.

METERS?

NEED

"CERTIFIED"

RESEARCH
1

ASSOCIATES

INC
121 Flushing Ave., Brooklyn 37, N.Y.
Tel. Hyacinth 7-2142

396

-

RECALIBRATED

PHONE - WIRE

INSTRUMENT SERVICE
455 B. 67th St.
Arverne, New York
CAA No. 4264 Ltd.
NE 4-8594

NEW SELSON MOTORS
Type 78360 Transmitter and 78359 Voltage Receiver with leads; Brass Case, 4"
dia., 6" long, 60 cy. 110 volts. Sperry
Gyroscope. May be paired and used as a
Selsyn System.
New Year's Special

$10.00 each

Price

MOTOR CITY SURPLUS
Detroit 21, Mich.

10807 Lyndon

Vermont S-3332

January,

www.americanradiohistory.com

RESCALED

1955-

ELECTRONICS

SEARCHLIGHT SECTION
LORAN APN-4

CODE KEYER

EQUIPMENT

Determine exact geographic position of
your boat or plane( Complete, BRAND NEW installation consists of: 1D-6B/APN-4 Indicator; It-9B/APN-4
Receiver: PE -206 Inverter; Set of Plugs; Visor for Indicator; Operation manual; Brand New, Export packed.

Bell -contained automatic unit reproduce.
practiceBy dspaof
on ear taprovide.

ore

codapraatiee eienale too e
pert .perde from 5 to 25W P M.
NEW in
original carton.
W
built-in

BRAND

FAMOUS

NAVIGATIONAL

TG -34A

o
eaker,

Terrific Transmitter-Receiver Buy!

FINE QUALITY

$16.95

$12950

COMPLETE

450 Mc.

BC -645

-15

Tubes

Makes wonderful mobile rig
for 420-500 Me. Easy to
convert for phone or C'tV
2 -way communication. CON VERSION DIAGRAM INBRAND NEW!
CLUDED. This swell rig
originally cost over $1000 -yours for practically a song!
You get it all, in original factory carton, BRAND N -AV.
$2950
complote with 17 tubes, less power supply.
Shpg. wt. 25 lbs
I

L7

DYNAMOTORS

R-65/APN-9 LORAN

Compare Murry's
Low Prices!
Excellent
Output

Input

Type

DM -40
DN -42A

14V 3.4A
14V 46A

DM -42A

28V 23A

DM -32A
DM -34D

PE -94A

28V 1.1A
12V 2.8A
12.5V 18.7A
28V 1.4A
25.5V 9.2A
28V
28V 1.4A
28V 5A
28V 7A
28V 20A
13V 12.6A
26V 6.3A
28V 10A

PE-94C

26V 10A

PE -103

PE-98

6V
12V
14V 21A

PE -36

28V 1.25A

D M-3513

DM -36
DM -37
DM -28
DM -53A
DM -33A
PE-73C
PE-101C

172V .138A

515/1030/2/8
MA 215/260
515/1030/2/8
MA 215/260

Used

BRAND
NEW

$1.95
12.95

$3.95
16.95

29.50

250V .05A
220V .080A
625V .225A
220V .080A
625V .225A
224V .07A
220V .080A
575V .16A
540V .25A
1000V .350A
400V .135A
9VAC 1.12A
300V .200A
150V .101A
300V .200A
150V .101A
500V .180A
500V .160A
300V .200A
150V .101A
250V .060A

7.50

1.95
9.50

3.95
12.50

4.95
6.95

case. BRAND NEW
export packed

e i

RS -36

T-24

3.95
7.95
24.50

39.50

22.50
2.95

32.50
5.24
24.95
22.50

57.95
.69
1.25
5.95
3.95

55.45
.33

1.95

Brand New.
v.ea. Exaea
cnnd.......

27 tube..

$29.50

TUNING UNITS
FOR BC -375
Te,.
TU -10..

Description

Modal

-

HS 33

lowh

aim

dance

$2.95
2.95
2.95

Amp. Hour Rating Navy Standard
Black Rubber Case, BRAND NEW

15

$5.95
BRAND

NEW
54.35

Used
2.25
51.79
1.49
2.75

4.65
1.85

WILLARD 6 -VOLT Midget Storage Battery
3 Amp. hour. BRAND NEW. 3%"

7.95
.83

x 1-13/16" x 2-313w. Uses
Standard Electrolyte only

$1.65

WILLARD 2 -VOLT

STORAGE BATTERY
Amp. flour. BRAND NEW.
$1 .95
Transparent plastic case

DC AMMETER
31/2"

0-15

20

scale. 75 divisions.ps

Plastic mcase 4 t,¢ á5V4"

clip leads plus black metal carrying case with cover.

1 -QUART ELECTROLYTE
$399
Brand new.
Value $25
Hough for two cells. Bottle
Please include 25% Deposit with C.O.D. Order. MINIMUM ORDER $5.00. All Shipments F.O.B. our Warehouse, N. Y. C

htMettgeet
Component Bargains!
3A5 TUBES
Boxed

3BPRCA
Boxed

5BPI

LARGE QUANTITY
RCA. Individually Jan
&

Sylvania

Standard

Boxed
316A Standard
Boxed
215A

Boxed

Standard

Brands
Brands
Brands

Individually

25$ each

10

Spools-Boxed
Ohm Chokes, Iron Core

Iron Core
67 Ohm Chokes, Iron Core,
60 Ohm Chokes,

Milliamps
50L6 Output Transformers

21/,

Henry,

20$ each
5$ each

30$ each
75$ each
20* each
20$ each

And Many Other Items
We Also Purchase Your Surplus Inventory

BELVISION, INC
254 Greenwich St., N. Y. 7, N. Y.

APR -4

with

TN -17

BA 7-6063

$495.00

T47A/ART-13, DY -17, TS-47/APR APN-9
BC

-312, BC -342, BC -348, SCR -694-C

1-208, sig. Gen. Dumont #241 scope
ALLTRONICS, Box 19, Boston 1, Mass.
Telephones. Richmond 2-0048, 2-0916

ELECTRONICS

-

0.100 MICROAMPS. DC MOD. 301 (at)

11.95

(at)

11.95

MOD. 301

0-50 V.D.C. 1000 ohms/v MOD. 301 (at)
(at)
0-2 AMPS. DC MOD. 301

MODEL 301 MILLIAMPERES DC
Single Ranges 1/2/5/10/15/20/50
Single Ranges 100/150/200/500
MODEL 301 AMPERES DC

(at)
(at)

Big Shipment Just Received

NEW RCA

TV CAMERAS

0-10 VDC 1000 ohms/v MOD. 301

(at) $8.95

(at) 10.50
VDC 1000 ohms/v MOD. 301
VDC 1000 ohms/v MOD. 301
(at) 10.50
MICROAMPS. DC MOD. 506
(at) 8.95
(at) 9.95
VOLTS AC MOD. 476
OTHER RANGES UPON REQUEST AT COMPARABLE LOW PRICES. All meters new, fully guaranteed, boxed. Standard white scales. Round flush
Bakelite 31" cases.
Prices FOB L. I., N. Y. 25% on all COD orders.
Open account to rated firms. Prices subject to

Hundreds of
Models

Used
Sold at $225and Up! Hurry!

Never before a buy like This! Rig up your
own TV watchdog for swim pools and indususes -plus training and experimental
work. With 1846 Iconoscope and 6-stage
video amplifier and clipper. Complete dope
on request!

trial

HaroP Sales Co.
Dept. EM, 4109 BURBANK BLVD.
BURBANK, CALIF. -PHONE: Victoria 9-2411

LEDCO, INC.,

423

E.

Tech -

$191.50

0-100
0-200
0-200
0-150

change without notice and prior sale.

with

Information

$8.95
8.95

(at) $8.95
(at) $8.95

MISC. WESTON MODELS & RANGES

Perfect Condition -Complete
nicol Data and

6.95
5.95

Single Ranges 1/1.5/5/10/15/50
MODEL 476 AMPERES AC
Single Ranges 2/3/5/30/50

PURCHASE!

SPECIAL

(at)

0-150 V.A.C. RECT. 1000 ohms/v

50$ each
30$ each

250

SUPER SPECIALS

0-30 MICROAMPS. DC MOD. 301

$2.50 each

Quantity Prices on Request
& 1/ MEG VOLUME CONTROLS With Switch
Heavy Linen Radio Drive Cable, 100 Ft.

WESTON
PANEL METERS

$1.95 each

Individually

MEG

I

1

$1.45

51 VESEY ST., N. Y. 7, N. Y.
CORTLAND 7-4605

$14.95
0-50 MICROAMPS. DC MOD. 301 (at) 13.95

Individually
Individually

$2.96
4.95
4.95

GOULD 6 -VOLT
STORAGE BATTERY

her t).
low
HS -30
H -16/U high i'mp (2 utnits,
CD -307A cards. PI-55 plus and J1526 Jack

$11.50

21.50
12.95

NEW

Cond.
TrOu
TU -7...
$2.25
3.95
TU -6. ..
3.95
TU -5...

NEW

$2.25
2.25
2.2$

TU -9....
TU -8....

Excellant BRAND

BRAND

Excellent
Cond.

.

HEADPHONES
.

$3.24

x

Comple

Excellent BRAND
NEW
Used

Description
Carbon hand nike
Carbon Throat Mike
Navy Lip Mike
Navy Type
Carbon mike

transmitter.

Famous

$1800
originally coot
oure. for a small frec-

MICROPHONES
Model
T-17
T-30
T-45

Instructions

TRANSMITTER

BC -375

$29500

BC -221 FREQ. METER
4.85
Limited quantity, first come first served!
Range 125 to 20,000 -Ito with crystal cheek
7.50 points in all ranges. Complete with tubes,
crystal, calibration
12.75 charts. Excellent
$1295°
condition

3.75

$2.45
$2.50

UHF ANTENNA ASSEMBLY, for BC -64'.

Furnishes position data at greater distances from trans- CONVERSION BOOKLET.
mitting stations than is possible by any other methods. for most useful surplus rig,
Accurate to within 1% of distance from ground transmitters. Operates entirely by radio. Complete in one
A

2.95
11.95
9.95
9.95
12.95
1.95
2.95

PE-135AX
with filter 24V 12A
500V .200A
16.50
12V
BD-77
1000V .350A
INVERTERS
28V
DC ®
Leland.
Input:
PE -206 Inverter.
1ph
80VA.
800cyc.
38A. Output: 500V
BRAND NEW
PE -204A Sig. Corp Power Supply. Made by
BRAND NEW
Radiart
PE-218 Inverter. Leland-Wincharger-DE. Input
380/500 cycles
DC
92A.
115V
28V
Output:
ß
BRAND NEW
1500VA.1ph
Excellent
Condition
Used.

PE-10IC DYNAMOTOR for BC -645, has 12-25V input
(easy to convert for 6V Battery operation
$4.85
only
instructions included)

Receiver-Indicator

Sunrise Hwy., Bellmore, L. I., N. Y.

SEND FOR PRICE LIST
OF SPECIAL SAVINGS

On Thousands of Different Types of Tubes,
Available For Immediate Delivery. Industrial, Transmitting, Special Purpose, and
Receiving Types.
ALLIED ELECTRONIC SALES, DEPT. E
CORTLANDT ST. N.Y.C., N.Y.
PHONE BARCLAY 7-5839. 5840

74

TELEPHONE
RELAYS
See
e

our Dec. Ad for

more complete
ing

list-

Chase

ELECTRONIC

105-07 225 St.. Queens Village.

SUPPLY

N. Y. H011is

CO.

4.5033
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world's largest stock
8 -S -600V

TO

RELAYS

OIL CONDENSERS

-2x3 354

plugs Into std.

tube socket
4 -600V-134x6 can
8-8-8-8-600V

XERVE YOU

4

prong

5-660AC

.2-.2-330AC

.01-600WV mica type H
.01-1200WV mica type 41.3
.00024-2500WV type 1445
.002-3000WV type XR
.002-12500WV type E
.0001-20KV type G

BETTER THAN EVER!

2.50
5.00
15.00

RELAYS

immediate delivery!

WE HAVE MOVED TO NEW
AND LARGER QUARTERS

10,000 SQUARE FEET
DEVOTED TO FILLING
ORDERS WITH EVEN MORE
SPEED AND EFFICIENCY

ADJUSTABLE THERMAL TYPE TIME
DELAY RELAY

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.
Catalog No. R 686
Price $6.10 each

IMMEDIATE SHIPMENT from one
of the MOST COMPLETE inventories

of

SPECIAL

PURPOSE,

TRANSMITTING, RADIO and TV

RECEIVING

TUBES.

FULLY

consistent with HIGHEST QUALITY.

CTS

0110V-ACPDPDT, Se CTS
Autelco Jr -110V -AC
micro SWe at-

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.
Catalog No. R 809
Price $2.45 each

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.
Catalog No. R 709
Price $3.90 each
HUNDREDS OF RELAY TYPES IN STOCK
Standard Telephone
Differential and
Relays
Polarized Relays
Special Relays
Short Telephone
BK -Series

Relays

Midget Relays
Timers

Aircraft Contactors
Rotary Relays
Western Electric
Type "E" Relays
Keying Relays
Hermetically
Sealed Relays
Voltage Regulators
and Cutouts

-2

tached DPDT-10A CTS
3.00
E.-67-16 1600 ohm-.070 Amps DC
DPST 30A CTS (11OV-AC1
5.00
Midget-6V SPST
1.25
Autelco-K59722 midget 5000 ohm DPDT
+DPST NC
2.00
Allen-Bradley -702 size 2 motor starting
220AC-DPST 50 Amp
15.00
Advance-1006-1B Cer. Ant. 110V -AC
DPDT+SPST NO 34' CTS
4.50
AllIed-HF6-D-34K Cer. Ant. 24V-DC
DPDT 34' CTS
3.00
Price -158A 115V -AC DPST X' CTS
enclosed
6.00
Cramer-TDSB 60S Motor Time Delay
110V -AC DPDT
10.00
Cramer-TD2 308 Motor Time Delay
110V-AC SPDT
10.00
Clare -6500 ohm 3PST 2 NO 1 NC
3.00

SPECIAL PURPOSE TUBES
(Guaranteed)

NT 1B22
3FP7
4C27/CV92
5ßY4

$1 On

1.50
7.50

2.00
3.75

5CP1
72
WE274B (equiv.

1.00

AU stin 7-0709
4717 W. Madison St.
Chicago 44, III.

2.00
.75

.

.

.

20.00
27.00
7.00
8.00
15.00
.25
3.00
2.50
.25
.50

SPECIALS

Midgete hearing aid pots

4_4kx3$ 250K
.90
1.25
PowerOisupplytsMelaphone Ú-10 1115V
output Input 110 or 220 AC le
For magnetic chuck etc
90.00
cond. cable. Vinyl wrapped.inside and outside of shield with tough outer cloth.
9/16 dirt. Navy type CPW 62041 (per
100')
8.00

LDC

10A -DC

800 CYCLE SUPPLIES

ONAN 213G motor generators. Output 1.5KW
800 CPS plus 500W 28V DC. Belted to enclosed
G.E. 5HP 60 CPS 30 220-440 motor with remote
starter relay -$245. Exc. used $160. Same with
110V -DC motor and magnetic starter $200. Exc.
used $130.
..a
ONAN 59R. Same output generator direct connected to ONAN 5.2 HP 4 cycle gasoline engine
with pnu. tired cart. Push button start with
24V battery. Less battery $235. Exc. used $140.
-

For January Only

$50 Order 10% 0a-$200 15% Ott-$600 20% Ott
Everything new and perfect unless otherwise stated.
Most cond. and relays export packed. All FOB
San Diego

CABLE: BARRYLECT, N. Y.
PHONE: WALKER 5-7000

NORTH ELECTRONIC SUPPLY

WIRE: BARRY, FAX -N. Y.
WRITE: 512 BROADWAY
N. Y. 12, N. Y.

Relays
Relay Assemblies

Latching and Interlocking Relays
Mechanical Action
Relays
Ratchet and Stepping
Relays

1.00

471A
615

706B
706CY
70 7B
728 BY-DY.
730A
801A
814
838
1629
8011

ELECTRONIC CORP.

Antenna and
Ceramic Relays
Motor and Control

All relays are new, individually inspected and
unconditionally guaranteed. They are first line
products of leading manufacturers. Special
attention given to orders of one or more relays. 24 Hour delivery.
Write for new catalog.
Phone, write or wire your requirements.

398

BARRY

200

W.

6

Authorized Distributors For Direction Rectifiers, and Eimac CBS-Hytron (CBS), Cetron, Lewis & Kaufman and Penta Tubes.

1.5J

CTS

LeAdvance--964Vh-1357

to 5R4GY) ...

WE SPECIALIZE IN WESTERN
ELECTRIC, SUBMINIATURE and
NEW, JAN RUGGEDIZED TYPES.

-

Potter & Brumfield B-4500 latching
110V -AC 10MA-DC 5000 ohm trip coil
SPDT
$5.00
Kurman R200A-motor time delay 220V AC DPDT j4' CTS ceramics
8.00
Potter & Brumfield LMR518-5000 ohm
DPST-NO
1.50
Allied BJ-C-6D-34X-12V-DPDT ceramic
1.50
Ward Leonard-,SPST No 110V -AC-10A

GUARANTEED, STANDARD
BRANDS at the LOWEST PRICES

$2.00
1.25
6.00
3.00
.40
.45
.60

3704 Bandini St.

INDUSTRIAL X-RAY
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.
E.

23rd St.

WANTED

Box 1002

Douglas, Alaska

WILL BUY ALL
Art-13 T -47A Transmitters BC -348 Ree, modified
$200.00
$35.00
Art-13 T-47 Transmitters BC -348 Rec'r unmodified
$150.00
550.
BC -788C Altimeters $100. ARC -1 Radio complete
R5/ARN7 Radio Compass
$150.00
$125. BC -312 Receiver $40.00
ARC -3 Complete $185.00 BC -342 Receiver 550.00
Ship via Express C.O.D., Subject to Inspection to:
H. FINNEGAN
49 Washington Ave.
Little Ferry, N. 1.

California

INSPECTION EQUIPMENT

217

Lear 12 volt T -30 -AB transmitter, RCBB
receiver, G30AB power unit. Advise
lowest price and condition.
DON NEAL

San Diego 1,

N. Y. 10, N. Y.

WANTED
Type R19/TRC-1 Receivers.
W-3652. Electronics

330 W. 42 St., New

York

36, N. Y.

WANTED
SN11-11/MPN-1A Signal Mixer Unit.
Part of GCA equipment. Manufactured by
Philadelphia Naval Yard. Approx. 200 each

required.

R. E. WHITE &
6919 San Fernando Rd.

ASSOC., INC.
Glendale, California

January, 7955- ELECTRONICS

SEARCHLIGHT SECTION

RADALAB

WANTED
BC -788, T-47A/ART-13,
BC -348R, R-5/ARN-7,

i

RT-18/ARC-1
AN/ARC-2
transmitter -receiver. This
equipment will provide 8 channel autotune
operation on voice or C.W. power output is
app. 30 watts. This set is similar to ART -13
but incorporates a receiver which is automatically tuned to the trans. freq. as channels
are changed, providing a very compact communication pkge. for air or ground use. Power
input is 28v DC. POR.
2-9.5

mc autotune

cm & 10 cm. High Pwr. Airport Radar Beacon. Output approx. 40 kw. Complete installation available. POR.
3

RC -120

FACSIMILE SETS

Page sending and receiving equipment. These
sets will transmit and receive a 12 by 18 inch
or a 7 by 8 inch page of written or picture
material over a telephone line or a radio circuit in 20 minutes. The copy may be sent on
or received on either photographic printing
paper or on direct recording paper. Power input is 110v 60 cyc. POR.

SCR -694
3-6mc. portable field radio. This equipment
provides reliable communications in the field
or vehicle. Provisions are made for 2 preset
channels, or the set may be tuned manually.
Power output is 5 watts phone and 20 CW.
This set can be supplied with either a vibra pack for 6 or 12 volt operation in a vehicle;
or a hand generator for field use. POR.

point to point VHF radiotelephone
equip. This is a frequency modulated 50 watts
point to point radio trans. and receiver set
to be used as a communication channel in
mountain country where a land wire is impractical, or where temporary operation is
desired such as a construction project. The
range is approx. 60 miles line of sight. The set
is completely portable and operates from 110v
60 cyc. POR.
70-100 mc

AN/TRC-7
portable crystal controlled 2 channel walkie-talkie battery operated. POR.
100-156 mc.

AN/ASQ-1 and 1A MAGNETOMETERS

AN/ARN-6 RADIO COMPASS

This is an airborne magnetometer used to
measure the magnetic flux of the earth and to

This is a very compact light weighi automatic

SCR -506A
2-6mc mobile or field radio transmitting and
receiving equipment. This equipment is a

28

locate submarines and other metallic objects
by their distortion of the magnetic field. Complete sets available. P.O.R.

currently used mobile communication set by
many govts. The power output is 90 watts CW
and 25 watts phone. The trans. may be set to
4 pre -selected channels or tuned manually.
Power input is either 12 of 24v DC. POR.

without notice.

CABLE: Radalab, NY
TELETYPE: NY -4-4361

AN/TRC-1

AN/CPN-6, 17 RADAR BEACONS

AN/TXC-1,

87-17 124th STREET
Richmond Hill 18, New York
Phone Virginia 9-8181-2-3

Prices FOB NYC. Rated firms open
account. Prices subject to change

radio compass covering 100 KC to 1750
KC in 4 bands. All components are miniaturized including the loop for use in high
speed aircraft. Complete sets and components
are available. Input 110 Volts 400 cyc. and
Volts DC. POR.

RC -115B 75 MC

SCR -291A

Automatic ground direction finder covering
1.5mc-30mc. Provides instant bearings on a
C.R. indicator of any signal in its range. This
equipment is transportable and can be set
up quickly. 110v 60 cyc. POR.

AN/ARC-1

transmitter -receiver. This
equip. provides phone operation in 10 crystal
controlled automatically selected channels
from 100-156 mc. with one guard channel.
We can also modify these sets for 20 and 50
channel operation and can supply complete
sets for ground operation from 110v 60 cye
supply. Normal input 28v DC. POR.
SCR -682 A RADAR
10CM high power long range harbor surveillance and early warning RADAR. This equipment is a 3000 mc mobile search radar that
can be transported in a truck. The equipment
incorporates a 7" PPI for operation up to 240,1%. Range
000 yards. Azimuth accuracy is
accuracy is 100 yards at 10,000 yard range
and 5000 yards at 240,000 yard range. Trans.
output is approx. 225KW, pulse width is one
microsecond. Antenna beam width is 6°. Input is 110v 60 cyc. Can be supplied with or
without operating shelter or antenna tower.
inc.

100-156

POR.

AN/GSQ1-A SPEECH SCRAMBLERS
Speech scrambler for use on any comm. channel to insure privacy. We can supply complete installations of this equipment 28v DC
input. Also 110v, 60 cyc.

re minnt Radio IAN

BEACON

This is a 75 MC Marker Beacon Ground Station. This equipment comes mounted in a
transporting trunk. The set can emit either
inner, outer, or airways signals. The transmitter is crystal controlled and operated from
110 Volts 60 cyc. POR.

VHF

AN/APQ-15

Multiple echo equipment. This set will pick
up signals from a ground search radar and
re -transmit them making the plane carrying it
look like an entire fleet of planes on the
POR
ground radar

NOW SUPPLY

PHENOL

AM

-.,,..

--`

AN

SERIES

u

26

SERIES

SERIES

COAXIAL
ALL BRAND NEW

AND

CABLE

OFF -THE -SHELF STOCK

PROMPT DELIVERY!

Phone, Write or Wire Us
For Your Requirements
ELECTRONICS

-

RF

DISTRIBUTORS

OF

1111.1111C1

ELECTRONIC

EQUIPMENT

Radio

I

CORP
NEW
YORK
7,
N. Y.
ST.,
85 CORTLANDT

WORTH 4- 3 3

1

1

Cable Address: TERMRADIO
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COMPASS

ELECTRONICS SUPPLY

A Division of Compass Communications Corporation
MAINTAIN OUR OWN FULLY

WE

TEST SETS
TS-3A/AP
TS-10A and
TS-12/AP
TS-13/AP
TS-16/AP
TS-36/AP
TS-62/AP

EQUIPPED

TESTING

LABORATORY

TO

TEST

AND

AN/CPN-6
Also SA, SF,

RADAR BEACONS
for shipboard use
AN/CPN-8
10 cm.
AN/APS-2, APS-3, APS-4, APS-6, APS-15
3 cm.
SG, SD, SJ, SK, SN, SQ-both equipment and spare parts

CR -91

SLR

RAK
RAL

RAO

SA -2

RADAR

LM

RBB

ROO
RBG
RBL

RBA

Write for price.

RBM
RCN
BC-224
BC -312
BC-314
BC -344
BC -348

SN-RADAR-10 cm-Compact, light and portable, ranges

of 5 and 20 miles. Uses 5CPI scope
volts, 60 cycle, but we can supply converter for do operation
$750.00 ea
ANTENNA ASSEMBLY-10 cm RADAR--Reflector is a lightweight parabolic cylinder, Ass'y has
both manual and motor drive. Ideal unit for labs, classroom demonstration, small craft, etc.

LU
IE-19
1-46
1-56
1-208
1-222

Operation is from

115

$99.50 ea

SCR -211

AND OTHERS

MARINE
TRANSMITTERS

MAG -10 cm. remarkable link radar, portable, operated from 6 volt battery, uses folding antenna
and tripod. A pair at
$1,750.00
APS-3-3 cm-Airborne radar for search and homing, 5 -in scope. 10 brand new sets at..$700.00 ea
APQ-13-Very late model airborne radar set, complete and new. One only at
$2.950.00
SCR-545-Complete radar set, less vehicle, antenna and power plant, pretty fair condition, sold
as -is at

AND SPARE
PARTS

FIELD

EQUIPMENT

$1,375.00

SCR -274

300
399
536
808
828
BC-191
654
603
604
610E
683

TEST SETS

TS-35A/AP-(Late Model)

X -Band Signal Generator and Power Meter-Input 115/1/50-1200 CPS.
Generates and measures RF power. Produces
(CW
pulsed, hit. or ext. synchronized) signal of
known frequency and power. Generates FM signal foror trouble
shooting radar. NEW
$375.00
TS-69/AP Frequency Meter, Range 340-1,000 mos. Uses 0-200 microammeter; Excellent
$75.00
TS-100/AP Test Scope with type A, R, J and X Indications. Gated and ungated sweeps, Int. or ext.

TAJ

TAO
TBL
TBK

TBM
TBN

triggering

$125.00

TCE
TCP

TDE

TDO
TDO

AND SPARE

Write for More
Details on Any
Particular
Item in Which

393 Greenwich
BEEKMAN 3-6510

You are

PARTS

Radio

Noise

and

Strength Meter, Measurements
Model 58 with Accessories.
Each, Field Intensity Meter with
cessories RCA Type 308A.

St., New York

13, N. Y.

Field
Corp.

Ac-

MAKE OFFER

684
923
924

These are par-

101000

tial listings

Cable: COMPRADIO, N. Y.

only of our

stock. Please

Wholesale, Industrial and Institutional Sales Only

Interested

FOR SALE
1

ARB
ARC -1
ARC -3
ARC -4
ARC -5
AR -88

Used for air traffic control, tracking and search, both land -based and ship borne. 5 microsec. pulse., PPI indication, operates at 200 mcs, peak power
of 150 KW. Input 110/120 volts a.c. 4 complete installations in stock.-

AE

UHF

SELL

RECEIVERS

SPECIAL RADAR AND MICROWAVE ACCESSORIES

YJ and YG

OAA
OAP
BU

Each,

WE

B

TS-74/UPM
TS-89/AP
TS-101/AP
TS-125/AP
TS -173 BR
TS -278
TS -323

2

ANYTHING

GUARANTEE

AND SPARE

write for
other types.

PARTS

When you WANT or OFFER
EMPLOYMENT
EQUIPMENT
(Used or Surplus New)

PRODUCTS
to manufacture

THE BIRTCHER CORP.
4371 Valley Blvd. Los Angeles, Calif.
CA 2-9101-MRS. MATRANGA

CAPITAL
INDUSTRIAL PROPERTY

USE THE SEARCHLIGHT SECTION
FOR SALE
EABORATORY TEST EQUIPMENT
GR 616, 617, 675, 693, 715, 740, 804
WESTON 45, 412, 433, 622
WESTINGHOUSE PX 5
DUMONT 248
L & M Micromax Recorders.

INSTRUMENT SERVICE CO.
211

E.

South St.

Indianapolis, Ind.

RATES:
DISPLAYED RATE: $16.10 per inch for all advertising appearing on other than a contract basis. Contract rates quoted on
request.
UNDISPLAYED

RATE: $1.80 a line, minimum 3 lines.
5 average words as a line.

To

figure advance payment count

POSITION WANTED undisplayed advertising
the above rate, payable in advance.
BOX NUMBERS

if

used count as one

is

one-half of

additional line.

Searchlight Section closes January 3, 1955 for February issue
"SEARCHLIGHT" IS LOW-COST NATIONAL CLASSIFIED ADVERTISING
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SC'ARCHLIGHT SECTION
4

HIGH

BRAND NEW GUARANTEED

708J%;

SAVING
FROM

S

POWER
.1
.5
.5

100(L) 55.54
3.79
) )
2.34
1.64
1.64

1

1.1

100 K)

75
75

26
60

60(
50
60

75
80
80

3ÓÓG)

26(11)
100(

2
2

100(K)
225(P)

3

3

26
50(3)
100(K)
25(16.
60(3)

5
5
5

6

6

75(0)

6

25

7

7.5
7.5

76(C)
225(P)
60(3)

8
8

60
26(06)
50
100
23(11)
60

10
10
10

12
12
13
15
15
15
15
15

100(K)

26(11)
26

75((1)
100
150(L)

16

60

25(H)

20
20
30
50
50
60
75

25(11)

60 (
26
60
25

26(06)

60(3)

500(16)
25(31)

1.86100

3.79 100
3.79 100
6.99 100
1.30 100
2.10 125
3.79 125
1.86 150
2.10 176
3.15 175
1.30 185
3.15 200
6.99 200
2.10 200
1.47 200
1.86 200
1.47 250
2.97 300
1.86 300
1.47 300
3.55 350
1.86 350
1.30 350
3.15 370
2.97 378
5.05 400
1.47 400
1.86 500
1.86 500
500

25
50

100(K)
160)L)

26(31)
25
50(3)
26(11)

ó09(R)

25
25(11)
25
50

100(K)
150(L)
26(H)
50(3)

1.30
1.47
3.15
3.55
6.98
4.20

20

50

150

225(P)
300
50(3)

50(J)
60(3)
80(J)

150(L)
25(13)
50
030(L)
25

5000 25(11)
3.15 5000 50(J)
1.80 5000 100(K)

25(10)

1.86 500

26
25(11)
25
30(3)

1.305.05

75(01

100(K)
130(L)

7500
7500
10K
10K
15K
20K

8.42
5.05
1.86
4.20
3.55
1.30
2.10
1.47
2.22
6.99

100(K)

25(10)1
26

60(3)
100(K)
50(3)
100(K)
25
4

5

Each

25(11)
130

2500 50(J)
3.15 2500 100(K)
1.06 2500 150
1.30 2500 500(06)
3000 25
1.305.05
3000 100(K)

26(11)
25
150(L)
25
150(L)
26

75(0)

300(N)
150(L)

2.10
1.47

75(0)

1.;0

500
1.47 500
1.30 500

1.30 600
1.47 585
3.15 750
6.30 750
2.10 780
12.18 800
1.86 1008
1.30 1000
1.47 1000
3.55 1200
5.05 1200
1.86 1250
1.30 1251I
2.10 1500
1.86 1800
12.18 1500
1.30 1600
1.86 1800
1.30 1800
1.47 2000
3.55 2000
5.05 2250
1.86 2300

10
10
10
12
10
10

.0004

Each Ohm Watt

60

KV 12.13
KV 12.18
KV 12.18
KV 12.76
KV 12.76
KV 13.31
KV 14.00

.00015
.0002
.00027
.0003
.000375

MODELS H -J -G -K -L-N -P -R
Each Ohm Watt

KV 12.18

.0001
.00015
.00015
.0002
.00024
.00025
.0004
.0005
.0001

"Be Right with" Famous Make
Ohm Watt

TRANS. MICAS

6.30
2.22
34

2.10
1.47
2.22
2.22
2.22
5.62
2.10
1.55
5.62
1.47
2.22
3.71
5.62
12.18
1.47
3.79
2.22
2.34
4.04
2.34
4.30
2.50
4.54
1.93
.76

.00005
.0001
.0001
.00015
.00025
.0003
.0004
.00045
.00047
.0005
.0008
.00095

.95

"JL"

$1.10

Ohms Ohms Ohms
2000
2500
3000
4000

50

100
150
200
250
300
000

500

10K

1000
1500

2Ó K

25K
30K

50K
100K

.0011,.

Ohms

60-60
600-600
2K-206

Ohms

1014-10006

200K

25013
SOOK

º

Smeº

SPECIFY SCREWDRIVER SLOT
SHAFT

19.67.000

10.67
19.67
19.67
19.67
KV 19.67

.001
.01
.03
.045

20
25
20
20
20
20
15

as

KV
KV
KV
KV
KV

KV
KV

KV
20 KV
20 KV
5 KV
18 KV

36.30
37.80
37.80
39.33
39.33
41.15
41.15
41.15
41.15
41.15
42.35
42.36

.0011

.0012
.00124
.0016
.002
.0025
.006
.015
.015
.05
.25

66.35
66.36
66.35
66.35
67.50
68.73
68.73
68.73
75.68

.0066
.0075
.01
.01083
.01163
.03

.056
.05668

TRANS.

14.00

TYPE "4 '

18.21
19.73
20.25

KV
KV
KV

2

20
20
16
16
12
12

10
3
7
3

KV
KV
KV
KV
KV
KV
KV
KV
KV

KV

1.0 KV

15
15
15
15
12
b

8
6

a

EACH
1500
1.59
10 KV
2.25
00
2.95
10 KV
3.75
1.65
2 00
1.65
2 00
3 00
3.90
00
7.95
11.25
7500
2 00
1.80
3 00
3.49
8 00
3.95
4 00
6.50
7.49
6000
000
1.19
1600
1.59
2000
1.85
3 00
4.25
7500
8.95
1000
1.25
00
.68
1000
1.59
1530
1.85
2.35

$2.95
.1
.25
.25
.25
.25
.25

Ohms

250K -250K
300K -300K
500K-500K
1me0-SOOK

1meº--Smeº
2meg-2meº

OR KNOB TYPE

.5

.75
1

MFD VOLT
1
2500
1
2

8000
200

2
2

000
1000
1500
2000
2500
4000
800
400
800
1000
600
400

2

2
2
2
3

4
4
4
5
6

06

.0075
.008
.01
.024
025
.025
.033
.062

6
13

10
10
10
12
15
15

1300
1300

800
1000
2500
1000
600
1000

F3
F2
F2
F1
F2

F3
F1
F2

Fl

Fa
F3
F1

Fl

F2

Fa
Fa
F2
F2
F2

FI
Fa
Fl
F2

Fa
F1
F1

Fa

Fl

F2
Fa
F2
F3

Fl

F1
F2

Fa
Fa
Fa
Fa

1200
1600
1600

F2
F2
F2

1000

1.79
Famous Make Oil Filled Condenser 3" wIde x 21/2" thick x
41/2" high, 31/2' mtg. centers.

--

Production Quantity Available.
Lots of 100
1.79
1.98
Lots of 50
Lots of 25
2.25
Lots of 12-2.49
2.79
Each

1.98
2.49
2.75
5.49

10.95
2.09
1.75

TREMENDOUS VARIETY IN STOCK

Fl

EACH
3.10
4.33
3.15
3.15
8.81
4.33
4.31
3.15
4.33
8.81
3.15
4.33
3.15
4.33
8.81
1.15
3.15
4.33
4.33
4.33
4.33
4.33
4.33
4.33
3.15
4.33
4.33
3.15
4.33
3.15
3.15
4.33
4.33
3.15
4.33
4.33
4.33
12.15
3.15
3.15
4.33
13.80
4.33
4.33
4.33
4.33
4.33
4.33

SPECIAL SALE
15 MFD 600 VOLTS D. C.

EACH
3.49
12.95
.49
.75

1.95
2.50
2.35
2.49
2.55
3.38
3.75
4.25
14.95
4.59
2.79
7.49

F1

3000
8000
6000
8000
2600
3000
8000
5000
2500
1000
6000
2000
6000
3000
3000
6000
2000
1000
2600
3000
3000
5000
2000
8000
8000
8000
8000
2000
1600
3000
8000
2000
1600

.005

OIL

FO

8Ó0Ó

.005

Many other sizes and types ln atock

F1

8000
3000
9000
6000
5000
3000
6000

.0001
.0001
.00015
20.75 .0002
21.00 .00022
21.00 .00025
.00025
.0003
.00035
.0004
.0004
43.60 .0005
44.62 .0006
00062
44.75
42.96 .0007
42.15 .00072
45.00 .00075
45.38 .0008
45.33 .0008
45.33 .00085
.0009
45.81
45.81 .001
.001
.0011
.00125
.0016
75.68 .0016
76.68 .002
78.00 .002
81.73 .002
81.73 .0025
30.60 .003
81.73 .004

KV
KV
KV
KV
KV
KV
KV
KV 83.17
KV 30.78

TYPE

VDCW
3000
6000

MFD
.00005
.00005
.00009

10 KV 19.67
10 KV 19.67
10 KV 19.67
5
2

MICAS

15.44
15.44
17.55

G-5 TYPE (CM -95)

.0025
004
.0075
.0075
.05

700K-70006-70006
80006-80006-80014
1 m c 0-1 m e 0-1 m e1

20K-200K -15K
45K 27K 2500

KV
KV
KV
KV
KV

MFD VOLT

Ohms

60 -1K -5K

KV
KV
1 KV
1.6 KV
1.5 KV
1.5 KV
3
2

G-4 TYPE (CM -90)

"JJJ" $4.95

TYPE
Ohms

2meó
e

KV 19.67 .0005

.00025
.0003
23 KV
.00032 23 KV
.00032 36 KV
.00062 30 KV
.00065 36 KV
.001
25 KV
.0015 26 KV
.0025 20 KV
.005
20 KV

1

2506-400K
006-40K
2K -25K
IOOK-100K
7K-1,ney 100K -200K
10K -10K 15014-15013

15013

3

"JI"

TYPE

e KV

CONDENSERS

TYPE "J"
POTENTIOMETERS
"J"

.001
.02
.032
.04
.051
.08
.09

G-3 TYPE (CM -85)

AVAILABLE IN ALL SHAFT SIZES

TYPE
TYPE

MEDIUM POWER

G-1 TYPE (CM -75)

G-2 TYPE (CM -80)

RH EOSTATS

LOW POWER TRANS. MICAS

POWER

MFD

TYPE

.00001
.00001
.000025
.00003
.00003
.00004
.00004
.00005
.00005
.00008
.0001
.0001
.00015
.00015
.0002
.0002
.00025
.00025
.0003
.0003
.0004
.0004
.0005
.0005
.00075
.001
.001
.0015
.0015
.002
.002
.0025
.0025
.003
.003
.004
.004
.005
.005
.006
.041
.037
.007
.008
.008
.01
.01
.015
.015
.02
.02
.025
.025
.03
.03
.04
.04
.05

TYPE

9

4
9

9
4
9

4
4

4
9
4

4
4
4

4
4
9
9
9
9
9
4
4
4
9

2500

600

1200

.24
.29

.32

.38

.32
.32

.38
.38

4
4

"9"

WORKING VOLTS
D.C.

.24
.24
.29
.24
.29
.24
.29
.24
.24
.29
.24
.29
.24
.29
.24
.29
.24
.29
.29
.24
.29
.29
.24
.29
.24
.31

.26
.33
.26
.14
.29

.37
.30
.40
.11
.42
.44

.376

.38
.49
.43
.56
.53
.61
.61
.71
.72
.87
.09
.91
1.08
1.17
1.42

.32
.32
.32
.32
.32
.32
.32
.32
.32
.32
.32
.32
.32
.32
.32
.32
.36
.38
.46
.44
.48
.50
.56
.56
.61
.61
.66
.66
.66
.69
.71
.75
.77
.82
1.02
.94
1.16
1.41
1.58
1.62

.38
.38
.38
.38
.38
.38
.38
.38
.43

.44
.43
.45
.41
.48
.50
.51
.54
.56
.58
.71
.70
.83
.85
.90
.92
.98

1.02
1.13
1.13
1.28
1.24
1.27
1.32
1.37
1.40
1.61

"AN" CONNECTORS
LARGE VARIETY AVAILABLE
BUY HERE AND SAVE
Send your specs and let us quote

HUNDREDS OF SIZES IN STOCK-SEND US YOUR SPECS

Write
Wire

mil>

ami
ma,

CO
A. MOGULL
Warren St.,

Phone
TODAY!

17

N. Y. 7, N. Y.
Phone: WORTH 4-0865

WANTED
Radio Transmitting Equipments
50 AN/GRC-9 equipment
20 SCR/ -193 equipment

100
100

AN/VRC-3 equipment
AN/GRC-6 equipment

Telephone Climbing Equipment

Telephone Centrals
12 TC -4
10 TC -I2

30 Equipments TE -2I, with all tools

100

Equipments TL -33, complete

Telephone Line -Laying Equipments

20 BD -72
41 BD -7I
5

Telephone Cable

50 RL -31 equIpments
50 Axles RL -27
20 CE -11 equipments

SB-I8/GT

Field Telephones
20 TP -9
10 EE -65A Testera
20 C -I14 Loading Coils for above.

Various Materiels
2

2
2

Teletypes EE -98
Photographie equipments PH -382
Ditto PH -383

5 Cameras PH -324
2 Ditto PH -330
2 Projectors, 16 min., 220
5 Fixed Projectors

30 Projectors Type

S.E.- I

-

50
50
10
10

Coil Winding Machines for Transformers, All
tYPes

Perforating Machines for sheets
Shears for Cutting Sheets

20
200

Power Supplies and Accessories

Volts, 58 cycles

I

ATLANTIC
ELECTRONICS

Spore Parts

Storage Batteries, 6 volt 250 to 30 Amperes
Storage Batteries, 12 volt 250 to 300 Amperes
50 M.G. Plants for charging 6 and 12 volt batteries
5 M.G. Plants with output of 220 volts 55/60
cycles, 6 to 10 KW output
5 Battery Chargers, tube type, operation on 220
Volts, 50 cycle. for charging 10 to 15 batteries
of 6 to 12 Volts each

fi.

Transmitter -Receivers
Sets for SCR -I93
Sets for AN/VRC-3
Sets for AN/GRC-6
Dynamotors for TCS-9 equipments #2188I
Cords CD -50I -A
Convertors, PE -104A as used on SCR -284
equipments
Transformers type 4 -T-I, as used in PE -104A

20 Sets of Soares for AN/GRC-9
10

200
100

20 Marker Panels Type AP -30-C (nets)
20 Ditto, Type AP -30D (sets)

112-01

Radio Patrol Sets
Transmitter -Receiver for central station, 100
Watts output, For operation on 220 Volts, 50
cycles, Telephone (A-3)
20 Transceivers, for Vehicular use. 25 Watts output, 6 Volts, Storage Battery operation, on CW,
MCW and Telephone (A-3), Covering minimum
of 3 to 4 megacycles, complete with all accessonies. Something like the SCR -284 or similar.

Machine Shop
2

Battery Sets for AN/VRC-3 Radio Equipments
Battery Sets for AN/GRC-6 Radio Equipmants

1

20 7M-184

50 TS -I0

5

100
100

Terminal Strips

500 EE -8A

10

Dry Batteries

500 miles Type W-110- B on DR -4 Reels
100 miles Type W0130, on DR -8 Reels

Spare Parts for Telephones
200 Microtelephones for TS -9-T
150 Condensers C-355
50 Magnetos GN -38
10
5
5

Sets Spares for TP -9
Sets Spares for EE -65A
Sets Spares for EE -98

250 Receiving Cartridges for EE -8A
250 Transmitting Cartridges for EE -8A.

PACIFIC WIRE & CABLE CO., INC.

Northern Boulevard

Phone HI ckory 6-1080-1
Cable Address: Atpawires, N. Y.

January, 1955

401
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SEARCHLIGHT SECTION
NEW

"TABTRON" SELENIUM

106 WATT PHOTOFLASH KIT-AC

RECTIFIERS

ENGINEERED FOR INDUSTRIAL USE

CIRCUIT BREAKERS

Re tosos, Mec,. ilk,.,
.110. 3. 7. 0. 17.58. 35. 40

Am18t

80.75

EA

1.91 í12/fí0: 50/075
CH Tessle Ow Bk,..

I.
D A
Amps; 6. 10.

f.

Mc; 10
$8.98; SO for 039
Nikon Therm. Push Button Bk,,
Amps: 6. 10 16. 20. 26. 30

fer 17.98:

89e; 10

for

SO

534

2/00V/20MA, 6.1 V;.6A.2.5 V/1.75A
loint
57.98
10IM1VCT/SA R63VCT/8A. 0.8

Ì6.95
A

42V/1

DOLE

52.98 0 2 for 55
Ample -31.1/6A
OIL CONDENSER
BUY

ea.
100 VC$1.65
lots
o7 3

Case Dimeneinuet Not incl Ioeolo.

tore.
Sinaly

ß54H:

1

1OMFD/600VDC

MERCURY
THERMO
REGULATOR

34(L

5/16W,

ea

51.98
Sr.,.....01.79

C-x{5,

DUAL CKT. 106° F A 82° F. Extremely eensi.
Pre... Freeze
tip. A accurate for Research. Fire
Pt Control. BrandNew w/date A ckt.
Ea. 980: 12

for 510.00

MICA CONDENSERS

MFR

B
B
4
A

C

.ii
.002

WVDC

40e: 100/936
20e: 100/523
bac: 100/176
20c: 100/518
51.39; 100/5125

1200
1200
2500
1200
5000

.103
.001

.0001

HI-MEG HI-VOLT
RESISTORS
.75 MEG ..MVP" 10W 10KV.. .7910 for 55.00
7.5
for 12.00
10KV....1.3510
MEG "MVP" 10W
1 6910 for 15.00
12 MEG 10W 10KV
50 MEG MVE" 25W 40KV...2.7510 for 25.00
for 20.00
10KV..2.2510
100 MEG "MVP'. 10W

INFRARED SNOOPERSCOPE

SEE IN DARK TUBE
Tmage.Coarorter Tube Hi-Seneiti.lsy einnillhed desigo 2' dia
,

WOltmite.eroe.-Resolution up
to 850 llo/in. Tube A Data
"TAB" Speclal..510 2 for 518
cope Pwr
r S
DC/35MA. Us ne Doubler
Crkt Transformer. Rectifiers. Sockets. Reeiet ore
Capacitor. aad Diatram 1l 5V/60es Oner .56.90

KITS* IN PLASTIC BOXES
ReslstersAect'd110A r3441W 0.95....6. ea

.85

6 e
.75
Tube S.ckets, Aeet'd 20 0 .85
Ceramleen Conn.. Aset'd 25 0 .8.5..6. ea .75
Controls 50 *Isms to mega, 10 0 $2.46. ea
52.00
6 ea 51.25
Vitreous WW Res, 15 0 01.45
85
itehec, Aoet'd 12 0 .95.. 6. ea
R
* All Popular Values and Sizes

LIST
NEW RELAY
E
Tremendous Bargain Prices
R1ST3 Stevens Arnold Resonant Relay

53.98:3 for 510
R3056í S'Dunn SPST/115VAC/8-30
52.00
TS
Allied--IJ DPDT/115VDC/SA CTS 51.39
Allied.lJ DPDT/OVDC/6A CTS 51.49
,7PDT A IPNO/12 V DC/l0Á CTS S2.25
51.49
L...S/DPOT/7OVDC/l0Á CTS
8189 Fran 240

R11AC2

R12AC3
R14AU1
R1OLE2

op....

IM ORTED
AC-DC VOM
MODEL 12C
$9.35 ea
Lots of

3

Sold

Singly
$9.89
(plus
Ship in USA)
40C ea

Hi -Accuracy Precision
Pocket
VOM. 1000
Ohms per/V Read.
AO & DO Volt.: 0 to 6 25. 250 k 1000V DCMA;
to 1. 10 190 MA Ohm.. 0 to 10K & 100K Siae
IM' D. 494 L. 014° W. W/Teat Leads.
MODEL TS $2 - Bmelleet Precision built Pocket
VOM. 1000 Ohm. ne,/Y. Range. AC A DC
Volta: 0-10 5004000V. DCMA-y-1 4 250 MA.
Ohm 0- Innis MemÌ. ree
Teel Leads 8inrlo 56.09(ulea 40e eh p in USA)

NEW OIL CONDENSERS

2051F0/1000Y
2SMFD,I000V
0.2881.10/1200Y (tubular oil)
1.4 A 0.3MFD/1800V
9X0.81 M FD/3200V...

2XO.44MFD/2100V

2X0.76M FD/2400V

.......

FD/2000VKit One Each All Si. 11.50.

2 X0.83 M

14.60
6.00
7.90
14.50
17.50
25.00
30.00
47.00
53.00

02.35
2.75
4.15
6.50
8.00
11.50
14.50
23.00
29.00
34.50
42.50
54.50

7.-0

12.00
14.50
18.00
22.50
29.75

72 00

88.00
Q

$7.50
9.25

112.75
15.75

522.25
28.85

22.00
29.95
41.50
44.50
72.00
61.50
110.00

26.7e
34.75
44.75
54.75
82.75
94.75
128.75

170.00

195.75

38.85
54.85
84.85
99.85
160.85
190.85
235.85
295 35
405.85

165 75

135 00

for 534
for 514
or
for SI
12. 3 for $5.00
29e, 12 f or 52.00
490, 6 for 92.50
294, 6 for 51.00
59e. 6 for 52.00
50.00:
98.00:

SUPPLIES

Stock
Number

Gí0

Variable 0-28VDC. Completely Build. Ready to
Go Full Wave Selenium
Rectifier. Tra or
V r
V
h.
Amp
e
TerMeters. Switch
In H d
minals
Is A Fuse.
Duty Steel Cabinet Std
220V1
115V/80oy

4

'

T28V5A
T28V5ACC
T28V12A
T28V/12ACC
T28V24At
T26V/24ACCT

Veer.nrder

Continuous
Rating

0-28WVDC at 5 Amp
5 Amp (1% Ripple)
0-28 VDC et 12 Amp

Amp (1% Ripple)
0-28 t DC at 24 Amp
24 Amp (1% Ripple)
T28VSOAT
0-28 VDC at 50 Amp
T28V/SOACCT 50 Amp (1% Ripple)
728V500Á
0-28 VDC at 100 Amp
T28V/100ACC1 .00 Amp (1% Ripple)
12

AC/DC
30/12
10

-

Q
2.95
3.25
4.75
5.95
7.95

Phase Bridge'
120VAC 240VAC
1SOVDC 300VDC
$14.90
52
15.90
30.900.95
3

36 95

16.90
20.90

39.95

36.90
41.90
50.90
99.90
317.90
134.90
179.90

9 95

14Q.90

23.95

71.95
97.95

1.9.95
225.95
269.95
359.96

With

M
545.00
60.00
99.00
139.00
135.00
195.00
260.00
370.00
469.00
650.00

100 amp
18 Volt 2 amp

CH001/50 Amp/.00111Y/Hipereil Core
CH0035/70 Amr/.o035HY/.0096 Ohm ..

554.00
566.00

New Rectifier & Transformer Combo
Sel/Bridge 115 y 60 cyc Input
up to 14VDC at 12 amps Cont. Duty.. .019.98

TUBES

DUAL PRIMARY 115

THAT'S

6

Dept.

®

A
BUY
1

1

1

Replaces
FA 104/FTI18
Amelo 5804X
GE FT 310

No.

THI

41

a 2/510
3/

58

13.39
54.21
93.58
808

Mao e Each

99.98
10.98

180
100

9.98

100
900
900
180
150
2000
160

BY IV. 4880

THVA

1.98
10.90
0.08
10.00
T DX
49.90
3583TQ PT 301
4.29
GE FTIbb
FT105
TRIGGER C011 LO & HI VOLT Fl ASH $1.47

V4X4

X400
DX A FA000
D X C/950 860

TLX

Write for "TAB" Flash Tube Dota 50¢
METER BARGAINS

220V 60cß

o-0 M

A

t

DC/3

RH ADC Tuning

M

$3.49 ee
Lots of

3

tb 8'
ALL PURPOSE, Compact Maa/w 1045ç
ly 7 0 . W. E. Read/UTC-XFMR
eich;
Po.tpaid U.S.A.
0 wan 7600 aepe. GTD.
250
1

"TAB"

TESTED & GUARANTEED
PRICES SUBJECT TO CHANGE
WRITE FOR COMPLETE TUBE LISTING

7D7Á..

--"120A3/VR75..

1.95
.32
.60
.98
3.08
.62
.92
1.48
2.48
3.50
11.57
6.53
11.57
7.52
11.57
11.57
13.57
2.24
1.72
12.08
298.45
1.06
3.44

VARIABLE

7.905820

2.70

íN46
1Ná7
1848
íN51
íN54

11.48
4.98
5.98
7.94
12.46 1N54Á

9,92 1N58Á
9.92 3N60/.40, Q 100 534
39.45 1N63/K63...1... 2.49
5.95 1N6Á....
1.42
GET OUR
29.45
4.48

.q

PRICE
BEFORE

1.26
1.25
3.29
2.59

" TA B"

YOU

G185013/0-270V/31A/LN
delivery from stock

TRANSFORMER SPECIAL!!
6.3 Volt 33/4 Amp.
CONTINUOUS DTV 11SVAC
Inpe.t.SI ZE 2-S/16H'2 L/1 H' W
HVY DTY CHANNEL MTG
LEADS
8 INCH WIRE
89c
LOTS OF 12 EA
QUANTITY OF 25 EA.... 850
SOLD SINGLY SPEC .. 980

BUY

FLEXIBLE
WAVE
'lJ
*
GUIDES
CG188U/42:/EIG62U(Er118083) ...57. 3/910
53, 3/55
CG18817/12f0052U(E137861)
CG18813/24 /UG52U
$4 A 3 for 510
X bood t' ÚG30 (3.) plain 9'......52. 3/63

HORN ANTENNA & WG UGIBIUI/fiance
00°twist to X WO to 180° Elbow A enelo.ure
WGR-111
57 0. 3 for DI
MAGNETRON
HELIPOT 100 Ohm
4/0.5%/I0Tar.g 96.49
HELICOT 2000 Ohm/0.5%/ Is Tor....06.49
MICROHELIPO
50.0.000
56.49
Q
826
50.000 Ohm/0.5%/ 10 Tern
94.10: t for 26
Qty Bu
TUBE
51.2501: for 56
808 NEW RCA..

i

THOR ELECTRIC DRILL
with Jacob Geared

Chuck and Key
Model 2001
Workhorse
1/4

R7.9ßr4oe (Powerful) UL lamed.
110V AC/DC motor. etelf.aligehig
thraet bearing. and 9 drill bite
Model 791 H' Drill 800 Rpm
Model 4003 H' Drill 425 Rpm

THOR

43

t I

i'l()

ROTO Sabre Saw
ROTO Hole Saw

www.americanradiohistory.com

ÁT5.0 HM,
58.05
03.37

039.95

.TS
5 3 95.95

ea

lets of 3: 53.75 ea
CHROME VANADIUM SPEED DRILLS

60 pee Set 31 to 80 C.V
13 pus Set 1, 18

toywith
.

iodes.

CUMMINS BALL -RIGHT 44

netr:al )t' electric drin w/seared
All Ball bearing and Perm -Align Gears.
brad

..

Special

.....

05.95
51.98

chunk.

"TAB"

.. ...922.50

WANTED
ALL EQUIPMENT AND TUBES
WE BUY, SELL & SWAP AS WELL

RECTOR 2-6245

CABLE: "TABPARTS"

January,

402

bell
514.25
020.95
529.95

POWER SAW (00 eut 1.3/18'.
522.35
MAXSAW (90°

A
BUY
PH.

5400 Rpm

illme

CUMMINS 694' FAMOUS
eut 2H'. 45° eut dregs 2141..

THAT'S

Liberty St., New York 6, N. Y., U.S. A.

i.

stil

Write

4.00
.47
.45
.78
1.00
1.15

41.12.

41.98
54.67
132.00
103.00
132.00
163.00
100.00

V09Á

0-270V/7.5A t

GR50A/0-13SV/45A/LN
(LN) Like New, complete GTD. (t)3 Phase
Industrials: 6 or more 10% disc.

2.08

1.29
6.95
16.95
1.45
.69

u0c2.606/0-135V/7.5A
23.40
18.00
Uncased/0-270V/3Á
Cased 0-270V/3A

Cased 0-270V12At
Cased 0-270v/15wT

148.00
7.90
2.98
3.70

í.i5

,

0-2770V0V/9Át

Caasedsed

296.00
2.99

2.58
.BB 8012
3.92
31.48 8013
3.9
Xtal Diodes
51.55
1.94 3N21A
2.10
16.98 3N2í6
1.22
3.95 íN22
1.35
2.741N23
1.89
9.98 1823A
2.00
14.48 íN236
4.98
31.00 íN25
8.75
44.00 íN26
1.55
.42 íN27
3.46
3.22
.88

1.25
2.62 1N38Á
á.56',1N41
10.88 íN42
3.00 1N45

GCaudied

2.át

14.96 5844
4.96 5844
7.94 5681..... ..
17.98 5979/6551..

75aß'

VOLTAGE
TRANSFORMERS

SUPERIOR-GR-STACO
0 .04/0-A..... ...... 511.25
yy, Cased/0-135V/7.SA... 20.70
16.20

Cased/0-13311/15A

1.28
3.74
7.54
8.52
6.24
3.65
2.90
1.29
120.00
130.00
1.72

.995693

i

7

1.20

.99 5694
1.99 CK5702
CK5703
2.49 5713
WL5736
3.49 5749
65.00 5751
34.96 5769
4.72 5812
1.8 8 5814

.i

Singly 53.79 ea. Mobile Clamp.

-`
i
t
TPA15
7.98 1633
3.49 1636
18.97 1642
17.75 í6l0
12.49 2050
12.49 2050W
.88 5618
1.68
12.69 513375
1.05 5640
3.48 5641
49.97 5643
52.00 5644
15.95 5646
1.49 5651
1.49 5654
1.79 5656
1.45 R045657
1.89 5663
5.72 5670
1.89 CK5672
3.68 CK5678
.99 5687
2.1 5691
1.9915692

4.90

SENSATIONAL
SLIM -JIM HI -GAIN
DYNAMIC MIKE &
TILT STAND

TPA050/50W....52.55; TPA073/76W....13.65
TPA100/100 W... 4.00: TPA290/200 W ... 5.75
TPA250/250W... 6.75; TrA300/30ow... 7.25
TPA500/500 W... 8.25; TPA730/700W ...11.75
16.95
Model TPA1000/1000 Watts/1KW
Model7PÁ3000//300WÓ0O 5ßt6ß/3KW /2KW 49.95

29.00 1625
.861632

53...012255

NBdpH.910.95.
51.3963/54
2/$20
Rod/301

e AY

To 110-120V or
For 220 -240V/50 -80ßy Input
Step-up with Cord Plug A Receptacle.

59.98 1613

Rad... 53.95. 2/67

AC(3

Weston 120MA/RF/8/
Weston VP -20 to +3/80 3'/8513 016.98. 2/330

230 TO 115V AUTOFORMERS

48.49 1614

M

10-100
0 V AC/2 HÇ /Read/W H

CHARGES RECTIFIER
13-0-13V (CT) 100 Amp Fan Cooled or 34 Amp
Alr Cooled. Replacement 6 Volt B
910 0 3 for 527
Charger. Model CR16

50.8814131

2

"T

HEAVY DUTY BATTERY

_

08

"TAB" PHOTOFLASH LAMPS

25.2V/2A or 12.8V/4A or 2X12.8V/2A Cased 30f
W/3411/2 34' D
53.59: 3/510112/136

69.987O5Á

2/936

$8

CR5517 mini gee Rectifier
800VAC Selenium Rectifier
1800VDC Selenium RentiSor
Electro,.ie Flash Handbook ekt Pats

51.98

$0.58 CV148
599.51 6517
.56íF0166
199.99 65 K7GT....
1.04 4352
.64 FG172
1.37 4PR6OA.... 42.50 6SL7GT....
082
.68 211'VTIC...
65N7GT....
.96 EL5BHD... 15.99'
083/VR90. .
.62 RX215
9.89
6SQ7GT....
.92 5C21/C6J...
0C3/VR105.
38.95 6SR7
.62 RX233A.. ..
OD3 VR150.
.92 5C22
í0.98,6T6
.96 250TH
183/8016.... .80 51321
6U4
.74
2507E
1.20
1.83 5R6GY
1622
.99304TH
8.87 SR4GYW... 1.75 6U8
1623
1.39 3047E
1.48 6V6
6.98 574
1624
.59
3716
2.24 5U4G
.55 6V6GT
1826
.5236ßA
11.98SV4G
.95 6W4GT
1627
.49G0034Á....
.99 6X4
í632/532A.. 2.48 523
.54,446*
9.15 6A7
.85 6XSGT
1835
.88 4466
14.87 6A8GT
.90 6Y6G
11337
.68 450TH
17.48 6ÁC7
.80 7Aß
1642
.76 450TL
1.90 SAGS
.71 7C7
1846
1.14 7F7
45.00 6ÁG7
.82 460/H F200..
1863
1.24 CK502AX...
1.21 7Fß
.48 6AH6
1L4
.72 CK503A X...
1.35 6ÁJ5
1.40 7H7
íL6
.87 7N7
.92.CKSOSAX...
.98 6A K5
11.05
1.06 CK512AX...
2.79 7V7..
.78 6AKSW
1LN5
298.00 CK531DX...
.52 6AK6
.92 0021
1U4
.54 531
.48 32A 1.5
.54 GALS
íu5
.54 CK5320X...
.98 12AT6
.70 6Á1.7G7....
1V2
3.27 32ÁT7
.89,W1.532Á....
.98 6ÁN5
1X2A
.52 12AÚ6
.72 CK536A X...
27.00 OÁ05
2C36
2.78 12AÚ7
26.98 6AQSW
.69C K539DX...
2C39Á
4.98',6ÁQ6
.81 12AV6
.52'CK541DX...
2C40
37.48'6Á07G7.... 1.29 12AV7
.98 CK543DX...
2C43
3.27 12AW6
1.18 CK544DX...
1.15 6ÁR6
ác14
.98 CKS46DX...
3.88 6Á55
.79 12AX7
2C5í
1.69 CK571AX/
1.18 6Á56
2.22 12ÁY7
2021
1.49 6Á57G
3.48 12BÁ6
.59 5886
2E43
27.00 6ÁT6
.94 CK573AX/
.54 12BÁ7
2)31
1.10 12606
29.48 6Á005G7...
.59
6029
2132
2J;;
27.00 6AÚ6
.59 WL652
.56 12BE6
24.98 6AV5GT....
.98 12BF6
.BS WL676. .. ..
2134
12.70 6ÁV6
.49 í26H7
1.29 7O3Á
2337
1 .18125Á7G7...
.68
604G
2338
1.08
6.98 66ßG
.60 í25C7
2139
1Aß.98 6BÁ6
.09,125 FSGT...
.54 7078
2141
1.09 12SF7GT...
.84 715A
24.65 6BÁ7
2148
81.00 SECS
.63 125 G7
.80 7156
2349
1.23 125H7
99.98 6BC7
.63 715C
2)50
238.98 6806
.83 12S17GT...
.54 7í7A..
2151
149.00 66E6
.54 12SK7
.66 719A
2156
.62 721A
49.45 ORES
.98 125L7GT ...
2162
1.58 125N7GT..
.68 722A/287....
11.48 6BH6G
20422
11.46 6BH6
.54 723Á/B
.63 1I507GT...
2K235
28.49 6816
.66 724A
.69 125íF7
2K25
1.58. SRC12
349.00 724B
2K25/723Á6. 23.88 66 K7
27.48 661.6
58.00' SRX16
149.00 725A.
2K2ß
219.348 6:MGT....
1.19 FG17
3.90 72OÁ..
2K33
134.99 6BN7
2.69 24 G/3C24... 1.32 7266
2K39
126.00 6BQ6GT.... 1.20 25806GT...
.98 726C
2K41
1.65 26L6GT.....67í801A
145.00 6BQ7
20442
72.50 6C4
.52 25Z5
.78 603
2K45
24.50 35Z6GT....
99.48 6C2í
.58 805
2K4ß
298.00 6CB6
.54 607
.59 35ZSGT....
2P23
3.69 357
4.88 808
2X2
.42 6CD6G
2.70 351.6
.67 809
3612
2.48 604
.Be 3523
.68 810
3023/RK22. 4.95 606
6.20 448533
4.70 6F4........
4523
.88 811
3624
3.70 6F6
.]9 8
1.98 812
3826
.76 833
3628....... 7.90 6CJ/5C21... 9.89 50ÁS
85.00 614
6.66 SOCS
.54 ß1l
3C223
.62 835
8.67 615
3C23
.54 501/6GT.. ..
.58IRK61/XFG1 2.65 829
3C31/C18... 3.45 616
9.51 6K6GT
14.68 8296
.54 FG67
9.98 6K7
.58 HY69
4.98 832
3C453C
1.08 7íA
.74 ß32A
306/1299....
.69 6K8
1.48 78
3D21Á
8.15 616
.78 ß33A
1.08 80
3D22.
13.97 6L6G
.583836
1.08 81
1.90 6L6GA
1.38 837
3023
14.49 6L6GAY.... 1.98 83
1.12 849
3E29
3K23....... 349.00 6SA7GT.... .66 83V
1.22 860
149.00 65C7
.90 84/624
.62 865
3035
.78 100TH
23.4965 F5
9.88 ß66A
4C35
38.99 65F7
24.58 872A
.]3 F0í09
4021
.64
917
4E27
129,51 6SÚ7
VXR130.... 1i:6ó

0A2

mew

Mgr
18MFD/2600VDC/í6W8 Conde OB
18M FD/1.8 to 2.8KV/60W8 Coa4
famous

2587

PRIMARY 111V 60cyem,mSEC 18-15-9-0-9-15-18 Volts
4 amp..
98.65; 2 for 515.70
12 amp
516.65; 2 for 529.95
24 amp
535.75; 2 few $00.90
159.001 2 for $112.00
5108.; 2 for $210.00

832.18
low leakage

.

525MFD/400V/58W'Bede ands

TLW

.

50 amp..

eamo epee. batterie.

81.95

16-0-16V (CT) Fan Cooled. For 12V/6OAmp
h
d 6V/100 Amp B
Model CR30
511 0 3 for 130
RECTIFIERS to Concert 6 Volt Trickle
DC POWER -SUPPLY
Roo Battery Cher. to NEW 12V & 6V use
BA14/1*/57.35: BE10/2A/52.00: BF14/3A/53.001 Variable DC Power Supply
BG14/4A/53. SO; 13114/6A/53.50: BK14/10A/16 Full Wave Rectification
Includes Data for CONVERSION BCT 2/2A 6000MFD Condeoee, Filter
..
55.98
12 & 6V Battery Ch
R d t
Operate Input
115V 80 cy Output 0.3V or
NEW RECTIFIER CHOKES
12.6V 2 Amp.
$12.98
CH07/4 Amp/.07000/.6 00,0/10 Lb.
$7.95 Mode; 2DCF (2 amp)
522.98
CHO1/12 Amp/.0111Y/.1 Ohm/12 Lb,.....514.95
Model SDCF (5 amc)
132
CH004/24 Amo/.0041-7Y/.025 Ohm/20 L611..529.95 5DCF ACC/6 amp/1 % Ripple

2

30c:

BAATTERY1106 WATT/SCDS KIT

Cor Tap

NEW RECTIFIERS XFMRS

14.98
up to 28VDC at 4 amps Cont. Duty
29.98
up to 28VDC at 12 amps Cont. Duty
59.98
up toto 28VDC
at 24 amps Cont. Duty
up
28VDC at 50 amps Cont. Duty 117.98
ter to 28VDC at 100 amps
Cont. Duty 199.00
*TRANSFORMER HAS DUAL INPT 1151.230V

590 :c 100/053

C

12

51.35
2.00
2.95
3.50
4.10
5.95

NEW HIGH CURRENT POWER

Xnt

2X26V/2A,

10

50

TWO 2X2 FIL
51.98
WND
770CT/200MA, 5Y/3A, B.1VCT/SA
.54.98: 2 for $91 0 for $24
THORDAR9ON.
370V/2.5MA. 2.5V/3Á HVINS HMBLD includes
$3.69; 2 for 06.00
FILTER PARTS 4/teope
701VCT,70MA, SVCT//3A 8.3VCT/2 SA.. 53.95
601VCT/SOMA, BV/SA, 8V/1.5A. 5V/IA HALF
SHELL.
$2.49; 2 for 54.50; 10 for 520.00.
550VCT/250MA, 5V/2A, 8.3VCT/2.5A. 12.0V/
04.50: 2 for 58.00
3.6A COD RCA
43OVCT/90MA, 0.3V/1.0A, W/INPUTS 8, 12,
$ 1.49
AC
24,
1.39
2X330VCT l0MA, ESCH WNDG
1100V

4

24
24
36
36

TRANSFORMERS
ALL 115V 60 CYC INPUT

/00//35M

Moo 18VAC 36VAC 72VAC 13OVAC 144VAC 266VAC
Amp 14VDC 28VDC 56VDC 100VDC 118VDC 217VDC

damera

two/O25MFD/400V Total 103R
Seeds.
Reoletoro. o.c.oltors
ti8er. 8 .ßb tube In 1041005fo
Leh goo. guide $40 o. Rode

"TAB" manufactures power rectifiers to your specifications. From
one amp up to and above 1000 amps, convection or fan cooled,
single or 3 phase. "NEMA" & JAN Specs. Write for catalog.
" FULL WAVE BRIDGE

15. 20. 26

abr8
trend

Ineludee

Money Back Guarantee
(Cost of Mdse. Only)
Min. Order FOB
$5
N. Y. C. Add ehpg.
charges or 25°é Dep.
to
Prices
Change Without Nelle..

Subject

1955

-

ELECTRON ICS

INDEX TO ADVERTISERS
Acheson Colloids Company
Acme Electric Corp
Advance Electric & Relay Co
Advance Electronics Co., Inc

65
327
321
361

Aeronautical Communications Equipment,
Inc.

90

Aerovox Corp.
Aircraft -Marine Products. Inc.

55

Airpax Products Co.
Airtron, Inc.
Alden Products Co.
Allegheny Ludlum Steel Corp.

Allen-Bradley Co.
Allen Manufacturing Co.

254, 255

27

313

328

Bakelite Company,

-

103
63

349
317
100

PANORAMIC

327

325

SWEEP

23

GENERATOR

33

62

335
211

"r

MODEL

G-1

40
360

A Div. of Union Carbide & Carbon. Corp.
30, 31
Baker & Adamson Products, General
Chemical Div., Allied Chemical & Dye
Corp.
189
Ballantine Laboratories. Inc.
190
Barry Corp.
21
Bausch & Lomb Optical Co.
70
Bead Chain Manufacturing Co.
319
Beaver Gear Works, Inc.
286
Bell Telephone Laboratories
74
Bendix Aviation Corporation
Red Bank Div.
270
Scintilla Div.
211
Bentley Harris Mfg. Co.
235
Berkeley Div., Beckman Instruments,
Inc.
309
Bird & C.., Inc., R. Ii
350
Bird Electronic Corp.
334
Biwax Corp.
357

ELECTRONICS

Bradley Laboratories, Inc.
Branson Corp.
Bruno -New York Industries Corp.
Budd Stanley Co., Inc.
Burgess Battery Co.
Burlington Instrument Co.
Burnell & Co., Inc.
Bussmann Mfg. Co.

359

84

99
Allied Control Company. lite
Allied Radio Co.
:74
Allmelal Screw Products Company. Inc_.. 337
Alpha Metals, Inc.
351
American Electrical Beater Co.
250
American Electronic Mfg., Inc.
359
41
American Lava Corporation
American Metal Co. Ltd.
333
American Phenolic Corp.
45
American Television & Radio Co.
339
Amperes Electronic Corp,
243
Amperite Co., Inc.
220
Ampex Corporation
104
Andersen Iaboratories, loc.
351
Andrew Corp.
79
Apex Coated Fabrics, Inc.
350
Arnold Engineering Co.
13
Astron Corporation
219
Atlas Engineering Co., Inc.
356

Atlas Precision Products Co.
Augat Bros., Inc.
Automatic Mfg. Corporation

Boesch Mfg. Co., Inc.
Bomac Laboratories, Inc.

540 cps -200,000 cps

Cambridge Thermlonic Corp.
60
Canoga Corp.
301
Chase Brass & Copper Co.
97
Chester Cable Corp.
264
Chicago Standard Transformer Corp. ... 296
Chicago Telephone Supply Corp.....32A, 32B
Cinch Mfg. Corp.
177
Cinema Engineering Co.
366
Clarostat Mfg. Co., Inc.
195
Cleveland Container Co.
187
Clifton Precision Products Co., Inc.
191
Cohn Corp., Sigmund
329
Collectron Corp.
321
Color Television, Inc.
305
Comar Electric Co.
252
Communication Accessories Co.
96
Conununicatton Products Co., Inc.
323
Computer -Measurements Div. of The Detectron Corp.
405
Continental Communications, Inc.
349
Continental -Diamond Fibre Co.
56, 197
Continental Wire Corp.
358
Cornell-Dubilier Electric Corp.
61
Corning Glass Works
202
Cornish Wire Company, Inc.
344
Cramer Co., Inc., R. W.
206
Crane Packing Company
273
Crosby Laboratories, Inc.
337
Cross Co., H.

331

Crucible Steel Co. of America
Cryco, Inc.

209

a..

Assures Convenient
Accurate Analysis of
Frequency Responses
between 40-200,000
cps because of these
Unique Advanced
Engineering Features

a.

a>iv:

o-

.

?'`.::.Ä.>.1'`

DIRECT READING SCREENS:

.

Frequency and ampli-

tude calibrated for slave 'scopes.
FREQUENCY RANGE: Log 40-20,000 cps or 400200,000 cps, true decade, selectable. Linear
same as above. Two selectable linear sweep widths calibrated and continuously variable from

20 kc to 100 cps, and 200 kc to 1 kc. Sweepwidth remains constant as calibrated center frequency control is varied anywhere between 0 to
200 kc.
AMPLITUDE SCALES: Linear or 2 decade log.
OUTPUT VOLTAGE:
2 volts into matched 600
ohm load, flat to within 5%. 75 db attenuation
in 5 db steps.
RETURN SIGNAL AMPLIFIER and ATTENUATOR:
Covering range of 40 millivolts to 200 volts.
DISTORTION: At least 40 db below maximum

output.

SCAN RATES: 1 cps internal or 0.04 to 60 cps
TW-1 Triangular Wave Generator.

with Model

INTERNAL MARKERS: Passive fundamental frequency null type. Fixed markers at 40, 1000
and 20,000 cps. Variable markers 20 to 200,000
cps in four decade steps.
Separate output for variable marker for use

with Signal Alternator Model SW-1 for alternate
presentation of marker and response characteristic under test.

354
Response of an audio band stop filter with null
marker showing frequency of one peak.

Write Today for Complete
Doge Electric 'Co., Inc.
Deno Electric Co.
Doyen Company

406

3rd Cover
Daystrom Instrument, Div. of Daystrom,
Inc.
981
DeJur-Amsco Corporation
216
Dialight Corporation
341
Diehl Manufacturing Company
236
Donnor Scientific Co.
326
Driver -Harris Co.
201

January, 1955

Specifications and Prices

404

PANORAMIC
RADIO PRODUCTS, INC.

Made by the
makers of
Panaduptor,
Panalyzor,
Panoramic
Sonic Analyzer,
and Panoramic

Ultrasonic

Analyzer

/)10

South Second Ave., Mount Vernon, N. Y.
Mount Vernon 4-3970
Want more information? Use post card on last page.
403

www.americanradiohistory.com

for all applications
requiring exceptionally
high insulation
resistance and unusual
stability at high
temperature

Dumont Airplane & Marine Instruments,
Inc.
340
Dumont Laboratories, Inc., Allen B.
251

HOPKINS

"HY-THERM"
New sub -miniature
high temperature

EECO Production Compare, a Sub, of
Electronic Engineering Corporation of

CAPAC ITOR

California
Eastern Air Devices, Inc.
Eitel-McCullough, Inc
51,
Electrical Industries, Div. of Amperes

348

F-R Machine Works, Inc.
Fansteel Metallurgical Corp.
Federal Telephone & Radio Co.
Film Capacitors, Inc.
Flltors, Inc.
Filtron Co., Inc.
Five Star Company
Ford Instrument Co.

229

81

330

Electronic Corp.
199
Electric Soldering Iron Co., Inc.
331
Electro Measurements, Inc.
335
Electro Motive Mfg. Co., Inc.
233
Electronic Associates, Inc.
310
Electronic Engineering Co. of California 194
Electronic Instrument Co., Inc. (EICO) 319
Electronic Plastics Corp.
338
Elgin-Neomatfc Inc.
329
Empire Devices Products Corp.
272
Engineering Research Associates. Div. of
Remington Rand, Inc.
347
Epco Products. Inc.
354
Erie Resistor Corp.
91
Ewald Instruments
368

Hermetically sealed and metal
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.

2082 Lincoln Ave.,

Altadena, Calif.
Sycamore 8-1185
Offices in

Have a special problem? Write,
wire or phone for details, TODAY!
Catalog available.

WASHINGTON, D.C.
and DETROIT

CabTe Clamp

Teflon Insulation

Silicone Gasket

282
207

327

265
28
325

333. 360

':78
Controls, Inc.
Gabriel Electronics, Div. of Gabriel Co
294
Gabriel Laboratories, Div. of Gabriel Co 295
Gamewell Co.
234
General Cement Mfg. Co.
366
39
General Ceramics Corp.
General Electric Co.
Apparatus Dept.
117
Electronics Dept
101
Tube Dept.
93
17
General Radio Co.
237
Good -all Electric Mfg. Co.
332
Grant Pulley & Hardware Corp.
348
Graphite Metallizing Corp.
248
Green Instrument Co.
82, 83
Greenleaf Manufacturing Co.
357
Cries Reproducer Corp.
227
Guardian Electric Mfg. Co.
358
Gudebrod Bros. Silk Co.. Inc.
G -V

Center Conductor

UG-88

Bayonet Locking

Clomping Nut

C'U

TYPE BNC

Sleeve

DACE NO. A-100-813

Design with Dage!
Dage engineers are interested in your
even before you have
design problems
them! Call on Dage at the very beginning
of your next project-see for yourself how
skillfully Dage can help you coordinate
details and overcome design "bugs."
Your RF connector order placed with
Dage receives the careful attention it de-

...

UG-88

fa.TYPE

C/U
BNC

DAGE NO. A-100-813

serves. Dage expertly designs, carefully
makes all types of RF connectors including Type N, C, BNC, improved BNC's
and SM's. Dage designers are specialists
in producing your special connectors.
Remember, on your next project-"Design with Dage"; call Dage
even before you start!

...

Write Doge today for your
copy of Catalog 201
Write, phone or wire your
-

RF

connector order to

Dage today!

DAGE ELECTRIC COMPANY, INC., 67 NORTH SECOND STREET, BEECH GROVE, IND.
Want more information? Use post card on last page.

Hammarlund Mfg. Co., Inc.
Handy & Harmon
Harrison & Co., Philip H.
Hart Manufacturing Company
Harvey Hubbell, Inc.
January,

404

www.americanradiohistory.com
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-

25

279
333

238
192
ELEC FRONICS

242
Harvey Radio Company. law.
204
Haydon Co., A. W.
321
Heath Co.
Heiland A Div. of Minneapolis -Honeywell 266
112
Heldor Mfg. Company
InstruBeckman
Div.
of
Helipot Corp.
183
ments, Inc.
366
Henry & Miller Industries, Inc.
69
Hermetic Seal Products Co.
276
Hetherington, Inc.
36, 37
Hewlett-Packard Co.
283
Hitemp Wires Inc.
404
Co.
Hopkins Engineering
246
Hudson Radio & Television Corp.
78
Hudson Tool & Die Company, Ins.
221
Hughes Aircraft Co.
Hughes Research & Development Labora346, 355
tories
357
Inc.
Hughey & Phillips,
354
Hycor Company, Inc.
32
Hydro Molding Co.

FREQUENCY COUNTER
STRAIGHT( Batch) COUNTER
TACHOMETER

.

direct reading MODEL

MULTI-SAMPLING
3 to 50 serond manual
MANUAL RISET
Display unit reset

INPUT
.1 Volts RMS
FREQUENCY RANGE
20 to 100,000 CPS
GATE TIME
1 second (.1 and 10 sec.

AUTO.ATIC RESET
Display .5 to 6 sec.
variai le

available)

STABILITY
Short Term
1 part in 105
(106 with crystal oven)

READ.OUT

ACCURACY

SIZE and WEIGHT

-

Inherent ±

Indiana Steel Products Co.
Industrial Instruments
Industrial Test Equipment Co.....
Institute of Radio Engineers
Instrument Corp. of America
Instrument Electronics Corp.
Instrument Resistors Co.
International Crystal Mfg. Co.. Inc.
International Nickel Co., Inc.
International Rectifier Corp.
Ippolito & Co., Inc., James
Iron Fireman Electronics Division

J F D Mfg.

106. 107

214
344

280

'364

-

- 'Hx

14y'Wx7
131/2'

TIME BASE

D

approx. 28 ponds

Oscillator
(Oven Available)
100 KC Crystal

COMPUTER -MEASUREMENTS
DIVISION OF THE

5420 Vineland Ave., Dept. 78

No. Hollywood, Calif.

265
263
52

262

263
34

364
293

Development and production facilities
now available for precision equipment
New York firm specializes in mechanical, electro -mechanical
and electronic equipment for customers who want
workmanship and precision rather than mass production

212
322
Co.

340
331
225

15
Kahle Engineering Co.
Karp Metal Products Co., Div. of H & B
105
American Machine Co.
315
Kay Electric Co.
320
Kearfott Co.. Inc.
50
Keller Tool Co.
181
Kepco Laboratories
Hester Solder Co.
223
Keystone Products Co.
231
Kinney Mfg. Division, New York Air
Brake Company
57
Holleman Instrument Corp.
38
Kurman Electric Co.. Inc.
361

ELECTRON ICS

to 107,000

Evert

261

Co., Inc.

James Vibrapowr Co.
Jennings Radio Mfg. Corp.
Johnson Company, E. F.
Jones Div., Howard B., Cinch Mfg.
Jones Electronics Co., Inc., M. C.
Joy Manufacturing Co.

1

direr' in e-ents per sec.

Until recently our engineers and factory have
been fully occupied in developing and producing electro -mechanical and electronic
equipment for the armed services. Now,
however, we are in a position to offer product development and precision production of
similar parts and complete units to industrial
concerns.
A background sketch of the company, including a summary of work done for the
U. S. Navy and a list of production, testing
and laboratory equipment, is available on request. Send for free
booklet, "Development and Production Facilities for Precision
Equipment." Please address Francis L. Corbin, Chief Engineer.

PITOMETER LOG CORPORATION
239 Lafayette Street, New York 12, N. Y.
Want more information?

Use post card on

last page.
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TO MANUFACTURERS
OF ELECTRONIC EQUIPMENT
1.

2.
3.
4.
5.
6.

Businessmen of Lakeland,

Friendly labor supply.
Unusual city, county, and
state tax advantages.
Industrial sites plentiful.
Good banking facilities.
Full cooperation guaranteed.
Strategic location

Florida will cooperate fully
and furnish complete in-

SMALL
or
MEDIUM
INDUSTRIES

turers who will consider

relocating or establishing
a

branch unit in this fast-

growing central

J

Florida

It's "TREATMENT"

weave

Coils for High

Temperature
Application

40
344

SII
341
323
298
53

361
311
362
352

228

249
323

213
120, 179

&

Equipment

Corp.
Marconi Instruments, Ltd.
Marlin-Rockwell Corporation
Martin Company, Glenn L.

DANO

Send us samples or specifications with quantity requirements
for our recommendations. No obligation!

Also, Transformers Made To Order

312

80
111

215, 304
303

McCoy Electronics Co.
McGraw-Hill Book Co., Inc.

337

115
McShan Development Corp.
240
Measurements Corporation
338
Metal Textile Corporation
Metals d Controls Corp., General Plate

58

Div.

DANO's battery of vacuum
impregnating tanks and heat
controlled ovens for curing
your Best Bet for Coils
varnish impregnations is always at your service. Yes, Dano coils and Dano customers are always
treated in the manner that makes your production pay dividends.
Molded Coils
Bakelite Bobbin
Cotton Inter-

404

342

Manufacturers Engineering

LAKELAND, FLORIDA

Form Wound
Paper Section
Acetate Bobbin

Magnetic Amplifiers, Inc.
Magnetics, Inc.
Magnatran, Inc.
Makepeace Co., D. E.
Mallory and Co., Inc.. P. R.
Mansol Ceramics Co.

city

INDUSTRIAL DEVELOPMENT COMMITTEE OF 100
LAKELAND TERRACE HOTEL

that makes

39

manufac-

formation to

for

Laboratory for Electronics, Inc.
Lakeland, Florida Industrial Development Committee of 100
Lambda Electronics Corp.
Lampldn Laboratories, Inc.
Lapp Insulator Co., Inc.
Lee Laboratories, Inc.
Leland, Inc., G. H.
Lewis Spring & Mfg. Co.
Librascope, Inc.
Linear Equipment Laboratories, lac. ..
Lion Fastener, Inc.
Litton Engineering Laboratories
Lockheed Missile Systems Div.

Microtran Company
Midland Manufacturing Co., Inc.
Mlles Reproducer Co., Inc.
Millen Mfg. Co., Inc., James
Milo Radio & Electronics Corp.
Minneapolis -Honeywell Regulator Co.
Industrial Div.
Muirhead & Co., Ltd
Mycalex Corporation of America

358

National Moldite Co.
New London Instrument Co.
New York State Dept. of Commerce
Ney Company, J. M.
Nopco Chemical Co.

108

Oster Manufacturing Co., John

119

PM Industries, Inc.
Panoramic Radio Products, Inc.
Perkin-Elmer Corp
Perkin Engineering Corp
Pesco Products Division, Borg-Warner

267

Phalo Plastics Corp.

271

193
366
338

244
98
5

256

THE DANO ELECTRIC CO.
MAIN ST., WINSTED, CONN.

263
297
265
116

experience pays
let TWS* prepare
your industrial literature
'TECHNICAL WRITING SERVICE
McGraw-Hill Book Co.
330 W. 42nd St., N.Y.C.
send for information
Want more information?

Use post card on

Corp.

last page.
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403
275
363

89

ELECTRONICS

Phaostron Co.
Phelps Dodge Copper Products Corp., Inca
Mfg. Div. 7
Pitometer Log Corporation
Piz Manufacturing Co.. Inc.

Polarad Electronics Corporation. .77,

44

48, 49
405
244

205, 346,
355, 362

Potter Company. The
Precision Apparatus Co., Inc.
Precision Paper Tube Co.
Price Electric Corp.

208

Probescope Co.
Pye, Ltd.

457

Quaker City Gear Works, Inc.

292

replacing GLASS
with TEFLON

408

284
95

94

318
Radio Cores, Inc.
Radio Corporation of America..245, 4th Cover
92
Radio Materials Corp.
35
Radio Receptor Co., Inc.
Railway Express Agency, Air Express 118
Div.
247
Raybestos-Manhattan, Inc.
Raytheon Mfg. Company....18, 19, 29, 67, 300
269
Resin Industries, Inc.
Resinite Corp.. Div. of Precision Paper
230
Tube Co.
200
Resistance Products Co.
76
Revere Copper & Brass, Inc.
366
Rex Rheostat Co.
68
Robinson Aviation, Inc.
75
Roller -Smith Corporation

Rome Cable Corp.
Rumple, Inc.

285

Rutherford Electronics Co.

286

Chemelec Stand -Off
and Feed -Through Insulators

71

333
Sergeant & Wilbur Heat Treating Corp
211
Scintilla Div., Bendix Aviation Corp
363
Secon Metals Corp.
198
Shallcross Mfg. Co.
287
Shure Bros., Inc.
257
Sierra Electronic Corporation
186
Sigma Instruments, Inc.
334
Signal Engineering & Mfg. Co.
64
Simmons Fastener Corp.
42
Sola Electric Co.
4 85
Sorensen & Co., Inc.
289
Southern Electronics Co.
Spectral Div. Affiliated Gas Equipment,
Inc.
86, 87
203, 319
Sperry Gyroscope Company
11, 185
Sprague Electric Co.
43
Staekpole Carbon Co.
341
Sterling Transformer Corp.

Stevens Arnold Inc.

339

Stoddart Aircraft Radio Co., Inc. ...302,
Stone Paper Tube Co.
Stupakoff Ceramic & Mfg. Co., Div. of the
Carborundum Company
290,
Sturtevant Co., P. A.
Superior Tube Co.
Sylvania Electrical Products, Inc.
9

324'

277
291

Tough, resilient TEFLON made
these miniatures possible-and
BETTER-than glass -insulated
components.
COMPRESSION MOUNTING, without breakage.
WITHSTAND SHOCK and vibration

TEFLON'S superior insulating
characteristics made these minia-

in service.
NO ADDITIONAL HARDWARE

resistivity.

NEEDED.
ASSEMBLY COSTS GREATLY REDUCED.
THE PLASTIC'S

"MEMORY" securely

locks insulators permanently in
place. Minimum pull test 10 lbs.,

insulator to deck, hardware

tures possible-a-id

BETTER-

especially for high frequency, high
voltage or current, high temperature service.

surface and volume

HIGHER

loss factor End dielectre
cons ant.
LOWER

dielectric strength.
service temperature range
(-110° F to + 500' F).
ZERO water absorption (A.S.T.M.

HIGHER

WIDER

Test).
to insulator.
WON'T CARBONIZE under arcing
MINIATURIZATION is easily
or DC -plate.
accomplished.
and
Feed-Through Insulators fcr
Stand
-Off
INVESTIGATE Chemelec
superior service and lower assembly costs.
SEVEN STOCK SIZES, including sub -miniatures. Other dimensions feasible.
WRITE for Chemelec Bulletin EC -1153.

UNITED
STATES
GASKET
COMPANY

FLUOROCARBON

NC,

PRODUCTS,

CAMDEN

Repre,te
a

,

DIVISION

NEW JERSEY

1
,

Cities Throeghoe

in

vrinalpal

the World

325
102

259
Want more information?
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Use post card on

last page.
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Technology Instrument Corp.

196

Tektronix, Inc.
Tel -Instrument Co., Inc.
Terminal Radio Corp.
Terpening Company, L. H.
Texas Instruments, Inc.
Translcoil Corp.
Transistor Products, Inc.
Transradio, Ltd.
Transitron Electronic Corp.
Trans-Sonics, Inc.
Tubular Rivet & Stud Co.
Tung -Sol Electric, Inc.

114

Union

Carbide

&

Bakelite Company

HIGH SENSITIVITY
MULTI -RANGE TEST SET
20,000 OHMS
5,000 OHMS

..

The '1201 gives you

.

MORE RANGES

AN EXTRA -LOW VOLTAGE RANGE
AN EXTENDED LOW CURRENT RANGE
LARGER METER

210
217
299
72, 73

347
66

226

232
239

Div.

30, 31

Union Switch & Signal. Div. of Westinghouse Air Brake Company
308
U. S. Components, Inc.
325
United States Gasket Co.
407
United Transformer Co.
2nd Cover
Universal Manufacturing Co., Inc.
349
Universal Winding Co.
113

54
109

110
307

Waldes Kohinoor, Inc.
47
Waterman Products Co., Inc.
268
Waters Manufacturing Inc.
342, 343
Wenco Manufacturing Co.
333
West Coast Electrical Mfg. Corp.
288
Weston Electrical instrument Corp.
88
White Dental Mfg. Co.. S. S.
329
Whitney Blake Company
218
Winkler Laboratories
323

AN EXTRA -LOW RESISTANCE RANGE

A

248

Vacuum Metals Corp.
Vartlex Corporation
Veeder-Root, Inc.
Victoreen Instrument Co.

VOLT D.C.
VOLT A.C.

PER
PER

Carbon Corp.

188

SCALE FACE

SIMPLE, POSITIVE RANGE SELECTION
POSITIVE CONTACT JACKS and PLUGS

Compare These Wide Spread Ranges
and Special Features:

*8

DC VOLTAGE RANGES:

20,000 ohms per volt.

* 0.1.2-3-12.60-300.600.1200-6000
5,000 ohms per volt.

Zophar Mills, Inc.

831

PROFESSIONAL SERVICES

365

8 AC VOLTAGE RANGES:

volts.

*8 AC OUTPUT RANGES: same as AC volt ranges.
Built-in 600 volt blocking capacitor.
*7 DC 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

0 DB

=

1

RANGES:

-20

to +77DB.

DB

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 identified and isolated

TWO JACKS SERVE ALL STANDARD RANGES:

provide for extra high ranges.

jacks

SAFETY

MODEL

PHENOLIC CASE

120... complete with internal ohmmeter

batteries, banana -plug test leads and detailed
operating manual. Overall case dimensions,
53/a x 7 x 31/a"_......... .......... _.
Net Price $39.95

PRECISIONApparatlf. Co.
70-31 84th Street, Glendale 27,
(epos Drr..von 458 Broadway. Ne. York
In Canada

Ath, Cairo Corp.

Ltd

560

17.

i

u5A
ng

Streel

L.

Inc.

I., N. Y.

Cames- Mo,nane.
IY

Positions Vacant
366-386
Selling Opportunities Offered...366, 367, 384
Positions Wanted
367
Selling Opportunities Wanted
367
Employment Services
367

EDUCATIONAL
Books

* "TRANSIT"
POSITION on range selector
protects meter during transport and storage.
* Compact, laboratory styled Instrument.
and PANEL:
CUSTOM -MOLDED

SEARCHLIGHT SECTION
(Classified Advertising)
H. E. Hilty, Mgr.
SEARCHLIGHT ADVERTISING INDEX
EMPLOYMENT

Toronto 78

367

EQUIPMENT

(Used or Surplus New)
For Sale

387-402

WANTED
Equipment
ADVERTISERS INDEX
Admiral Corp.
Allied Electronic Sales
Alltronics
Arrow Sales Inc
Associated Sales Engineers
Atlantic & Pacific Wire & Cable Co., Inc
Barry Electronics Corp
Belvision Inc
Beckman Instruments Inc
Bendix Aviation Corp., Missile Section
Products Div.
Bendix Aviation Corp., Pacific Div

398
374
397
397
396

384

Bendix Aviation Corp., York Div
Bendix Products Div. of Bendix Aviation
Corp.
Bendix Radio Division of Bendix Aviation
Corp.
Birtcher Corp
Blan
Brush Electronics Co
Cardwell Electronics Prod. Corp Allen D.
Chase Electronic Supply Co
C & H Sales Co
Chicago Midway Laboratories
Clifton Precision Products Co., Inc
Communications Equipment Co
Compass Electronics Supply
Cook Research Laboratories
Convair
Cornell Aeronautical Laboratory Inc
Crosley, Div. of Avco Manufacturing Corp
Electronic Engineering Co. of Calif
Electronicraft Inc
Empire Electronics Co
Engineering Research Assoc
Electro-Voice Inc
Emeltone Electronics.
Esse Radio Co
Fair Radio Sales

Farnsworth Electronics Co
Fay -Bill Distributing Co
Finnegan, H.
General Electric Co., Syracuse Div
General Precision Laboratory Inc
Goodyear Aircraft Corp
Graebner's Electronics Exc. Exchange
Haller, Raymond and Brown Inc
t.
Hanover Electronics
Harjo Sales Co
Hoffman Laboratories Inc
Industrial Nucleonics Corp
Industrial Research Laboratories
Instrument Service
Instrument Service Co.
International Business Machines Corp
Institute of Surplus Dealers
Johns Hopkins University, The
372,
TSH Sales Co

Kollsman Instrument Corp
T_apirow Bros.
Ledco Inc
Lewis and Kaufman, Ltd
Liberty Electronics
Link Aviation, Inc
Lockheed Aircraft Corp
Maritime Switchboard
Maryland Electronic Mfg. Corp
Masson, W. L.
McNeal Electric & Equipment Co
Medical Salvage Co., Inc.
Melpar, Inc.
Minneapolis Honeywell
Mogull, Alexander
Motor City Surplus
Murry's Radio
National Co., Inc.
Neal. Don
North Electronic Supply
Page Communications Engineers Inc.

379

375
381

400
392
385
378
397
387
377
382
389
400
381

375
381

384
383
390
398
384

383
396
390
394
376
395
398
372
380
371
367

378
392
397
378
386
378
396
400

379
367
376
393

374
388
397
379
388
367

..

Pennsylvania State University, The
Photoswith Div., Electronics Corp.

373
388
385
386
394

398
370
383

401
396
397
373

398
398

378
385
385

Photocon Sales
394
Radalab
399
Radio Corpof America
368, 369
Radio & Electronic Surplus
392
Radio Receptor Co.
382
Railway Communication Inc.
395
Raya Trading Co.
392
Raytheon Mfg. Co.
480
Relay Sales Inc.
398
Remington Rand, Inc., Engineering Research
Associates Div.
376, 384
Research Associates Inc.
396
RW Electronics
394
Sapery Co.. Stanley
384
Seeburg, Corp., J. P
380
Segal Co., Louis
394
Sikorsky Aircraft
382
Stavid Engineering Inc.
374
Stromberg Carlson Co.
383, 386
Sylvania Electric Products Inc.
377, 386

"TAB"

Technical Operations Inc
Terminal Radio Corp.
Texas Instruments Inc.
Tung -Sol Electric Inc.
Trans -World Electronics Co.
Universal General Corp.
Victor-Bernard Industries Inc.
Vitro Corp.
Western Engineers
Westinghouse Electric Corp.
Westinghouse Electronic Tube Division
White & Associates Inc., R. E.
Wright Associates

This

index

readers.

is

published

as

a

convenience to

Every care is taken to make

402
386
399

382
377
392
388
392
386

391
370
386
398
367

the

It accurate. but

401

398
397
383

ELECTRONICS assumes no responsibility for errors or
omissions.

372
380

Want more information? Use post card on last page.
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For maximum resis

eJ

.;.: in minimum space!

NEW Lollypop Precision Resistor

t:.

Davohm Type 1273
no trick at all with Daven's unique and extremely small size
resistor to achieve ease of mounting in new printed circuit and
transistor assemblies. The trick is inside this tiny unit
it's a
completely new specialized winding technique developed by Daven,
which enables them to use extremely fine sizes of resistance wire
to obtain two or three times the resistance value that was previously supplied on a bobbin of this size.

It's

...

You

can't lick

Davon's
l

Only

1/4"

Pop

5/16''

in diameter by

long, yet is available in values as
high as 400,000 ohms:

*
*

Rosis tor

Fully encapsulated

s

Exceeds all humidity, salt water immersion and
c cli i . tests as specified in M -R -93A,

es

de -rating

*
*

Can be obtained in tolerances as close as

±.02%
miniature encapsulated
art of the largest selecwire-wound resistors

Standard temperature coefficient is 20 PPM %°C.
Special coefficients can be supplied on request

Type 1250

450K

Max. Ohms

Type 1195

Type 1170
2

Meg.

760K

Dia.

1/4

1/2

1/4

Length

1/2

1/2

3/4

Max. Watts

1/8

1/3

1/4

Type 1195

Type 1250

All Daven resistors can be operated at 125°C continuous

power without de -rating.

AVEN

THE

191
W

O

R

L

D'

S

Write for complete
resistor catalog.

co

Central Avenue, Newark 4, New Jersey

LARGEST

MANUFACTURER
www.americanradiohistory.com
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NEW
u

WORKHORSE'
FOR TV

RCA-6(G7..Miniature Versfan of the Popular 6SNI-GT
New miniature des gn
Same ratings as RCA -65N7 -GT

600 rut heater with :oneroiled warm-up time
(for "series -string" operation)

New isolating shield between triode units

Designed with the same ratings as the
6SN7-GT, RCA-6CG7 is another product of
RCA's basic program to anticipate and develop tubes to meet designers' tube requirements today-and in the future.
Engineered for modern TV circuitry including "series string" designs, RCA-6CG7 is

=

particularly useful as a deflection oscillator.
It employs a 600 -milliampere heater having
controlled warm-up time to insure dependable performance in television receivers employing a single series -connected heater
string. Then too, it has an internal shield to
prevent electrical coupling between the
triode units.
The 6CG7 is also well -suited for use as a phase
inverter, multivibrator, synchronizing separator and amplifier, and resistance -coupled
amplifier in electronic equipment.

For technical information, call your local RCA
Field Representative_ Or write RCA, Section
A19Q, 415 S. Fifth St.. Harrison, N. J.

RADIO CORPORATION
ELECTRON Tt/8ES
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