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PRICE

1354

75 CENTS

THE

Linear Standard SERIES

The ever increasing

use

of wide range equipment for broad-

cast service has reached the point where the major limiting factor
is the frequency range of the transformers employed. UTC Linear
Standard components represent the closest approach to the ideal
transformer from the standpoint of uniform frequency response,
low wave form distortion, high efficiency, thorough shielding, and

dependability. Typical

LS

units are described below.
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List

Case
No.

Price

LS-1

$25.00

As above

20-20,000
20-20,000

+10
+10

.5 MA

LS-1

DB

- 74

DB-Q

Low

DB

.5 MA

LS -1

35.00
28.00

LS-12X

As above

As above

20-20,000

+10

DB

-92

DB -Q

.5 MA

LS -1

35.00

LS-15X

Three isolated lines or
pads to one or two grids

30, 50, 200,
250 ohms
each primary

50,000 ohms
120,000 ohms
overall, in two
sections
80,000 ohms
overall, split
60,000 ohms
overall, In two
sections

DB

LS-12

20.20,000

+10

DB

-92

DB-Q

.5 MA

LS -1

37.00

Relative' Unbal. DC
hum
in prim'y

Case
No.

Price

-50

DB

0 MA

LS -1

$26.00

+10 DB -74

DB

0 MA

LS -1

26.00

+15 DB -74

DB

1

MA

LS -1

32.00

-74

DB

.5 MA

LS -1

26.00

LS -2

30.00

As above

impedance mike, 50, 125,'150,
pickup, or multiple line 200, 250, 333,
to push pull grids
500/600 ohms

-74

DB

-92

.5 MA

INTERSTAGE AND MATCHING TRANSFORMERS

LS -21

2.cREOLEPCv-SECONDES

S

LS-33

LS-: o

Relative* Unbal. DC
hum
in prim'y

LS -10X

LS -30
YN

Level
DB

LS-25

-2 2

Max.t

+10

LS -19

ih, PN

P

3

db

60,000 ohms in 20-20,000
two sections

Type
No.

200

CO

1

from

impedance mike, 50,125/150,
pickup, or multiple line 200, 250, 333,
to grid
500/600 ohms

202

.c

±

Low

Pw

LS -2

b70

Secondary
Impedance

Impedance

LS -2
3`/2"

LS -1

31/4"
2s/4"
31/4"

Width
Height

LS -10

LS-1 9

a
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x

Primary

Type
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w

Case Size
Length

INPUT TRANSFORMERS

,N

PER SECOND

Application
Single plate to push pull
grids like 2A3, 6L6, 300A.
Split secondary
Single plate to push pull
grids. Split pri. and sec.
Push pull plates to push

pull grids. Medium level.
Split primary and sec.
Mixing, low impedance
mike, pickup, or multiple line to multiple line
High level line matching

Primary
Impedance

Secondary
Impedance
Response
95,000 ohms;
1 db
1.25:1 each side 20-20,000

±

15,000 ohms
15,000 ohms

30,000 ohms
plate to plate

±

1

±

1

135,000 ohms;
3:1 overall
50,000 ohms;

20-20,000

turn ratio

20-20,000

db
db

Max.?
Level

+12

DB

1.3:1 overall
50, 125/150,
50,125/150,200,
1 db
200, 250, 333,
250, 333,
20-20,000 +15 DB
500/600 ohms 500/600 ohms
± .2 db
1.2, 2.5, 5, 7.5 50, 125, 200,
10, 15, 20, 30, 50 250, 333,
20-20,000 15 watts
125, 200, 250,
500/600 ohms

±

List

333,500/600
or.
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$00

20.

OK

KW.
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40.

P

m REOUENY-CYCLES

Push pull 245, 250, 6V6
or 245 A prime

8,000 ohms

Secondary
Impedance
50, 125/150,
200, 250, 333,

Push pull 2A3's, 6A5G's, 5,000 ohms
300A's, 275A's, 6A3's, plate to plate
6L6's, 6AS7G
and 3,000 ohms
plate to plate
LS -63
Push pull 6F6. class B 10,000 ohms
46's, 6AS7G, 807-TR, plate to plate
1614 -TR
and 6,000 ohms
plate to plate
LS -151 Bridging from 50 to 500 16,000 ohms,
ohm line to line
bridging

Response

±1

Max.t
Level

db

20-20,000

+15

DB

Relative* Unbal. DC
hum
in prim'y

Case
No.

Price

-74

LS -1

$26.00

LS -2

35.00

DB

0 MA

CRC

20.

±

20, 15, 10, 7.5,
5, 2.5, 1.2
30, 20, 15, 10,
7.5, 5, 2.5, 1.2

200,125,50,30, 25-20,000 20 watts

LS -2

35.00

± .2 db
25-20,000 15 watts

LS-2

25.00

50, 125/150,
200, 250, 333,

1 db
15-30,000

LS -1

27.00

±

+18
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-74

DB

1
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from 20 to 20,000 cycles.
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List

±

500, 333, 250,
.2 db
200, 125, 50, 30, 25-20,000 15 watts
20, 15, 10, 7.5,
5, 2.5, 1.2
500, 333, 250,
.2 db

500/600
The values of unbalanced DC shown will effect approximately 1.5 DB loss at 30 cycles.
* Comparison of hum balanced unit with shielding to normal uncased type. Q Multiple alloy magnetic shield.
t 6 MW as ODB reference.

LS - 63

P

15,000 ohms

LS -55
:PP:

LS -5 5

P

Application
Single plate to multiple
line

500/600
LS -52

'LS -5ÿ

Primary
Impedance

NEW YORK
STREET, NEW YORK

16, N. Y.

CABLES:

"ARLAB"

electronics

JANUARY
A

1954

McGRAW - HILL

PUBLICATION

TESTING MAGNETIC DECISION ELEMENTS-Production setup for testing three types of basic potted plug-in elements made by The Minnesota Electronics Corp., St. Paul, for building entire arithmetic, program, control and memory
sections of any digital computer (see p 200)

Figures of the Month
Includes Electronic Output Index, a business barometer for management
Industry Report
Top-level news, trends and market interpretations
Designing Radomes for Supersonic Speeds, by Samuel S. Oleesky
Honeycomb, foam and sandwich materials withstand gunblast and weather effect at speeds over 700 mph
Detecting Voids in Insulating Tape, by Roy E. Anderson
Automatic inspection of insulating tape boosts production and cuts rejects
Camera Adapter for TV Receivers, by L. E. Flory, W. S. Pike and G. W. Gray
Compact camera unit brings closed-circuit television to home and office
Power Transistors for Audio Output Circuits, by L. J. Giacoletto
Discusses factors influencing typical power transistors and analyzes their effect
Rocket -Borne Servo Tracks the Sun, by D. S. Stacey, G. A. Stith, R. A. Nidey and W. B. Pietenpol
Biaxial solar pointing control aims ultraviolet spectrograph
Automatically Deiced X -Band Beacon Antenna, by C. Edgar Thomas, Jr.
Antenna for ground-based radar beacon withstands severe weather while providing optimum radiation pattern
Conelrod Receiver With Built-in Alarm, by Robert E. Quenstedt
Design of high -reliability receiver with integral carrier -failure alarm, for use in controlled broadcast stations
Cascading Transistor Amplifier Stages, by Abraham Coblenz and Harry L. Owens
Gives practical equations for calculating characteristics of various combinations
Negative Inductance Cuts Magnetic -Amplifier Lag, by George M. Ettinger
Performance is improved by balancing out control -circuit inductance
Phontastron Computes Pulse -Width Ratios, by L. D. Findley
Circuit calculates width ratio of two simultaneous pulses
Stable Power Supplies for Microwave Standards, by William P. Ernst
Klystron frequency standards use driftless comparison circuits to obtain voltage stability of 20 parts in a million
Salinity Meter for Sonor Measurements, by Kenneth E. Harwell and Donald W. Hood
Meter uses r -f signal to measure salt content, eliminating electrode fouling and polarization problems
A -M System Measures Microwave Attenuation, by John Korewick
Audio -modulation substitution technique measures 40 -db attenuation
Transistors in Telemetry, by Fred M. Riddle
Experimental circuits for f -m /f -m telemetering
Magnetic Amplifier Uses Conventional Inductors, by A. I. Bennett, Jr.
Control circuits are constructed using several common transformer types
Broadband Rotary Woveguide Attenuator, by B. P. Hand
Unit provides secondary standard of attenuation for frequencies up to 50 kmc
Submerged Repeaters Use Stabilized Power, by A. Atherton
Tandem control circuits compensate for earth currents in power supply for undersea amplifiers
Video Amplifier Design Charts (Reference Sheet), by W. K. Squires and H. L. Newman
Parameters are derived from optimum transient response analysis curves

Crosstalk
Plants and People

129

Electrons at Work
332
New Books

196

Production Techniques
Backtalk

383

399

250
New Products
Index to Advertisers

4
5

130

136
141

144
149

152
156
158
162

164
168
172

175
178
181

184
186
190
290
448

W. W. MacDONALD, Editor; VIN ZELUFF, Managing Editor; John Markus, A. A. McKenzie, Associate Editors; William P. O'Brien, John
M. Carroll, William G. Arnold, David A. Findlay, Assistant Editors; Marilyn Wood, Gloria J. Filippone, Arlene Schilp, Editorial Assistants; Keith
Henney, Consulting Editor; Gladys T. Montgomery, Washington Editor; Harry Phillips, Art Director; Eleanor Luke, Art Assistant
H. W. MATEER, Publisher; WALLACE B. BLOOD, Manager; R. S. Quint, Buyers' Guide Manager; Frank H. Ward, Business Manager;
H. E. Hilty, Classified Manager; D. H. Miller, James Girdwood, New York; Wm. S. Hodgkinson, New England; Warren W. Shew, Philadelphia;
Charles Wardner, James T. Hauptli, Chicago; J. L. Phillips, Cleveland; T. H. Carmody, R. C. Alcorn, San Francisco; Carl W. Dysinger, Los
Angeles; Robert H. Sidur, Atlanta
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Problem: To hold
I

(light intensity)

at a constant value
when

E

(voltage)

has random

variation of

±

There is obviously no solution to the problem as stated. It follows, then, that where
voltage is as critical as in the above formula, untold man-hours of research, test,
design, or production may be completely wasted unless E can be accurately controlled.
Whether E or its equivalent in any formula is .AC (60 -cycle or 400 -cycle) or DC,
Sorensen electronic regulating equipment is designed to make the results of your
work more accurate and your time more fruitful. Instruments are available from
stock to fit a very large variety of applications.,

-

Capacities from 150VA to 15KVA, regulation accuracy ±0.1%
AC REGULATORS
with good Ns eform. A precision model regulates to ±0.01% and has a capacity of
1000VA.

-

The well-known Sorensen NOBATRONS* are available in
DC POWER SOURCES
many different models, providing 6 to 200 volts DC at 5 to 350 amperes. This line
includes dual supplies and the highly versatile RANGERS (wide -range -variable DC
sources). Regulation accuracy is ± 0.25%. A full line of B -supplies provide high voltage, low-current DC regulated +0.5%.

-

These instruments provide regulated
MAGNETIC AMPLIFIER POWER SUPPLIES
DC power at heavy currents. Since they are tubeless, maintenance is at a minimum.

-

Sorensen electronic frequency changers convert 60 -cycle
to 400 -cycle (adjustable +10%) quietly and with great accuracy. They are portable
and eliminate the special wiring required with rotating equipment.
Literature describing the Sorensen line of electronic power regulating equipment is
yours for the asking. Write Sorensen & Co., Inc., 375 Fairfield Avenue, Stamford,
Conn. In Europe, write directly to Sorensen A. G., Gartenstrasse 26, Zurich 2,
Switzerland.
FREQUENCY CHANGERS

SORENSEN
SORENSEN & COMPANY
2

*Reg. U. S. Pat. Off.

375 FAIRFIELD AVENUE
Want more information?

Use

post card on last page.
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FIGURES OF THE MONTH
Year

Previous

Ago

Month

Latest
Month

RECEIVER

Year
Ago

TV AUDIENCE

PRODUCTION
(Source: RETMA)

Television sets
Home sets
Clock Radios
Portable sets
Auto sets

Oct. '52

Sept. '53

Oct. '53

724,117
314,459
180,841
113,552
163,494

770,085
529,427
182,417
147,355
357,326

680,433
370,178
189,230
135,009
358,076

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

Oct. '52

Sept. '53

Oct. '53

847,219
580,077

753,953
650,898

621,768
385,229

.

(Source: NBC Research Dept.)
Nov. '52
Sets in Use
19,751,200

Oct. '52

Sept. '53

Oct. '53

41, 880, 318

38,929,539
25,277,061
10,923,386
720,081
2,009,011
685,666

34,928,108
23,028,120
9,509,908
439,691
1,950,389
719,055

29,132,068
8,791,404
3,105,005
851,841
862,431

(Source: FCC)
TV Stations on Air....
TV Stns CPs-not on air
TV Stns -Applications
AM Stations on Air...
AM Stns CPs-not on air
AM Stns -Applications

Oct. '52

....

Sept. '53

870,555

Quarterly

Oct. '53
772,381

Figures-,

Previous

Quarter

Latest
Quarter

TUBE SALES
2nd'52

(Source: NEMA)

$12,110,000
$3,150,000
$480,000

Vacuum (non -receiving)
Gas or vapor
Phototubes
Magnetrons and velocity

modulation tubes

T/R

boxes

315
230
424

2,374

2,497

139
250
626
14

106
187
566
20

334
216
236
2,509
113
185
561
20

9

5

5

(Source: FCC)

lst'53
$11,340,000
$3,140,000
$930,000

2nd '53
$10,400,000
$3,300,000
$700,000

Sept. '53
42,427
42,931
14,094

Oct. '52

Aeronautical
Marine

..

.

$9,830,000
$2,140,000

Television set sales
Radio set sales (except
Receiving tube sales
Cathode-ray tube sales

Nov.

Police, fire, etc.

Industrial
Land Transportation
Amateur

auto)

$10,070,000
$2,050,000

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

1952 Total

6,096,279
10,934,872
6,144,990
6,878,547
368,519,243
6,120,292

Oct. '53

251
476
1,327

42,974
43,292
14,315
19,287
6,287
114,275
4,026
254
480
1,374

Sept. '52

Aug. '53

Sept. '53

367,300
$67.60
$63.46
41.7
41.1

401,600-r
$68.06-r

408,200
$68.38

$65.69
41.0
40.3

$66.17
40.7
40.1

33,630
37,914
11,772
15,090
5,346
116,102
1,788

18,868
6,201
113,909
3,987

80

519
1,032

'

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

STOCK PRICE AVERAGES
(Source: Standard and Poor's)

Oct. '53

Nov. '52

321.9
Radio Broadcasters....
300.3
p-provisional; r-revised

Radio-TV & Electronics

FIGURES OF THE YEAR
Television set production
Radio set production

4

Oct. '53

116
114
836

.

.

Year
Ago

INDUSTRIAL

'53

Nov. '52

FM Stations on Air..
FM Stns CPs-not on air
FM Stns -Applications

Experimental
Common carrier

SEMICONDUCTOR SALES
Germanium Diodes

Nov. '53
26,364,000

BROADCAST STATIONS

Citizens Radio
Disaster

(Source: RETMA)

Oct. '53
25,690,000

-total....

COMMUNICATION AUTHORIZATIONS

RECEIVING TUBE SALES
(Source: RETMA)
Receiv. tubes, total units
Receiving tubes, new sets
Rec. tubes, replacement.
Receiving tubes, gov't...
Receiving tubes, export..
Picture tubes, to mfrs...

Gaps and

Latest
Month

Prev cus
M3nth.

272.1
272.2

Nov.

'53

261.8
261.1

TOTALS FOR THE FIRST TEN MONTHS
Percent Change
1953
1952

4,394,708
7,461,881
4,291,893
4,877,059
287,569,947
3,982,763

6,204,803
11,201,656
4,922,1 28
4,91 1,41

5

382,080,558
6,647,857

+41.2
+50.1

+14.7
+07.0
+32.8
+66.9
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cording to engineers who viewed it.
The test program originated by
NBC in New York City was sent
over a 45 -mile microwave circuit to
Princeton where it was viewed and
recorded simultaneously. The recording was immediately played
back through an adjacent receiver
so that direct comparison was possible. Later, the complete recording was played back. Viewers found
it good.
How It Works-In principle,
video recording is the same as that
for sound. However, audio signals
range from 20 to 20,000 cycles,
whereas picture signals extend to
about 4,000,000 cycles. To accommodate the higher frequencies, it
is at present necessary to speed
up the tape to 30 feet a second (as
compared with audio's 15 inches a
second). The recording and reproducing heads must be specially designed and made. The tape transport mechanism must move at
extremely constant speed.
Rebroadcasts over a television
transmitter requires relatively simple additional equipment.
En-

VIDEO TAPE RECORDING equipment demonstrated by RCA engineers W. D.
Houghton and H. F. Olson handles b -w and color experimentally as . .

.

Electronic Movies Forge Ahead
MAGNETIC -TAPE recording of color
television pictures recently demonstrated by RCA at Princeton Lab
may prove the key to commercial
colorcasts in the near future, ac-

Sarnoff confident video tape
development will be commercial within two years time

ELECTRONIGRAPHS-A
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Year-End Glance at Electronics Industry Figures
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Color TV Timetable

gineers know how to do it and
foresee no difficulties.
For the demonstration, five parallel channels were magnetically
recorded on a single half -inch
plastic tape coated with a special
iron rust. There was a channel for
each primary color (red, green and
blue), for the synchronizing signal
and for the sound.
Each channel can handle up to
3,000,000 cycles. Black -and-white
television was reproduced with two
channels on a quarter-inch tape.
What It Saves-Tape itself costs
more than equivalent film for any
given length show. However, film
processing (unnecessary with tape)
bring the costs about level. But
tape can be magnetically erased
and reused-perhaps as much as
25 times. Over the long run, then,
use of tape becomes cheaper. RCA's
E. W. Engstrom foresees the day
when tape for a monochrome show
will cost less than 20 percent that
of film, while color tape expense
may be less than 10 percent of film.
For the future, Engstrom hopes
to reduce tape travel from 30 to
20 feet a second. Present reels are
17 inches and contain 5 minutes of
program. At the slower speed, a
15-minute program can be made to
fit a 19 -inch reel.

consultants of their transmitter customers .. .
GE plans limited production
of planar shadow -mask tube
in first quarter of '54 . . .

As predicted, color decision
by FCC made Dec. 17, will become legal around third week

...

30 days after
publication in official Federal

in January

Register
Thomas Electronics in Passaic, N. J. announced signing with Chromatic to make
Lawrence tube . . . radiation
from this type is now claimed
well below FCC specs.

Networking full
cities is guaranteed to NBC
by AT&T for Jan. 1 Tournament of Roses . . . Pasadena
will be linked to Washington,
Wilmington and Baltimore as
well as 10 other big cities ..
color to 13

Network engineers point
to 920-kc beat in picture
caused in intercarrier monochome receivers by strong
subcarrier
color
3.58 -me
sets
versus 4.5 -me sound
with sound traps ahead of
video detector are apparently
not affected.

DuMont has just delivered
color slide scanner to CBS
but is mum about adapting
its continuous film device to
color .. .
RCA held color -tv seminar
in Camden for engineers and

...

Radio-TV Makers Eye Last Quarter
equal 1952's fourth quarter record.
In that year, the last three months
accounted for over 43 percent of
the total year's sales.
In 1951 and 1950 the proportion
was about 35 percent. Radio sales
also hit their peak in these months,

Proportion of total sales volume in last 3 months of 1953
may be lower than in 1952
RADIO and tv sales for 1953's last
months will have to really zoom to

(Continued on page 8)
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TYPE

5794

Designed for continuous wave operation,
this tube oscillates inside a cavity
tuned to a fixed frequency of 1680 mc.
This low Mu tube with its special
heater at 5.2V is capable of delivering
a power of 300 mw.

Sylvania now offers
DEPENDABLE PENCIL TUBES
TYPE

5876

This tube is a high Mu triode
designed for continuous wave operation
up to 3000 megacycles in either
lumped constant or external
cavity type circuits.

The improved quality is just
one more reason why you should specify
Sylvania for your equipment. Let us
send you complete engineering data on

these tubes including electrical ratings,
characteristics, and typical operating
conditions. The coupon is for
your convenience. Mail it now.

r

SYLV

-f

1rSylvania Electric Products Inc.
Dept. 4E-1601, 1740 Broadway
New York 19, N. Y.
Please send me complete engineering data sheets
on Sylvania Pencil Tubes 5794 and 5876.

Sylvania Electric Products Inc., 1740 Broadway, New York,19, N. Y.

Name

LIGHTING

RADIO

ELECTRONICS

fn Canada Sylvania Electric (Canada) Ltd.
University Tower Bldg., St. Catherine Street, Montreal,

ELECTRONICS

-January,

1954

TELEVISION

Street

City
P.

Q.

Want more information?

Zone

State

L
Use post card on

last page.
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week ending December 4, 1953
were the highest in the past three

years, topping the previous high
week in the period by 11 percent.
GE also reports that radio and tv
set sales to dealers from Nov. 9
through Nov. 24 exceed by 25 percent those of any other two-week
period in its history.

1

1

RADIOSETS
(EXCEPT AUTO)

200-

,

100-

Citizens Radio Gets Transceiver

SOURCE RETMA

,

°

Outlook-Despite the seemingly
unbelievable rate at which tv and
radio sets must move in the final
months of 1953 and various let-up
signs that appeared, some set manufacturers find that sales in the
last two months are passing 1952's
fast pace. Emerson reports its distributor sales to dealers during the

$ O

N

D

J

F M

1952

A M',3 J A S

O N D

1953

FCC type -approved

as shown in the chart, although
summer percentages are higher
than for tv.

Goals-Radio and tv final sales
figures for November and December will have to be even higher
than 1952's record to keep the total
fourth quarter sales equal to its
total in 1952. October's record
shows that tv retail sales were
225,000 units below those of 1952
and radio sets sold dropped by
nearly 195,000. To maintain 1952's
last quarter sales percentage, November and December figures will
have to account for sales of over
2.6 million sets. To equal 1952's
sales in units alone will take over
2 million sets. Radio also has a hard
row to hoe to keep up with 1952
sales. Over 2.1 million radios were
sold in 1952's last two months.

ELECTRONIGRAPHS

unit pro-

duces 0.5 watt at 465 me from

batteries or a -c power pack
COMMUNICATION for the
average citizen became a reality
last month when Stewart Warner
announced the "Portafone." The
transceiver is similar in size and
shape to a telephone handset and
operates within the Citizens Band,
where no operators' licenses are
required.
Since the new transceiver is FCC
Power pack setup for fixed operation
type approved (for class -B service),
obtaining the required station
license becomes a mere formality.
Frequency tolerance is better than two-tube superregenerative circuit
0.5 percent at 465 me for tempera- having a sensitivity of 12 microvolts
tures from zero to 25 deg F and a and an output of about 15 milliwatts
wide range of battery voltages and to the earpiece. Power for the
handset can be obtained from port humidity values.
Receiver portion of the set is a
(Continued on page 10)
RADIO
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HERMETICALLY SEALED

PRECISION

RAMIC

C

CAPAC Il ORS

METAL ENCASED

HIGH STABILITY
IF YOUR problem is one o circuit stability in precision
oscillators or of close capac tance tolerances in electronic
instrumentation, have you in ,estigated the advantages or
Sprague-Herlec Precision Cer tmic Capacitors?
These unique capacitors offer not only top capacitance
and temperature stability but tability with applied voltage,
uniform retrace characteristics, and high "Q". They are
available in capacitance toler inces as close as ± 1% and
temperature coefficient tolerar ces as close as ± 10 ppm/°C
in regular production quantiti es
Mechanically, they are small in size, sealed against
atmospheric humidity, and resistant to vibration and shock.
Standard operating temperature range is from -55°C to
+85°C.
Sprague-Herlec Precision Ceramics are available in all
standard temperature coefficients from P100 to N750, and
can also be manufactured to any exact intermediate coefficient required for balancing c ther circuit constants. When
used in combination with Sprague Durameg1 Accurate Wire.
Wound Resistors, it is possib e to achieve stability heretofore impracticable in mass-próduced electronic equipment.
Sprague can furnish you either these R -C network components or complete network Subassemblies to meet your
tolerance requirements.
For complete details o i Sprague-Herlec Precision
Ceramic Capacitors, write for Engineering Bulletins 603-B
and 607-A to Sprague Elect -ic Co., 35 Marshall Street,
North Adams, Mass. or Herlec* Corporation, Grafton,
Wisconsin.
'

1

-

Sprague, on request, will provide you with
complete application engineering service
and assistance for optimum results in the
use of precision ceramic capacitors.

*THE HERLEC CORP. IS A WHOLLY -OWNED ;-UBSIDIARY OF THE SPRAGUE ELECTRIC CO.

I

I

'
WORLD'S

LARGEST CAPACITOR MANUFACTURER

EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS.
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able battery packs, vibrator packs
or a -c supplies. Cost for a pair of
units complete with batteries is a
little over two hundred dollars.

Electronics Industry

Electroplated Transistors Announced
manufacturing process
yields high -frequency units with
reproducible characteristics
New

another method for manufacturing transistors is that of an
STILL

Looks At TV For '54
of the volume of tv sets,
both monochrome and color, that
would be produced and sold by the
set industry in 1954 were made by
RETMA members representing
three segments of the industry.
The radio -tv industry committee
of the association made estimates
of black and white set production
that averaged 4,860,000. Black
and white sales estimates ranged
from 3.5 million to 6,360,000 for
an average of 4.9 million sets. Color
set production estimates averaged
192,600 with a range of 50,000 to
650,000. Radio set production was
expected to reach 10,390,000.
RETMA's sales managers committee saw 5 million black-and white tv set sales being made in
1954 and color output of 120.000
The tube division of RETMA
was the most optimistic of the
three groups in its estimates for
1954. Black -and -white set production estimates averaged 5.1 million
with a range of from 4 million to
10 million sets. Color set estimates
ranged from 30,000 to 400,000 for
an average of 171,000.
ESTIMATES

ELECTRONIGRAPHS

electroplating process developed by
Philco engineers. The technique is
capable of producing transistors
with consistent characteristics superior to those obtained in units
made by other methods.

Polarized Jets-The Philco
transistors are formed electrochemically. Two tiny jets of indium sulphate are directed onto
opposite sides of a thin strip of
germanium. The streams are connected to one terminal of a d -c
electroplating source and the germanium to the other.
Initially the polarity of the
source is fixed so germanium is
forced into solution and washed
away, leaving depressions on opposite sides of the germanium
strip. When enough germanium is
eaten away to leave a thickness of
200 millionths of an inch, the
polarity of thé voltage source is reversed. This causes metallic indium
to be plated onto the germanium.
The indium deposits formed become emitter and collector of a
junction transistor by virtue of an
effect which causes the germanium

BROADCAST STATIONS
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tainable with junction transistors
made by processes currently in use.
The technique used to determine
the exact moment when the desired
base thickness is reached is accurate to 0.00001 inch. According to
Philco engineers, the process is
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High Frequencies-The extreme
close spacing obtainable results in
extension of useful frequency
range from 10 to 100 times that ob-

2.5

TV

o

near the surface of the deposited
indium to take on an impurity
character opposite to that of the
germanium base. Thus the name,
surface barrier transistor.
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concentrate your
5 major electronic
component problems
with the industry's
most experienced and
No. electronic
component source
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to meet your requirements

0

Model Radiohm
Miniature

Model 2 Radiohm

(including JAN types)

Wirewound Radiohm
Three watts

Model 2 EXPRESS It)
for immediate
production needs

Series 30
Dual Concentric
Switch and Control

Series 30
Dual Concentric
Control and Switch

Series 30
Dual Concentric
Dual Switch

Standard Phenolic

Slide Switch

Industrial Switch Kit

Button -Style

Feed-Thru HI-KAPS'

Feed-Thru HI-KAPS'

Ceramic Min -Kaps"'

Miniature Resistor and
Resistor-Capacitor Units

Filpec
(balanced load

Model 2 Radiohm

1

Series 20 Miniature
with a. c. line switch

Lever Switch

BC

Tubular

Miniature

BC Discs

High Accuracy
Capacitors

d

Ceramic Trimmers

diode filter)

Standard Triode
Couplate

4e>
PC -150

3

Special Plates

Vertical Integrator

to suit manu acturer's
requirements

o

ss

T

Audet
Audio -detector plate

Pendet ßt1
(Pentode detector
coupler)

Model II Ampecr'
Standard 3 -stage
amplifier

D? -

Compentrol Itl

Infinitely variable
loudness control

100's of variations possible

Series 20 Miniature

Phenolic insulation

Series 20 Miniature
Ceramic insulation

For Sale!
These and 100,001

other Centralab quality
electronic components
Standard Ceramic

Tone Switch

Spring Return Switch

WHETHER you buy electronic components in
no other single
small lots or by the carload
manufacturer can offer you such a wide choice in
standard or special units. That's why Centralab is the
industry's No. 1 electronic components source. Consider these facts:

-

Centralab has pioneered more electronic "firsts" than
any other manufacturer in the field.

-

Introduced Printed Electronic Circuits
more than
30,000,000 in use, offering a new concept in reducing
extra parts, time, errors and costs.
TC

Tubular

Centralab ceramics are second to nine
tain grade L5 and L6 Steatite.

TV HI -VO-KAPS"

you can ob-

You can count on the production facilities of seven,
conveniently located plants.

Over 200 research and production engineers are constantly seeking to improve present CRL products.
Unparalleled engineering assistance offered in the development of components for specific TV, FM, military
and commercial electronic requirements.

Tubular
Transmitting
Capacitors

Ceramic Trimmer

Ceramic Trimmers

You can rely on Centralab electronic components.
Each is the result of more than 30 years' experienee
working in cooperation with manufacturers all over
the world. For complete performance data on products
shown
and engineering specifications
check information wanted and mail the coupon.
tTrademark

-

-

ti

1

A Division of Globe -Union Inc.

Midget Triode
Couplate lit

Pen ode Couplates (il

Milwaukee

Filplate"

(by-pass & filter
application)

,

com..òú

411*

r:ºs:ºez-se

In

1,

Wisconsin

Canada, Box 208, Amax, Canada

Centralab, A Division of Globe -Union Inc.
914-A E. Keefe Ave., Milwaukee 1, Wis.

Please send me information on these Centralab products:
D Controls
D Capacitors
D Switches
D Printed Electronic Circuits
D Ceramics

^mv

oto.o.00Lo.mwr

Name

Title

Company

Model Ill Ampec
Miniature 3 -stage
amplifier

Custom Ceramics

(Steatite, Centradite,
Zirconite.)

Address

Metalized Ceramics
City

www.americanradiohistory.com

Zone

State
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readily adaptable to production,
but no statement was made as to
when units would be available on a
large scale for commercial application by electronic manufacturers.

The preliminary planning and
experimental work which led to the
development of the process was
sponsored partly by the Navy
Bureau of Ships.

Volscan System Shown by Air Force
Computers channel airplanes
into nonconflicting landing sequence
INSTRUMENT

LANDINGS

in

low -

jets in Japan, which might have
been prevented by volscan, cost the
government approximately $5,400,000, enough to equip every major
U. S. base with volscan.

TV Makers and Stations
Get Set For Color

system, called VOLSCAN, which
fills in the missing link between
radio navigation aids and blind

landing systems.

Nerve center of volscan

ELECTRONIGRAPHS

Cost-Using volscan, up to 120
arrivals and departures can be
handled each hour. The equipment
is complex and somewhat expensive, but the Air Force points out
a single B-36 saved by volscan
would pay for installations at 40
air bases. A recent crash of six

visibility weather are commonplace
today. However, many serious, and
sometimes disastrous, delays occur
because of the lack of means for
channeling large numbers of aircraft into position for blind landing approaches.
The Air Force Cambridge Research Center has unveiled a new

How it Works-A pilot approaching his destination radios from
about 40 miles out, telling the volscan operator of his intentions to
land. She picks him up on a radar
ppi scope and sets automatic tracking equipment in motion. The automatic tracking equipment also
feeds information into computers
that predict the exact moment
when that aircraft would reach the

cated by the computer, a slight
course change is sent to the pilot
which causes his arrival to be delayed until an unoccupied time interval presents itself -30 seconds
later if no other plane has that
interval reserved.

is

ppi radar

threshold of the instrument landing system if he took the most direct route.
The computer consults its memory system to see if that time is reserved for a plane having called in
previously. If not, the pilot is given
a direct course to fly and continues
his approach and landing.
If, however, another plane is
scheduled to land at the time indi-

Industry varies in stages of
equipment
readiness
with
broadcasters slightly behind
manufacturers and tv
broadcasters have moved ahead at
varying speeds in getting ready for
the advent of color television. All.
major tv set manufacturers have
color tv production equipment on
hand in some degree and some are
RECEIVER

(Continued on page 16)
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SHOCK, VIBRATION and NOISE

sAAARy

_

4

y.

DO YOU WANT

DATA?

utas
Series

;.0`>

49$13

CATALOG 523-A. Air-

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

BULLETIN 536. Series

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

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

BULLETIN

-

.

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

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

-

535. Com-

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

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

impact -type machines,
and vibration and noise
caused by heavy rotating

reciprocating

or

machines.

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

BARRY

CORP.

707 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS
SALES REPRESENTATIVES

Atlanta

eoltimore Chicogo
Philadelphia
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using their first few costly samples
for demonstration promotions.
Raytheon has just announced plans
to have four color sets in operation
for the colorcast of the Tournament
of Roses parade' in Pasadena, Calif.

Broadcasters-As a whole, the
broadcasting fraternity is lagging
behind receiver manufacturers in
jumping on the color band wagon.
Status of color in tv broadcasting
is indicated by the fact that only
two of the major tv networks have
regular color studios completely
equipped. NBC has three studios
ready for colorcasting and CBS has
two. DuMont has its experimental
set up for use and ABC has not as
yet announced its color studio
plans.
Despite the lag in color studio
readiness, a number of individual
stations are set for broadcasting
network tv programs in color. It
is expected that 20 stations will
carry the Tournament of Roses
parade in color on New Year's day.
AT&T is reported to be set to deliver the parade colorcast to 13
cities and stations.

Future-Number

of

color

equipped tv stations is expected to
increase much faster in the next
few months. It is estimated that
about 100 tv stations will be
equipped by the end of April for
network color programs.

ELECTRONIGRAPHS

How Electronics Plants Grew In 1953
major manufacturers, Cornell Dubilier, IRC, Pyramid and Sprague all
expanded plants there in 1953.

Tube plants, parts facilities,
receiver and instrument expansions led the parade
OVER

Sets

& Labs-Ten major tv set
manufacturers expanded facilities
during 1953 with expenditures
totaling over $10 million. Largest
single plant expansion was made
by Sylvania with a 416,000 sq ft
plant in New York. Zenith and
Motorola both set $3 million expansions for the year.
Ten instrument manufacturers
also made major expansions during
1953, mostly in California. Floor
space added by major firms in the
field totaled over 500,000 sq ft.
More than ten companies expanded laboratory research facilities during the year. Some of the
companies were not primarily in
the electronics field but expansions
were made specifically for electronics research. Several new firms
were formed during the year for
electronics research only. Some
non-profit and independent research companies were among the
leaders in growth.

$150 million was spent for

new plants
1953, it is
money was
analysis of
nounced by
in the field.

and equipment during
estimated. How this
spent is seen in an
plant expansions anmajor manufacturers

Tubes-Plant and facility expansions by tube manufacturers
led all other segments of the industry in growth in 1953. Eleven tube
manufacturers announced major
expansions during the year which
added over two -million sq ft of
space for manufacturing. Most expansions were for picture tube production although receiving and
industrial tube expansion was also
important. Companies with top
tube expansions included GE, Raytheon, Sylvania and Westinghouse.
Glass tube envelope manufactúrers also made substantial plant
expansions during the year.

Parts-One noticeable expansion
move was

From Other Fields-A number

that of capacitor manu-

of companies not previously asso-

facturers who announced plant extensions in North Carolina. Four

ciated with the electronics industry
(Continued on page 18)
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ELECTRONICS

of

Resistors-Inductors
Capacitors-Impedances
FEATURES

completely self-contained
* Instrument
operation-includes internal oscillator,
is

and high -gain non-linear
ray -tube detector.

and ready for
bridge circuit
amplifier terminated in a cathode-

-ir Three Measuring Frequencies -400

c,

1

selected by panel switch.

k

The

G -R

-0

to :1=5%
range for accurate measurements; 0 to ±20% for determining whether components are within the common 20%
tolerances.

Type 1604-B Comparison Bridge

Two IMPEDANCE DIFFERENCE Dial Ranges

Accuracy and Range of Impedance Measurements

is a direct -reading instrument which makes possible the rapid
measurement of impedance and dissipation factor of R -L-C com-

The range over which the basic ± 0.1%accuracy applies
for resistors, inductors and capacitors is given below. At the
more extreme values of impedance, measurements are less

ponents, rheostats, capacitance trimmers and other impedances.
Basic measurement accuracy is one -tenth of one percent ... more
than required for most measurements.

Frequency
400 c
kc

1

5 kc

Resistance

Inductance

20 to 20 Mn
20 to 20 Mn
40 to 2 Mn

2 mh to 1500 h
1

Capacitance

mh to 250 h

200 µh to 10

µf to 50 µµf
30 µf to 50 µµ1
2µf to 50 µµI

100

h

the 20% deviation range, accuracy is ±0.5% over the
same impedance range.

This Versatile Instrument is Useful
for Many Other Types of Wo;k
Checking tracking of condensers and potentiometers
to very close tolerances locating the position at
measuring
which windings are to be center -tapped
adjusting one
small capacitors in the 1 µµf range
component to the value of another, rapidly and
reliably
In any laboratory or shop, the Comparison Bridge will prove
invaluable for checking, selecting and pairing components within
given tolerances -the approach to balance
:s continuously and instantly indicated.

-

kc or 5 kc,

On

*

DISSIPATION FACTOR RANGE and Accuracy

Frequency

--

kc

±.015

5 kc

± .075

1

*

CRO

Accuracy

Range

± .006

400 c

visual

as the

±10.0002
±10.0005
±10.0025

Detector-horizontal

indicator-highly

+
+
+

2% impedance diff.)
2% impedance diff.)
2% impedance diff.)

-

*

-

band of light is used

non-linear detector amplifier

keeps indication on scope over wide ranges of unbalance
continual resetting of gain control is eliminated.

adjustable index mark on scope can
Zero Adjustment
be offset and locked to compensate for deviation of the
standard from the desired nominal value-permits use of
any component as a standard of comparison.

*
*
*

Anyone can be taught to operate the instrument in a very

short time.
Measurements can be made with unknown grounded or
ungrounded, as desired.
Dimensions

-12"

x 141/4" x

10"; Net Weight is 221

1604-B Comparison Bridge

lbs.

;390.00

HIGH-SPEED SORTING with the
COMPARISON BRIDGE
Both dials are sel to zero, and the cathode-ray -tube adjustable indicator is offset to the desired tolerance to give a
visual "go, no-go" indication. As rapidly as each coma few
ponent is plugged into the unknown terminals
seconds at most
the detector indicates whether the unit
acceptable.
is

...

Admittance Meters* Coaxial Elements* Decade Capacitors
Decade :nductors * Decade Resistors * Distortion
Meters * Trequency Meters * Frequency Standards *
Impedance Bridges * Modulation Meters * Oscillators
39, M:ssaclEsts, U. S. -.
IOC() N Saard St .05 ANGELES S,
Variacs * Light Meters* Megohmmeters is Motor Controls
Null Detectors iY Precision Capacitors
Noise Meters
Pulse Gézerators &gnal Generators* Vibration Meters* Stroboscopes -e Wave Fitters
U -H4 Measuring Equipment íY V -T -'oltmeters is Wave Analyzers is Polariscopes
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INDUSTRY REPORT-Continued

entered the field during 1953. More
than 15 companies in fields as
widely diversified as safety matches
and textiles acquired interests in
electronics. Reason given by most
outside firms is that they feel
electronics is a growth industry
and they want to share in it to
stabilize the cycles of their main
business.

Eight Stations Acquire
TV Network Service
eight stations
during the past month, network
television service is now available
to 233 stations in 145 cities.
The recently connected stations
include
WCIA-TV, Champaign,
Ill.; KGTV, Des Moines, Ia.;
WIBW-TV, Topeka, Kan.; WNOWTV, York, Pa.; WKJG, Ft. Wayne,
Ind.; KFOR-TV, Lincoln, Neb.;
WWOR-TV, Worchester, Mass.;
WITH the addition of

:

and WTOV-TV, Norfolk, Va.

Radio Relay-Network television
facilities were also augmented this
past month when an eleven -station
microwave system covering the 298
miles between Atlanta, Ga. and
Jacksonville, Fla. was placed in
operation.
The telephone company also announced plans to add two television
channels, one westbound and one
eastbound, on their Albany to
Buffalo, N. Y. radio relay system.

Cathode -Ray Tube Exports Boom
Volume to foreign markets five
times '52 exports and is seen
going higher in 1954
of the electronics industry
abroad, particularly television, is
mirrored in the greatly increased
cathode-ray tube export sales made
by U. S. tube manufacturers. For
the first ten months of 1953, volume
of all types of c -r tubes sold abroad
totaled 382,025 units valued at $8.1
million compared to 83,372 units
valued at $1.6 million sold for export in all of 1952.

PICTURE TUBE EXPORTS RISE

GROWTH

Size-Over 46.9 percent of all
picture tube export shipments in
the first ten months of 1953 were
in the 16 through 18 -inch sizes.
This size group led in sales until
October, 1953 when the 19 to 21 inch group took the lead and accounted for 48.9 percent of total
unit sales and more than 57 percent
of total export dollar value in the
first ten months of 1953. In 1952,
the percentage for the 16 and 17 inch sizes was approximately 54
percent while 18 -inch and larger
size tubes accounted for about 30
percent. Thus, the trend to larger
size screens is moving upward fast
in export markets as it has in the
U. S. since tv's introduction.

SOURCE. REINA

JFMAMJJASONDJ

FM' AMJJASOND

1953

1952

Future-Picture-tube manufacturers here expect the export market to keep growing with the
development of foreign television.
But they also expect greater foreign competition. According to
E. A. Marx of DuMont, who recently returned from Europe, there
are three large c -r tube manufacturers in France and the number
may increase considerably in the
near future.
Some c -r tubes are being made
in Italy but most glass blanks are
being imported from the U. S. or
Holland. In Germany, one of the
largest radio manufacturers in
Europe has concluded contracts
with U. S. c-r tube manufacturers
so that further activity can also be
expected from that country.
.

(Continued on page 20)
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Hundreds of thousands of RAYTHEON Junction
Transistors are now in actual commercial use ... several
times more than all other makes combined! Furthermore,
one year's field experience has demonstrate1 that the
moisture resistance of Raytheon's specially developed
glass -plastic package is completely satisfactor i!
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Collector Current -Ma.
11

For critical applications, the new CK727 Raytheon junction
transistor offers the low average noise factor of only 15 db. plus all
the desirable performance characteristics of the popular
and highly successful CK721.
For complete characteristics on CK727, get in touch
with our nearest office.
AVERAGE CHARACTEF ISTICS AT 30rC
Collector Voltage (volts)
Collector Current (ma.)
Alpha
Cut-off Current (approx.) (µa)
Noise Factor (Max.) (db.)*

CK722

-5

--

-6
-2

-6
-2

-1.5
-0.5

.975

.90

.90

.975

1)

25

-

10

5

30

18

3)

Toflector Resistance (meg.)
Base Resistance (ohms)

CK727

CK-21

CK723

0.7

0.5

0.5

1.0

3:0

150

150

800

'Common emitter circus with Rin=1000

o

ms; Rout=20000 ohms.

r)

E

1PERIN111111
1111111111111111111

.1[13.11111111.111

azzame
mom
maw

s

.to

GROUNDED EMITTER
Typical Collector Characteristics
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Hearing Aid Companies
Set For Big Year
Transitorized aids gain in sales
and may represent the bulk of
output in 1954
marks the first anniversary of the commercial debut
of transistors in the hearing aid
industry.
JANUARY, 1954

UNITED
STATES

ATLANTIC

I

OCEAN

Sales-According

to the American Hearing Aid Association, between 130,000 and 150,000 hearing
aids were produced in 1953 and
about 50 percent of them were

transistorized. In 1954, manufacturers expect an even larger percentage of production to be of the
transistor type. However, tube aids
are not expected to drop completely
out of the picture, because certain
types of deafness, according to the
manufacturers, are better handled
by the tube -type aid.

VACUUM TUBES will be put to work at three-mile depths, when

Future-The hearing aid industry expects sales of all aids to increase 15 to 20 percent in 1954.
With transistor aids selling retail
about 45 percent higher than tube
types, dollar volume in sales is
expected to be much more sub-

.

Telephone Cable Spans Atlantic
Work starts immediately on
$35 million coaxial cable linking New York and London

Companies-About 35 manufacturers are in the field and it is
RESULTS of a 25 -year development
estimated that 15 of them are proproject will assist AT & T and
ducing transistor-type hearing
British Post Office engineers in
aids. Six companies are estimated
fabricating and laying a 2,000 -mile
to do 85 percent of
the total business. They are Acousticon, Audovox, Bell, Maico, Radio Ear and
Sonotone.
These companies sell to about
1,500 full-time hearing aid dealers
and there are another 1,500 dealers
who sell aids on a part-time basis
or along with other products.

.

coaxial telephone cable across the
North Atlantic. The project. which
will cost $35 -million and take three
years to complete, is a joint undertaking of AT & T, the British Post
Office and the Canadian Overseas
Telecommunication Corp.
The cable will handle 36 simultaneous conversations and triple
existing radiotelephone circuit
capacity. Although adequate for
radio program use, the cable's
bandwidth will be too narrow for
television.

Route-The

complete route from

New York to London will include :
land line to Portland, Me.; microwave radio relay to Nova Scotia;
underwater cable to Newfoundland;
deep-sea cable to Oban, Scotland
and thence to London by British
land -line circuits.

stantial.
Manufacturers are quick to point
out that the increase in sales dollar
volume is not directly transferred
into larger profits. They estimate
that the cost of manufacture for
transistorized aids is about 85 percent higher than that of the tube
Design-Core of the cable will
types. Some allied components, they be a e -in. flexible copper tube sursay, are as much as seven times rounded with polyethylene dielecmore expensive.
tric and a flexible copper outer con-

ductor. Additional protection will
be afforded by a wrapping of copper
foil and a heavy outer coating of
jute and armoring wire. Overall
outside diameter will be 1t in.

Repeaters-The deep-sea cable
will have over 100 vacuum-tube repeater amplifiers. Each repeater
will contain three tubes and will be
housed in a flexible copper tube 7 ft
long and 1t in. in diameter. Power
for the amplifiers will be carried
over coaxial conructors.

Kaiser -Sanders
Relationship Clarified
of the business relationship between Sanders Associates of Nashua, N. H. and Kaiser
Manufacturing Corp. came last
month when Sanders stated that it
"is not and never has been either
financially or corporate wise affiliated with any organization, company, or corporation. The company
is an independent entity and has no
control whatever from outside inCLARIFICATION

terests."
Confusion arose when Kaiser
designated the division it formed
in Nashua, N. H. in 1952 as the
Kaiser-Sanders Electronics Division of Kaiser Manufacturing
(Continued on page 22)
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RIGHT ON TOP

:

Burnell records a few of
it's most recent enginf

eering achievements in
Toroids and Filter Networks.
SIDE BAND FILTERS

ycles

Our most recent engineering achievement in
communications filters has already stirred the interest of the leading receiver manufacturers in the
country.
Our new side band filters which eliminate, for
most applications, the necessity for expens.ve crystal
filters are expected to accelerate the advancement
of single side band communications.

.

O"

PLUG IN DECADES

entirety new development in .nductance decades eliminating disadvantages o' switch boxes. Induct:race ur-i s pugged together i>< various combinations providing decade steps of inductance with
minimum number of units requiredA -i

vQfuf

La,[wt M wROCGL[ P. SECOND
.

[

,.,

SUB MINIATURE

TORO DS

Toroids for intermediate

frequencies of I00KC to
megacycle. A wide vari1

ety of cois ranging in size
from /2 inch provides high
Q in the frequency range

between audio and RF.
The tiny toroid about
the size o=a dime has been
welcome3 by designers of
sub miniature electronic
equipment for the transistor, guided missile and
printed circuit field.

À
Mk",
Q[fiYti3

engineers.
Write for Catalog 10T A.

Vutell g Uctiereane
2,

NEW

ELECTRONICS

-

January, 1954

BURNELL S COMPANY is very pleasea to announce that
it now /jai avcilabfe a 12 page catalog which includes
valuable aid =omp'ete information or foroids, high quality cols ar.d va-ioue audio filter netwo,ks

iv.ludes complete descr.p=icns, attenuation
and C carves that will prove valuable for equipment design

wow

CABLE ADDRESS -BURNELL"

original .opine.

The cateclog

/zza1it&,

®E iofiLA

YONKERS

MLVLATURE TELEMETERIN. FILTERS
In recognizing the need for ni niaturization of
the present:1 bulky telemetering equipment, our
engineering staff has succeeded in reducing the size
of telerieterr g filters to as little as :5 to 50 /, of the

YORK

Exclusive Manufacturers of
Communications Network Components
Want more information?

Use post card on
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Corp. According to Sanders, this
was done because of the proximity
of operations, and intent to utilize

the electronic research engineering
services of Sanders Associates.
Sanders accepted subcontracts for
electronic research from the Kaiser
organization and this has been the

only relationship between the two

organizations.
According to Sanders, with the
merger of the Willys and Kaiser organizations, the name Kaiser -Sanders Division was replaced by Kaiser Electronics Division, Willys
Motors, Inc.

Metal Detector
Sales Progress
Business in electronic prospect-

ing, treasure finding, industrial
units totals over $16 million
by all but a few in the
electronic field is the business of
detecting and locating concealed,
imbedded, buried or otherwise invisible metal objects. One widely
publicized use, for frisking visitors
to prisons, is peanuts dollarwise
compared to sales in the four
major categories-pipeline locators,
treasure finders, industrial tramp
metal detectors and medical units.
OVERLOOKED

Broadcasters Hit Record Billings
Sales set record highs with tv
up and radio down slightly;
FCC sets new limitations

NETWORK BILLINGS INCREASE

24

222
o

3li

2018

TV BILLINGS

mg 16-

GROSS time charges for the four
major tv and radio networks during the first ten months of 1953
reached a total of $311.4 million
for the highest combined billings
on record for any previous year.
In 1952 the total for the whole
year for radio and tv nets was
$302.6 million. Network tv billings
were largely responsible for the
rise with a billing total of $178.9
million as against $146.2 million in
1952. Network radio lagged slightly
with charges $1.5 million under last
year's ten months total of $134

million.
October tv billings were largely
responsible for the new record.
They reached $23.4 million for the
best single month volume by about
$5 million that network tv ever
experienced.

Nets-According to Publisher's
Information Bureau figures, which
are guides to trends in network
sales, all four of the major tv networks had higher sales in the first
ten months of 1953. CBS led in
the period in tv gross billings with
$77.3 million. NBC followed with
$76.9 million in tv for the period.
But it led in October sales by
almost $1 million to set a new
record in monthly billings. ABC
and Du Mont followed in 10 months
tv billings with $16.0 million and
88.5 million respectively.
In radio, through October, individual network sales showed diverging trends. ABC and NBC
showed increased billings over the

%-\e!
v

crc14''
OLL

z.0
OJ

1210

-
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1953

first ten months of 1952 while CBS
and MBS dropped slightly. Gross
time charges for the four radio
networks during the period were
ABC, $24.1 million; CBS, $51.4
million; Mutual, $18.9 million and
:

NBC, $38.0 million.

FCC-As network broadcasters
glowed over their new sales records,
FCC issued a new limitation on
station ownership. CBS was the
only network affected by the ruling
because it has interests in 8 radio
stations, 5 tv stations and 3 tv cps.
The commission set a limitation
for any one owner of having an
interest in more than 7 a -m stations ; 7 commercial f -m stations
and 5 commercial tv stations because a holder of small interest
"may exert a considerable influence

the station's operations and
because of the difficulty of determining from the face of the application what the extent of the influence will be." Heretofore there
has been no limitation on a -m station ownership; commercial f -m
ownership was limited to 6 stations
and tv remained at 5 outlets.
on

.

22

Buried Pipes and Treasure-Approximately 100,000 portable battery -operated electronic metal detectors have been sold in the past
25 years, at an average price of
$150 each.
Sales breakdown is
roughly 50,000 to public utilities
for locating buried pipes and cables,
15,000 to prospectors for finding
metallic ore bodies and 35,000 to
individuals seeking their fortune
in buried treasure. Prices of units
range from $75 to $425, depending
on sensitivity, depth penetration
and width of coverage pattern.
Units that will locate sunken outboard engines, pirate treasure or
other metal objects dropped in
water are in demand, but so far
only custom-built waterproof units
have been available. One manufacturer reports, however, that a
waterproof unit is in the works.
The SCR -625 metallic mine detector of World War II made a
sizeable dent in the post-war market
for commercial buried -metal locators, but has now just about vanished from the surplus market.
Only an estimated 300 units remain
in trade channels throughout the
country. Current price is around
$100 as compared to $65 a year ago,
with likelihood of higher prices as
the supply dwindles.

Tramp Metal-Industrial plants
have about 900 installations costing
an average of $1,200 each for find (Continued on page 24)
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Miniature "MAC'
Variable Capacitor

QUALITY CAPACITORS
BUILT BY HAMMARLUND

-

Performance requirements for electronic products commercial, industrial and military are becoming more difficult to
meet. Specifications call for the finest quality components available to fulfill exacting equipment tolerances.
Hammarlund variable capacitors have been designed and
built for more than 25 years to meet the most demanding of
requirements. Check the general characteristics of these outstanding variables:

-

Rotor and stator plates of brass
stock soldered, not stoked, to

their supports to permanently

insure perfect contact and prevent loosening of plates.
Stator supports soldered into
eyelets assembled to steatite
insulators.
Terminals hot -tinned for ease
in soldering.
Insulators of low -loss steatite,
impregnated with DC 200 sili-

"VU" Capacitor
For Up to .500 Mc

cone fluid to prevent absorp-

tion of moisture.
Rotor and stator assemblies
nickel or silver-plated.
Rotor contact springs of beryl-

lium copper or phosphor

bronze, and nickel or silverplated.
Precision soldering fixtures and
assembly jigs used in fabricating to assure absolute uniformity of plate spacing.

These are basic reasons why Hammarlund capacitors should
be used where highest dependability is required. Convince
yourself in your engineering modes and you will specify them
for production.
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Special 3 -Gang
Precision Capacitor

For detailed information on Hammarlund

variable capacitors write for this
latest catalog. It includes complete
drawings and specifications on
all standard units. Ask for bulletin C20.

2;h\AALA'21,1-Jin

Precision Frequency

Meter Capacitor

HAMMARLUND MANUFACTURING COMPANY, INC.
Main Plant and Offices: 460 W. 34th ST,, N. 'f. 1, M. Y.
THE

Midwest Sales Office: 605 N. Michigan, Chicago 11, III.

ELECTRONICS

-
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Export Sale! Office: 13
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ing stray metal. Most are in food
and confectionery plants. The next
three markets are the plastics molding industry, rock and ore crushing,
and the tobacco industry.
Prices range from $450 to $2,200
per unit, plus relatively low installation costs. The under -$500 units
are useful for packaged -product
lines since wrapped or boxed
candies, cereals and other foodstuffs
on conveyor belts can go through
relatively small search coils.
Electric solenoids or air cylinders are used to push metal -bearing
packages off the line.
Food processors buy metal detectors primarily to protect their
reputation and business, and secondarily to avert lawsuits. Detector
units find way more metal than is
indicated by customer complaints.

Medical Units-Pinpointing the

location of metal in the human body
calls for specialized equipment that
can be used during surgery to supplement preliminary x-ray findings.
Since publication of first details of
a successful instrument for this
purpose (ELECTRONICS, p 114, May
1943), approximately 1,000 of the
instruments have been sold by one
company at an average price of
around $700. Biggest customer is
the military, though many hospitals
have units on hand for emergencies.

Navy Clarifies U. S.
Manufacturing Specs
ELECTRONIC manufacturers who
have done business with the U. S.
government and experienced difficulty in interpreting U. S. manufacturing specifications can now
obtain a guide for understanding
them.
Written especially for commercial firms by Navy's Bureau of
Ships, the guide covers both federal
and military specs. It is being published in three sections covering
specifications, qualified products
lists and standards and is expected
to be helpful to all manufacturers
engaged in government business.
24

total

Electronics Research
Enters Other Fields
Companies in sixteen other industries list electronics as
major research specialty

INDUSTRIES INVEST
RESEARCH

IN ELECTRONICS

]

for all manufacturing to
$435.0 million.
Non -manufacturing firms spent
nearly $96.5 million on research in
electronics. A total of $12.6 million
was spent by commercial consulting
firms in the field and three nonprofit research agencies spent over
$5.4 million. Eleven other nonmanufacturing companies spent
$78.6 million on research that was
largely in the electronics field.

FABRICATED METAL PRODUCTS
MACHINERY (EXCEPT ELECTRICAL)
ELECTRICAL MACHINERY

k\

Financial Roundup

i

]PHOTOGRAPHIC EQUIPMENT AND SUPPLIES

PROFESSIONAL8.SCIENTIFIC INSTRUMENTS

]

I

COMMERCIAL CONSULTING FIRMS

NONPROFIT RESEARCH AGENCIES

il

ill.

OTHER NON MANUFACTURING I
0
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MILLIONS OF DOLLARS SPENT

of 277 companies in

the decline in electronic
stock prices that has been evident
since the beginning of 1953, electronic manufacturers continued to
report healthy profits in 1953. For
the first nine months of the year,
net profits for twelve companies
were as follows :
DESPITE

OTHER MANUFACTURING

16

industry classifications, ranging
from the chemical field to machinery manufacturing, spent $531
million mainly on electronics research, according to a survey of
1,953 firms made by the Department of Labor in 1951. A total
of 144 of the companies that listed
electronics as the main research
specialty were in the electrical
machinery classification, under
which electronics firms are included. But of those outside the
electronics field, 133 companies still
listed electronics as their main research specialty.

Breakdown-As shown in the
chart, substantial money was spent
by companies in other industries
for electronics research. Two chemical manufacturers, two in aircraft,
two glass companies and one in
metals spent the bulk of $13.7 million on electronics research. Four
firms in the fabricated metal products field spent $597,000 mainly on
electronics and seven machinery
manufacturers spent over $2.9
million. Five photographic equipment companies spent nearly $1.0
million during the year and 42
other scientific instrument firms
spent $6.3 million. Eight companies in other manufacturing lines
spent $5.6 million bringing the

Company
Circle Wire
1T&T
W. L. Masson (12m)
Philco
Reliance
Electric
(12m)
Sangamo
Servomechanisms
Standard Coil
TelAutograph
Thompson Products
Tung -Sol
Weston Instrument

1953

1952

$1,529,679
14,926,304
1,085,000
15,418,000

$1,644,135
15,324,144
526,000
6,037,000

1,832,778
1,633,077
276,613

1,816,140
1,427,745
243,556
1,963,945
154,686
6,101,678
1,288,324
810,080

3,306,963

203,791
7,463,109
1,423, 284
825,395

American Car & Foundry, which
entered the electronics field in 1953
with an investment in Avion Instrument, reported net profits for
the first nine months of $1,954,660
compared to $4,225,302 during the
same period in 1952. Burroughs
Corp., which became more active
in the electronic computer field in
1953, reported net profits for the
first nine months of $5,310,105
compared to $5,764,172 in the first
three quarters of 1952.

Securities-General Precision
Equipment offered 108,167 shares
of $2.90 cumulative convertible
preferred stock, without par value,
at a rate of one preferred for six
common. Proceeds will be used for
expansion through the acquisition
of companies, to repay bank loans
and to increase general corporate
funds.
Laboratory of Electronic Engineering of Washington D. C. filed
with SEC covering 17,523 shares of
(Continued on page 26)
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TEST VOLTAGE PROBLEMS
1/100 cps to 10 mc?
Hewlett-Packard has 17 different oscillator models. Some are highly specialized, others are all-purpose instruments. Almost certainly, there's a model to
meet your exact requirements. All are precision instruments of highest quality. All embody the famous RC circuit pioneered by -hp-. Check -the table
below for the oscillator that can help you most Then write us for complete
operating and application detail

Inekument

Primary Uses

Frequency range

-hp- 200AB

Audio tests
Audio and ultrasonic tests

20 cps to 40 kc

Carrier current, telephone tests
Interpolation, frequency measurements

60 cps to 600 kc
6 cps to 6 kc

100 mw/10v

225.00

High quality audio tests

20 cps to 20 kc

3w/42.5v

250.00

kc

20 mw/lOv

450.00

100 mw/10v

350.00

100 mw/10v

275.00

2.5 mw/5v

175.00

-hp- 200CD
-hp- 200H

-hp. 200I

hp- 200CD AUDIO OSCILLATOR
World standard for electronic or electrical
measurements, now redesigned with wider
range, lighter weight, smaller size. Use for
any lab, field or production problem in subaudio, audio, telephony, carrier, supersonic,
telemetering or rfmeasurementP fields. Highest stability, low distortion, constant output,
no zero set while operating. With carrying strap for bench or portable use; or for
rack mounting.

-hp- 204A Battery -Operated Oscillator

Precision instrument for measurements 2
cps to 20 kc where ac power is not available.
Compact, light weight, weather-proofedextra rugged construction for field duty.
Frequencies set and read directly on large
dial. Particularly useful for telephone or
remote broadcast line checks, strain gauge
applications, telemetering and geophysical
measurements. Provides completely hum free signal. Operates from flashlight and 45 volt batteries. Output stable and constant
throughout range.

-hp.

201 B

5

Output

cps to 600 kc

10

-hp- 202A

Low frequency measurements

.01 cps

-hp- 2028

Low frequency measurements

1a cps

-hp- 202D

Low frequency measurements

to 50 kc
2 cps to 70 kc

-hp. 204A
-hp- 205A

Portable, battery operated

2 cps to 20 kc

High power audio tests

20 cps to 20 kc

5

High power tests, gain measurements

20 cps to 20 kc

5

-hp- 205AG
-hp- 205AH

High power supersonic tests

1

to

1

Price

watt/24.5v
;120.00
160 mw/20v open circuit 150.00
1

kc to 100 kc

5

mw/lv

watts
watts
watts

350.00

390.00
425.00
550.00

-hp- 206A

High quality, high accuracy audio tests

20 cps to 20 kc

+15 dbm

-hp- 230A

Carrier test oscillator

35 cps to 35 kc

+ 14 dbm/600 ohms

275.00

-hp. 233A

50 cps to 500 kc

160 cps to 160 kc

3w/600 ohms
+14 dbm/600 ohms

475.00

-hp. 234A

Carrier test oscillator
Carrier test oscillator

-hp- 650A

Wide range video tests

10 cps to 10 mc

-hp- 650A Resistance-Tuned Oscillator
Highly stable, wide band (10 cps to 10 mc)
oscillator particularly useful for testing television amplifiers, receiver alignment, bridge
or carrier circuits, wide band systems; determining tuned circuit response. Operates independently of line or tube changes, requires no
zero setting. Output flat within 1 db throughout range, monitored with VTVM. 60 db
attenuator adjusts in 10 db steps.

15

mw/3v

550.00

300.00

475.00

-hp- 202A Low Frequency
function Generator
Compact, convenient, all-purpose source of
transient -free voltages between 1/100 cps and
1 kc. Provides distortion -free signals for vibration studies, servo applications, medical and
geophysical work and other subsonic problems. Generates sine, square or triangular
waves. Output 10 v RMS, balanced or single
ended, 1 % distortion, constant within 0.2 db.

Data subject to change without notice. Prices

f

o. b.

factory

HEWLETT-PACKARD COMPANY
2711A PAGE MILL ROAD

PALO ALTO, CALIFORNIA, U.S.A.

SALES REPRESENTATIVES IN PRINCIPAL CITIES
Export: Frazar & Hansen, Ltd., New York City, San Francisco, Los Angeles

nstruments for Complete Coverage
It,
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INDUSTRY REPORT-Continued

class A common stock to be offered
at par ($10 per share). Proceeds
are to be used for working capital.
Power Condenser And Electronic
Corp. filed with SEC covering 47,000 shares of common (par $1),
the proceeds of which are to be
used to finance the corporations research program and for laboratory
equipment.
Trad Television filed with SEC
covering 2,400,000 shares of common stock (par 1 cent), to be
offered at 12.5 cents a share. Proceeds are for working capital.

MEETINGS
Winter Meet- MAY 7-8: New England Radio
Hotel Statler,
Engineering Meeting, IRE.
Y.
Sheraton Plaza Hotel, Boston,
AIEE ScintilMass.
lation Counters Conference, MAY 17-20: 1954 Electronic
Washington, D. C.
Parts show, Conrad Hilton

JAN.18-22, 1954:
ing of AIEE,
New York, N.
JAN. 26, 27, 1954:

JAN. 1954: Conference on Radio

Astronomy, Carnegie Institute of Washington, California Institute of Technology
and National Science Foundation, Washington, D. C.
FEB. 4-6, 1954: Sixth Annual
IRE Conference And Electronics Show, Hotel Tulsa,
Tulsa, Oklahoma.
FEB. 4-6: West Coast Audio
Fair, Los Angeles, Calif.
11-12, 1954: Joint IRE,
AIEE, ACM West Coast Computer Conference, Ambassa-

FEB.

CAA Ponders Dropping
Older Radio Ranges
ON THE BEAM, to those who fly
planes, refers to the characteristics
of the four -course radio range. Interlocked Morse characters A (dotdash) and N (dash-dot), audible
on either side of a center line,
merge into a continuous dash when
aircraft are on the beam, flying
squarely towards the transmitter.

More Courses-Besides operaing 335 of these low -frequency
ranges, Civil Aeronautics Administration has 369 of a newer vhf type
known as very high -frequency
omnidirectional range (VOR). Although a VOR does not, in practice,
supply 360 beams, it does provide
about 90 as compared with the
ràdio-range's four. There are other

advantages.

CAA now proposes to shut down
64 of the older ranges, in accord-

ance with a modernization program
begun in 1948. Pointing out that
about 19,000 vhf receivers have
been produced and more than 1,700
have been installed in the scheduled air -carrier fleet, F. B. Lee,
Administrator of Civil Aeronautics, believes some of the older
ranges can be abandoned.
"Since this means that more than
half the 32,000 civil aircraft
equipped with two-way radio are
potentially capable of performing
instrument flight by means of vhf
facilities," said Mr. Lee, "conditions are appropriate to accelerate
our
decommissioning program

without endangering safety."

dor Hotel, Los Angeles, Calif.

FEB. 18-19:

IRE, AIEE Conference on Transistor Circuits, Philadelphia, Pa.
MAR. 22-25: IRE National Convention, Waldorf-Astoria Hotel and Kingsbridge Armory,
New York, N. Y.
APRIL 22-23, 1954: AIEE Conference On Feedback Control,
Claridge Hotel, Atlantic City,
N. J.

Eighth Annual
Spring Technical Conference,
Cincinnati IRE, Cincinnati.
APRIL 27-29: AIEE Electronic
APRIL 24, 1954:

Components

Conference,

Washington, D. C.
MAY 4-6: The 1954 Electronic

Components Symposium, Department of Interior auditorium, Washington, D. C.
MAY 5-7: 1954: Third International Aviation Trade
Show, 71st. Regiment Armory, New York, N. Y.

Hotel, Chicago, Ill.
24-26, 1954: AIEE Conference On Telemetering,
Morrison Hotel, Chicago, Ill.
MAY 25-27: Eighth NARTB
Broadcast Engineering Conference, Palmer House, Chicago, Ill.
JULY 6-9, 1954: International
Conference On Electron Microscopy, Joint Commission on
Electron Microscopy of International Council of Scientific
Unions, London, England.
MAY

8-12: British IRE 1954
Convention, Christ Church,
Oxford, England.
AUG. 24 -SEPT. 4: National Radio Show of Great Britain,
Earls Court, London, England.
AUG. 26-28: 1954 Western Electronic Show & Convention.
Los Angeles, Calif.
SEPT. 1-16:
Golden Jubilee
Meeting of the International
Electrotechnical Commission,

JULY

University of Pennsylvania,
Philadelphia, Pa.
SEPT. 13-24: 1954: First International Instrument Congress
And Exposition, Commercial
Museum and Convention Hall,
Philadelphia, Pa.
SEPT. 1954: International Scientific Radio Union, Amsterdam, Netherlands.
SEPT. 30-OCT. 2, 1954: Second

Annual International Sight
and Sound Exposition, Palmer House Hotel, Chicago,
Ill.

Industry Shorts
Petition of manufacturer's committee to FCC asks for reassignment of 40 Citizens Radio frequencies to a proposed
turers Radio Service.
ask for point-to-point
tions to link separated
centers. Fifty-six large
support the petition.

ManufacThey also
authoriza-

operating
companies

Tele -meter pay -to -see tv made
its commercial debut in Palm
Springs, Calif. to 70 customers who
paid $21.75 for meter installation
and $1.35 to see a first -run movie.

Intermetall Desellschaft of Dusseldorf, Germany plans a U. S.
affiliate in New York City to sell
transistors and crystal products.
Navy will shortly release tool

26

drawings for modular design of
electronic
equipment developed
under Project Tinkertoy, through
OTS, Dept. of Commerce. Industry
can use it without license.
Aircraft factories have appealed
to FCC for more frequencies for
use by vehicles feeding parts to
airplane production lines.
Sales of GE diamond styli increased 400 percent during the first
nine months of 1953 compared to
the same period in 1952.

Survey of 545 Sarkes-Tarzian
employees reveals that although
over 85 percent would be willing to
pay $500 for a color tv set, a larger
percentage would wait two years
for the price to come down to $300.
January, 1954
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Westinghouse

Ignitron Gives
16 Years'

Trouble -Free
the Westinghouse plant in Elmira, N. Y., Donald E. Marshall, Section Manager of
Gas and Industrial Tube Development, holds a KU -671 Ignitron retired after more
than 32,000 hours service,.

Service

I

This rugged old Westinghouse Ignitron was finally
retired after 16 years' service only because re -design
of resistance welding equipment made a modern
Westinghouse Ignitron simpler to use; it is still
operable. An exclusive Westinghouse design, the
KU -671 was developed in 1937 a few years after
Westinghouse engineers first invented the Ignitron
-it was the first Ignitron type to be sealed, its
predecessors being continuously pumped while in
service. (Even some of those earlier Westinghouse
tubes are still in active service-pumps and all!)
To an electronic equipment designer such performance means two things:

First, a Westinghouse Ignitron designed into a
circuit means reliability and long service with ET -95050

r

YOU CAN

8E SURE .

out repair, replacement, or down -time due to
failure-just as when Westinghouse invented and
developed the tube.
Second, the wide variety of modern metalencased Ignitrons by Westinghouse offers
designers of resistance welding and power rectification equipment and inverters possibilities
not yet fully explored.
Since the first Ignitron, Westinghouse continued to
forge ahead and adapt its Ignitrons to new, more
difficult and more exacting applications. Through

continuing research and development, Westinghouse has maintained leadership through the years.
For the latest application data, or for design aids
or suggestions, write to Department A-1014 at the
address below, or call your nearest Westinghouse
Electronic Tube sales office.

IF ITS

Westinghouse

RE L IATRO Irl TUBES
TM

WESTINGHOUSE ELECTRIC CORPORATION,

ELECTRONIC TUBE

L.

ELECTRONICS
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DIVISION, ELMIRA, N.

Y.

Thyrite* resistance material offers
new answer to many circuit problems
Here's a silicon -carbide ceramic material, dense and mechanically strong,
having non-linear resistance in which
I varies as En-the current varies as a
power of the applied voltage. General
Electric Thyrite resistance characteristic is stable and substantially independent of polarity or frequency.
Because of this notable electrical
property, it has solved many important circuit problems in electronic
applications. Available in disk -type,
rod -type, or miniature resistors, Thy rite material can also be successfully

molded to meet your special needs.
Unaffected by pressure or vibration, it can operate in temperatures
up to 150 C. Its special coating
compound minimizes the effect of
humidity. See Bulletin GEA -4138.
'Reg. Trade -mark of the General Electric Compact.

Drawn -oval capacitors reduce size,
weight, and cost of your equipment
This full line of General Electric
paper -dielectric capacitors features
size and weight reductions up to 30
percent! They are also mechanically
stronger than conventional types because of their drawn -steel containers
with cover attached by double -rolled
seam. You get space and cost savings
plus improved reliability. Moreover,
shipments arrive faster. Sturdy brackets offer versatility of mounting.
Dual -rated (both a -c and d -c), these
versatile capacitors are designed to
replace styles CP 53 and CP 70, in
ratings from 1 to 10 muf, 600 to 1500
volts d -c and 330 to 660 volts a -c. For
more information check Bulletin
GEA -5777.

GENERAL
28
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TIMELY HIGHLIGHTS
ON G -E COMPONENTS

Withstands vibration
Now the improved General Electric
hermetically sealed relay withstands
vibration forces of 10g from 10 to 500
cycles per second, offers extra protection against permanent breakdown due to voltage surges. Coil
ratings up to 10,000 ohms. Contact
configurations available include 4 pole double-throw and 6 -pole single
throw. See Bulletin GEA -5729.

Compact, lightweight and easy to
mount, these G -E cam -operated
selector switches help solve many
intricate circuit -combination or
. control
sequencing problems
from one to 20 circuits, in any
operating sequence within the limits
operate at altiof 12 positions
tudes up to 50,000 feet, and in
temperatures from 200 F to 70 F.
Check Bulletin GEA -4493.

...

-

Quickly locates shorts
Minimize the hazards of short circuits quickly, easily with General
Electric low -voltage coil testers.
These portable units are designed to
test coils before assembly in relays,
radios, small transformers and instruments. They maintain accurate
on -the-spot service for long use. Can
also be used to detect open circuits.
See Bulletin GEC -964.

EQUIPMENT FOR
ELECTRONIC MANUFACTURERS

Components
Meters, Instruments
Dynamotor,
Capacitors
Transformers
Pulse -forming networks
Delay lines
Reactors
Thyrite material
Motor -generator sets
Inductrols
Resistors

Voltage stabilizers

ELECTRON ICS

-

Timers

Indicating lights
Control switches
Generators
Sels yns

Relays
Amplidynes
Ampl istats
Terminal boards
Push buttons
Photovoltaic cells
Glas bushings

January, T954

Development
and Production
Equipment

for reference only

E

Insulation testers
Vacuum -tube voltmeter.

X for planning

an immediate project

I

GEA -4138 Thyrite Resistance Material
GEA -4493 Selector Switches
GEA -5729 Hermetically Sealed Relays

I

I

GEA -5777 Drawn -oval Capacitors
GEC -851 Analog Field Plotter
GEC -964 Low -voltage Coil Tester

Soldering irons
Resistance -welding

control
Current -limited high potential tester

Now you can simplify and speed up those
complex field studies by using General
Electric's analog field plotter. By means of
electric current flow patterns set up in a
sheet of thin conducting paper, over-all
operation of plotting in two dimensional
fields is greatly simplified. Problems in
electrostatics, electromagnetics, and many
other fields are rapidly solved with this
sensitive, versatile plotting board and the
complete package of components necessary
for making field studies. It needs only low voltage d -c supply, which eliminates shock
hazard, and is not affected by line-voltage
variations. Explanation and instructions
are covered in a 50 -page manual accompanying the plotter. For full details, see
Bulletin GEC -851.

Please send me the following bulletins:

E
roctional-hp motors
Rectifiers

--

General Electric Company, Apparatus Soles Division
Section A667-27, Schenectady 5, New York

V
F

analog plotter helps solve
fast
complex field problems
G -E

Controls 20 circuits

I

I

I

Name

Company

State

City

Photoelectric recorder,
Demagnetizers
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REGUVOLTS

0-1500

CURRENT

V.

i

LATION

RIPPLE

AC. CT.

MODEL

10 Mv.

10 Amp.

1220
1350
1250
1020

'

0-200 Ma.

0-1200

0-20 Ma.

0.1cyc,

0-1000

0-500 Ma.

I

200-1000

0-500 Ma.

I

0-1000

0-50 Ma.

l1c/c,

0-600

0-3 Amp.

0-600

0-2.25 Amp.

0-600

0-1.5 Amp.

0.5%

10 Mv.

0-600

0-750 Ma.

0.5%

10 Mv.

0-600
0-150 Bias

0-300 Ma.

i Mv.

0 Mv.

10Mv.

10Amp.

MODEL 700
750 ma.
0.350 volts,
OUTPUT DC:
REGULATION:

750

and load
105.125 volts,
for both line,

ma.
variations, 0.750

10 millivolts.

RIPPLE:

0-5 Ma.

1/2%

710
1.50 amp.-Model 720
-Model
amp.
2.25
730
3.00 amp. -Model

available delivering:
This unit is

KEPCO

#1

200-500
200-500

#2

0-200 Ma.
0-200 Ma.

0.5%
0.5%

5

Mv.

6

Amp.

5

Mv.

6

Amp.

6

Amp.

200-500

0-200 Ma.

0.5%

5

Mv.

0-400

0-150 Ma.

5

Mv.

10 Amp.

0-400
0-150 Bias

0-150 Ma.

0.5%
0.5%

5Mv.
5Mv.

10 Amp.

0-400
0-150

0-150 Ma.
0-5 Ma.

0.5%

Mv.

10 Amp.

100-400

0-150 Ma.

0.5%

0-5 Ma.

*

*

5

5Mv.

510
245

2400

10 Amp.

141

1

Mv.

10 Amp.

2000
730
720
710
700

0-150 Ma.

0.01%

0-3 Amp.

0.5%

10 Mv.

0-350

0-2.25 Amp.

0.5%

10 Mv.

0-350

0-1.5 Amp.

0.5%

10 Mv.
10 Mv.

0-350

0-750 Ma.

0.5%

100-325
0-150 Bias

0-150 Ma.

0.5%

0-300
0-150 Bias

0-150 Ma.

0-150

0-50 Ma.

0.5%

3-30

0-30 Amp.

0.5%

0.1%

150
3030

1-13

0-10 Amp.

0.5%

10 Mv.

3200

0.3-3

0-5 Ma.

0-5 Ma.

0-100 Ma.

*

0.5%
*

5

Mv.

10 Amp.

5Mv.
5

Mv.

5Mv.
5

Mv.

5

Amp.

is

DC POWER SUPPLY SPECIFICATIONS

400

Mv.

100-400

available under all line and load conditions within the range of the instrument.
unit

5

0-350

Voltage Regulated Power Supplies are conservatively rated. The regulation specified for each

REGULATION: As shown in table for both line'
fluctuations from 105-125 volts and load variations from minimum to maximum current.

*REGULATION FOR BIAS SUPPLIES: 10 millivolts for line 105-125 volts. 1/2% for load at 150
volts.

131

tAll t.0 Voltages are unregulated.

315

one

effe

<

All units are metered except Models 131, 315
and 3100.

`

All units are designed for relay rack mounting

-!`=

or bench use.

MANUFACTURERS OF ELECTRONIC EQUIPMENT

WORKMANSHIP

RESEARCH

DEVELOPMENT

Workmanship is of a quality with the highest existing production standards
and best instrument electronic practices consistent with the intended use of
the item as a continuous duty voltage regulated power supply. Oil filled
paper condensers and resistor -board construction are included in the design.

LABORATORIES
131-38 SANFORD AVENUE

FOR NEW POWER SUPPLY CATALOG -WRITE DEPT. No.
30

789
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COSTS IN THE PAST 3 YEARS HAVE BEEN CUT AS MUCH AS 506
BY THE WORLD'S LARGEST PRODUCER OF GLASS -METAL HEADERS

11

For many years most hermetic seals were channeled into special purpose

climatic conditions.

applications for components I.sed under extremes of
Because they have increased the working life of so many

controls no
grown apace.

matter what the operating difficulties were, their use has

SEM PRODUCTS CO. has always been the pioneer in this greatly expanding new

HERMETIC

They have had a substantial head start in developing new

activity.

production methods and techniques and now can offer glass -metal
seals for applications that were never before possible. Particularly, since costs
much as 50% in the past.3 years. That's why we urge all
have been dropped as
discover for themselves the real economies now available
manufacturers to
mass-

o

of hermetic seals to their production of rectifiers; relays;
communication components; geological equipment; aircraft and airport instruments;
frequency control devices; hearing aids; switches; resistors; transistors; germanium
in the application

products; coils; radio and TV pats; transformers; and other related parts.
In addition to the present lower cost of hermetic seals, there are also many other advantages

that will be derived from their use.

*TA,

Less expensive parts

that will still perform with

maximum efficiency may be used in enclosures because entire units can be
m by glass -metal headers.
sealed in
completely protected

...

Going a step further, HERMETIC's new VAC-TITE* Compression

'_

.-1"#.?.°°°°nSeals require fewer

be soldered right

components for hermetic sealing. Tie complete header can

assembly operations.
_
into the can, effecting additional savings in handling and
Servicing is simplified. You merely remove the part to be replaced and insert a complete new

r

hermetically sealed unit.

inprice and ease of production to
manyadvantages
9
manufacturers of commercial :omponents, write today detailing your requirements so that
our design engineers may provide you with suggestions and seals for the parts you are making .
Because hermetic

sealingbrings
9

so

.

in small or large quantities.
'VACTITE is HEIätIETIC's new vacuum proof compression construction,
glass to metal seal. In addition to special shapes, many standard sizes such
as .800 0.D. arrci .900 O.D. multi -terminal headers and a large variety
of individual term nais are available in VACTITE Compression Seals.

FIRST AND FOREMOST IN MINIATURIZATION

HERMETIC SEAL PRODUCTS CO.
ELECTRON ICS

-
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SMALLEST

MOLDED
ADJUSTABLE RESISTOR
ONLY '/º" DIAMETER
for Rheostat or Potentiometer Service

Bradleyometers

The Type J Bradleyometer has long been recognized
as the top quality, 2 -watt, adjustable resistor for electronic applications. Since it has a solid MOLDED composition resistor
and is not a paint or spray type
unit
its characteristics remain permanent even after
long use.
The new, Type G Bradleyometer
only 1/2 inch in
diameter and rated at 1/3 watt
offers the same

...

types of bushings
the
standard bushing and straight shaft for
knob control, and the split bushing with
lock nut and slotted shaft for shaft loch
applications. Metat parts ore oll of rorroe
sion resistant material..

Type G Made with two

...

...

...

...

advantages of construction and noiseless performance
bigger, Type J unit. Its solid MOLDED resistor
element can be made to satisfy any resistance -rotation curve. The carbon contact brush assures quiet
operation, even improving with long service.
Maximum or total resistance values range from 100
ohms to 5 megohms. Maximum continuous power for
the entire element in circuit is 0.33 watt. Maximum
continuous volts -350 RMS. Maximum current -0.1
ampere.
Samples can be supplied for qualification tests.
as the

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

Bradleyometer
Component

Parts

A-Resistor element-molded in orte piece
with resistor and terminals. No rivets or
welds-no maintenance problems.
B-Carbon brush-which fits into triangular
opening in rotor and makes cantos with
resistor ring at any point.
C-Rotor and shaft
showing triangular
opening or recess for holding the brush;
a spring keeps brush firmly against the

-

resistor element.
D-Metal case made of corrosion resistant
metal. Diameter -1/2 inch.
32

ALLEN -BRADLEY
FIXED &ADJUSTABLE RADIO RESISTORS
LIII

f-Ï

I_lTV

~

Sold exclusively to manufacturers of radio and electronic equipment

Wont more information?

Use post card on

last page.
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TU N G -S
D AMPER
D IODE

TUNS
MADE /N.+

OL
.A.

for TV use with picture
tubes having 90° deflection
r-.

DRIVER TUBE

6AU4
GT

B+

INPUT

see other side
www.americanradiohistory.com

for additional information

6AU4
GT

DIRECT
INTERELECTRODE
CAPACITANCES
Heater to Cathode: (H to K)
Plate to cathode and heater:
Cathode to plate and heater:

P

K

to (H-EK)

lo (P+H)

4.0

ppf

8.5

µµf

11.5

if

RATINGS A
B

Heater voltage
6.3
Maximum heater cathode voltage:
Heater negative with respect to cathode
DC
900
Total DC and peak (absolute
maximum)
4 500
Heater positive with respect to cathode
DC
100
Total DC and peak
300
Maximum peak inverse plate voltage
4 500
(absolute maximum)
Maximum DC plate current
175
Maximum steady state peak plate
current
050
Maximum plate dissipation
6.0
Average tube voltage drop
(with tube conducting 350 MA.)
25
1

TUN

0L

MADE

A

IN

A Tung -Sol Designed
and Developed úbe

HERE is an entirely new Damper Diode designed to keep roce with the
development of the large sc-een 90° deflection picture tube- Wider deflection angles and the increased second anode ioltage so necessary tt
maintain picture brightness squire higher deflecticn power o -bd increased
circuit efficiency'. The 175 no. rating of type 6AU4GT i: more thar
adequate-with ample safe.i factor-for these new designs. "Stretching"
the ratings of tubes designed for 70° deflection .ervice is nzt sound engineering and irvariably lecds to production troubles and jeopardizes the
service life in the field. This new tube is the answer.
The 6AU4GT retains the many features which have established the
6AX4GT as a favorite for tie 70° deflection designs. Insulation betweeheater and cathode designed to withstand the full pulse plate -to -cathode
voltage elimina -es the need for separate power transformer windings
insulated for hiçh voltage. Ir provements in the heater-cathode insulatior
have decreased the warm -.p time and resulted in improved reliability_
The 6AU4GT is produced _nder the same care=ul manufazturing techniques and the thorough gL.,lity control which the. industry has come tc
expect from the Tung -Sol oyanization.

Interpreted according to RTMA. Standard M8-210

DAMPER DIODE

DAMPER
DIODE

(4)

VOLTS

VOLTS
VOLTS
VOLTS
VOLTS
VOLTS

MA.

MA.
WATTS

6 AU 4-G T

Ef=6.3\olls

VOLTS

A

All values are evaluated on the design center system
except where absolute maximum is stated.

j

1000

B For installation in a 525 -line, 30 -frame system as
described in "STANDARDS OF GOOD ENGINEERING PRACFOR TELEVISION BROADCASTING STATIONS: FEDERAL
COMMUNICATIONS COMMISSION." The duty cycle of the
horizontal voltage pulse, not to exceed 15% of scanning
cycle.
TICE

TUNG-SOL engineering which has produced the
6AU4GT is constantly at work on a multitude of special
electron tube developments for industry. Many exceptionally efficient general cnd special
purpose tubes have resulted. Information
about these and other types is available
on request to TUNG-SOL Commercial
Engineering Department.

750

The

Lu

500

z

I-

Q
Ja

r

250

0
0

20

10

30

40

50

PLATE VOLTS

TUNG-SOL ELECTRIC INC., Newark

TU N G»SOL
ELECTRON TUBES

4, New

Jersey

Sales Offices: Atlanta, Chicago, Columbus, Culver City (_os Angeles), Dallas, Denver, Detroit, Newark, Seattle

TUNG-SOL makes All -Glass Sealed Beam ..zmps, Miniature Lamps. Signal Flashers,
Picture Tubes, Radio, TV and Special Purpose E'ectron Tubes and Semiconductor Products.
JANUARY, 1954

www.americanradiohistory.com

Behind the radar curtain that guards our shores

Magnetron illustrations courtesy of Raytheon Manufacturing Company

Source of UHF waves that make
possible the radar screen guarding our
continental perimeter is the magnetron.

Essential elements of the magnetron, and the anodes and cathodes of the
companion direct -reading oscilloscope are
produced by Superior Tube Company.
For example, in the Raytheon magnetron
above, Superior furnishes: A. The cathode
(heart of the magnetron) ; B. The anode;
C. The sleeve on the wave trap (or choke)
assembly.

All of these parts are made from

Superior seamless nickel tubing. As a
matter of fact, there is Superior tubing
in every one of the 400 different types
of Raytheon magnetrons-a record possible only because of great satisfaction
with Superior alloys, fabrication, deliveries and service. Put your chief dependence upon Superior. Superior Tube
Company, 2500 Germantown Ave.,
Norristown, Pa.

14
THE

Seamless Nickel Cathode.

Oval, double beads .025"
s

.048"

s

.003" Wall.

12mm long.

l.ackseam* Nickel

Cathode

Round, vertical emboss,
.045" OD e .0021" Wall.
76.5 mm long.

Disc

Cathode*

.121" OD,.312"
long.

No.2 Grid Cup,
305 Stainless
Steel, Rolled

edge. .499"
.010"
OD
Wall s .262"
long.

BIG

LL
IN SIIA
NAJNE

TONNG

All analyses .010" to
es" OD.
Certain analyses in Light
Walls up lo 21ifs" OD.

Many other types of nickel cathodes-such as Lockseam*, made
from nickel strip, disc cathodes, and a wide variety of stainless
anodes, grid cups and other tubular fabricated parts are available
from Superior. For information and free literature on these products
as well as Cathaloy A-30, A-31**, our latest Cathode Alloys,
address Superior Tube Company, Electronics Division, 2500 Germantown Avenue, Norristown, Pa.

'Manufactured under U.S Patents
Trademark applied for

QS
ELECTRONUCS

-, January,

1954

Want more information?

Use post card on
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nu MONT®
MULTIPLIER
PHOTOTUBES
Guaranteed Minimum Specifications

tt Low

t

Dark Current

Stability
High Cathode Sensitivity

Whether your needs are for high
an average evaluation, but the average output current, good.
minimum characteristics of resolution, high signal-to-noise
every Du Mont Multiplier Photo- ratio, very high amplification, or
tube. Each Du Mont Multiplier any combination of these-you'll
Phototube is guaranteed to meet find them all in the Du Mont
Multiplier Phototube.
or better these specifications.
Publishe:l specifications are not

For detailed information or specifications write to:

TECHNICAL SALES DEPARTMENT
ALLEN B. DU MONT LABORATORIES, INC.
760 BLOOMFIELD AVE.. CLIFTON, N. J.

34

Want more information?

Use post card on

last page.
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g14S pfiph
OSCILLOe-f~arne
RECpR GRaPH
DING

TYPE

321
OSCILLOGRAPH-RECORD
CAMERA
Continuous motion recording over the entire range of

laboratory applications, including the most highly specialized investigations
Film speeds from 1 to 10.800
inches per minute. Film motion either horizontal or vertical Overall accuracy of film speed guaranteed within
2% at proper line frequency
Friction film drive for
simple loading. Permits use of perforated or unperforated film or paper
Single -frame recording of any
phenomenon, including high-speed, single transients.
Coated f/1.5 lens enables recording of spot -writing rates
up to 35 inches/µsec from cathode-ray tube operated at
Built-in timing lamp
12,000 volts
Built-in illuminated data card
Simultaneous viewing and recording
Mounts quickly and easily on any standard 5 -inch
cathode-ray oscillograph
Delivery FROM STOCK.
(For

60-cycle power)

PRICE $875

SPECIFICATIONS
Optical System: Wollensak f/1.5 coated Raptar lens. Image
reduction ratio 4.5.

Shutter: Permits "Time" and "Bulb." Provision for remote
operation.

Writing -rate Capability:

35 in./µsec with Type P11 screen

at 12,000 volts.

Film Speed: Variable in steps of: 0.8; 1.6; 2.5; 4.9; 7.4; 14.8;
22.2; 44.4; 66.6; 133.3; 200; 400; 600; 1200; 1800; and 3600
in/min with rolls up to 400 feet in length. Also 5400 and 10,800
in/min wth film strips up to 10 feet in length. Accuracy of film
speed within 2% at proper Line frequency.

Recording Material: Perforated or unperforated

35 mm film

or recording paper in lengths up to 400 ft.

nUMONì

WRITE

for "Techniques of Photo -Recording," a 36 -page
handbook on cathode-ray photography.

ALLEN B. DU MONT LABORATORIES, INC., INSTRUMENT DIVISION, 760 BLOOMFIELD

ELECTRONICS-January,

1954

Want more information?

Use post card on
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Seven years a
SELETRON CUSTOMER!

RI(t1fRi)ti
RECTIFIER

SPECIALISTS

POINT.,

LONG ISLAND

COLLEGE
October 19,

Seletron N

1953

Sales 1lanager

SELENIUM RECTIFIERS

Division,
Julian Loebenstein,
Germanium
$eletron and
Company, Inc.,

Mr.

Radio Receptor Street,
19th
251 West
K. Y.

When the problem is industrial rectification, a great number of rectification specialists such as Richardson Allen Corporation look to SELETRON
to do a lasting, dependable job. Need
we amplify? The record speaks for

11,
New York

expanded
Lo ebensteint
considerablyow whether we
Dear Mr.
fanning a
likVetoukof
We are planning
the rectifiers
would
deli
new Year
heavier
for te
for
much
production
you
depend upon
manufacturers
used moat
reputation as
need.
shall
we
and our,
components rectifier
we guard
all
therefore,
gaturallY
the
to
on
and,
largely
special attention
carefully
tepends
with
supplies
equipment
0.
of power
their class
of our
rank tops
the performance
sin
selenium
stacks
our Seletron
your
for low
them.
Y sere
past seven
in
volts
the
us
For
job for
of ík0/22
kilowatts.
splendid
supplies
many ki
running into
have done asp d for power
rectifiers
individual jobs
owattt
electroplating,
elactroTge
ur
involve
both your
voltage
of
leased with
from our
pleased
Both types
reorders
greatly
tor take
We are very
on you
result in
to count
helped
be able
which, have
want
an
cud omens
and, therefore,
basin
customers
of our growing

itself.
SELETRON

a

t

care

Power Supply, 230 V. 225 KW.

Electroplating, 4000 amp., 9 volts

Seletron
and Germanium
Division
36

Selenium Rectifiers are

available up the line from miniatures for Radio and TV and other
electronic circuits, all the way to
large power stacks required by
heavy industry.
Do you need information on a
problem in a rectification? We'll
gladly help without obligation if
you drop us a note today... and
study our catalog in Sweet's
Product Design File. We also
manufacture germanium diodes
and transistors.

4 circuit Battery Charger.
Each circuit 120 volts,
180 amps.

Inc.
RADIO RECEPTOR COMPANY,
since 1922
1n

SALES

OFFICE:

251

Radio & Electronics

WEST 19th STREET, NEW YORK

Want more information? Use post card on last

page.
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Can Save You the Total Tooling Cost

for Your Cabinet, Enclosure or Chassis
No Other Sheet Metal Fabricator Offers
This Plus-During our business life beginning in 1925 we have invested in and accumulated thousands of the tools and dies used
to produce sheet metal cabinets, chassis,
housings and enclosures.

These Dies are Available to All Karp
Customers-All of these Karp -owned dies
are carefully recorded in our die books and
catalogued in our die vaults. When our Engineering Department estimates your inquiry or methodizes your job-from your
sketch, sample or drawings-they specify use
of these stock tools and dies where possible.
KARP METAL PRODUCTS CO., Division
215"

Since our selection is so large, we are usually
able to eliminate tooling costs entirely, a
substantial saving for you.

Read "American Machinist's" 16 Page Article on Karp-This McGraw-Hill
metal -working magazine, in its issue for December 7, 1953, described and illustrated the
methods, facilities and skills which have
made Karp the electronics industry's leading
sheet metal fabricator. We will be glad to
send you a reprint. It will convince you, we
are sure, to consider Karp for your next job,
whether it involves small quantities or large.
Write for that reprint today.
of H & B American Machine Co.

63RD STREET

BROOKLYN 20, N. Y.

ENCLOSURES REFLECT THE SKILLS WITHIN
FACILITIES FOR ENGINEERED SHEET MITAL FABRICATIONS:

or steel

MOST COMPLETE

FACILITIES FOR
ENGINEE511 SHEET METAL FABRICATION

ELECTRON ICS

-

January, 1954

long run or short

'

in aluminum

spot, arc, gas or heliarc welding

Modern pilant -3 city blocks long
Thousands of dies available
Most modern of sheet metal

fabricating equipment

Want more information?

any type finish

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

Use post card on

www.americanradiohistory.com

last page.
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Came 49aiet
Radio - Electronic Men !
Just as you have been coming since 1945 to the IRE Na-

-

tional Convention and Radio Engineering Show
coming
by the thousands, 35,642 in '53
so come again to see and
hear all that is new in the engineering advances of your
industry.

-

A Fifty-four

in '54!

-

243 scientific and engineering papers will be presented, skillfully
grouped by related interests into 54 technical sessions. More than

half these sessions are organized by IRE Professional Groups, thus
making the IRE National a federation of 21 conferences in one. The
whole provides a practical summary of radio -electronic progress.

600 Exhibitors "spotlight the

new!"-A

mile and a half of exhibits line the avenues
of this show, intriguingly named for the elements of radio
such
as "Instruments," "Components," "Airborne," "Radar," "Transistor," "Audio," "Microwave," etc., filling the four acres of the great
Kingsbridge Armory to capacity. An expanding radio industry shows
why it is growing by proving how engineering research pays out
in new products. The exhibits themselves are an education, conreviewed in four days.
densed to one place

-

-

Kingsbridge

is

the solution!

Only the combined facilities of the
Waldorf-Astoria Hotel, plus the three
great halls in the Kingsbridge Armory, seating 906, 720, and 500 respectively, are able to keep pace with
the increased technical papers program of the IRE Convention. The
show had to move' because the U. S.
Treasury took over Grand Central
Palace. The immense Kingsbridge
Armory, connected to the very satisfactory Lexington Avenue Hotel area
by direct express subway, serves well
to expand the already outgrown exhibit facilities of the Palace and pro -

March

vide space for 200 new firms to
exhibit, as well as seat greater audiences at the high -interest sessions.
In addition to the subways, free
busses leave the Waldorf every ten
minutes in which you may travel in
the congenial company of fellow en-

gineers, direct to Kingsbridge.

A

Admission by registration only!
Registration serves for the four day
period. It is $1. for IRE members,
$3. for non-members, covering ses-

sions and exhibits.
priced separately.

22-25,

Social events

1954

The IRE National Convention
and

Radio Engineering Show
THE INSTITUTE OF RADIO ENGINEERS
Waldorf -Astoria and Kingsbridge Armory
38

Wont more information?

1

Use post card on

East 79th Street, New York City
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NTERFERENCE FREE"

means

FILTERED by

IL TRON
FA 1034A-18 CIRCUITS
From .5 AMP to 3 AMP
28 VDC to 115 VAC, 0-1000 CPS
Ronge 150 KC to 400 MC

Hermetically sealed
FA

782-12

CIRCUITS
From .1 AMP to 15 AMP
28 VDC to 115 VAC, 400 CPS
Range 150 KC to 150 MC
Hermetically sealed

FA 905-10 CIRCUITS
From 4 MA to 5 AMPS
28 VDC to 600 VDC
Range 150 KC to 400 MC

Hermetically sealed

S

I/
/

FA 959-15 CIRCUITS
From 800 MA to 5 AMP

FA 512-7 CIRCUITS
From 100 MA to 5 AMP
100 VDC to 115 VAC

1

1

S

VAC, 400 CPS

Range 150 KC to 400 MC

Hermetically sealed

Hermetically sealed

1

I

I

Representative multi -section, high attenuation, hermetically sealed R.F. Interference Filters
for space saving, simple installation and light weight applications.

/
1

11

/I

THE newest types of Interference -Free Radar, Interand production of RF interference filters to make
YOUR products noise -free.
ference-Free Radio Transmitters, Interference -Free
Receivers, Interference -Free Motor-Generator Sets,
The Filtron Company is a complete engineering and
Interference -Free Inverters, Interference -Free Aircraft,
manufacturing organization that pioneered the
Interference -Free Electronic Systems and numerous
development of special filter types: subminiatures,
other "restricted" equipments incorporate FILTERS
high attenuation, completely hermetically sealed,
BY FILTRON,
high altitude, high temperature and wide -band
multi -section units. Today we are producing more
Our complete engineering and manufacturing organizafilters than ever before.
tion is devoted exclusively to the research, design

I

/
1
/
/
/
/

/

//I

I

MANUFACTURING: FILTRON'S modern production facilities
comprise the following departments: Capacitor Manufacturing
Coil Winding Division
Tool and Die Departments
Environmental Test Department
Metal Drawing,
Fabricating and Stamping Departments.

ENGINEERING: FILTRON'S highly specialized filter engineers will discuss, test, and design RF filters to make your
products "noise -free". They will meet with you at your
plant, or in our own shielded laboratories.

s

TEST

8 DEVELOPMENT: FILTRON'S

Division

test and development

facilities ore equipped with ALL interference -measuring and
equipment, in strict accordance with all Military

test

Specifications.

WHEN YOU HAVE A

RF FILTER

PROBLEM, CONSULT
RF INTER-

FILTRON-THE MOST DEPENDABLE NAME IN
FERENCE FILTERS.

SALES REPRESENTATIVES

Marshall Co., Pasadena, Cal.
Roy J. Magnuson, Chicago, Ill.
Massey Associates, Inc., Narbeth, Pa., Washington,
D. C.
Holliday -Hathaway, Cambridge, Mass., Canaan, Conn., New York, N. Y., Great Neck, N. Y., Rochester, N. Y.,
Binghamton, N. Y., Wood -Ridge, N. 1.
G.

INTERFERENCE FREE

r
ILIIOM

means
FILTERED

by

LARGEST
ELECTRON ICS

S.

-

An inquiry on your company letterhead

will receive prompt attention.

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

January, 1954

Want more information? Use post card
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MoIdito Dependa bility
in all

3!

FERRICORES

MOLDED COIL FORMS
Moldite's famed precision production facilities
are now devoted to 3 major types of electronic components
give the industry a superlative core or coil form
for every electronic application.
Through years of continued engineering and research
Moldite has produced cores of guaranteed dependability,
economy, quality and uniformity. Our customers'
smooth running production lines tell the story best.
Specify a Moldite core specially designed
and precision made for you,
with absolute uniformity from first to last.

-to

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

... Send for our new
Catalog No. 110

-

Samples promptly submitted upon request
for design, pre -production, and test purposes

NATIONAL

THE MOST COMPLETE

LINE OF CORES

IN THE INDUSTRY!

Robert T. Murray

Jerry Gotten Co.

614 Central Ave.

2750 W. North Ave.
Chicago 22, III.

East Orange, N.J.
40

Martin P. Andrews
Mott Road
Fayetteville, N.Y.

PerlmuthColeman & Assoc.
1335 South Flower

Los Angeles, Cal

Want more information?

Jose Luis Ponte
Cordoba 1472
Buenos Aires

Use post card on

last page.
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FOR THE FIRST TIME
A

COMPLETE
PRESSURE
PICTURE
NORWOOD CONTROLS Type EP Pressure Pickup

-

Versatility
for use in dynamic systems ... tested and proven on gasoline and
diesel engines
jet engines
rocket motors
blast measurements ... high
pressure, high temperature chemical reactions... hydraulic and pneumatic systems.

...

...

...

-

Full Scale Pressures
500, 1,000, 2,000, 3,000, 5,000, 10,000 psi ... response
down to 0 psi absolute with 1% of full scale accuracy and temperature compensation.
High Frequency

Response-flat to 20,000 cps... natural frequency up to 45,000 cps.

Flush Catenary Diaphragm

to

a

minimum.

-

reduces changes in volume of pressure chamber

-

A word about NORWOOD CONTROLS
This name stands for an expanding line
of commercial instruments for the measurement of pressure, flow, temperature
and weight. It represents a fresh concept of creative engineering which, combined
with New England manufacturing skill, is establishing new frontiers in the field of

instrumentation.

ELECTRON ICS

NORWOOD
CONTROLS
January, 1954

CONTROL ENGINEERING CORPORATION
564 Providence Highway, Norwood, Massachusetts
Norwood Controls representatives are located in principal cities.
Complete technical information will be supplied upon request.
Want more information? Use post card on last page.
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ihStable, Low -Noise Carbon Controls
in ANY Combination You Want

You don't have to compromise with quality to
get the carbon controls your application requires.
For Mallory, Controls are available in a complete
range of constructions, including single, dual
concentric and dual tandem types
with or
without switch.

...

Their noise level is unusually low, resistance
values are unusually stable, and humidity drift
is held to 10%
thanks to carbon elements
with a high degree of surface smoothness and
unusual density. Switches are built for long.
trouble -free service, with special silver contactors and heavy gauge terminals.

They incorporate such mechanical features as
welded assembly, vibration -proof clinched terminals, and heavy gauge fastenings.
Write today for the new catalog that describes
all Mallory fixed and variable resistors . . .
including both carbon and wire -wound ty pes.

...

Mallory Controls are built with ample ruggedness to stand any production line handling.

Expect more...
Get more
in

Metallurgical-Contacts

The control illustrated is typical of the many
special types which Mallory manufactures.
Designed for service adjustments in television
receivers, it is a tab -mounted, hushiugl
model
with a phenolic shaft
for espeeiall
nomi
cal mounting.
-

...

-

...

all major cities stock Mallory standard components for your convenience.

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

Electrochemical-Capacitors

-CUSTOM-BUILT CONTROLS

We'll be glad to consult with you on any special
adaptations to fit your individual resistor
requirements
also, to analyze your circuits
for opportunities for resistor cost reduction.

from MALLORY
Parts distributors

1

Rectifiers

MALLORYP.R.MALLORYB

O»Inc.

Vibrators

Mercury Batteries

Special Metals and Ceramics

Welding Materials
PODS 6, INDIANA

42

Want more information? Use post card

on last page.
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BROADBAND

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
modulation: square wave or fm
temperature compensated
klystron tribe. Immediate 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
SER

FREQUENCY RANGE

650-1300M(

MINIMUM
POWER

AVAILABLE(mw)

Low Ronge

Middle Range
High Range

150
400
100

,

SOURCES

MODEL

MODEL

SSL

SSS

SUS

SEX

1050.2350MC

1200-4550MC

4150-1250MC

s000.10250Mr

80
150
100

15

10

13

60

70
15

30

40

MOD

10

Signal Sources in the range 10,750 to 50,000 me available on special order.

POLARAD ELECTRONICS

CORPORATION

100 METROPOLITAN AVENUE, BROOKLYN 11, NEW YORK
REPRESENTATIVES;
City Los Angeles
ELECTRONICS

-

Albuquerque
New York

January, 1954

Arnprior, Canada Atlanta
Boston
Chicago
Cleveland
Fort Worth
Kansas
Philadelphia San Francisco Seattle St. Paul Syracuse Washington, D. C.
Want more information? Use post card on last page.
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e

tr

I-9

POLARIZED
CINCH SOCKET NO

9221

Plugged In for Easy Replacement

2
3

Polarized for Correct Positioning

Still Can Be Soldered In The Set

Available

In

All Sizes.

Write for Further Information.

RECTIFIER DIVISION
415 N. College Ave., Dept. E-1, Bloomington, Indiana
In Canada
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ENSURES BETTER
ITS CHARACTERISTICS

INCLUDE:

PERFORMANCE AT LOWER PRODUCTION
CLEVELITE is known for its

COSTS

dependability-uniformity-and ability to

meet required tolerances, which are particularly important in coil forms,

collars, bushings, spacers, tubes and many other products. Available in

High Dielectric
Strength . .

diameters, wall thickness and lengths as desired.
(Prompt deliveries are ensured by our large production

Tell

Low Moisture
Absorption .
.

is

at

your service.

WHY PAY MORE?

For the best

.

.

Coll CLEVELAND!

Mechanical Strength

* Reg. U. S.
.

*
Low Loss and Good

Machinability.

.

CLEVELAND CONTAINER4
PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jamesburg, N. J.

ABRASIVE DIVISION at Cleveland, Ohio
The Cleveland Container, Canada, Ltd., Prescott, Ontario

Pat. Off.

.

+;¡!1'l,y"u1i101
i%!;,4i,e71IÌ,'.;

-',I"1;111.
elilf

I

CANADIAN PLANT:

**

REPRESENTATIVES

Ask for our new
Clevelite Folder.
-January,

Your needs. Our Research and Engineering Laboratory

.

*

ELECTRONICS

us

facilities.

1954

NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J.
R. S. PETTIGREW 8 CO., 62 LA SALLE RD., WEST HARTFORD, CONN.
NEW ENGLAND
CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO
IRV. M. COCHRANE CO., 408 5. ALVARADO ST., LOS ANGELES
WEST COAST

Want more information?

Use post card on
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STONIZED Spiral Phenolic
Tubes can give YOU many

of the best characteristics
of tubing you now use_
at much less cost!

It is true that tubing of other materials costs you far more than STONIZED Spiral Phenolic Tubes.
Upon close examination of your specifications, you may find that the very characteristics for which
you bought your present tubing are present in our STONIZED tubes.
These paper -base phenolic tubes with high dielectric strength, low moisture absorption, and
good dimensional stability are available in various grades which can be punched, notched, slotted,
printed or have specially formed ends.
STONIZED Spiral Phenolic Tubes can be furnished in various wall thicknesses and lengths wüth
inside diameters as low as 716"
Our quality controlled manufacturing process enables us to furnish you with o custom-made

product at a mass production price.
A phone call or letter to us today may mean

a

considerable saving to you.

STONE PAPER TUBE COMPANY,

INCORPORATED

STONIZED PRODUCTS COMPANY, INC.
900-922 Franklin Street, N. E., Washington 17, D. C.
46
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JUNCTION TRANSISTORS
deserved recognition has been given General
Electric's new vacuum sealed junction transistors
throughout the entire engineering world. For here is a
product with performance characteristics second to
none. Designed for mass production at low cost, new
G -E transistors ideally answer the needs of multiple
commercial and military applications. Include this tested
and proved superior product in your design plans now!
For complete specifications and additional information write today! General Electric Company, Section
414, Electronics Park, Syracuse, New York.
WELL

To demonstrate positive elimination of
temperature and humidity restrictions this
transistor was operated as the heart Of a miniature radio transmitter while frozen in a cake
of ice which was then melted and converted
into boiling water. Above J. H. Sweeney,
Manager of Marketing, G -E Germanium
Products, demonstrates the unique system.

MEWS FROM
FOUR ADVANCED
DEVELOPMENT

LABORAT)RIES

Silicori junction
recti5e_s

ire capable

c.f operating
relatively hie temperatures.
Heretofore, this advantage
P as
been offset by high
resistance compared forward
germanium. General
Electric laboratories ha -,e recently
succeeded in mak; ng 1
mmz
coa junctons having
a forwzrd resisrance of
only 1 onm
at 1.5 amperes,

DESIGN FEATURES:
VACUUM SEALED JUNCTION...contaminating gases permanently eliminated)

HERMETIC SEAL

...unaffected by moisture.

solder -flux contamination.

HIGH TEMPERATURE OPERATION ... rated
for a maximum junction temperature of
100°C.

HIGH POWER OUTPUT...case design makes
possible a collector dissipation of 150 MW.

LONG LIFE...stable performance throughout the life of your equipment.

HIGH FREQUENCY PERFORMANCE...specifications cover operation at audio and
supersonic frequencies.

SMALL SIZE

WELDED SEAM CONSTRUCTION...free from

GENERAL
ELECTRONICS

-January,

1954

... extremely compact design
provides added flexibility for all applications.

ELECTRIC
Want more information? Use post card on last page.
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E -CORES

made from SILECTRON strip
(grain -oriented silicon steel)

The use of `"E" cores, wound from grain -oriented silicon steel, results in
weight and size reduction as well as higher efficiency and possible cost
savings. "E" cores can be supplied in a variety of window sizes and core
areas from 1, 2, 4 or 12 -mil Silectron strip, for high or low frequency
3 -phase applications. All Arnold cores are made by precision methods,
and carefully tested under closely controlled conditions to assure highest
quality and reliability. We'll welcome your inquiries.
WRITE FOR BULLETIN TC -105
C

-Cores to meet any requirement

For your single-phase applications,
Arnold "C" -Cores are available in

any shape and quantity, and in any
size from. fractions of an ounce to
hundreds of pounds . . . wound
from Silectron strip in a wide
range of ultra-thin and heavier
gauges. (Sizes up to 10 lbs. in
12 -mil strip; to any weight in

thinner gouges.)

48

THE ARNOLD ENGINEERING COMPANY
SUBSIDIARY CF ALLEGHENY LUDLU,t STEEL

General Office

21_,?

&

DISTRICT SALES OFFICES
Los

Want more information?

Angeles: 3450 Wilshire Blvd.
Use post card on last page.
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New York: 35C Firth Ave.

Boston:
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MOLDED JACKET

IS

MOISTURE -RESISTANT
VAPOR -RESISTANT

AND INERT TO FILM!

DEPENDABLE BORO -CARBON RESISTORS
...IN %s, 1, AND 2 WATT RATINGS
Now for the first time you can obtain a superior yet
relatively low cost film -type resistor for military electronic gear-resistors that not only meet the severe
performance requirements of Military Specification
MIL -R -10509A, but are capable of full voltage dissipation at 70°C ambient!
Sprague Type 4E, 5E, and 6E Filmite B resistors
are housed in a dense molded jacket which not only
provides unexcelled physical protection for the film
resistance element but serves as a barrier to moisture
and vapor, the twin enemies of all film -type resistors.
Boro -carbon films are unusually sensitive to moisture. Protection against moisture in any form is a primary requirement for successful long-term stability
of resistance. The low -loss phenolic housings on
molded Filmite resistors not only shed water but are
vapor resistant and inert to the film material. There

SPRAG
PIONEERS

IN

minimum possibility of field failure through electrolytic action and penetration of moisture or vapor
through the dense molded jacket.
Other features of molded Filmite B resistors are
special low -contact -resistance, low noise end terminations held rigidly in place on special ceramic cores,
extremely low temperature and voltage coefficients
of resistance, and excellent load -life and high frequency characteristics.
For complete engineering data, write for
Engineering Bulletin No. 130 to:
is

SPRAGUE ELECTRIC COMPANY
35 Marshall Street, North Adams, Mass.
SPRAGUE WATTAGE
TYPE NO.
RATING

L

D

4E

100

5E

1

1%6

%

100

6E

2

2/16

3%

200

Standard Resistance Tolerances:

ELECTRIC

AND

RESISTANCE
(OHMS)
Max.
Min.

DIMENSIONS
(INCHES)

ELECTRONIC

1

2

VOLTAGE
(Mon. )

Meg.

350

Meg.

500

10 Meg.

750

1

2

and 5°°

DEVELOPMENT

NORTH ADAMS, MASSACHUSETTS
EXPORT FOR THE AMERICAS: SPRAGUE ELECTRIC INTERNATIONAL LTD., NORTH ADAMS, MASS.

ELECTRONICS

-

January, 1954
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siegolderil
Revolutionary new method wraps connections
so tightly that
soldering is unnecessary
Here is a method that produces electrical connections more reliable than the most skillfully soldered
connections
in a fraction of the time
at a
fraction of the cost. Operator training takes only
minutes instead of days.
By replacing hand operations with pneumatic or
electric Wire -Wrap Tools, you get consistently
uniform connections all through the day. Rejects are
greatly reduced
inspection becomes simple
.
production costs are cut.
Investigate this revolutionary new process-write
for Bulletin No. 11, today.

...

...

...

Olpnl

l

..

I

hAIXERT W/RE
Wm-CUmyo

75o4

are now available from
the original manufacturer

50

Keller-
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TH.

MAKES

LDERLESS CONNEC

due

e

Manufactured under patent
license agreement with
Western Electric Company

Incorporated

KELLER TOOL CO.

Grand Haven, Michigan

ELECTRON ICS

-

January, 1954
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Ucinite Electrical Assemblies
BATTERY CONNECTORS

BANANA

Wired snap -on units for use
with batteries equipped with

Four sizes of plugs with
piece beryllium copper springs.
Adaptable mounting ends in
threaded, staking, or solder lug
types.
Similar Mating Jacks
also available.

United -Carr electrical snap
fasteners. Wiring to customer's
specifications.

SHOCK MOUNTS

e

ANODE CONNECTORS

--

Offered

in several sizes
brackets and durometer of
rubber bushings can be varied.
With threaded Teenuts or plain
bushings. Insulated versions if
needed.

lh

Plug button contacts for posi-

tive, firm connections. Corona
resistant neoprene or silicon
shields in straight or right
angle types. Wiring to customers specifications.

TUBE CAPS
TUBE SOCKETS

Positive gripping, heat treated
steel springs in corona resistant
metal housing. Insulated or
non -insulated. Wired to specifications. Type shown has
silicon shield for special ap-

Ceramic octals and special
types. Ring or saddle mounting. Open ended plates for
shock mounting with rubber
grommets. J A N types.

plication.

SWITCHES

1

SNAP SWITCHES

e

Precision,

momentary contact
push-button switches.
Small
and dependable. Several circuit arrangements. Water tight
version shown.

Oak type switches manufactured as a licensee. Variety of
rotary and push-button assemblies to specifications.

TEST

JACK

VIBRATION ISOLATORS

Ucinite's quality jack for .080
probes. Beryllium copper contacts. Nylon insulation in colors.
Metal shell for firm dependable
mounting.

METAL STAMPINGS

Equiflex

(1 to
ratio) metal
mounts ensure long life, fit

ih

',

Volume production in Metal
stampings. Years of engineering and tooling skill available
to solve your particular prob-

With

DIVISION OF UNITED-CARR FASTENER CORP.

Ucinite is

d expeti.
specialized
and
years of
the électronicC1 volume

in
Comp

m

complete

lem.

The UCINITE Company

1

small spaces, can be used in
any direction. Three sizes, cup
or plate mountings.

facilities

for

e

as
as well

the

stampingstcmponentsd
an ceta youwth

jo sup?y
fully equipped

sp,e

n

,asseassemby...designed,

.

complete

assemblies
assem
parts and
ecifications.
call your
service,
electrical
to your
marked
wired and
and production

design,
neatest

gineering
field engineer.

Newtonville 60, Massachusetts
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debmew.
Here is a

Exterior Wall Coating

CRT

that's Fast -Drying,

D

Adherent, Opaque

D
O
D
O

D
O
O
O

`dag' 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

1/2

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. 433-5 A.
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,

lirg_iedznr4fubilet4,
etetaettlidteht
www.americanradiohistory.com

...also
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Port Huron, Mich.

ACHESON COLLOIDS LIMITED, LONDON, ENGLANÒ

Units of Acheson Industries, Inc.

WHAT ABOUT

Encapsulated
RESISTORS?

e

Engineers, buyers, and purchasing agents during the
past year have had thrust upon them something new
to consider in the precision wirewound resistor field.
Verbally and through the medium of advertising it
has been relentlessly stated that encapsulated resistors exceed and surpass MIL -R -93A and JAN -R-93
specifications, but frequently without proof of performance. Quite to the contrary, there have been
production difficulties, overnight changes in encapsulating materials, and reluctance to reveal just what
these encapsulation materials were. As evidenced by
previous messages in this series, Shallcross believes
it better to reveal than conceal!
The bobbins and the coating in Shallcross "P"
type wirewound encapsulated resistors are the same
mineral filled, pigmented epoxy resin. The material
is "hot" curing, which simply means that it cures
at a much higher temperature than "cold" resin.
Some "cold" resin resistors now on the market have
one major failing, they become deformed after temperature cycling. Shallcross encapsulated resistors
remain unaffected.
The efficient Shallcross encapsulation results in
a sealed resistor with a physical configuration (see
sketch) providing maximum winding area and leakage paths, minimum size and weight, and aesthetically, retention of the visual identity of a precision
wirewound resistor. The seal of Shallcross "P" type
resistors cannot be broken by flexure of the lugs.
The lugs are designed so that excessive flexure
will result in bending of the lug outside of the
encapsulation.
Shallcross "P" type encapsulated resistors pass
military qualification approval tests easily and are

1929

the only resistors to date to pass the more stringent
qualification approval tests of a leading eastern
manufacturer of electronic equipment. This test requires 24 temperature cycles from -65°C to
Longer leakage path
between terminals

for
wrap around or feed
through termination
Lug provides

Lug design

protects seal

J

Longer leakage path
to mounting hardware

Dotted outline shows
size of ordinary resistor

+100°C as compared with only 5 cycles from
-55°C to +85°C required by MIL -R -93A. In qualification approval tests more rigid than MIL -R -93A,
another leading eastern airborne electronic manufacturer reports that Shallcross "P" type resistors
passed all tests without failure. Three other manufacturers tested had from one to nine failures in
each test.
The "P" type sealed resistors are unquestionably
the most outstanding development in sealed precision wirewound resistors since Shallcross patented
the sealed -in steatite "1100" series in 1945. Both
the old "1100" series and the new lower cost "P"
types pass the immersion cycling tests of JAN -R-93,
Characteristic A.
Test data, available styles and ratings for Shall cross "P" type resistors are yours for the asking.
Write for Engineering Bulletin L-30.

Our twenty-fifth year

SHALLCROSS MANUFACTURING COMPANY

1954

522 PUSEY AVENUE, COLLINGDALE, PA.

The fifth of a series to promote a better understanding of the performance characteristics of precision wire -wound resistors.
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AXIAL LEAD ENCAPSULATED
RESISTORS
Ideal where space and weight are at
a premium, these resistors have securely
anchored leads that cannot break the
seal. Available in five sizes, including
several that conform to MIL -R -93A style
RB52.

LUG TYPE ENCAPSULATED
RESISTORS
MIL -R -93A styles with
commercial ratings to 3.5 watts, Shall cross "P" type resistors are suitable for
125°C operation.

Available in all

ELECTRON ICS

- January,

1954

Want more information? Use post card
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TUBECHECKER
6y

Provides accurate meter measurement of
leakage resistance as high as 5 megohms between tube elements.

Permits high transconductance measurements, with ranges 3000/6000/12000/24000
micromhos.

Multiple switching protects against early
obsolescence, allows making any combination
of tube connections.
Element switching permits checking and
comparing individual sections of twin -section
tubes without changing selector switch.
Only one socket for each type tube base
eliminates plugging tubes into wrong sockets.
Sockets for all type bases ... including acorn
and 7 and 8 pin subminiatures.
19 filament voltage settings-.65 to 115 volts.
5 plate voltages
20 to 177 volts. A 45 -volt
source for testing subminiature types.
Grid bias, plate voltage and meter sensitivity adjustable.

-

WESTON
with new features for
greater accuracy and timesaving facility in all testing

...

Large, readable fan -shaped meter
new
roll chart with complete, up-to-date data on
all tubes.

Complete data on the new Model 981 Type 2
available in bulletin form. Write ...WESTON
Electrical Instrument Corporation, 614 Frelinghuysen Avenue, Newark 5, New Jersey.
5539

Available through leading distributors

WESTON
Model 981 Type 2

WESTON
56
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TV -transmitter builders,

a

cost -saving G -E SERVICE

/*Ø/'for

HIGH -GAIN U -H -F TUBES
FOR EVERY STAGE, DRIVE TO FINAL!

G -E SERVICE-specific tube design service-helps
you build real economy into your new transmitters ...
because G -E high -gain power tubes mean fewer intermediate stages. With their low drive requirements,
these advanced u-h -f types reduce circuitry-save tubes
and components-so keep down the cost of your
equipment. Lower power bills, less maintenance, are
plusses you can offer cost-conscious station operators.

G -E SERVICE brings you a complete line of up -to 900 -mc high -gain tubes, 250 w to 12 kw. Service at
your door! G -E engineers will be glad to work side by -side with your designers on tube applications. You
may draw freely on their specialized knowledge and
experience. Wire or write General Electric Company,
Tube Department, Schenectady 5, New York.
LOW DRIVE, HIGH GAIN

SEE

FIGURES BELOW!

YOU CUT DOWN ON INTERMEDIATE TUBE STAGES, REDUCE USERS' POWER BILLS.
GL-6283 TETRODE

250 W OUTPUT

GL -6019 TETRODE

1

KW OUTPUT

GL -6183 TETRODE

1

KW OUTPUT

GL -6182 TETRODE

5

KW OUTPUT

GL -6237 THROUGH
GL-6242,KLYSTRONS

12 KW OUTPUT

35 W DRIVE

10 TUBES
100 W DRIVE

100 w DRIVE

300 W DRIVE
PCVJET.

GAIN 7.1

POWER GAIN 10

GENERAL

POWER GAIN 10

POWER GAIN 16.6

60 W DRIVE
POWER

GAIN 200

ELECTRIC
www.americanradiohistory.com

250 w to 12 kw
(Approx power output,
typical operation,
broadband TV service,
sync -level conditions.)

DOUBLE -PURPOSE

BRIDGE. This Shallcross
Model 6320 Wheatstone
Limit Bridge can be used
both for exact resistance
readings and, in production,
for rapid checks on percent
deviation from an accepted
standard. Overall range
extends from 0.1 ohms to
111,110,000 ohms. All
resistors are O -H Manganin.

quently less than one-third this amount. Equally good
electrical characteristics are available for ammeter
shunt stock operating between 40°C and 60°C.
The experience of Shallcross reflects the experience of
a host of manufacturers throughout the country; reflects
what you can expect from Driver -Harris products,
whether Manganin or any of the numerous alloys developed by Driver -Harris for application in the electrical
and electronic fields.
Whatever your alloy problem, therefore, let us have your
specifications. We'll gladly put at your disposal the
skills acquired from 50 years of alloy manufacturing
experience
make recommendations based on your
specific needs.
T. M. Reg. U. S. Pat. Off

Says SHALLCROSS MANUFACTURING COMPANY,

Collingdale, Pa.: "For 25 years we have been using
Driver -Harris Manganin wire in the construction of
Wheatstone and other precision bridges. In addition,
D -H Manganin alloy has been used in many special
standards for research and development laboratories.
We feel that the quality of our products and the reputation of our instruments have been greatly enhanced
by its use."
Behind statements like these stand Driver -Harris production and drawing techniques, which provide Manganin of such fixed stability that maximum change in
resistance between 15°C and 35°C is only about 15
parts per million per degree centigrade-and fre-

...

Sole producers of world-famous Nichrome*

ors

Driver -Harris Company
HARRISON, NEW JERSEY
BRANCHES:
In

Chicago,

Canada: The

B.

Detroit, Cleveland,

Los

Angeles,

San

Francisco

GREENING WIRE COMPANY, Ltd., Hamilton, Ontario.

MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD
58
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¡sSti//Your

BEST BUY.
PROVEN quality -control volume production

- -

methods enable Heldor to deliver cans, terminals
made to meet MILand assembled components
at definite
T-27 or commercial specifications
savings . . in money, time and responsibility.
With a record of past
performances second to
none, Heldor offers you
comparable savings on
HERMETIC

CANS
and

COVERS

.

your re q u

i

r

e-

ments. Get

the facts by

sending

your specifi-'

SEAL

BUSHINGS

cations or

prints for an
"eye - opening" quotation. Do it
now.

COMPLETE

ASSEMBLY
SERVICE

MAIL
COUPON
TODAY
Please send data on:
D Assembly Service
Name
Company
Address

Cans

D Bushings
Title

HELDOR MANUFACTURING CORPORATION
HELDOR BUSHING & TERMINAL CO., INC.
238 Lewis Street
Paterson, N. J.
ELECTRONICS-January, 1954
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They're the controls on the new AMPEX 350 Tape Recorder
Their quick, positive action will give station operators a new "sureness"
with tape. Cueing is exact; editing is faster; fumbling is out. Remote control
is available too. Responsiveness has always been a part of the Ampex
Standard of Excellence -but now it is better than ever, making the
AMPEX 350 truly the NEWEST OF THE BEST.

STARTING WITH A SPLIT SYLLABLE
From pressing of the start button to stable tape motion takes 1/10th
second. Tape can be backed off from starting cues as little as one to two
inches. Precise starts become routine. Reliability is supreme.

STOPPING WITHIN TWO INCHES
Even at 15 inches per second, the tape stops within less than two inches
after the button is pressed. Band type brakes give positive stops; no drift
or tape spillage can occur.

EASIER CUEING AND EDITING
The Model 350 can be shuttled rapidly between fast forward and rewind
without stopping. Cues for starting, editing or dubbing are speedily located. And for convenient editing, the capstan drives on the "pull side"
of the heads.

ADJUSTMENT FOR REEL SIZES
A new switch selects proper tape tension either for 101/2 -inch NARTB

reels or for 5 or 7 -inch plastic RMA reels. Proper tension means longer
tape life, more accurate timing and truer performance.
AMPEX MODEL 350
The new slant puts all controls within
easy reach of any operator,
tall or short.

Recorders from $975; Model 350 from $1095; Reproducers
from $495. For further information write today to Dept.

AMPEX
IF YOU PLAN FOR TOMORROW,

CORPORATION

BUY AN AMPEX TODAY

934 CHARTER STREET, REDWOOD CITY, CALIFORNIA
Distributors in principal cities; distribution in Canada
by Canadian General Electric Company
60
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work together at

DALMO VICTOR

Typical DV Development

ANTENNA
REFLECTORS

Special skills in calculating the shape and
making samples of reflectors such as pictured above, for search, ground -mapping,
tracking and other radar applications have
contributed to Dalmo Victor's position
today as the nation's leading designer and
manufacturer of airborne radar antennas.
Since 1942, when Dalmo Victor built its
first unit, some 40 different antennas have
been designed and developed by the
company, and 15 of these have already
gone into production.

Instead of waiting for mechanical modifications to go through
drafting and production channels, a research technician at
Dalmo Victor has little hesitation about laying down his slide
rule and picking up a hacksaw. A constant will to get things
done accounts for the remarkable speed of development
and production projects at Dalmo Victor.
Both the theoretical and practical activities of this unique
specialist organization are available for the solution of new
design -through -production engineering problems relating to
complex, lightweight, electromechanical systems for airborne

and other specialized applications.

DOWN-TO-EARTH ELECTROMECHANICAL ENGINEERING
www.americanradiohistory.com

TERMINATION
TECHNIQUE FOR
A

NEW

...

BUSINESS MACHINES
COMPUTERS
CONNECTOR PLUGS

r

MULTI -CIRCUIT COMPONENTS
SIGNAL APPARATUS
PRINTED CIRCUITS

ROUND' TAPER

Here at last is a connector which combines
miniature size and self-locking action To make
!

electrical connections, simply press AMP Taper
Pins into mating receptacles. The pins are almost as small as the wire itself, yet when securely inserted will maintain their connection
even up to the point of wire failure. Salt spray
and vibration tests show initial contact resistances of only 0:5 to 1.0 milliohms increasing to
a maximum of 2.63 milliohms after 160 hours
of cycling.
New applications are being found every day
for these versatile connectors-over a billion
pins are in the field in computers and associated
business machines alone!
Uses include termination of printed circuits,
speaker disconnects, UHF antennae filters and
tuners, Germanium diodes and TV high voltage fuses etc. Extraordinary security under
vibration makes them excellent for attaching
wires to crowded multiple contact "AN" connectors in aircraft. Write for "TAPER TECHNIQUE" Folder.

AMP Taper pins, rolled from strip stock to
very close tolerances, are wound on reels ready
for use in AMP Automatic Wire Terminators.
Pins can be applied as fast as operator can
insert wire with speeds reported as high as
4,000 per hour! Spring type installation tool
will seat pins firmly in mating receptacles.

Photo courtesy Remington Rand, Inc.

--4

*For relays, switches, multi-circuit components, and other applications where a flat
tab is more adaptable, see AMP Taper Tab

Receptacles.

62
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AIRCRAFT -MARINE PRODUCTS, INC,
ELECTRONICS DIVISION
\I1' "l'rade Mark Reg. U.S. Pat. Off.
© AMP

2100

Paxton Street, Harrisburg, Pa.

Aircraft -Marine Products of Canada, Ltd.
1764 Avenue Rd.,
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TAYLOR Built-up Vulcanized Fibre
material made of many plies of homogeneous vulcanized
fibre bonded together with a special resin developed in Taylor
Laboratories. It can be machined with the same facility as
homogeneous fibre, has high dielectric strength and is available in any
thickness desired. Can be furnished in various colors.
is a new

ffint

of it?

to make something

Make it into many products that require physical and electrical
qualities that are equal to, or better than, that of the equivalent
thickness of homogeneous fibre. The arc resistance at the adhesive line
is equal to that of the fibre itself. The adhesive is unaffected by abrupt

changes in relative humidity. It gives built-up fibre greater
resistance to distortion caused by atmospheric conditions.
stability
Edge splitting tests have proven the adhesive stronger than the fibre.

...

Make it from 45" x 56" sheets in any thickness desired.The thickness
of individual plies can be varied to suit your particular requirements.

Make sure you get complete information on this versatile new
material. Call your Taylor engineer
he will be glad to work
with you
see where it can fit into your products. Let him go over
your requirements for laminated plastics also. He may be able
to suggest ways that Taylor Phenol, Melamine and Silicone
Laminated Plastics can do a better job
lower your costs.
Taylor Fibre Co., Norristown, Pennsylvania-La Verne, California

...

...

...

TAYLOR
Laminated Plastics
Vulcanized Fibre

64
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Are you designing any electronic equipment that should have

0

installation and maintenance by non -technical personnel?
© Widest possible use by being instantly interchangeable betwee

-

Easy

E',ectronic protection unit that
safeguards expensive progressive dies by stopping press if

how easily these features
were built into this electronic
punch press protection equipment with the Alden Serve -A Unit Kit.
See

user's own
personnel can install plug-in
protection unit . . . replace
or shift it to
with spare
another machine.
OIn 30 seconds,

...

stroke pressure

achines?

(A) ALDEN LOCK FRAME

mounts mating

rises.

Alden Back Connectors and engages pilot heads
of Alden Serve A -Unit Locks.
(E) ALDEN SLIDE -IN BACK CONNECTORS

\

etzair

/

;I

spread all leads out accessibly at central
check point, color coded and symboled
for easy identification and first-level
service checks by user's personnel.

© With

plug-in receptacle
for electronic protection unit
installed at each press, 8 ac-

(C) ALDEN SIDE RAILS

tual electronic units are

enough to serve the requirements of 14 presses, because
all presses are not simultaneously active, and each electronic unit can instantly be
moved anywhere to cover the
or replace
active presses
an inoperable unit.

...

guide plug-in unit
into position until

pilot heads of
_

- A - Unit
Locks take over.

Serve

/d-J;

(D) ALDEN SERVE -A -UNIT LOCKS
pilet, draw in, lock and eject complete
plug-in unit, with a half turn of the

Alden Components for Plug-in Unit Construction make it easy to feui'c USER SATISFACTION
into your equipment.
See how

Inoperable unit
easily shipable air
express for factory serv-

wrist.

icing.

WITH ALDEN COMPONENTS, YOUR CIRCUITRY EASILY BECOMES PLUG-IN UNITS

Peede

It's as simple as this
YdwL
ALDEN

ALDEN MINIATURE

STAKING TERMINALS Lay out in any
pattern on Terminal

Mounting Cards; ratchet slots hold elements
for soldering without
p l i e r i n g or wrap around.

ALDEN PREPUNCHED TERMINAL
MOUNTING CARDS cut to propel
sizes for 7 -pin, 9 -pin, 11 -pin and 20 -pin
packages. Or in 3' strips for chassis
cut it off as you require.

-

Tlteaet..C

FOR

STRIP
stakes
right
under
ALDEN
Terminals CARD-MTG.
providing
TUBE
SOCKETS
0 common
for nain.
circuit
7-pin,9-pin
without
O soldering.
and octal

:its..
FOR

-

tubes.

W

film,

2", 4", 8", 17"

Bases, Lids, Han-

dles, Cans, Sockets
for 7, 9, 11 and
20 -pin packages

í.e

0
sivevyor
equipmentreliabil-

how

-

tiny Alden Sensing

A

Elements
specifically
designed -to lick the problem of having only a small
amount of apace. Assembled by simplest methods.

ALDEN
CHASSIS

/s e-& ecee

compact front

panel easily mounts six

aIIAY Xa1

le

forBASIC

-ueiavez 7daeu4afed ie
See

OP

in service with 7 -pin 9 -pin 11 -pin 20 -pin
instantly replacePackage components and
able plug -ins
matching sockets.
all sub -units.
qty

ALDEN

For checking critical
voltages from front of

panel.

GET THE COMPLETE STORY

-

Adapter mates Standard Rack to Chassis.

tJá'?szieit2 ' It's

REQUEST "ALDEN

ALDEN PRODUCTS COMPANY

Mount in
Alden Uni -Racks

Cases. Alden Rack

HANDBOOK"

Plugged into
Portable Cases

as simple as

-

-

Lire
Fuse blows
glows. Simply unscrew
1 -piece light -lens unit
and blown fuse comes
out with it.

SENT FREE

127 North Main Street, Brockton, Mass.

www.americanradiohistory.com
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ALDEN
"FUSE -LITE"

ALDEN
"PAN -i -LITE"
Miniature indicator
light with unbreakable
I -piece light -lens unit
replaceable from front.

MINI -TEST
POINT JACK

Plugged into
Standard Rack
with Rack Adapter

Your circuitry on Terminal Card strips
snaps right into Alden
Basic Chassis. Vertical
mounting and hinged
front panel give beauAlden Universal tiful accessibility and
Rack Adapter
space saving.
interlugcanplugged
be
changeably into Standard Racks, Alden Uni Racks, Alden Portable

house Terminal

¡'

ai this

ALDEN BASIC CHASSIS

Alden standard

ALDEN
PLUG-IN
PACKAGE

It's as simple

CiIA'iSlS

4 SIZES OF

4 SIZES OF PLUG-IN

Card Circuitry with
tremendous flexi-,
variety for endless
va
of opensty
and shielded packages... making it
sasy and inexpento give your

PACI'fGFS

0

/-4;e6e

-

7/1

ti

The "skin" we love to watch
The "skin," or plated coating, on
CTC terminals gets extremely close
scrutiny from our quality control engineers. And we take pleasure in this careful watching because
We know, as a result, that you can
depend on CTC terminals for electroplated coatings of guaranteed minimum
thickness
whether to government
specifications or your own.
Our "watching" of these coatings includes periodic bend tests for adhesion,
and periodic microscopic inspection of
cross sections for coating thickness.
These are but two of many examples of
quality control that enable us to offer
customers guaranteed electronic components ... custom or standard.
Besides terminals, we pay close attention to the production of CTC terminal
boards, capacitors, swagers, hardware,
insulated terminals, coil forms and coils.
For all specifications and prices, write
to Cambridge Thermionic Corporation,
437 Concord Avenue, Cambridge 38,

-

-

66

Mass. West Coast Manufacturers contact: E. V. Roberts, 5068 West Washington Blvd., Los Angeles 16 and 988
Market St., San Francisco, California.
Terminal Data: Our standard terminal line includes 30 types, each in varied shank lengths.
Made of silver plated brass, coated with water dip
lacquer to keep them chemically clean for soldering. Also available: combirfation screw and solder
terminals in 3 sizes, and a complete line of phenolic
and ceramic insulated terminals. All materials,
processes and finishes meet applicable government
specifications. Special order finishes include hot
tin, electrotin, cadmium plate or gold plate.

Standard CTC Terminal Boards as well as those
made to your own specifications by CTC are available. Standard in cotton fabric phenolic, nylon
phenolic or grade L-5 silicone impregnated ceramic.
Custom made in cloth, paper phenolic, melamine,
or silicone fibreglas laminates, imprinted as required and lacquered or varnished to specifications MIL-V-173 and JAN -T-152.

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

Use post card on

last page.

www.americanradiohistory.com

January, 1954

-

ELECTRONICS

ELECTRONIC TEST INSTRUMENTS

TV MONITOR
MODEL 335E

All channels 2 to 83
Exceeds

F. C. C.

requirements

123/4" high; rack mounted
High stability, accuracy,

long-term dependability
Monitors visual, aural frequencies;
percentage aural modulation

Small, low-cost monitor for all TV channels gives
continuous, precise indication without adjustment
The unusually compact, low-cost Model
335E occupies just 123 " of a standard
relay rack. Yet it accurately and continuously performs all VHF and UHF television monitoring functions including
visual and aural carrier frequency and
aural carrier percentage modulation
measurement.
Carefully engineered crystal reference
oscillators provide accuracy in excess of
F. C. C. requirements for all channels.
Because discriminator accuracy does not
depend on a tuned circuit, no time-

consuming adjustments are required
during operation. It is never necessary

to reset carrier level or realign circuits.
Proper operation of the monitor can
be checked conveniently by controls
located behind the front panel cover.

Trouble -Free Dependability
The monitor is specifically designed to
operate at full accuracy over long periods
of time without maintenance. Highest
quality components and construction
are used throughout. A new chassis design increases accessibility of components and makes possible cool operation

through forced ventilation. Extra features include provision for remote indicating meters, remote peak modulation
indicator lamp, and a demodulated
signal for aural monitoring.
The instrument also includes a front panel crystal temperature indicator and
illuminated meter faces. It fits a standard
relay rack, and can be color finished to
match your transmitter installation.

VIDEO

FREQUENCY MONITOR

-1.5

Deviation Meter Range: +1.5

to

Accuracy: Better than ± 500

for at least

cps

kc.

10 days.

AUDIO OUTPUT
Frequency Range: 50 to 15,000 cps. Re1/2 db. Standard
sponse flat within

r

75 µsec de -emphasis circuit.
Distortion: Less than 0.25% at 100% mod-

ulation.

Output Voltage:

10 volts into 20,000 ohms
at 100% modulation (low frequencies).
milliwatt into 600
Monitoring Output:
ohms, balanced, at 100% modulation
(low frequencies).
Residual Noise: At least 70 db below output level corresponding to 100% modulation (low frequencies).
1

SPECIFICATIONS
AURAL FREQUENCY MONITOR
Deviation Meter Range: +6

Accuracy: Better than

±_

kc to -6 kc.
1,000 cps for at

least 10 days.

AURAL MODULATION METER
Modulation Range: Meter reads full scale
on 33.3 kc swing. Calibrated to 100%
at 25 kc swing; 133% at 33.3 kc swing.
Accuracy: Within 5% of mod. full scale.
Meter Characteristics: Meter damped in
accordance F.C.C. requirements. Reads
peak value of modulation peak of duration between 40 and 90 milliseconds.
Meter returns from full reading to 10%
of full value within 500 to 800 msec.
Frequency Response: Flat within -±1/2 db,
50 to 15,000 cps.

MODULATION PEAK INDICATOR
Peak Flash Range: From 50% to 120%
modulation (25

kc

=

100%).

GENERAL

Frequency Range: Channels

2 to 83 inclusive, including offset channels.

Power Required: Approx. watt.
External Meter Indication: Available for
R. F.

1

aural carrier deviation, video carrier
deviation, aural modulation percentage and peak indication.
Size: 12t/4" x 19" x 13". Rack mounting.
Power: 115 volts, 50/60 cps, 180 watts.
Price: $1,950.00 f.o.b. factory.
Data subject to change without notice

HEWLETT-PACKARD CO.

2757A Page Mill Road, Palo Alto, California, U.S.A.
SALES AND ENGINEERING REPRESENTATIVES
IN PRINCIPAL CITIES

Copyright 1953 Hewlett-Packard Co.

Instruments for Complete Coverage
ELECTRONICS

-

January, 1954
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WHICH PILOT LIGHT
DO YOU NEED?
DIAL(O
THE

BIG

ONE

ACTUAL SIZE

Cat. #613529-211

This Pilot Light Assembly was first
made to accommodate the S-11 lamp
and was intended for use in the
cabs of great diesel locomotives.

Dialco HAS THE COMPLETE LINE

\\
OF

INDICATOR and PANEL LIGHTS

This BIG one

\

THE LITTLE ONE
The miniaturization program on defense products required the
development of this sub -miniature light. It is used
on communication equipment and aircraft.
Midget flanged base bulbs to fit are rated 1.3, 6, 12, and 28 volts.

or

\

this LITTLE one
ACTUAL 512E

Cat. #8-1930-621

to suit your own special conditions and
requirements will be sent promptly
tl
and without cost. Just outline your needs.

Let our engineering department assist
in selecting the right lamp and the best
pilot light for YOU.

Write for the Dialco HANDBOOK of PILOT LIGHTS
Foremost .1laraufacturcr of Pilot Lights

IHALIGHT CO1IPOItATION
60 STEWART AVE., BROOhLYN 37, N. Y.

HY_1CINTH 7-7600
2

68
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If you are in Electronics you
2re going to need Transistors.
The time to investigate is NOW!
From
going
tages
Their

now on the use of Transistors
to spread rap-dly. Their advanin sim3lifying desn are unique.
potent:al applications are endless.

ink 'of vacuum tubes,
fro now on you should consider the
ssibilitÿ of substituting Trar.sistors.
True, the characteristics cf the Transistor do not lend themselves to direct re-

enever yo

time to

actment of tubes in exis-ing circuitry;
new application must be designed
_round. the Transistor. What makes :he
Transistor : o overwhelmingly worth

talk

while s its small size an light weight,
tong life ani '_ow coz:. In addition, the

business on

TRANSISTORS

Transistor's versa:.lity, of
.2pens up a b oac

f-.

ncti

iew field of

tiens never
By consult in

DOW

yOu

possi{
get a head s a
old for you.
bilities that Transist
tzed r3searc=i knowHydro -Aire': sp
how and elf rience :n such important
techniques . rs true hermetic sealing are
at your dispcsal. Oir engineers are wait Mg to consult with you-now.*

3ctsal size
1

Please address tour inquiries: CHIEF CONSJLTING ENGINEER,
Transistor Development and Application Division,
Hydro -Aire, Inc.,
3000 Winona Avenue, Burbank, Calif.

HYDROAI R
BURBANK, CALIF.

Subs -:diary o; Crar.e Co.
CONSULTANTS )N TRFNSISTOR APPLI :ATIONS

www.americanradiohistory.com

example
of Sanborn

Oscillographic
Recording

Versatility

SO a7e.=.42,,ocep

PITCH ATT

UDE:

f'-_._---------

Four -channel recording correlates

simulated jet bomber airspeed and altitude cohnditions
At Eclipse -Pioneer, engineers make good use of
Sanborn 4 -channel recording systems in conjunction with
high precision analogue computers to establish performance
criteria for automatic flight systems and components.
At other laboratories Sanborn Systems are
being used to record such phenomena as: stress,
strain, pressure, displacement, thickness, velocity, acceleration,
current, voltage, temperature, torque, light,
flow, force, load, position, rpm, radiation and tension.
SANBORN OSCILLOGRAPH RECORDING SYSTEMS HAVE MANY APPLICATIONS.

They are used in a great many different
fields where accurate and permanent graphic registration
of almost any electrical phenomena (whose frequency range is
zero to 100 cycles per second) is required.
Sanborn Systems are widely used because of the
availability and ready interchangeability of amplifiers and
preamplifiers, as well as such Sanborn advantages as:
inkless recording in true rectangular coordinates,
high torque movement, time and code markers and
wide choice of paper speeds. In addition, a basic choice
of systems, 1-, 2-; and 4 -channels, provides a system
to fulfill almost any laboratory requirements.
WRITE
FOR

CATALOG

RATE OF
ANGE OF
PITCH ATTI UDE

FORCING

RATE

OF

JNCtIOt+N

ANGE OF

ALTITUDE

Sanborn Company
INDUSTRIAL DIVISION

CAMBRIDGE 39, MASSACHUSETTS, U.S.A.
70
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AISiMag coil forms are accurately made to your
design
and specifications. The range of sizes
and designs is
almost unlimited. Minimum tooling charges. Take
ad-

i

¿/z147

¿261"L,222

-..

°

FO RMS
52ND YEAR

OF

vantage of our very
broad experience on
coil forms. Send blue
,prints and outline op g

No
cost or obligation.

CERAMIC LIADERSHIP

AMERICAN LAVA CORPORATION
A

Subsidiary of Minnesota Mining anal Manufacturing Company

CHATTANOOGA 5, TENNESSEE
OFFICES:

METROPOLITAN

SYRACUSE, N.

Are.,

Y.:

Room 2007,

AREA:

330 Arlington
Express 16685

Mesa. Ave., Cambridge_, Mass.,

DELPHIA: 1649

N.

Rroad

St.,

671

Brood

NEW

Newark,

N.

J.,

Mitchell :4159

CLEVELAND:

5012 LSuclid

E4G18ND: 1374

Kirkland 74498

PHILA.

Stevenson 42823

1123 Washington Ave., Garfield 4959

LOUIS:

St.,

Ave., Phone 76-5068

ST.

CHICAGO:

223 N. LaSalle St., Central

6.11721

Join
Or

A.

SOUTHWEST:
Green

Co.,

6815

ole Dr., Dallas 9, Dixon

9918

LOS ANGELES:

5623 N. Huntington Dr.,
Ca

rital 1.9114

,,,,.r

-
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COMPLETE LINE
I

FOR AUTOMATION : EXCLUSIVE NEW Self -Supporting Snap -in Bracket Mounting. (See Type YGC-B45.)

2

NEW Twist -ear Mounting. (See Types XP45 and
UPM45.)
PLUG-IN BLADE -TYPE TERMINALS for vertical or
horizontal mounting of control to printed circuit panel.
(See all photos )

3

ii

l L11I(el

4

Threaded Bushing Mounting. (See Types XGC-45L
GC -U45 and miniaturized U70.)

Consultation without obligation available on variable resistors for your printed circuit applications. Write today.

Printed Circuit Panel. Shaft above panel. (Types YGC-B45, XP45 and XGC-45.)
NO shaft protection needed during soldering.
PARALLEL terminals permit small round connecting holes instead of large elongated slots necessary for fan shaped
terminals.
Terminals available in 7/8" or 1-1/32" lengths from control's center.
nF

ri.

,

ifflö

---

2

HOLES FOR

.025' 0.001'

I/16' 2.003'

TERMINALS

L

FRONT
OF

3 HOLES FOR

BRACKET

.020' 1.001.
%

1/16' 1.003'

TERMINALS

Suggested
panel piercing.
VIEW

FRON

CONTROL

SIDE

EXCL USI VE NEW Self-Suppe
Snaps instantly into place.
Stays firmly put during soldering. Solder permanently
anc.iors control to circuit panel.
Terminal connections cannot loosen; bracket prevents
mounting or operating strain on control or switch
terminals.

OF

PANEL

ngSn p-rn , racket

No mounting hardware, no separate supporting panel
needed.
No strain on printed circuit panel. Anchor tabs attach

bracket to cabinet.
Adequate clearance for circuit paths provided by ample
spacing between terminals and by design of mounting
lugs on bracket.

\
2

VIEW

510E
O

FROM

0F

CONTROL

PANEL

.025" ±.001
1/16" s.003" TERMINALS.

HOLES

T

Z

3 HOLES

FOR

.020' 1.001"

I/ 16" ±.003'
TERMINALS
x

T

MOUNTING SURFACE

Suggested
panel iercing.

Suggested panel piercing.

T

3 HOLES FOR

304

.020" s.001"
I/ IFI" s.003"
TERMINALS

Type XGC-45
pplications using a mounting chassis to
support printed circuit panel. Twisting 2 ears holds control rigidly to mounting chassis. Available in finger adjusted shaft lengths
of 2", S 8", 11 6", 7 8" and 1" from control's mounting surface. Also available with recessed screw driver slotted shaft
(Typr XPM45).

a mounting chassis to support printed
circuit panel. Threaded bushing mounting

1

All controls

illustrated actual

size,.

CI ECU US

VARIABLE RESISTORS
HOLE FOR .016' :.001'
2
X

s.003' TERMINAL

1/16'

X

HOLES FOR .016' t.001'
.0U6' s.003' TERMINALS

4/2

HOLE TO RECEIVE .020'
X .09U' LOCATING LUG

it Panel. Shaft

extends through panel. (Types
70. GC -U45 and UPM45.)

CLEARANCE HOLE

Suggested panel piercing.

FOR

I/U'

DIA.

THREADED BUSHING

Threaded bushing mounting.Terminals extend perpendicularly 5/32"
from control's mounting surface.

.020' s.001'
t.003' TERMINALS

3 HOLES FOR
X

1/16'

HOLE FOR
THREADED
BUSHING 77

CLEARANCE

8' DIA.

Suggested panel piercing.
499

-T-I-

1r

For TV preset control applications.
Recessed screw-driver slotted shaft
remains solder -free during panel dipping. Control may be held rigidly to
panel before soldering by twisting 2
ears. If ears are left straight, the solder
will permanently anchor control to
circuit panel. Terminals extend perpendicularly 7 32" from contr
mounting surface,

SLOTS WILL RECEIVE STANDARD
RTMA 7/16' RADIUS LOCATING
LUG AS WELL AS MOUNTING

212

EARS ON CTS TYPE PUS TWISTED
EAR HOUNTEO CONTROL.

.820-

4/O'_'

--

:°óç

944:

Threaded bushing mounting. Termi-

nals extend perpendicularly 7/32"
from control's mounting surface.

REPRESENTATIVES

Ava table with or without associated switches.

etdCtllL101o GyiT .72el1C6GfYlt e14,44 .Jr20Q,61Cll4IE
I/a41.21/e g?,eado24. e6-oeartdett 4896

o

'r

Henry E. Sanders, McClatchy Bldg.,
69th 86 Market St.,
Upper Darby, Penna.
Phone: Flanders 2-4420
W. S. Harmon Company,
1638 So. La Cienega Blvd.,
Los Angeles 35, California
Phone: Bradshaw 2-3321
John A. Green Company, 6815 Oriole Drive,
Dallas 9, Texas
CANADIAN MANUFACTURING

_

AFFILIATE

C. C. Meredith

86 Co., Ltd.,
Streetsville, Ontario

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

Sao Paulo, Brazil

OTHER EXPORT
Sylvan Ginsbury,
West 40th Street,

8

New York 18, N. Y.

CHICAGO TELEPHONE SUPPLY

W

ELKHART

INDIANA

General tolerance all decimal dimensions ± .005".
www.americanradiohistory.com

a

w

4 -Position

NRC
FOR FASTER

Aluminizing

LOW-COST

ALUMINIZING

. .-

ww.i

!

iiiaw

r

r

¡w.w
r

,
r

,.

.w

'

----

.

i

Bench
-==+
i

ri.-i.

>i

i.

Ìe

I

,

........-.....-...
..+

.,......... .

.

rr

i

I

i

'.

...s..A

today's ultimate for high-speed, low-cost aluminizing of
television tubes.... Equipped with a high through -put Booster Pump, it
has greater capacity and a shorter cycle.... The two mechanical pumps

This bench

are the

is

NRC Gas Ballast type. One roughs, one backs. Neither

by water vapor. Eliminates necessity of reclaiming

accessible for easy

cleaning.... Write

oil.... All

is affected

parts readily

for further details.

INDUSTRIAL RESEARCH
CHEMISTRY, METALLURGY
HIGH VACUUM ENGINEERING

PROCESS DEVELOPMENT
PHYSICS, DEHYDRATION
DISTILLATION. VACUUM COATING

Corporation
National Research
DIVISION
EQUIPMENT

SEVENTY MEMORIAL DRIVE, CAMBRIDGE

74

42, MASSACHUSETTS

Want more information? Use post card on last page.
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THERE'S A

C -D C

The only ceramics with the
"MILLION DOLLAR BODY"

Only C -D can give you the "million dollar body",
made by the exclusive C -D process in the
world's most modern ceramic body plant
C -D's own. This close control under one roof,
from raw powder to finished product, results in
greater stability and uniformity, extra
durability and extended service life -even
down to the tiniest disc or tubular. Engineering
samples sent on request. A wide range of
designs in all capacity and voltage ratings
available. We welcome inquiries on special
design and application problems. Write to:
Cornell-Dubilier Electric Corp., Dept. K 14
South Plainfield, New Jersey.

TUBULAR

-

THERE ARE MORE

HIGH VOLTAGE

C

-D CAPACITORS IN USE TODAY THAN ANY OTHER MAKE

CORNELL

DUBILIEI

etas

PLANTS IN SOUTH PLAINFIELD. N. J.: NEW BEDFORD. WORCESTER AND CAMBRIDGr. MASS; PROVIDENCE AND HOPE VALLEY. R. I.
INDIANAPOLIS. IND.: FUOUAY SPRINGS AND SANFORD. N. C AND SUBSIDIARY, THE RADIART CORPORATION. CLEVELAND. OHIO

(I

I

ROTORS

ELECTRONICS

-
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VIBRATORS

CONVERTERS
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These instruments and components
can speed your research
Listed here are some of the many special types of ElectroniK
instruments and Honeywell components which are helping research
men to measure, record and control in thousands of research
projects. For 'information on how they can be utilized in your own
work, write to MINNEAPOLIS-HONEYWELL REGULATOR CO.,
Industrial Division, Wayne & Windrim Aves., Philadelphia 44, Pa.

recording instruments
of interest to research men:

Special

FUNCTION PLOTTER-automatically

plots the relationship, y = f(x),
between any two variables that can be converted to electrical signals.
simultaneously records two variables on a single

TWO -PEN RECORDER:

chart

... both pens can traverse full width of 11 -inch chart.

ADJUSTABLE SPAN RECORDER:

span can be adjusted over a 50'1 range

... zero can be suppressed as much as 100% of maximum span.

'/s -SECOND RECORDER: for recording rapidly -changing variables; full 11 -inch
scale pen movement in 'only % second. Chart speeds from 1 inch to 14,400
inches per hour available.

NARROW SPAN RECORDER: measures spans as narrow as 100 microvolts

without external pre -amplifier

... completely self-contained.

Electronic components for laboratory use:
BROWN CONVERTERS:

alternating voltages

transform low-level d -c signals into 60 or 400 -cycle

... Unaffected by atmospheric pressure.

converter, amplifier and
servo motor
Sensitivities of 2.0, 0.5, and 0.05 microvolts are available,
with corresponding voltage gains of 10°, 4 x 10° and 40 x 10°.
BROWN SERVO AMPLIFIER SYSTEMS: consist of

...

BROWN 60 -CYCLE 2 -PHASE SERVO MOTORS: Provide positive positioning

...

totally enclosed, self lubricated. Maximum torque: 27 RPM
motor -85 oz. -in., 54 RPM motor -43 oz. -in.; 162 RPM motor -19 oz. -in.;
333 RPM motor -4 oz. -in.

oneywe11
HM
I

BROWN

N

N

E

A
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L

i
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INSTRUMENTS
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INTERNATIONAL CRYSTAL Mfg. Co.
now offers

--,----

,.ONE-'-,
on

QUARTZ
CRYSTALS
throughout the range of frequencies
from 1500 kilocycles to 50 mega-

Fundamental Crystals
- 15000 KC. Overtone

cycles.

1500

KC

Crystals

-

15 MC - 50 MC.

All orders of less than five units of any one frequency in the
from
_
range 1500 KC - 50 MC will be mailed within 2'
the time received.

Calibration
All fundamental
crystals are cali-

T LRr°rTa

brated into 32 mmf

INT

unless otherwise
specified. All over-

tone crystals are
calibrated for series
F-605

F-609

F-612

resonance, unless

Pin dia. .050
Pin ingth..238

Pin dia. .095
Pin ingth..445

Pin dia. .125
Pin ingth..620

otherwise specified.

Pin spacing on each of above is .486

All units are calibrated to .0025%
or better of their
nominal frequency
at 25`

WHEN ORDERING SPECIFY:

(2) Holder Type*
(1) Frequency
(3) Circuit Data (32 mmf load, series resonance, etc.)
(4) End Use (Equipment type & manufacturer, development, etc.)
*Adaptors can be supplied for 3/4" pin spacing.
For

ELECTRON ICS

-

further Information write, wire or call:

January, 1954
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METALLIC RECTIFIER
FACTS FOR ENGINEERS

Germanium
The Rectifier of the Future
by C.

E.

Hamann

Seldom if ever has the rectifier
industry experienced such widespread
interest in a new development as has
occurredwith germanium. While much
is being written of the capabilities of
germanium in the low current area of
diodes and transistors, its possibilities
in high -power applications are equally
amazing.

THIS NEW MIDGET GERMANIUM

RECTIFIER HAS

AN OUTPUT OF OVER TWO KILOWATTS

Get High Power and Save Space

With

G -E

Germanium Rectifiers

Germanium is a material to stimulate
the imagination, so endless are its
possible applications. Germanium rectifiers, pioneered by General Electric,
offer design engineers tremendous
possibilities for product improvement. Combining extreme compactness with the highest efficiency of
any metallic rectifier known, G -E
germanium cells show practically no
aging. D -C power supplies for welders,
battery chargers, and electrochemical
processes are just a few of the possible applications.

65 volts d -c with a rated capacity of
over 14 kw. To do a comparable job
with selenium would take six stacks
of 30 cells each, or a total of 180

selenium plates.

RATINGS-Besides the rectifier illustrated above, two other
types are available. One is a sealed
convection -cooled unit with a halfwave rating of 0.4 amperes d -c output with up to 125 r.m.s. volts a-c
OTHER

input. A second is the plate-mounted
convection or fan -cooled rectifier
with half-wave ratings of from 4 to
20 amperes d -c output. All assemblies
can be used in doubler, center -tap,
and full -wave bridge circuits with
corresponding increases in ratings.

COMPACT-The compactness of

germanium rectifiers makes possible
real savings in space, volume, and
weight. The dime-sized cell, pictured
above with its heat exchanger, has
a rating of two kilowatts with air
cooling at a rate of 1000 fpm. Six of
these tiny rectifiers connected in a
three-phase bridge will deliver up to
el

C!!//L

GENERAL
78

Perhaps a simple comnparisonwith
selenium of the relative current densities will serve to illustrate its fantastic properties as a power rectifier. It
is standard industry practice to operate selenium in a 3 -phase bridge circuit
at a current density of 75 milliamperes
per square centimeter of cell area.
With an adequate air-cooling system
this current density may safely be
doubled.
Germanium is presently being operated successfully at a current density
of 75 amperes per square centimeter
of cell area with every indication that

MORE INFORMATION is available
from your nearest G-E Apparatus
Sales Office, or write Section 461-32,
General Electric, Schenectady 5, N. Y.

pat
ELECTRIC
Want more information? Use post card on last page.
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the top limit of capability has not
yet been reached. Considering that
germanium is also being operated at
r.m.s. voltages per cell more than
double that of the best available
selenium, it will be seen that its power
capabilities are at least 1000 times
greater than selenium on a cell area
basis.
The reason for this phenomenal
ability lies in its inherently high efficiency which in turn means very
little heat loss to be dissipated. The
cell operating efficiency is in the range
of 98 to 99 percent.

General Electric Company

January,

1954-

ELECTRONICS

Hysteresis Motors
by COLLINS
New 370A Series Motors Designed
Primarily For Operation
From Vacuum Tubes

OUTSTANDING FEATURES of the latest addition to the

Collins line of Industrial Components:

high starting torques
frequency ranges: 0 - 1000 cps,

0

-

500 cps, 60 cps,

400 cps

absolute synchronous rotation

The superior efficiency and high starting torque of
the Collins 370A -Series Hysteresis Motors make them
suited for driving timing mechanisms, magnetic storage
drums or any other device which must rotate at an
absolutely constant speed regardless of fluctuations in
load or line voltage. These motors have split windings
for operation directly from the plate circuits of two

push-pull direct -coupled amplifiers driven 90 degrees
out of phase, eliminating bulky, frequency -limiting output transformers.
Typical of this latest Collins Industrial Component
is the Type 370A-1 Wide-Band Hysteresis Synchronous
Motor, particularly adaptable to operation in automatic
frequency control systems with error signals from zero
to as high as 1000 cps producing synchronous rotation
from motionless to 30,000 rpm.
Other standard models of the 370A -Series include:
Type 370A-2; similar to 370A-1 but with higher
torque; 0-500 cps frequency range.
Type 370A-3; single frequency, 60 cps; 1800 rpm.
Type 370A-4; single frequency, 400 cps; 12000 rpm.

Write today for complete information.
11

W. 42nd Street,

NEW YORK 36

COLLINS RADIO COMPANY

1930 Hi -Line Drive,
DALLAS 2

Cedar Rapids, Iowa

2700 W. Olive Avenue,
BURBANK
ELECTRONICS

-
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MODEL V47

for the vibration of
very light electronic
components, optical -cell research, hairspring torque testing etc.

f%

Thrust
Max. Continuous
Current Rating
(R.M.S.)
Stroke
Impedance
Frequency Range

j /j
r

1.5

amps.; 2.0 amps. up to

2 min. duration.
0 2 in total excursion.

.

Weight of Moving
System
Stray Fields

Varies with frequency and
load between 3 and 10 ohms.
Up to 10,000 c/s
6 5

grams.

Operating zone less than
25 gauss.

PERMANENT MAGNET
J
v

Force factor 0.9 lbs. per amp.

Flux Density

11,000 gauss.

Weight

2 lbs.

/
MODEL

390A

THESE shakers provide vibratory sinusoidal forces of frequency and
amplitude by which specific vibratory conditior.s call accurately
be simulated. They provide the means of assesssing the effects of
sudden acceleration on materials, structures and components and are
being extensively applied to FATIGUE TESTING, ELECTRICAL
COMPONENT TESTING, FLEXTURE TESTING OF PLASTICS, ETC.,
and SPECIALISED GUIDED WEAPON RESEARCH.
For certain
pre -knowledge of vibration and its effects consult GOODMANS.
;

MODEL

A medium
390A duty
model
producing an alternating
approximately ±25 lbs.

MODEL

Vibrating
790 For
heavy
components, and is capable of producing
a force of
50 lbs.
This unit has a force factor of approximately 9.2 lbs. per amp. and a total
current capacity, with air cooling, of 4

force'

Thrust

Force factor 4.7 lbs.
per amp.
Max. Continuous 2 amps. uncooled; 4
Current Rating
amps. with air cooling
(R.M.S.)
of approx. 5 lbs. per
sq. in.
Stroke
Impedance
Frequency Range

Weight of Moving
System

Stray Fields

-.

amps. (R.M.S.).
Stroke
.Impedance

0 5 in total excursion.
8 ohms matching.
Up to 10,000 c/s.

Frequency Range.

Weight

.

System

than

100 gauss.
11,000 gauss.

70 lbs.

MODEL 8/600

DRIVING
EQUIPMENT

For the vibration of heavy
loads or complete assemblies. Has a total force of

approximately
Stroke

300 lbs.

in. total
excursion.
Impedance
to suit driving
equipment.
Frequency Range Up to 3,000

A range of appropriate
driving equipments is
available and takes the
form of High -Power Am-

I

Weight of Moving
System

plifiers, Stabilised Power
Supply Units and precisioned R.C. Oscillators
specifically designed to
give continuous power
output to drive the particular shaker concerned.

- - - --------

5 lbs. (approx.)
Operating zone less

Flux Density
Total Weight
(inc. trunnion)

11,000 gauss.
26 lbs.

(approx.)
Up to 5,000 c/s.
0

Stray Fields
less

than 100 gauss.
Flux Density

790

0 5 in total excursion.
24 ohms matching

Weight of Moving

0 16 lbs.

Operating ,zone

MODEL

c/s.
6

Stray Fields ..

lb.

(approx.)

.

Operating

zone less

than
Flux Density
Total Weight
(inc. trunnion)

25

gauss.
10,000 gauss.

4 cwt.

(approx.)

This unit can be fitted with

--I

built

air cooling blower
(b) switch to give high or low
impedance armature coil and
(c)pick-up unit for monitoring
wave form and amplitude.
(a)

in

To GOODMANS INDUSTRIES LIMITED

AXIOM WORKS, WEMBLEY, MIDDX., ENGLAND
mail me your catalogue and technical data sheets in
connection with your PERMANENT MAGNET Shakers.
Please

NAME
Cables:

COMPANY

CITY
80

GOODAXIOM
WEMBLEY, ENGLAND

ZONE

STATE

E/U

Want more information?

GOODMANS INDUSTRIES LTD
AXIOM WORKS
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KELLOGG SWITCHBOARD
GENERAte

ELECTRIC

r

C -A -C

W

MOLDED TOROIDS
Stocked in Standard Inductances

for immediate delivery...

II

From a modest beginning five years ago, Communication
Accessories Company has grown to one of the largest exclusive
toroid coil winding producers in the U. S. today. Why?

With the new molded toroid simplifying
mounting problems and with the resultant demand increasing daily, C -A -C
now offers an added convenience to
buyers by stocking standard types for
immediate delivery.

Write for file of complete specifications
and listing of stocked inductances.
C -A -C molded toroids meet the performance requirements of Military
specifications.
ELECTRONICS

-

January, 1954

We like to think that this growth is due to the thorough,,
careful handling we apply to each coil ... and because
of the particular skill of our people. Whatever the
reason, we'll continue-doing the best we know
how-thankful for the trust that important
companies have placed in us.

---

//--

write for this catalog

COMMUNICATION ACCESSORIES
HICKMAN MILLS, MISSOURI
Want more information?

Use post card on

www.americanradiohistory.com
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Multiple -Unit Reset Counter

DESIGNED TO COUNT
ANYTHING COUNTABLE
be supplied in
this new Vary -Tally can
6 banks high,
any combination up to counting units
the
12 units wide, with
in tiers.
arranged compactly on stands
of
features
special
Now check these
Veeder-Root design and construction:

Easily Readable from any Angle ... Bold Figures Always Centered
in Windo v
No Glare
Figures not Covered by Fingers in
Operatior
Easily Portable, yet Ruggedly Built for Long Wear
Separate Counting Units Can be Rotated like Tires on a Car, to
Distribute Wear Evenly
All Parts Corrosion-Resistant
Working Parts of Hardened Steel
Operatior Not Affected by Extreme Heat or Cold
Individual Tag Above Each Counter -Window Not Strip Tabs
Veeder-R pot Quality in Every Part
Now what's on your mind, that Vary -Tally can help you count? Write
for news sheet and prices.

...

77te aitte

t

...

-

VEEDER-ROOT INC.
em7t&

HARTFORD 2, CONNECTICUT
Chicago 6,
82

III.

New York 19, N. Y.

Greenville,

S. C.

Montreah 2, Canada

Dundee, Scotland

Want nmre information? Use post card on last page.
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Bui24:1up

Çt Spet-Rucd Se'u4ce'
NEW

COMPRESSION

J

sealed leads
AND

multiple
headers

E -I Compression -30.
Sealed Headers feature
solid metal blanks for

extreme rigidity
E -I Compression
Sealed Headers available in many sta,idard
types as stock items

E

-I

Compression.

Sealed Terminations
can be custom-built
to exact needs

F

E -I Compression
Sealed Terminations
stand terrific abuse
shock and vibration
E -I Compression
Type Lead-Thru Ter
minais are rated up
to 4000 volts rms

Compression Sealed Terminations
are an exclusive E -I development
that is revolutionizing the indw try.
Featuring solid metal blanks and glass inserts sealed under compression, thes e components demonstrate extraordinary immunity to shock and vibration
are for all
practical purposes indestructible. In addition
to pioneering this type of termination, E -I has
built-up a comprehensive line of standardized
items that solve most terminal problems
with stock item economy. Cistom types,
too, are available on short notice.
'PATENT PENDING

All RIGHTS

RESERVED

DIVISION OF AMPEREX
ELECTRONIC CORPORATION

ELECTRICAL INDUSTRIES
44 SUMMER

EXPORT AGENTS:

PHILIPS EXPOF

f

AVENUE,

NEWARK

4,

NEW

JERSEY

CORP., 100 EAST 42nd STREET, NEW YORK

www.americanradiohistory.com

17, N, Y.

Sterling

announce;./

entirely,NEW line of
MOLDED OPEN TYPE TRANSFORMERS
an

j

THE

SERIES
Built to pass MIL -T-27 specifications,
including Grade I humidity tests,
and to operate continuously

at 175°

(Class H)

Result: Savings up to 50%
in space and weight
without sacrifice in

performance.

Write For Complete Information

299 North 7th Street, Brooklyn
84
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Use post card on

last page.

www.americanradiohistory.com

11, N.

January, 1954

-

Y.
ELECTRONICS

LOWER

COST

ONE-PIECE
LIKE FINISH

TOLERANCES

CLOSE

CONSTRUCT j

i

N

JEWEL-

UNIFORM RING HARDNESS

REDUCED WEIGHT

An assembly with 14
concentric, hard silver
rings electro deposited
into machined plastic

blank. Dovetail locks
rings in place. Machined blank insures

*Cylindric?, assemb,í
with 25 -ings. Ihrae
wide rings accommodate large ccntact Orel.]
brushes for h gh current
capacity. Length 14',
O.D. approx. 53/8".

Now a Complete Service
in all sizes of Slip Ring Assemblies

accuracy. Diameter ap-

prox. 11", thickness
approx. 5/16".

4

An assembly with 30
rings of various widths
to accommodate various

current requirements.
Unit is approx. 4-5/16"
long, designed for
flange mounting.
Cylinder type assem-

bly approx. 33/4" long

with 24 hard silver
rings. 15/8" O.D. with
wall thickness less than
1/4".

*PATENTS
PENDING
Our Engineering Department
is

available for consultation
on any of your slip ring

problems without obligation.

ELECTRONICS

-

January, 1954

ELECTRO TEC is now tooled up, with new expanded facilities for pro-

duction of large Slip Ring Assemblies to exact customer specification.
Sizes range up to 24" in diameter, either cylindrical or disc type.
The exclusive ELECTRO TEC PROCESS'`-the electro -deposition of
hard silver rings into an accurately machined plastic Hank-consistently
yields a high degree of dimensional accuracy, excellent concentricity, and
a jewel-like ring finish. This process also eliminates expensive tooling
and mold charges, frequently lowers costs to 30% of other methods of
manufacture. The silver rings are uniformly hard for long life -75-90
Brinell.
ELECTRO TEC one-piece construction precludes dimensional variation due to accumulated errors. The plastic base is fully cured before
rings are plated into it, thus preventing separation of base material from
the rings.
ELECTRO TEC LARGE SLIP RING Assemblies are widely used in
Radar Equipment, Fire Control Systems, Test Tables and many other
critical applications. Light weight combined with rugged durability
recommends their use in airborne applications.
Every user knows the ELECTRO TEC reputation for quality and
superiority in miniature and sub -miniature slip ring assemblies.

ELECTRO TEC CORPORATION
SOUTH

HACKENSACK

Want more information? Use post card on last page.
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TRUSTWORTHY

-

.wr ::i.
AVIATION

TRANSMISSION
For Every HF VHF UHF Application

MARINE

r+rw r+'r

,-e-L
I_

/

il

PederaTh

__

With
QUALITY CONTROLLED

INDUSTRIAL
r,
Çl

o.,

vu.i

4.,;;e1

.

COAXIAL CABLES

I

BROADCASTING

Whatever your field of application ... whatever your transmission line requirement ... Federal is ready to serve you.
If the cable you need doesn't exist, Federal will cooperate
with you in developing and producing it in any quantity!
Federal offers you one of the nation's most diverse stocks
of RG type cables including the Federal -developed low temperature, non -contaminating thermoplastic jacket.
Quality -controlled throughout the entire manufacturing
process, Federal cables bring trustworthy transmission to
every electronic application
plus top flexibility and
superior resistance to abrasion, weathering and corrosion.
Before you specify cable-or complete cable assemblies
-for any general or military application, get the facts and
figures from Federal. We have the answer or we can get it!

-

RADIO-TV LEAD-INS

...

.rí

TEST

EQUIPMENT

FEDERAL HAS

A NEW CABLE CATALOGUE

This new 28 -page buying guide contains
a world of up-to-date information on
Federal's quality -controlled cables, plus
numerous useful tables and diagrams. For
your free copy, write to Federal today,
Dept. D -713A.

RADAR, PULSE,
EXPERIMENTAL EQUIPMENT AND SPECIAL TYPES

Manufacturer of America's most complete line of solid dielectric cables

Federal Telephone and Radio Company
SELENIUM-INTELIN DEPARTMENT

100 KINGSLAND ROAD, CLIFTON, N. J.

In Canada, Federal Electric Manufacturing Company, Ltd., Montreal, P. Q.
Export Distributors; International Standard Electric Corp.. 67 Broad St., N. Y.

86
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TYPICAL CHARACTERISTICS

MECHANICAL DATA

ELECTRICAL DATA

Weight
Rotor inertia
Theoretical
acceleration

No load speed

6,500

Stall torque
Maximum output
Single phasing

.3 oz. -in.

1.45 oz.
.46 gm cm°

49.000
RAD

SEC°

DATA AT STALL

FIXED PHASE
26

Voltage (volts)
Frequency (cycles)
Current Tmo.)
Power i put (watts)
Power factor

.490 W.
None

..
wT,

123
157

157

Servo Motor the size of o Penny
111T

°.

ir.

weir ere

, 45 OZ.

MF6, CORP.

98.5

123

."

SERVO MOTO'
K -4o2340

26

400
166
3.1
.63

.63
98.5

-ohms
X -ohms
Z -ohms

..

CONTROL PHASE

400
166
3.1

R

RPM

I

NM 'Ogg
MO.

41111111

e

ACTUAL SIZE

Kefcyé
Servo Motor in a size 23 Frame, 6 watt

helps you

Servo Motor in a size 15 Frame,
60 cycle, 115 volt

Check these Servo Motors
against your needs
Ketay offers
NOV -7R;

We
a P A-

"Cent
WI

tdYMit

Can'

r

;

3E1

l.

Theoretical
26,500
acceleration RAD/SEC'

i

ELECTRICAL DATA
No load speed
3,500 RPM
Stoll torque
7.5 oz. -in.

Maximum output
Single phasing
PHASE

115

6.0 W.
None

CONTROL PHASE
Series
Parallel
115

60

60

175

175

14.0
0.70
R -ohms
460
X -ohms
470
Z -ohms
660
Also for 115V or 230V operation

57.5
60

350
14.0
14.0
0.70
0.70
460
115
470
117
660
164
on control phase.

cators; and automatic control
systems.

Mail coupon today for bulletin
containing specifications on 100
types of Synchros, Servo Motors
and Resolvers.

DESIGN

fly-...

MANUFACTURING CORPORATION
Executive Offices
555 Broadway
New York 12, N. Y.

West Coast Sales
12833 Simms Avenue
Hawthorne, California

New York Division

Kinetix Instrument Division
Pacific Division
Electronic Instrument Division
Research & Development Division

January, 1954

K-402380

YPE

W

T. 7. 3

OZ.

:TA' ,.siG. CORP. MEW Y011111"

ACTUAL SIZE

;>

TYPICAL CHARACTERISTICS
ELECTRICAL DATA
No toad speed
3,300 RPM
1.45 oz. -in.
Stall torque
Maximum output 1.23 W.

MECHANICAL DATA
7.3 oz.
Weight
Rotor inertia
3.03 gm -cm°
Theoretical
33,800
accelerotion RAD/SEC°

Single phasing

FIXED

DATA AT STALL

PHASE

Voltage (rolls)
Frequency (cycles)
Current (ma.)
Power impur (worts)
Power factor

-ohms
X -ohms
Z -ohms
R

None

CONTROL PHASE

Series

Parallel
57.5

115

115

60

60

60

53

53

106

5.0
.82
1780
1240
2170

Ketay Manufacturing Corp.
555 Broadway, New York 12, N. Y.

5.0

5.0
.82

.82
1780
1240
2170

445
310
542

C

MANUFACTURE

of precision instruments
components, systems.

-

a PkA5fi coNTpoL

7

fire control and missile systems;
computers and simulators; amplifiers; marine inter -communication
equipment; remote indicators such
as ship course indicators, drive
angle indicators and salinity indi-

DEVELOPMENT

ELECTRONICS

5E.=21/0 MOTOR

Ketay's experience also includes:
automatic control devices for use in

FIXED

DATA AT STALL
Voltage (volts)
Frequency (cycles)
Current (mo.)
Power reput (watts)
Power factor

complete line of high

65
NEw^. xx*f

TYPICAL CHARACTERISTICS

MECHANICAL DATA
Weight
1.6 lbs.
Rotor inertia 20.0 gm -cm,

a

precision SYNCHROS, SERVO
MOTORS and RESOLVERS.

NAME
POSITION
COMPANY
ADDRESS

CITY

My current projects are

Want more information? Use post card on last page.
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Interference front his amateur radio transmitter
on the TV set drove Mr. Jack Saperstein front
the house to the ear. Then in discovered Metex
TVI.20-S Monel shielding and cut out the interference. Now he ran operate within two feet of
the TV set. Manufactured of corrosion -resisting
Monel by the Metal Textile Corporation, Roselle, N. J., TVI-20-S shielding material is sold
in 20 -ft. lengths by several large radio supply
houses.

How Monel saved a

ham from the role

of a TVI villain

Mr. Jack Saperstein of Newark, New Jersey, was

in

a pickle !
He operates a television and radio repair business in a heavily populated area. At the same time
he has his own amateur station.
The two just didn't mix when he operated
Isis station on the 10 meter band, the second harmonic interfered not only with his own TV set
but, worse yet, with those of his neighbors. Because of this, he was losing their good will.
He couldn't afford to give up the repair business and he didn't want to give up the station.
What to do?
After trying various ways to stop the leakage,
he found a temporary solution by moving the
station into the trunk of his car. The filters kept
leakage off the antenna, and the lid of the trunk
sealed in the second harmonic. But still he
couldn't use the set in his house.
Then he beard about Metex"ElectronicWeatherStripping," a knitted Monel shielding material
which has been widely used for shielding Army,
Navy, Air Corps, and industrial equipment. Metal
Textile Corporation packages this same material
for hams in rolls of 20 feet per box under the
name of TVI-20-S.

-

88

Want more information?

He put this resilient, conductive RF gasketing
around the openings in his set (see photo), and
found that he could operate on ten meters within
two feet of his TV set, tuned to Channel 2, without interference.

The International Nickel Company, Inc.
67

Wall Street

New York 5, N. Y.

Into Nickel Alloys

INGO

Monel® "R"® Monet "K"® Monel "KR"® Monel
"S"® Mond Inconel® Inconel "X"® Inconel "W"® Incoloy®
Nimonic® Alloys Nickel Low Carbon Nickel Duranickel®
Use post card on

last page.

www.americanradiohistory.com
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aft.
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from

E
.

QUALITY CONTROLLED

COMPONENTS
FIXED RESISTORS

VARIABLE RESISTORS
SPECIAL RESISTORS

POWDERED IRON CORES

CERAMAG®
FERROMAGNETIC CORES

MOLDED COIL FORMS
FIXED COMPOSITION
CAPACITORS
TUBE ANODES

assure accurate engineering
plus efficient production

Laboratory samples of Stackpole components are exactly what samples should be-true and accurate reflections of the product when
made in quantities and bought for use on your production line.
Stackpole was one of the earliest pioneers in strict statistical
quality control. This, plus many unique manufacturing techniques
and facilities evolved over years of carbon, graphite and metal
powder product specialization, means that the sample you get from
Stackpole matches your specifications to the fullest possible extent.
Equally important, and regardless of size, shape or quantity, each
production unit is a "twin" of the sample on which your engineering
and production calculations were based.

Write for Engineering Data Bulletin on any type. Samples to quantity users on receipt of full information.

CARBON DISCS
(Voltage Regulators)
LINE SWITCHES

and ROTARY ACTION SWITCHES

SLIDE

ELECTRONICS

-

January, 1954

Electronic Components Division

STACKPOLE CARBON COMPANY
St. Marys, Pa.

Want more information?

Use post card on
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PYE-ERICSSON MULTIPLEX VHF
RADIO TELEPHONE SYSTEM
The Pye-Ericsson V.H.F. multiplex radiotelephone system is already
making its contribution towards the rapid expansion of telecommunications in overseas territories. Primarily developed to give telephone
communication where wire and cable circuits are impracticable or,
as is more often the case, uneconomical, the multiplex system provides
a link that is invulnerable to both natural hazard and pilferage.

The Pye-Ericsson system retains the well established carrier technique
and this, in conjunction with the inherent reliability of the equipment,
assures simplicity of maintenance.
PYE LTD.

CAMBRIDGE
ENGLAND

90

ERICSSON
TELEPHONES LIMITED

PYE

TELECOMMUNICATIONS

CAMBRIDGE
ENGLAND

'

BEESTON NOTTINGHAM

ENGLAND

Want more information?

Use post card on

last page.
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ERICSSON TELEPHONES LTD.
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LINCOLN'S INN FIELDS

LONDON W.C.2. ENGLAND
January,

1954- ELECTRONICS

Min. Transmitter Peak Power

5

Max. Transmitter Peak Power

KW

250 KW

*Loaded Q

6.5 max.

*Normalized Tuning Susceptance
*Normalized Equivalent Conductance

0.1 max.

Firing Time (4KW line power)

±0.06
10 sec. max.

Arc Loss (4KW line power)

0.8 db max.

High Level VSWR

1.10 max.

*measured at 9300 MC

CHARACTERISTICS OF THE

x

band

ATR

Another outstanding example of Bomac's
continuous program of miniaturization and development is the new BL -43 (contact type) ATR switching
tube. Its electrical characteristics are identical with
the standard 1635A, but structurally it offers several
important advantages.
The B35A seats in a large "well" type socket
where the electrical contact depends on a 2 choke.
In contrast, the BL -43 eliminates the well socket and
its awkward yoke clamps. Size and weight are cut to
the minimum. The flange is mounted close to the
1

BL -43

tubes

window and contacts the seat directly. A special
copper -rubber gasket insures excellent electrical
contact, eliminates sparking at high powers and allows
pressurization of the wave guide.
Several Bomac contact ATR tubes for X band are
made for either E or hl plane mounting (see illustration). The seat and method of mounting are left to
the equipment designer. These tubes include:
;6393 electrical characteristics same as B35A
;6369
;¡6396

--

1

electrical characteristics same as 1 B37A
tuned to 9300 MC in .200" x .900" ID Wave Guide

dezmommuszakzemaie
We invite your inquiries regarding

ENGINEERING
DEVELOPMENT
PRODUCTION

/Jomac J!abora1orie, 9nc.1
DIODES

HYOP06FMTNYATPON3
HYDROGEN
THYRATRONS

DUPLEXERS

MODULATORS

Ar
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pany letterhead)
Dept.

MASSACHUSETTS
BEVERLY, MASSACHUSETTS
TUBE:
GAS SWITCHING TUBES

Catalog on request.
Write (on your comE-1 BOMAC

Laboratories, Inc.
MAGNETRONS
MAGNETRONS

Beverly, Mass.

l

How many of these electrical insulation problems do you have?

Looking for an efficient coil wrapping for small spaces?
varnished bias -cut nylon tape is highly flexible, strong
and efficient ... makes a thin insulation of unusually high dielectric
strength with good resistance to oil and water.

1.

EMPIRE'

2. Need accurately punched mica stampings for filament, grid
and plate supports? MICO produces mica stampings to extremely
fine tolerances. Whenever you need precision -fabricated mica parts

of the highest quality, call on MICO.

-:<..>........
Átaa6RtAT/R
....:b-_

for a better material for wiring diagrams, controls,
instruments, dials and nameplates? DECORATIVE LAMICOID"®
resists wear, aging, weathering, oils, corrosive vapors, moisture and
temperature extremes. Won't warp, check or chip. Good electrical
3. Looking

properties. Wipes clean with a damp cloth.

4. Need a class H segment plate that's easy to work with"
ISOMICA* Segment Plate
made of built-up continuous mica
sheet
shows no tendency to split or flake. Small segments of

-

-

heavy thickness may be punched, and larger segments can be
accurately sawed, milled, punched, etc.

-

-

Whatever electrical insulation material you need standard or special
class A to class H MICO makes it best. We manufacture it, cut it to size,
or fabricate it to your specification. Send us your blueprints or problems today.

-

"Trade -mark

MICA

9,4A4,2 e
Schenectady

1,

COMPANY

New York

Offices in Principal Cities
LAMICOID e (Laminated Plastic)

92

MICANITE

®

(Built-up Mica)

EMPIRE ®(Varnished Fabrics and Paper)

Want more information?

Use post card on last page.
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ISOMICA
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TYPICAL OPERATION
Radio -Frequency

Power Amplifier or Oscillator

-

Class C Telegraphy or FM Telephony
(Key -down conditions, per tube)

4X150A
Eimac designed, Eimac produced
radial -beam power tetrodes have given Eimac
quality performance for more than five years in
both fixed and mobile application in military and
civilian transmitters. Rugged and compact, the
4X150A is the most powerful tube for its size
that operates into UHF. Excellent power gain and
stability with low plate voltages, plus simple circuit
requirements, have made the 4X150A one of the
most versatile tubes in the transmitting field.

Frequencies up to 165 Mc.
D -C

Voltage

.

1000 volts

Screen Voltage

250 volts

D -C

Grid Voltage

--110

D -C

Plate Current

200 ma

D -C
D -C

Current

Screen

volts

25 ma

Grid Current

10 ma

Driving Power (approx.)

watt

1

.

Power Input

200 watts

Useful Power Output

watts

150

.

.

500 Mc. Coaxial Cavity

development is the 4X150D, esdesigned for the 24-28 volt electrical sysmobile and airborne equipment. Other
heater rating of 26.5 volts at 0.57 amperes, the 4X150D is identical to the 4X150A. It

Another
pecially
tems of
than a

Plate

D -C

Eimac

D -C

-

.

.

.

.

1000 volts

D -C

Grid Voltage

---80 volts

D -C

Plate Current

200 ma

Screen Current

7

Grid Current

10 ma

D -C

recommended that both tubes be used with low
inductance 4X150A air -system sockets which come
in two models
with or without grounded cathode
connections.

Voltage

250 volts

D -C

is

Plate

Screen Voltage

D -C

ma

Driving Power (approx.)

.

20

Plate Power Input

.

.

.

200 watts

Plate Power Output

.

.

.

120

watts

watts

For further information contact

our Application Engineering Department

EITEL-McCULLOUGH, INC.
SAN BRUNO,
CALIFORNIA

Export Agents: Frazer & Hansen, 301 Clay St., San Francisco, California
ELECTRONICS-January, 1954

Want more information?

Use post card on

last page.

www.americanradiohistory.com

93

r2MG1
"Balanced Production'
meets delivery schedules

on-

STANDARD CASES

and COVERS
SPECIAL SHAPES
and SIZES
QUALITY METAL
STAMPINGS

PRECISION DRAWN CLOSURES AND QUALITY
METAL STAMPING! Several hundred standard shapes

-

As you want them
When you want them

and sizes, with numerous optional features are "in stock"
at Hudson. Not only is prompt service assured by Hudson

-

closure standardization but costs reflect the savings of mass
production methods. Engineers, designers and purchasing

ON THE NOSE!

men will find it pays to check with Hudson first on any
closure problem. All parts made from selected metal
stocks, expertly formed to specifications. STANDARD

DESIGNS SPEED DELIVERIES AND REDUCE COSTS!

HUDSON TOOL and
DIE COMPANY Inc

PRECISION DRAWN
CLOSURES AND QUALITY
METAL STAMPINGS
FOR ELECTRONICS

118-122 SO. FOURTEENTH

STREET,

NEWARK 7, NEW JERSEY

ASK FOR YOUR COPY TODAY! New engineer designer file catalog includes complete information
on economical HUDSON standard and special
closures. Call or write without obligation

-

94

Want more information? Use post card

on

last page.
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IDEAS

that started in

a

HEAT EXCHANGER

THE SOLUTION

THE PROBLEM

-

New high -efficiency electronic units (lower unit in above panel) occupy as little
as one -twentieth the space of older, air-cooled types (upper unit)
but they
generate just as much heat. And since their hermetic sealing prevents direct
cooling by air flow, temperatures would rise far beyond safe limits unless the
heat were removed and dissipated elsewhere. At the same time, cooling equipment must be kept light and compact enough for aircraft use.

You may have

cooling
problem

a

Your own manufacture may or
may not include aircraft applications.
But now or later you may be looking
for the best way of dissipating heat
generated by high wattage elements

Working with a leading manufacturer of electronic equipment, Clifford engineers designed the case of this aircraft electronic unit as a liquid heat exchanger. Heat is extracted by connecting with a second exchanger of the airflow type, as shown. In jet-engined planes, however, heat is preferably dissipated by a liquid-to-liquid cooler into the fuel oil thereby reducing drag on
the plane and pre -heating the oil. Made entirely of aluminum, these Clifford
heat exchange units combine thorough cooling with minimum size and weight.

Clifford Feather Weights, for example, are the only all -brazed type of
oil cooler. Their superior weight strength ratio is the result of a
patented brazing method and pretesting in Clifford's wind tunnel
largest and most
laboratory
modern in its field.
Take advantage of Clifford's long

-

-

record of finding the most efficient
and economical answers to the toughest cooling problems. Write to Clifford
Manufacturing Company, 119 Grove
Street, Waltham 54, Massachusetts.
Division of Standard -Thomson Corporation. Sales offices in New York;
Detroit; Chicago; Los Angeles; Waltham, Massachusetts.

in small spaces.
Then it will pay you to talk things
over with Clifford engineers. These
experts in a highly specialized field

-

have developed successful liquid
coolers for every type of aircraft
which includes some of the severest
and most unusual working conditions
any cooler is ever required to meet.
ELECTRON ICS

-

January, 1954

Want more information? Use past card on last page.
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PRODUCTS

with

wired for life

WARREN WIRE

General Industries line of Smooth -Power Motors meets the most exacting demands
for smoothness and dependability through the combination of advanced design
unrelenting research ... sound engineering ... skilled craftsmanship ... the use of
the finest materials! Here, as in the manufacture of many other fine electric and electronic
products, Warren Wire is used for its easy handling, efficiency and dependability.
There's a Warren Wire Engineer near you trained to help you solve your wire problems
right in your own plant. There is no obligation, of course.
The

NEW' Send for our new "Magnet Wire Reference Tables" Chart

MMT

WIRE

WARREN

COMPANY

Plant and Main Office: POWNAL, VERMONT
NEW YORK
SYRACUSE
CHICAGO
DETROIT

PITTSBURGH
CLEVELAND
PHILADELPHIA
NEW HAVEN
LOS ANGELES
SAN FRANCISCO
LOUIS
ST. PAUL

ST.

Manufacturers of Plain Enamel, Nylon, Formvor, Teflon and Served Magnet
Wires . .. Teflon Hook-up and Lead Wire ... Tinned and Bare Copper Wire.

Want more information?

Use post card on

last page.
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powdered iron cores for all miniature applications
Our design engineers have an impressive record of success in developing new miniature
types of cores for highly specialized applications, and are ready to take on your toughest
problem jobs. Our engineering consultant service is yours without cost. Pyroferric works
to closest electrical and mechanical tolerances, on newly -developed pilot models and quantity
production runs. You are assured of uniformity, strict quality control and rigid conformity
to specifications.
Pyroferric makes iron cores in a complete size range from the smallest
to the largest, for all applications. M. P. A. data sheets and tables give
complete information including recommended sizes and tolerances as
well as a cross-reference index of manufacturers' material designations.

TYRO

PYROFERRIC BLDG.

ERRIC

BRONX BOULEVARD
at 216th St., N.Y.C. 67

Please send me M.P.A. data sheets and tables No. 305.
Write on your let.
terhead for latest
Catalog No. 231
ELECTRONICS

-

TITLE

NAME

January, 1954

FIRM

CITY

ADDRESs
Want more information?

Use post card on
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NEW CERAMIC

a

PERMANENT MAGNET
... Opens
New Fields for
Product Designs
INVESTIGATE THESE
CHARACTERISTICS

Higher coercive force
than any other commercial permanent magnet
material.
Negligible hysteresis and
eddy -current losses in
magnetic circuits having
an alternating -current
component.

* Typical INDOX I Permanent Magnets

\ \ \.\

IERMEANCE COEFFICIENT- p
14

\

17

16

15

N5

19

18

\ \..,

755.'755

N.\

70

\\

27

7e

74

28 10

\
110

80 100 150

\

5

5

100

St1\1t1t 111\11

e

-8dHdR1O4

ENERGY PRODUC
78 ,Q 28 770

1412

1

10

8

e

High electrical resistivity.
No critical materials required.

Lightweight.

Magnetization practical
prior to assembly.
1111099

Let our forty-three years of
accumulated permanent mag-

800

1,00

1800

1,OD

DEMAGNETIZING FORCE

1000

800

H -OERSTEDS (GILBERTS

net experience help you to
utilize this new magnet in

,00

800

PER

your products. Write to

CM)

Dept. 1 A for complete details.

4 Demagnetization

and Energy Product Curve for INDOX

I

INDIANA PERMANENT MAGNETS
THE

INDIANA
WORLD'S

98

STEEL PRODUCTS
LARGEST

VALPARAISO, INDIANA

COMPANY

MANUFACTURER

Want more information?

Use

OF

port tard

on

PERMANENT
iast page.
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here's what's behind the

crustal that's so far ahead

The Midland Factory shown above is the world's

largest

plant devoted exclusively to producing crystals for
frequency control. It is equipped with the finest and
most complete production and testing machinery
ever developed for this purpose. Here Midland pioneered
development of crystals for color television, and is
now ready for full-scale production.

All this is important to you for just one good reason:
Every Midland crystal you use has been produced by
such advanced techniques and under such rigid quality
controls that you can be sure it will prove its
completely reliable quality under every operating stress.

Midland Critical Quality Control extends through every step
of crystal production, and includes
precise angular control by X-ray.
Uniform accuracy is maintained
to the millionth part of an inch.

kaºurn

(iyataQ, Metc, co-u,{n1- croH.ai,

P(kei ltio to

k ecity

te

4/21cu:tyd,

eeittac,t

MANUFACTURING COMPANY, INC.
3155 Fiberglas Road, Kansas City, Kansas

WORLD'S
ELECTRON ICS

-

January, 1954

LARGEST

PRODUCER

OF

QUARTZ

Want more information? Use post card on last page.

www.americanradiohistory.com

CRYSTALS
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Klystron Tubes and
WIDE RANGE REFLECTS 16 YEARS OF
EXPERIENCE IN MICROWAVE FIELD

acycles to 26,000 megacycles.

LOCAL OSCILLATOR

q!tt

SRU-55

BENCH OSCILLATOR 2K41

LOCAL OSCILLATOR 5981

COMMUNICATIONS AMPLIFIER STC-67

HIGH POWER TRANSMITTER SAS -28

RADIO RELAY

RACIO RELAY

TRANSMITTER SRC -43

TRANSMITTER SAC -19

RADIO RELAY

RADIO RELAY

TRANSMITTER SRL -7C

TRANSMITTER SAC -41

HIGH POWER

HIGH POWER

TRANSMITTER SAC -33

TRANSMITTER SAL -39

www.americanradiohistory.com

'imp

HIGH POWER TRANSMITTER SAC -9

Instruments

*

Since 1938, wher Sperry sponsored the development of the Klystron, this company has
extended its application to tubes for low, medium and high -power applications. As a pioneer
in microwave measuring techniques, Sperry has developed Microline instruments which
include every type of device essential to precise measurement in the entire microwave field.
Research and development are continuous at Sperry and the -esults are always available to you.
T.M.

Test equipment covering 500 megacycles
to 40,000 megacycles in 7/8 inch
coaxial line and 8 waveguide sizes.

REG. U.S. PAT. OFP.

ATTENUATOR
MIXER 337C

DETECTING SECTION 364

152A

DIRECTIONAL
WAVEMETER 537

COUPLER 209

INPEDANCE METER 145

egme

Q.: lb
RADAR TEST SET 38A

VSWR TEST SET 539

RADAR RANGE CALIBRATOR UPM-11

On these pages, only one item in each product line is
tustrated. Also included in the Sperry line, but not illustrated,
are the following additional Microline instruments: Barretter and

Thermistor Mounts, Barretter Ele,nents, Impedance Transformers, Terminations, Adapters, Wattmeter Bridges and Adjustable Shorts. For complete details write our nearest district office.

crRD$CDPE COMPAY,

SPERRY

DIVISION OF THE SPERRY CORPORATION
Great Neck, New York

KLYSTRON
POWER SUPPLY 555

Cleveland

New Orleans

Brooklyn

Los Angeles

San Francisco

In Canada --Sperry Gyroscope Co., Limited, Montreal, Quebec

www.americanradiohistory.com

Seattle

UNDISTORTED
100%

MODULATION
AM

WITHOUT
FM
WITH THE

STANDARD SIGNAL
GENERATOR
TYPE TF867

amplitude modulation is an outstanding feature
accompanied by unmeasurable f.m. Other features include
EXCELLENT

-

a.m.

:

Wide Range: I5 kc to 30 me on 15 ft. high -discrimination full -vision scale.

Crystal Accuracy: 0.01% with built-in me harmonic source.
High Output: 4 volts down to 0.4 microvolts.
Flexible Modulation: Internal 400 and 1,000 cps, external 50-10,000 cps within a db.
Also incorporated : Automatic level control, overall negative feed-back from r.f.
1

15 he Unmoclulated

output to modulation input, modulation monitoring by dual rectification and variable impedance termination with animated
diagram.

Carrier showing good

waveform.

A signal generator also ideal as a video oscillator for wide -band television systems.
Full data and prices of any

of the items listed below will

STANDARD SIGNAL GENERATOR TF 867
UNIVERSAL BRIDGE TF 868

VACUUM TUBE VOLTMETERS
WAVEMETERS

FM

be mailed

immediately on request.

FM/AM SIGNAL GENERATOR TF 995

DEVIATION METER TF 934

FREQUENCY STANDARDS

WAVE ANALYSERS

Q METERS

OUTPUT METERS

BEAT FREQUENCY OSCILLATORS

32

1

G

r Currier modulated at 400 cps
,,,arce on lower trace shows. fidelity.

TEST OSCILLOGRAMS

MARCONI
23-25 BEAVER

Managing Agents in

102

STREET

INSTRUMENTS
NEW

YORK

4

CANADA : CANADIAN MARCONI CO., MARCONI BUILDING, 2442 TRENTON AVENUE, MONTREA_
ENGLAND: Head Orrice: MARCONI INSTRUMENTS LIMITED, ST. ALBANS, HERTFORDSHIRE
Ecport: MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED, MARCONI HOUSE, STRAND, LONDON, W.C.2
Want more information?

Use post card on

last page.
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This

is all

AVIEN'S

you need

to install

TWO -UNIT FUEL GAGE

You need no field calibration, no
complicated data, and no "experts" to
install this simplified system.
When it's time to install Avien's Two -Unit Fuel Gage,
all you will require are simple tools.
You won't need calibration instruments, complex
field data, or specially trained personnel. The Avien
gage will have been precalibrated for your aircraft, so
installation becomes as simple as "plug-in, plug -out."
This quick and easy installation avoids costly, timeconsuming calibration on the flight -line.

unit systems. Fewer wires and connectors are needed.
158 separate parts are eliminated. Maintenance problems are brought to the minimum.
And it costs less.

-

With the industry's need for smaller units and
with the industry's problem of smaller budgets the
Avien Two -Unit Fuel Gage arrives at the right moment.
Every month, Avien produces over ten thousand
major instrument components for the aviation industry.

-

If you haven't yet inquired about the Two -Unit Gage,
right now is the time to do so.

You will also find Avien's Two -Unit Gage an advantage for replacement and repair. You can keep it in
regular stock, ready for immediate use.

This ease of installation is just one of the factors
which have made Avien's Two -Unit Gage the most
talked-about system in the industry.
Because the system is reduced to a sensing unit and
indicating unit, it weighs 50% less than previous three ELECTRONICS

- January,

1954

Want more information?

AVIATION ENGINEERING DIVISION
AVIEN-KNICKERBOCKER, INC.
58-15 NORTHERN BOULEVARD, WOODSIDE, L. I., N. Y.
Use post card on

www.americanradiohistory.com
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Frecision, hich-speed winding
equipment fcr IRC elements

ONLY IRC WINDING SKILL OFFERS

If you seek savings in component costs,
IRC's winding skill may serve your need.

IRC's mastery of winding wire elements
dates back more than 25 years. Today,

it provides a wide variety of unique units

that offer realistic possibilities for
savings. Cost-conscious IRC engineers
Wire element is uniformly and
tightly wound on an Insulated
core.Axial leads ce other terminations are secured to element by

will glady analyze your requirements.

automatic machinery. Insulated
housing may be used or omitted.

www.americanradiohistory.com

14c savings per car
Type AW Wire Wound resistors save
automobile manufacturers an average
of 14e per car. For quantity requirements, these low-cost windings can be
made specially to suit individual designs. This adaptability has proved
profitable to numerous appliance
manufacturers.

specifications

low cost-low wattage
Type BW insulated wire wounds offer
excellent stability in low ranges-at
low prices. Leading instrument manufacturers attest to their superiority.
IA, 1 and 2 watt sizes are equivalent
to Jan types RU -3, RU -4 and RU -6.

MIL -R -93A
AMENDMENT

1

50% savings

Government specifications for pre-

IRC Insulated Chokes offer savings up
to 50% over ordinary types. Available
in two sizes, they are fully protected
against humidity, abrasion, assembly
damage and danger of shorting to
chassis. A favorite source of savings for
TV and radio set manufacturers.

cision wire wound resistors have
been revised.

ment

1

MIL -R -93A Amend-

is the new rigid standard.

IRC PRECISION

WIRE WOUNDS

THESE SAVINGS

meet and beat these new specifica-

tions. They are equivalent to Mil
types RB -15 through 19.

.inexpensive solution
Insulated Power Wire Wounds

Temperature cycling even beyond

with axial leads can save several cents
over conventional power resistors.
Inorganic core and high -temperature
plastic housing allow safe operation
up to 165° C. Widely used in toys,
juke boxes and amusement devices.

Mil requirements has only negligi-

4 -watt

ble effect. Send for new technical bulletin.

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

Boron& Deposited Carbon Precis tors Power Resistors Voltmeter
Multipliers
Low Wattage Wire
Wounds Insulated Composition
Resistors

MAXIMUM STABILITY

In Canada: International Resistance Co., Ltd.,
Toronto, Licensee
Send me technical data on:

Volume Controls

Precision Wire

Wounds;
Insulated Chokes; D BW Resistors;
D 4 -Watt Power Resistors
Name

Title
Precision Wire Wounds Ultra HF
and Hi -Voltage Resistors
Low

Company

Value Capacitors Selenium
Rectifiers
Insulated Chokes

Address

Hermetic Sealing Terminals,!.

Clty

www.americanradiohistory.com

States

Put your product hereon

to shake -test it

with 10,000 lbs
force
MB produces the largest exciter ever built
to meet heavy duty vibration test specifications
nothing like a good shaking to test out
electronic equipment, instruments or complete assemblies for faults or flaws.
In fact, for many products put to military use, such
tests are specified. However, since all products encounter some vibration or shock in service, many
engineering departments use an MB Exciter to test
all designs. By so doing, the "bugs" are discovered
in the test laboratory instead of out in the field, at
cost of good will.
HERE'S

1 structural designs,

-

tion including interlocking controls for complete
safety and provisions for cycling tests.
HOW TO HANDLE LARGE MASSES
MB can show you a setup of vibration exciter and
resonating beam that multiplies the capacity of versatile

Exciters many fold.
Shaker being used in this
MB

fatigue strength test of aircraft engine mounts is the
model S-3 rated at 200 lbs.
Others available down to 10
lbs. force output.
Vibration is MB's specialty.
You're invited to draw on the
benefits of this specialization

Largest in the line of MB electromagnetic shakers, the Model C-100 shown delivers at least 5 tons
continuous force. Its performance permits heavy
duty vibration testing to MIL -E-5272 and other
specifications. It incorporates a number of unusual
design features for easy, quick, convenient opera -

Valuable bulletins for test engineers
Calibrating vibration pickups to 2000
cps is comprehensively covered in MB
Bulletin No. C-11.1. Bulletin No. 1 -VE -1
describes vibration exciters and details
their specifications. Write today.

HEADQUARTERS
106

FOR

PRODUCTS

TO

-and get highly qualified
products for testing and control, and technical help on
your problem.

THE111

INDUCE

MANUFACTURING COMPANY, INC.
1060 State Street, New Haven 11, Conn.

VIBRATION

...TO

Wont more information? Use post card on last page.
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2 Truarc self-locking rings replace threaded plugs.

Save 6e per unit, speed assembly by 140%.
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Screw -Fastened Plug

Method
friction -drag must be uniform in the plunger assembly

2

5005) easily positioned
against washer that abuts on
seal, keep drag on plunger
uniform. Drag can be carefully controlled by varying

of this fire-extinguisher

r

nozzle. But the felt seals
vary greatly in conditionbringing large variations in
drag, compensated for only
by careful, slow assembly.
This design died on the
drawing board.

position of rings. Proper
pressure secured in speedy
assembly. Rings need no
grooves.
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Waldes Truarc Method
Waldes Truarc rings (series
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Ansul Chemical Company's new
watertight precision nozzle for their
dry chemical fire extinguisher replaces
conventional stainless steel plug with
two Waldes Truarc Self -Locking Retaining Rings and washer. Rings hold
entire nozzle packing securely in
keep friction drag of plunger
place
uniform. Adjustable in final assembly,
Truarc rings speed production from 25

-

to 60 units per hour. They save 6 per
unit in overall costs, 1/8" in length.
Redesign with Waldes Truarc Rings
and you, too, will save on assembly,

time, improve product performance,
facilitate easier servicing of whatever
you make.
Wherever you use machined shoulders, bolts, snap rings, cotter pins,
there's a Waldes Truarc Retaining Ring
designed to do a better job of holding
parts together. They're precision-engineered...quick and easy to assemble
and disassemble. They give a never failing grip. Find out what Truarc Rings
can do for you. Send your blueprints
to Waldes Truarc engineers for indi-

l9isFw..7r.dJ'o.rriiii

WALDES TRUARC RINGS MADE
THESE SAVINGS POSSIBLE

Truarc Design

Discarded Design

Parts:

stainless
steel plug

2

rings

$0.0146

$0.0675

Direct Labor $0.0350

$0.1025

vidual attention, without obligation.

Cost Per Unit

Cost Per Unit Parts:

threaded

-

1

washer.._....$0.0280

$0.0426

Total savings per unit
with TryonRings $.0599

Fer precision internal grooving and undercutting... Waldes Truarc Internal Grooving Tool.
-t

SEND FOR NEW CATALOG

e

Waldes Kohinoor, Inc., 47-16 Austel Place,

L. I. C. 1,

Please send me the new Waldes Truarc Retaining

WALDES

N. Y.
Ring
E-016

catalog.
(Please print)
Name_..._._._.___.__..__._

TRUARC
REG.0

5

Title._.._.

Company

PAi. aFF.

RETA=NING RINGS
WALDES KOHINOOR, INC., LONG ISLAND CITY

1.

Business Address

NEW YORK

WALDE4 TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING
U.S. PATENTS: 2.302.947: 2.302.940: 2,416.052: 2.420.921: 2.420.341: 2.439.705: 2.441.546: 2,455.163:
2.403.300: 2.403.303: 5.407.902: 2.407.003: 2.401.306: 2.500.001 AND OTHER PATENTS PENDING.

ELECTRONICS

-

January, 1954
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City......__...._._....__...._......._.....,............_..Zone

Use post card on
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THE LATEST DESIGN

IN CONVEYER SCREEN
BAKE OVENS

with á built-in purging system to
handle 21"-24" and 27" aluminized
cathode ray tubes
STEINER-IVES CO.
108

Want more information?

ON._
SPRINGFIELD ROAD
Use post card on

last page.
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Fairbanks -Morse has been building high dependability power generating equipment for 50
years. They have safeguarded the "name worth
remembering" by sound engineering and workmanship, and careful selection of materials.
To insulate and protect stator coils of alternators,
Fairbanks -Morse uses "Natvar 400 extruded
tape because of its consistently good electrical
and physical properties, and resistance to high
temperatures.

Stator showing open slot construction of the Fairbanks -Morse
Type TGZO Alternator. 1405 kva
300 r.p.m.
3 phase
--60 cycle -2400/4160 volts --80% p.f.-for direct connection to a diesel or dual -fuel engine, for utility, municipal
and industrial power generation. Since they are frequently
subjected to prolonged overloads in this type of service. they
are designed for 50°C temperature rise above 40°C ambient.
Coils, insulated and protected with "Natvar 400" extruded
tapé are tested at 9320 volts for one minute.

-

If reliability is important to you, it will pay you

Natvar flexible insulations. They are dependably uniform no matter when or where purchased, and are immediately available either
from your wholesaler's stock or direct from
to use

-

our own.

Natvar Products
Form wound coils for a Fairbanks -Morse 4160 volt Alternator. Lower coil has end sections insulated with "Natvar
400- extruded tape. Slot section is wound with a sacrifice
tape, which is later removed and entire coil is wound with
linen tape. Upper view of coil shows completed form. alter
final varnish dip and bake, ready for insertion in stator,

Two

Varnished cambric-cloth and tape
Varnished canvas and duck
Varnished silk and special rayon

Varnished-Silicone coated
Fiberglas

Varnished papers-rope and kraft
Slot cell combinations, Aboglas©

Varnished -lacquered tubing and
sleeving

NATVAR CORPORATION

Extruded vinyl tubing and tape

Styroflex® flexible polystyrene tape

FORMERLY THE NATIONAL VARNISHED PRODUCTS CORPORATION

Extruded identification markers

TELEPHONE

Ask for Catalog No. 22

201
ELECTRONICS

-

January, 1954

CABLE ADDRESS

RAHWAY 7-8800

RANDOLPH AVENUE

Want more information?

Use post card on

www.americanradiohistory.com
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WOODBRIDGE, NEW JERSEY
last page.
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New Jobs
for the World's
Most Useful
Metal

-Straits Tin

Tin mining in Malaya. Here a
test boring is being removed.

New tin -alloy platings

improve products, cut costs
The number of new ways you can use Straits Tin to make
better products at lower cost is today growing faster than
ever, and lower cost means higher profit.
New tin -alloy platings, for example, are giving increased
protection against corrosion to steel.
Tin -zinc and tin -cadmium platings have been found to
be many times as. resistant to corrosion as either zinc or
cadmium alone.
Tin -copper electrocoatings are increasingly useful. Red
bronze can now be used as a more durable undercoating
for chrome-white bronze for applications similar to those
of silver plate.
And because tin is as handsome as it's adaptable, a
new tin-nickel alloy is proving itself a more attractive, more
corrosion -resistant decorative plating than the conventional
chromium on nickel copper.
New plating alloys represent just one of the ways Straits
Tin can do more for you today.
Over a third of the global tin output is mined and smelted
in Malaya. Known as Straits Tin, this metal is over 99.87%
110

Want more information?

pure, and is world-famous for its absolute reliability of grade.
Whether you're planning a new product, working to
improve an old one, or simply seeking ways to avoid the
squeeze between rising manufacturing costs and resistance
to higher product prices, a careful reappraisal of the properties of Straits Tin may uncover a profitable answer to
your problem.
Write now for any information you may need about
versatile, plentiful, economical Straits Tin.
MALAYAN

free copy of our new bulletin
"How Straits Tin Can Help You."
is yours for the asking.
A

BUREAU

THE

MALAYAN TIN BUREAU

Dept. 385, 1028 Connecticut Ave., Washington 6, D.C.
Use post card on last page.
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GLASS -TO -METAL
HERMETIC SEALSWorld's most complete line-over 1600
types and sizes, some small enough to be
mounted on '''A" centers. Protect vital
electrical assemblies from moisture, atmospheric changes, corrosion, dirt, leakage.
Also used as feed -through and stand-off

ALUMINA
(CERAMIC) SEALSMetallized-ready for soldering.

Ex-

tremely resistant to mechanical and
thermal shock-meet top military
specifications. Feed -through types.

MULTIPLE HEADERS
610 types always

-

available-wide range of

styles, shapes, pin arrangements. Can be
incorporated into any panel or chassis requiring multiple connections. Fit standard

terminals.

receptacles. If required our engineers will
design and build specially.

USE SEALTRON SEAL -SERVICE

SEAL
ASSEMBLIES:
Sealtron will solder seals
into your assemblies, will
guarantee hermetic perfection.
Our technicians build to your
specifications-eliminate your specialized operations, cut down overhead;
release key personnel for other work.

Here's Complete Seal Assembly Service

-

1.

We stamp or form brackets and panels.

2.

We solder, weld, or braze seals. Mount studs,

inserts, brackets-all components-into complete package." Ready -to -use.

3.

We supply feed -through or stand-off seals.

FLEXIBLE LEAD WIRES
BUILT INTO
MULTIPLE HEADERS
Sealtron welds flexible lead wires right into
Eliminates difficult
headers.
multiple
soldering in "close quarters"-saves space.
Sealtron "Built-in" leads meet AN specifications, eliminate space -taking mechanical
attachments required with soft -soldered
leads, takes up as little as

'A"

on back

of panel.

METALLIZATION
Metallized glass and ceramic
windows, tubes, discs, rods,
coil forms-for use in hermetically sealed units. Built

Our engineers are always ready to help you with design
problems, will develop special seals, seal assemblies,
metallized units to suit your needs.

to your specifications-ready

for soldering.

SEND FOR CATALOG TODAY!

SEALTRON

CORPORATION

9701 READING ROAD
ELECTRONICS

-

January, 1954

SEALTR O

CINCINNATI 15, OHIO

Want more information? Use post card on last page.
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this timekeeper never takes

time off
Laboratory life
testing.

arte

TIMING
DEVICES

Indicates most efRcient time to replace
Fluorescent lamps.

RUNNING TIME METERS

...

record total operating time or downtime on any circuit, machine or system.
Widely used for life test experimentation

Replacement of
vacuum tubes for

radio transmitter.

in laboratories and

for preventive maintenance programs, especially as applied
to such things as machines, power equipment, tools, vacuum tubes, fluorescent
lamp installations, nuclear measurements,
etc. Made in six standard 25, 50, and 60

cycle A.C. models
sealed type also

-

Records down -time
on automatic screw

machine.

400 cy., D.C. and

available. Write for

information.

OUTSTANDING FEATURES:
Extra strength Cramer
Synchronous Motor permits
operation under adverse environmental conditions.
Starts and stops within 1/60 sec.
no time lag.

...

Convenient meter -type mounting.
Precision -built 5 -digit counter.
Reset feature if desired.

.

112

W. CRAMER COMPANY

CIALISTS

Interva)

Time Delay

Ttteers

Relay.

Time
Totaiizers

I

N

Cycle
Timers
Want more information?

Determines need for
maintenance on portable power unit.

11CR53

BOX

3

CENTERBROOK, CONN.

TIME
Running Time.
Meters
Use post card on past page.
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ttermetically Sealed

Synchronous
Timing Motors

Military Timers
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LARGEST MIDWEST MANUFACTURER
CELEBRATES 20th YEAR
HAS PRODUCED MILLIONS OF CAPACITORS

ILLINOIS CONDENSER CO. manufactures the
finest electrolytic capacitors in the entire industry!

This specialization is important to YOU! It means
that ILLINOIS electrolytics are the most advanced
in the field, incorporating design and manufacturing excellence found in no others.
ILLINOIS "firsts" are many since they have pioneered and are still pioneering in this important
field of electronics. A few of these advancements
are: rugged all aluminum internal structure, exclusive patented phenolic molded cap structures with
molded in terminals, balanced and neutral electrolytes for long life and wide temperature ranges.

That's why ILLINOIS capacitors are first choice of
service engineers as well as most leading manufacturers of electronic equipment. You'll find
ILLINOIS capacitors in TV-Radio and communications around the world.

-

Chances are ILLINOIS manufactures just he electrolytic
you need for your product
and if not, who is better
qualified to design and build one to your exact speci-

fications?

-

Your Jobber can supply you with any itandard ILLINOIS electrolytic
so be sure to see him first)

-

Write
TODAY
for ILLINOIS CONDENSER'S new
catalog which lists more than 400 different electrolytics.
In addition it contains a wealth of electrolytic capacitor
information)

ILLINOIS CONDENSER COMPAN
1616 N. THROO? STREET

ELECTRONICS

-

January, 1954
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CHICAGO 22, ILLINOIS

Use post card on
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OOLING PROBLEMS
JOY AXIVANE* Fans offer you
advantages in electronic equipment
cooling which have been thoroughly proved in service. The higher
pressure -output of these vaneaxial
blowers generally permits more
compact arrangement of the equipment. Additional advantages are:
light weight, high strength, high
shock and vibration resistance, and
high efficiency in low or high pressure service.
For minimum weight, JOY electronic cooling fans are made of
aluminum, magnesium, or combinations of these metals. They are
designed to meet all present Air
Force and Naval electronic specifications, and are available in fan
sizes from 2" I.D. up. Totally -enclosed or explosion -proof motors
can be furnished where required.
If you have a problem in heat
dissipation from electronic units,
no matter what the service conditions may be, let us place at your
disposal JOY'S experience as the
world's largest manufacturers of
vaneaxial-type fans.

Reg.

U.

S

Over 100 Years
of Engineering Leadership

Pat. Office

W&D 1.4010

JOY MANUFACTURING COMPANY
22,
GENERAL OFFICES: HENRY W. OLIVER BUILDING
IN CANADA: JOY MANUFACTURING

114

PITTSBURGH

PA.

COMPANY (CANADA) LIMITED, GALT, ONTARIO

Want more information?

Use post card on

last page.
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BUSS is the one source for any fuse you need:
standard type, dual -element (slow blowing), rein sizes from 1/500
newable and one-time types
ampere up.

For

...

Your Exact
Fuse Needs

BUSS Fuses can be relied upon for dependable
electrical protection, elimination of needless blows,
EVERY
and top quality in every detail because
BUSS and FUSETRON FUSE USED IN THE ELECTRONIC TRADE IS ELECTRONICALLY TESTED.
The sensitive testing device rejects any fuse that is not
correctly calibrated, properly constructed and right in
all physical dimensions.

-

there's

That's why manufacturers and service organizations for over 38 years have turned to BUSS for their
no matter how exacting.
fuse needs

-

A BUSS

Should you have a special problem in electrical
protection, BUSS places at your service the world's
largest fuse research laboratory and its engineers.

FUSE

BUSSMANN Mfg. Co. (Division of McGraw Electric Co.)
University at Jefterson, St. Louis 7, Mo.

For

containing facts on
BUSS small dimension fuses and fuse holders.
Please send me bulletin SFB

Full
TRUSTWORTHY NAMES IN
ELECTRICAL PROTECTION

Information

Name

Mad

Title

this

Coupon

Company
Address
City & Zone

Slate

Iss
P]LTtC
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precision connectors by Continental

THESE CONNECTORS ARE ACTUAL SIZE

Series SM -20
Serles 20
Series H-20

Sub -Miniature Rectangular Connectors

Miniature Rectangular Connectors
Hermetical Seal Miniature Rectangular
Connectors
Miniature Hexagonal Connectors
Series C-20
(Vibration Proof)
Easy Release Power Connectors
Series EZ -16
(Spring Loaded contacts)
Rectangular Power Connectors
Series 16
Rectangular Power Connectors
Series 14.-......
Printed Circuit Connectors
Series PC
Miniature Precision Stand-offs
SPECIAL DESIGNS-submit your connector problems to
our engineering department.

116

ELECTRONIC SALES DIVISION

DeiUR-AmSCO COFPORRTI011

WRITE DEPT. EC -1, DE JUR-AMSCO CORPORATION
45-01 Northern Blvd., Long Island City 1, N. Y.

Want more information? Use post card on last page.
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Capacitors shown 21/2
times actual size

CM -15 EL-MENCO CAPACITORS
are only 9/32"xl /2"x3/16"... but they give
DOUBLE VALUE PER DOLLAR
ALL fixed mica El-Menco capacitors are factory -tested at double their working voltage. Couldn't that mean that they'll last twice as long as other
capacitors which cost no less? They also meet all significant requirements of
JAN -C-5. So, you can depend on them to perform perfectly on all military
and civilian electronic applications. Our tiny CM -15 silvered mica capacitors
2 to 500 mmf. at
come in capacities from 2 to 420 mmf. at 500vDCw
300vDCw. Our other types run all the way up to 10,000 mmf. It will pay
performance -wise,
you to compare El-Menco capacitors with all others
price -wise. The Electro Motive Manufacturing Co., Inc., Willimantic, Conn.

-

WRITE FOR

Electro Motive is now supplying special silvered mica films for the elecjust send us your
tronic and communication industries in any quantity
specifications.

-

Jobbers and distributors are requested to write for information to
Arco Electronics, Inc., 103 Lafayette
large stocks
St., New York, N. Y.
on hand
spot shipments for immediate delivery. Sole Agent for
Jobbers and Distributors in U. S.
and Canada.

SAMPLES

AND CATALOG
ON YOUR FIRM'S
LETTERHEAD

-

-

MOLDED MICA
Foreign and

EFifienco
CAPACITORS

-

January, 1954

MICA TRIMMER

Electronic Manufacturers Get Information Direct from our Export Dept. at Willimantic,

THE ELECTRO MOTIVE MFG. CO., INC.
ELECTRONICS

FREE

Want more information? Use post card on last page.
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Let us show you how

GENERAL PLATE
Fabricated

PLATINUM -GROUP
Composite Metal Parts and

Assemblies...

Increase Strength
Reduce Weight

Provide Corrosion
Resistance at high
temperatures
Increase Electrical
and Thermal Con-

ductivity

... ma/ ,Ç

Typical parts fabricated from platinum -group composite metals

ice,1%4W7/ easel
base metal greatly reduces costs without sacrificing the
desirable characteristics of the pure noble metals.
In addition, General Plate has complete modern
assaying and refining facilities which include a complete refinery for the recovery of platinum and platinum group metals.
Send in your specific problems for discussion and
ask for Bulletin PR718.

By letting General Plate fabricate your platinum -group
metal parts and assemblies, you will save money, time,
and trouble ... needless dies and other equipment costs
and scrap disposal are eliminated ... experimental and
assembly adjustments are crossed from your books.
The finished parts are made to your exact specifications
and shipped to you ready for installation.
General Plate's complete fabricating facilities blank,
stamp, form, spin, draw, turn, and mill parts; and
produce staked, welded, or brazed assemblies.
Typical fabricated products include platinum -tipped
contacts and contact assemblies, collector rings, linings
for vessels, custom-made crucibles, thermocouple
wires, electrodes, etc.
General Plate also produces platinum -group metals
in solid and composite form in sheet, wire, tubing, foil,
and gauze. In composite form, the noble metal provides the necessary performance characteristics, the
118

Want more information?

You can profit by using
General Plate Composite Metals!

METALS & CONTROLS CORPORATION
GENERAL PLATE DIVISION
31
U se

FOREST STREET, ATTLEBORO, MASSACHUSETTS

post card on last page.
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VACUUM
CAPACITORS
feature
Wide Circumference,
Low Resistance
Contacts
These new high amperage capacitors represent the best design
achievement for heavy power
requirements.
Large periphery terminals and
contacts (2" diameter) result in extremely low temperature coefficient
and provide for low -resistance
connection to circuitry. Thermal
conduction and temperature dissipation are increased over 800%
as compared with conventional
mounting methods. Oxygen free,
high conductivity copper is used
for all internal active areas as
well as for external terminals.
These are available in 5 different
type numbers, each rated for 35KV
breakdown; 100 amperes RMS.
New smaller overall physical dimensions are 534" length and 2%",
diameter.

UNITED

__

Comperison of cortact areas between old (left) and new type
(right) capacitors i- illustrated by
the two vertica bars, showing
better hai 12 tz 1 gain. Moreover, 100% overc ontact, despite
temperlture cha,gss, is assured
by new constan -pressure clamp
rings supplied w th capacitors.

ELECTRONICS, 42 Spring Street, Newark 2, N. J.
www.americanradiohistory.com
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Volt-Ohm -Mil -Ammeter
"speaks" for itself in any company

ing to desired circuit thru a single 2W knob
flush with the face panel. The molded switch
itself embodies the most advanced engineering practices. Fully enclosed, the silvered
contacts are kept permanently clean. Its
rugged construction means stronger performance and longer life.
These two factors are but samples of the
many ways in which on-the-job needs have
been anticipated and provided for in a
beautiful streamlined tester. It provides
A.C.-D.C. Volts, D.C. Micro-amperes, Milliamperes, Amperes, Ohms, Megohms, Decibel and Out Put readings in a no -short
design embodying interior construction with
all direct connections; no harness cabling.
Its fool-proof unit switch construction
houses precision resistors in insulated recesses in direct connection with switch

contacts.
Study the following Ranges and descriptions and compare them point by point
with any similar instrument for conclusive
proof that Triplett 630 "speaks" for itself
in any company.

HIGH VOLTS
CAUTION ON

Ranges
D.C. Volts: 0-3-12-60-300-1200-at 20,000 Ohms/Volt
(For Greater Accuracy on TV and other High Resistance Circuits.)
A.C. Volts: 0-3-12-60-300-1200-6000-at 5,000

Ohms/Volt
(For Greater Accuracy in Audio and other High
Impedance A.C. Circuits.)
Decibels: -30, +4, + 16, +30, +44, +56, +70.
(For Direct Reading of Output Levels.)
D.C. Microamperes: 0-60-at 250 Millivolts.
D.C. Milliamperes: 0-1.2-12-120-at 250 Millivolts.
D.C. Amperes: 0 -12 --at 250 Millivolts.
*Ohms: 0-1,000-10,000-(4,4-44 at center scale).
*Megohms: 0-1-100-(4,400-440,000 center scale).
Output: Condenser in series with A.C. Volt ranges.

*Resistance ranges are compensated for
greatest accuracy over wide battery voltage variations. Series Ohmmeter circuits for all ranges
to eliminate possibility of battery drain when
leaving switch in Ohms position.

TRIPLETT 630 Volt - Ohm - Mil - Ammeter has many significant advantages
and features that make it stand distinctly apart from similar instruments
in its price class. Actually in components, in
engineering, in minutely accurate performance, Triplett 630 closely approaches lab-

This long -scale factor accounts for the
ease with which precise readings are easily
made. Further legibility is gained by use of
black and red scale markings. D.C. and D.B.
are black and white. A.C. and Ohm markings are red on white. Ohms from one
hundred million to one -tenth ohm mark the
range of this amazing scale. On low ohms,
center scale reading is 4.5 ohms.

Get a Triplett 630 into your
own hands at your distributor.
U.S.A. Dealer Net $3950
TRIPLETT ELECTRICAL INSTRUMENT COMPANY
BLUFFTON, OHIO

oratory standards.
Since the scales of any VOM comprise the
means by which it makes its multiple services most valuable, the legibility and easy- The Single Switch
read-ability are of prime importance. Triplett Further indication of the practical skill and
engineers have created in Triplett 630 the engineering "know-how" behind Triplett
longest scales available in this size tester. 630 is the Single Switch. Its simplicity of
(The upper arc by actual measurement is operation assures no burn -outs thru momentary memory lapses. There is instant switchfour and three-eighth inches.)
120
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FIRST CHOICE AGAIN!

WNC1'picks

GPL cameras

for

TOP QUALITY PLUS ECONOMY
WNCT goes on he air in Greenville, N. C., with GPL studio and film equipment. On
Channel 9, WNCT covers the rich eastern North Carolina tobacco and agricultural
markets totaling close to 1,000,000 people.
"In this type of miket," says A. Hartwell Campbell, general manager of WNCT, we
shopped for not just quality but economy in cameras. That was a big factor in picking GPL.
"We checked with 7ther stations, some with GPL chains, some with other makes. They
confirmed our decision GPL was the best. The price was competitive, but we got all the GPL extras from picture quality to
ruggedness, plus the economy mainly made possible by remote
control operations.
"GPL projectors were the logicial choice, to give us quality
plus economy again for films as well as live shows."
TV equipment that produces the best picture, and still gives
a station owner economy, deserves consideration. Try these
cameras, under your own operating conditions. Study the
remote control features and compare operating costs. You'll
discover how GPL can save you money . . with the best.
.

Malcolm Nicholson, film editor of WNCT
threads one of two GPL PA -100A projectors used by WNCT. Projectors have 4,000.foot capacity, and are remotely controlled.
WNCT's home nears completion in Green.
ville. Station has 100,000 watt video

signal and 50,000 watt audio. The antenna
towers 874 feet above the surrounding

terrain.
WNCT engineers Bill Elks (left) and Heber
Adams during practice sessions before
completion of 35 x 50 -foot studio. Lens
change, focus and iris adjustment can be

handled from control room, at any time
os desired.
A

on

phone call, wire or letter will bring complete information
cameras, projectors, transmitters, the new Watson -GPL

vori-focal lens and all other

TV

equipment for studio or field.
Export Department:
13 East 40th St., New York City
Coble address: Arlob

General Precision Laboratory
INCORPORATED

PLEASANTVILLE
Camera Chains
ELECTRONICS

-

Film Chains
January, 1954

Cable address: Prefab

NEW YORK

Field and Studio Equipment

Theatre TV Equipment

Want more information? Use post card on last page.
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BRIDGEPORT BRASS COMPANY

COPPER ALLOY BULLETIN
BRASS

/ rt

Bedgep
co.

MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS,

IND.- IN

CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL

Corrosion Studies Beneficial
Corrosion is probably the greatest
enemy of metals. A specially trained
staff studies the effects of corrosion so
that more suitable metals can be
recommended for longer service life.
Electro -chemical studies are made in
the laboratory, along with alternate
immersion, total immersion, impingement and stress corrosion testing in
acid, base, salt and organic solutions
and gases. Field tests and examinations
of corroded tubes are also performed.

Research Very Important
Bridgeport's consistent research

The Production Control Quantometer can make a complete analysis of copper -base alloys in
approximately four minutes as compared to several hours by the chemical method.

Bridgeport's Laboratory Service
Scientific Controls Protect Users of Mill Products
Uniform high quality of brass mill
products is essential to modern metalworking practice, as cost of operation
and salability of end product often
depend upon it. Strict laboratory controls protect users of sheet, rod, wire,
and tubing; help economical production; and govern uniformity.
Scientific tests are made of incoming
raw materials, castings analyzed, and
outgoing finished orders checked. This
procedure assures conformity with

specified composition, dimensions,
temper, and other physical properties.

Quantometer Speeds Analysis
How the Bridgeport Laboratory
keeps abreast of up-to-date testing
methods is well exemplified by the Production Control Quantometer. With this
new, automatic, electronic spectrometer, alloy composition is determined
in a matter of minutes. Samples obtained from the molten stream during
pouring are speedily delivered to the
Quantometer room by a specially designed, pneumatic tube system.
A small test sample casting is machined for a smooth surface and placed
on the platform of the Quantometer
122

where it receives an electrical discharge. The resulting gaseous vapor of
the melted metal has a luminosity which
is broken up by a grating into wavelengths of light. These rays strike photo multiplier tubes arranged to receive
light corresponding to the elements
desired in the analysis. These tubes
develop voltage which is registered on
a strip chart recorder and converted
into terms of calibrateli concentrations
by means of a calculating device. The
complete cycle of machining, loading,
calculating, and recording requires
approximately 4 minutes. This remarkable instrument is operated in an airconditioned room with temperature
and humidity controlled to assure accurate performance.
With many thousands of pounds of
metal being cast daily, speed is
essential in testing composition so that
any offmixture can be detected and
corrected immediately.
Analyses are made of every alloy
cast and other physical tests such as
hardness, grain size, tensile strength,
yield strength, elongation, are made
when required.
Want more information? Use post card on last page.
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program comprises studies of new
processes and methods of production as
well as possible new products; development of new alloys and improvement of old ones; comparison testing,
etc., and study of the fundamentals of
forming operations.

Experimental work also covers
welding, machining, strain analysis,
heat treatment, as well as evaluations
of coolants, lubricants and metal cleaning.

Technical Service
Our experienced technical service
staff can help customers on their metal
problems in many ways:
1. To make sure that the correct
alloy and temper are used on standard
items.
2. To improve existing products by
using stronger, more corrosion -resisting
alloys.
3. To help designers to specify the
correct copper-base alloys when bringing out new products.
4. To help reduce finishing costs by
recommending the correct temper or

grain size for minimum polishing
effort.
5. To help reduce machining costs
by recommending the proper free
machining alloys.
6. To increase service life of tube
installations by recommending more
corrosion -resisting alloys.
If you have not yet used Bridgeport's
laboratory controlled mill products,
contact our nearest District Office.
Write for your copy of Bridgeport's

"Technical Handbook," using your
company stationery.
January, 1954
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jVRIT EiU
Precision Analog Computer
Designed to meet the demand for a highly accurate,
dependable, and versatile general-purpose analog
computer for solving problems in dynamics for industrial, research, educational, and military groups. Features a new high -gain, low -drift, contact -stabilized
d -c amplifier with outstanding frequency response and
power output characteristics; centralized operation from
a control console which houses the problem board and
its bay, attenuators, initial condition potentiometers,
limiters, and other operating controls; precision network
components contained in a controlled environment to insure reliable and accurate performance;
a grounded 1800 position problem board which confines all terminal leakages to ground.

PRECISION

ANALOG
COMPUTER

Variplotler -

MODELS 2051i aml II

A self -balancing potentiometer type recorder designed to record one variable d -c voltage as a function of a second variable d -c voltage. Model
205G is a single pen board that will present a single X vs. Y plot. Model 205H has an additional
arm and pen allowing it to record two independent sets of X vs. Y data simultaneously. Static
error is .05 per cent of full scale at 70 degrees Fahrenheit. Dynamic error averages .05 per cent
of full scale plus the static error Standard sensitivity is 50 millivolts per inch or 1.5 volts for
full scale deflection of 30 inches. Maximum writing speed is 8-1.2 inches per second. Continuously
variable uncalibrated scale factor and parallax controls are provided for each axis.

Variplotter -

VARIPLOTTER
MODELS 205G AND

MODEL 205.I

Essentially the same characteristics as the Models
described above except that the plotting surface is vertical. The plotted result, in
the form of an inked line, is presented on a 30 inch square of paper which is held firmly to the
plotting surface by a unique vacuum system. Static error is .05 per cent of full scale at 70
degrees Fahrenheit and dynamic error average .05 per cent of full-scale plus the static error.
Maximum writing speed is 8
inches per second. Standard sensitivity is 50 milli -volts per inch
or 1.5 volts for full-scale deflection of 30 inches. Where floor space is limited, the MODEL 205J
Variplotter is recommended for your recording needs such as analog computer output, guided
missile data, engine performance, etc.
205G and

H

VARIPLOTTER
MODEL 205J

H

-ii

Ui i -Verlor Group -

FUNCTIONAL

PF

7-31

The Digi-Verter can be used to convert digital information, such as that obtained from card reading machines or tabular lists, into analog form
suitable for presentation as a point plot on a Variplotter plotting board. It is designed to accept
two four -decimal digit numbers and their signs from an IBM machine such as Type 513, 517,
519, 523, etc. Complete operating controls include power switch, feed switch, input switch,
storage clear, and scale factor and parallax controls for both X and Y. Scale factor will provide
plot expansion up to 10 times clod parallax controls allow the zero -zero origin to be located
anywhere on the plotting surface. The complete digital plotting system consists of the Digi-Verter,
Data Input Keyboard, Model 205G Variplotter plotting board

POTENTIOMETERS

DIGI-VERTER GROUP
TYPE
11111(1 ¡01h11

Polentioneters

There are two models of sine -cosine potentiometers
available-Type 462 which is a single unit and Type 315 which provides two sets of sine-cosine
functions. Accuracy, is° within .15°f, of the theoretical voltage for all points throughout 360° of

shaft rotation. Angular resolution is .005% of 360° and electrical resolution, expressed as a
percentage of the total voltage applied across one 90 degree quadrant is with .05%.

LONG BRANCH,

NEW JERSEY

www.americanradiohistory.com

17-31A

PRECISION
RESISTORS
MIL -R -93A NEW SEALED TYPES
Over 2 years of laboratory development and testing were required to achieve
a sealed resistor design up to Mepco's standard of quality. No sacrifice of
our standard time -proven features has been made in order to perfect this
sealed resistor.

Completely hermetically sealed, these resistors provide perfect protection
against immersion and high humidity.

RS

RB

10

19

All requirements of MIL -R -93A and JAN -R-93 are exceeded.
The

operating temperature

/

is

of 21.003 /°C to 1'1.017%
to MIL -R-93.4).

-65°C to + 125°C. Temperature coefficients
/°C depending upon your requirements. (Refer

Other sizes available on special order.

08

16
RB

l

o

MIL -R -93A JAN -R-93 STANDARD TYPES
Our standard time proven JAN, MIL and Commercial lug terminal resistor.

RB

lE

Manufactured and 100 % tested in accordance with the applicable specifications, these resistors are used by every major electronic equipment manufacturer in the country.
Reversed and balanced
finest resistance alloys.

PI

-windings for low inductance, with use of only the

PB

43
RB

44

45

Impregnated with approval fungus, moisture and salt waterproofing com-

RB

52

pounds.
JAN approved non-hydroscopic steatite bobbin, specially treated prior to
winding in order to provide additional protection for fine enameled wire.
WM

ML

WM 3A

Protective fungi resistant acetate label.
WM 'h

Rigid hot solder coated brass terminals for easier soldering.

WM

WM

ML

3

NL

4

Nil

'i5

ML

S

444

8

WM 5A
WM

'0

1/4

2L

Designed for direct connection into circuit without use of additional leads.
These resistors are of the same basic construction and materials as standard

WM

JAN and MIL types therefore providing equal dependability and long life.
Low Temperature Coefficient alloys provide ±.003 % /°C from
+ 125°C unless otherwise specified by your requirements.

Resistance tolerances range from ± 1% down to
resistors can be supplied -t .005% or lower.

+.02 %.

-65°C

to

..

Sets of matched

0

WM 2L4

-..--

_

WM 10{

WM

104

1

Special types not shown can be manufactured to your exact specifications.

Surpass

HERMETICALLY

SEALED:

oll requirements of JAN -R-29

Insures dependable

operation

under most severe

moisture conditions.
STEATITE PROTECTIVE CASING: Glazed surface prevents high

voltage leakage.

WINDINGS: "Certified" low temperature coefficient resistance alloys properly
"aged" to provide long term stability.
REPLACEABLE INTERNAL SECTIONS:
aged.
FERRULE

TERMINALS:

Heavy nickel

't8

Eliminate complete loss of unit if dam-

plated brass. Corrosive resistant. Fit

standard fuse clips.

124
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ONLY THE LFE 401 OSCILLOSCOPE
Offers all these
Important Features
HIGH SENSITIVITY AND WIDE
FREQUENCY RESPONSE
OF Y-AXIS AMPLIFIER

The vertical amplifier of the 401 provides uniform frequency response

and high sensitivity from

D -C.

Coupled with a sensitivity of 15
Mv./cm peak to peak at both D -C
and A -C is a response characteristic
which is 3 db. down at 10 Mc. and
12 db. at 20 Mc. Alignment of the
amplifier is for best transient response, resulting in no overshoot for
pulses of short duration and fast rise
time. An example of the wide band
response of the amplifier is shown
in the accompanying photographs.

SPECIFICATIONS
Y-Axis

Deflection Sens. -15 Mv./cm, p -p
Frequency Response-DC to 10 Mc
Rise Time
Transient Response
(10(,0-90;x) 0.035 sec
Signal Delay -0.25 u sec
52, 72 or
Input line terminations
93 ohms, or no termination

-

-

Input

Imp.- Direct -1 megohm,

30uuf
10ppf

Probe -10 megohms,

37.5 Ms., 0.2,u sec width, Lusec sweep full scale

LINEARITY OF VERTICAL
DEFLECTION The vertical amplifier
provides up to 2.5 inches positive or
negative uni -polar deflection without
serious compression; at 3 inches, the
compression is approximately 15%.
The accompanying photographs illustrate transient response and linearity of deflection.
SWEEP DELAY The

accurately

calibrated delay of the 401 provides
means for measuring pulse widths,
time intervals between pulses, accurately calibrating sweeps and other
useful applications wherein accurate
time measurements are required.
The absolute value of delay is accurate to within 1% of the full scale
calibration.The incremental accuracy
is good to within 0.1% of full scale
calibration.
75 Mv., 0.2.usec width,

TRIGGER GENERATOR

from

500

to

5000

cps.

Luse( sweep full scale

X -Axis

sec/cm to 0.1
u sec/cm
Delay Sweep Range -5-5000 u sec
in three adjustable ranges.
Triggers Internal or External,
+ and -, trigger generator,
or 60 cycles, undelayed or
delayed triggers may be used.
Built-in trigger generator with repetition rate from 500-5000 cps.
Sweep Range -0.01

-

General
Low Capacity probe
Functionally colored control knobs
Folding stand for better viewing
Adjustable scale lighting
Facilities for mounting cameras

PRICE:

$895.00

Additional Features:

with variable repetition rate

POSITIVE 8 NEGATIVE UNDELAYED TRIGGERS and a
POSITIVE DELAYED TRIGGER are externally available.

An INPUT TERMINATION SWITCH for terminating transmissien lines at the oscilloscope.
A FOLDING STAND for convenient viewing.
FUNCTIONALLY COLORED KNOBS

location of controls.

for easier

Designed and built for electronic engineers, the 401,
with its high gain and wide band characteristics, and
its versatility, satisfies the ever-increasing requirements of the rapidly growing electronics industry for
the ideal medium priced oscilloscope.

Write for Complete Information

LABORATORY for ELECTRONICS, INC.
75-3 PITTS STREET
PRECISION ELECTRONIC EQUIPMENT
ELECTRONICS

-

January, 1954

OSCILLOSCOPES
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MICROWAVE OSCILLATORS
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PHELPS DODGE UP-TO-DATE
SIMPLIFIES YOUR

Ft/otL
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MAGNET
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WAREHOUSE SERVICE
WIRE INVENTORY PROBLEM
COMPLETE WAREHOUSE STOCKS

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

OVERNIGHT DELIVERY TO THE
MAJOR MARKETS

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

office. See list below:
Atlanta, Ga.

Charlotte, N. C.

Boston, Mass.

Cleveland, Ohio

Cincinnati, Ohio

Houston, Texas

Angeles, Calif.

Milwaukee, Wis.

Los

Philadelphia, Pa.

San Francisco, Calif.

Seattle, Wash.

..

Kansas City, Mo.

New Orleans, La.

Portland, Ore.

Pittsburgh, Pa.
St. Louis, Mo.

r lelpg
Phtlf

Detroit, Mich.

Dallas, Texas

Fort Wayne, Ind.

New York, N. Y.

Chicago, Ill.

Washington,

D. C.

Dodge Copper Products
COPPER WIRE

PR4tTS

,

PHELPS IIIIIIIIEIIIIPPER PRÜfih/CIS
CORPORATION

INCA MANUFACTURING DIVISION
OPT WAYNE, INDIANA
Ev.ECTROIN ICS

-
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Available for Prompt Delivery;

from STANDARD STOCK_.af

e

ü ally

IMMEDIATE

VERN of
DEONTACTS

FINE -SILVER

,..from

Here is another Mallory "first"! A standard
stock program on fine -silver headed rivet contacts makes possible immediate shipment of
most requirements.
Engineering analysis of thousands of customer
prints resulted in the selection of 70 flat and
radius faced fine -silver headed rivet contacts to
be carried in stock. These designs are suited to
thousands of varying applications. The advantages to our customers are obvious...

Prompt shipment, normally ,within
24 hours.
Saving in time and cost of special
designs and tooling.

Immediate availability of samples,

where required.
Ready availability of small quantities
for pilot runs and job orders.

MALLORY

STOCK!

Write today for the leaflet listing dimensions,
prices and part numbers of the 70 standard
stock Mallory Contacts. It has been designed

for quick checking against your present
requirements and also for reference in your new
design work.

If the special nature of your design
requires special contacts, call on the
specialized experience of Mallory engineers. Modern facilities and a complete
range of materials are available to
produce contacts or contact assemblies
to meet your requirements.
J

®Y

Expect more... Get more from MA
P. R.

Serving Industry with These Products:

MALLORY & GQ.Inc.

MALLORY
p.

128

R.

Electromechanical-Resistors

Electrochemical-Capacitors
Metallurgical-Contacts

Switches

Television Tuners

Rectifiers

Mercury

Special Metals and Ceramics

Vibrators

Batteries

Welding Materials

MALLORY & CO., inc., INDIANAPOLIS 6, INDIANA

Want more information?

Use post card on

last page.
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electronics

W. W. MacDONALD, Editor

JANUARY

1954

CROSS

TALK

...

BIG JIM
We run 25 watts
on the ham bands and thought it
was pretty lush to operate a half
kilowatt before the war, so it was
a thrill to watch RCA's General

Sarnoff transmit Admiral Carney's
first official message to the fleet
from Navy's new 1,200,000-watt

transmitter (p 98, Dec. 1952)
northeast of Seattle. The old man
has not lost his skill with a key.
We understand he has one on his
desk, uses it occasionally for short haul work around the office.
Jim Creek Valley is in the clouds
through much of the winter
season, so 1,000 -foot leads running straight up to the antenna
disappeared in the mist before
reaching the mountaintop -to mountaintop catenaries. Nearest
thing we've ever seen to the proverbial skyhook or, if you prefer
a simpler simile, the Indian rope
trick.
There is a convention) television
receiver in the shadow of the most
powerful radio transmitter in the
world and it operates beautifully
cblring transmissions.
Interference with other services has yet to
be reported, despite the fact that
there are no harmonic filters of
any kind in NLK's antenna circuit.
Designer J. C. Walter told us this
is because the station operates on
a very low frequency (14.5 to 35
kc) into an extremely efficient antenna that just won't soak up
power anywhere else.
ELECTRONICS

-

...

TEACHERS' PAY
A Central courts been when rendering deIntelligence Agency man tells us, cisions revolving around complex
on the record, that the Russians scientific subjects?
are rapidly building up their supSays the Major: "It has been my
ply of engineers by every possible observation over a long period of
means. Aside from military re- years that public bodies, in order
quirements, it seems they now need to discharge their functions, are
them to design consumer goods frequently required to make findthat the people have reluctantly ings of fact on technical and sciendone without. The current lull in tific matters that are beyond the
pressures applied to other coun- comprehension of laymen. The
tries may be due to the need for techniques involved in the ascerconsolidation inside the Soviet taining of such facts have not been
Union.
adequately developed, with the
Key to the training of engineers result that important decisions
in any country is good teachers. sometimes have been made, and
We met a lot of them recently at important actions taken, upon
Rensselaer Polytechnic's Industrial erroneous findings of fact in techCouncil, and one thing crept in be- nical and scientific fields."
tween the lines of most conversations. Many American educators
COMING ATTRACTIONS . . .
are in the profession because they Our survey of subscriber needs
feel more than the average man continues and, in general, you
and woman that they have an im- say: "Give us more of the same."
portant mission to perform. This
The editors of ELECTRONICS plan
fact notwithstanding, unless some- to add three extras in this new year.
thing is done to raise teachers' pay There will be, before spring, a four nearer the levels paid people with page foldout that should have concomparable qualifications by in- siderable reference value. Around
dustry the quality as well as the mid -summer we hope to start a
quantity of available educators series of articles (now that the tranwill steadily decline.
sistor series is out of the way) that
will be "must" reading for assemENGINEER -LAWYERS? . . . blers of just about any kind of elecColumbia University is using a tronic gear. And in the fall there
$50,000 grant from our industry's will be an extensive insert dealing
Major Armstrong to study the in a practical way with the specific
technical data upon which certain problems of a particular group of
court decisions have been based. engineers who have hitherto been
The question How right have the served more or less in passing.
:

January, 1954
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Designing Radomes

With the exception of radar -steered missiles. radomes on these two planes take about the toughest punishment of any on planes in production today. For the Boeing B-47 Stratojet, the bombing and navigation radome is almost directly under the pilot; a later model B-47
also has a tail radome for gunfire control. Flying below is the North American F-86 Sabre with a nose radome

New honeycomb, foam and sandwich materials form radomes that transmit radar signals
with minimum boresight shift, absorption and reflection loss, yet withstand effects of hail,
icing, rain, wind, temperature, static charges and gunblast at supersonic speeds and straw spheric altitudes of modern military aircraft
UNIFIED DESIGN

of an airborne

radar radiating system, from
the magnetron all the way through
to the antenna and radome, is today
a necessity. No one element of the
system can be reasonably considered to the complete disregard of
the other elements, since the interdependence of all contributes vitally to the efficient performance of
the entire system. This is particularly true of the radome through
which the outgoing and incoming
pulses must pass.
To the aeronautical engineer the

radome is merely a plastic disfiguration of his airframe. To the structural designer., it is a potential
weak spot in an otherwise all-metal
fuselage. To the gunner, it is a
part of the radar system that contributes-or is responsible forerrors in the accuracy of his automatic gun -laying equipment. To
the electronic engineer, it is a dielectric housing that affects the
electromagnetic fields in the vicinity of the antenna to the extent
that the major lobe of the radiation
pattern may be distorted and the

side lobes increased, displaced or
otherwise modified.
The first radomes were hemispherical and were fabricated from
molded plywood. They reflected
considerable energy back into the
antenna. The usual result of such
reflection was the failure of the
magnetron and with it, the collapse
of the radar system.
New materials then made their
entry into the field of radome design. One of them involved a combination of fibrous glass, in both
woven and unwoven form, with
January, 1954
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for Supersonic Speeds
Where low frequencies in the microwave region are considered. it is
possible to use the thin -wall construction, where' the radome wall is
thinner than 0.1 wavelength. At
normal incidence, a wavelength in
the dielectric is approximately equal
to the wavelength in free space divided by the square root of the dielectric constant of the wall. Where
other than normal incidence angles

are considered-by far the majority
of cases-a correction factor must
be applied.
A second type of construction is

Official Air Force photo showing nose radome of F-86 Interceptor. The radome
is designed to withstand transonic speeds at high altitudes. Radar here is used
for both search and gunfire control on attack missions

the sandwich wall. This consists
of two very thin skins of dense
material, such as resin -impregnated glass cloth, separated by a
spacing medium of low density.
The latter may be air, a honeycomb
structure of glass cloth or paper,
or an expanded material such as
foamed resin. The use of simple
air space between the skins has
been practically abandoned for the
construction of radomes.
A third type of construction is
the half -wave wall, whose thickness
is one-half wavelength in the dielectric at the angle of incidence
involved.

Acceptable Losses
By SAMUEL S. OLEESKY
Vice -President and ,Chief Scientist

?Iicronics. Inc.
Gardena, Calif.

thermosetting organic resins added.
As a design goal, the engineer
visualizes a radome which will not
deflect, attenuate or distort the
radar beam. It will not cause a
mismatch in the antenna system.
It will not discriminate between
polarizations. Local transmission
efficiencies must be high, with reflections low. Transmission efficiencies must be, as far as possible,
independent of incidence angle.
Radome efficiency is the ratio of
output to input. In other words, it
is the answer to the question of
ELECTRON ICS

-

how much of the microwave energy
that impinges upon the inside surface of the radome wall continues
through to its destination and returns to the radar antenna. This
answer depends, of course, upon the
loss caused by the dielectric material in the radiation field. This divides into three components-reflec-

tion, absorption and scattering or
diffraction losses. Modern construction techniques minimize all
these loses.
Several types of construction
have evolved for today's radomes.

January, 1954

With the careful quality control
of modern radome fabrication, a
surprisingly large percentage of
the radomes in use today have
transmission efficiencies greater
than 90 percent, and many approach
97 or 98-percent efficiency. In cases
of high -incidence radomes, occasioned by the streamlining required
for sonic speeds, 85 percent becomes
an acceptable figure.
Since most of the current radome
materials are of extremely low loss,
the reflection from the wall is the
greatest contributor to decreased
efficiency. In general, a 10 -percent
power reflection is the maximum
acceptable. However, geometrical
optics determines how much of the
reflected energy returns to the antenna and back into the system. It
is this reflected energy which causes
magnetron pulling and system
131
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failure. Consequently, it is the
system engineer who can best
specify the acceptability of the
reflected energy.
For any given material and any
chosen angle of incidence, it is possible to design a radome wall with
reflection closely approaching zero.
However, since most antennas scan
in azimuth while passing through
various angles of tilt, an angle of
incidence chosen for a particular
point on the radome will change
constantly as the antenna's position
changes. The optimum thicknesses
for average incidence angles must
therefore be determined.

Design Procedure
As an example, start with an
arbitrary paraboloidal antenna in a

hemispherical radome, as shown in
Fig. 1. Ray 1, starting at the edge
of the dish, intersects the wall at
point a at an angle B, which is complex because of the double curvature of the hemisphere at that
point. Ray 2, starting closer to the
center of the dish, has an incidence
angle B: at its point of intersection
b, which is different from the angle
at a. Ray 3, starting at the dish
center, strikes the wall at point c
with normal incidence, if the dish is
centered in the radome.
First of all, the average angle of
incidence is not one-third the sum
of the three angles, for they are but
typical rays. The power illumination contour of the reflector dish
must also be considered. This may
be represented as a (sin x)/x function, with the power at the edge
10 or 20 db below the maximum
power at the center. Under these

RAY

conditions, weightings must be applied to the various rays, depending
upon their contribution to the total
energy. For that purpose, the radome surface must be divided into
small differential areas and the
weighted value of the incidence
angle at each area determined.
Next, an integrated average of all
of these weighted angles is obtained. The procedure is repeated
for each position of the antenna in
scan and elevation, to get the optimum angle of incidence for each
point. This is tedious, but it results in the design of a radome with
optimum properties.
If making a thin -wall radome, the
reflection and expected transmission efficiency at the critical areas
must be computed next, to make
certain that the radome will meet
the specifications if the fabricating
tolerances are maintained.

Honeycomb Sandwiches
If designing a sandwich radome
for a search -type radar, the odds
are that it will be a honeycomb
sandwich, since extreme accuracy
of the radar system is not a serious
problem. Honeycomb radomes are
made by a process which uses only
one mold, usually conforming to
the outside contour. The molding
pressure is applied by flexible bags,
either evacuated, pressurized or
both. Since the honeycomb core is
sliced from blocks on a bandsaw, it
is most convenient to use a uniform
wall thickness, as tapering of the
slices is expensive.
A sandwich thickness is chosen

that will provide the best possible
transmission over the widest range
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Gunnery Radar Problems
Where gunnery radar equipment
is concerned, the effect of the dielectric wall on the wavefront must be
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There are detailed mathematical procedures for
determining the optimum core
thickness.' In some cases, it is possible to determine approximately,
from curves similar to those in
Fig. 2, the acceptable range of incidence angles for any given choice
of core thickness. Here two sets
of data have been plotted as functions of incidence angle and
core thickness. The curves represent the amount of power reflection
from the dielectric wall. The lower
set of curves give values for a firstorder radome whose skins are
spaced approximately one -quarter
wavelength apart. With a core
thickness x,, there will be zero reflection at an angle of incidence
9
and that reflection will be less
than 5 percent from eb to e,.
Where aerodynamic loads indicate that the core thickness chosen
is insufficient to provide the
strength required, it may be necessary to use a second -order thickness, which is approximately three q u a r ter wavelength. This is
represented by the upper set of
curves, which gives an optimum
thickness x2 for angle 8,. Because
of greater wall losses the slope of
the curves is greater and the effective range of angles has been reduced. This problem becomes more
critical at higher radar frequencies
due to reduction in the magnitude
of the quarter-wavelength dimenof incidence angles.
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ANGLES FOR FIRSTORDER SANDWICH
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60 Ba75c
15
INCIDENCE ANGLE IN DEG

--Finding average angle of incidence in typical radome layout

FIG.

1

FIG. 2-Optimum-core-thickness
for two types of sandwiches

chart

FIG. 3-Boresight error caused by curve
radome in gunnery radar
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Anti-ice radome for Fairchild C-119 airplane. Hot-air manifolds
on each side act with molded anti-icing channels to warm plastic
surface and break up ice on solid -wall construction

considered to a much more precise
degree. The problem is illustrated
by Fig. 3, which represents an antenna in a radome. With the
antenna tilted at an angle a, the
system shows an echo from some
target. It would be logical to assume that the bearing of the target
from the airplane is precisely that
angle a. However, because of the
presence of the radome wall, an
additional shift of the radar beam
has been introduced. This is shown,
in exaggerated form, as the angle
This error angle is known as
95.
the beam -bending angle, the bore sight shift, the crossover -point
shift and various other names. All
of them refer to the fact that the
radar beam is not going in the direction which the antenna seems to
indicate. As a consequence of this
deviation, the information fed by
the antenna servo system to the
gun computers is erroneous and a
miss results.
Foamed -in -Place Radomes
One of the solutions to this bore sight shift has been the manufacture of the foamed -in -place sandwich radome. This is, in general,
a more expensive method of fabrication than the honeycomb procedure, but is usually dictated by
the necessity for a more homogeneous core material. Most foams in
current use are of the alkydisocyanate type, in which a thermosetting organic resin of the alkyd
family is reacted with foaming
agents such as tolylene di-isocyanELECTRON!CS

-January,

In addition to withstanding speeds over Mach 1 in ail weather
conditions, the nose radome of this Northrop Scorpion F-89 must
be Immune to muzzle blasts of six 20 -mm cannon

ate to produce a rigid, homogeneous, low-loss foam with discrete cells
that are resistant to the passage of
moisture. Earlier foams, mostly carbonates, had interconnecting cells
which encouraged the flow of water
and water vapor, to the detriment
of the radome's electrical properties.

For foamed -in-place radome construction, a more costly tooling setup is required. Usually, one set of
metal or cast phenolic tools is used
to preform the radome skins. After
the skins are made and measured to
determine their compliance with design thickness specifications, they
are placed on a set of matched metal
tools, usually on a large hydraulic
press or on some type of lifting device that can locate the male plug
accurately with respect to the
female cavity. The resin foaming
batter is poured into the female
skin and the plug is lowered into
place. Spacer blocks are used to
maintain core dimensions when the
entire assembly is bolted together.
Heavy bolts are required to withstand the tremendous pressures
exerted by the foaming mass. After
the foam has risen to fill the space
between the skins, it is subjected to
a cure cycle which develops its full
physical properties.
With foamed -in -place construction, it is possible to take full advantage of any thickness variations
that may be required by different
angles of incidence over the wall
area. Thus, a virtual tapered -wall
construction can be built into each

1954

radome with no more effort than
would be required for uniform wall
thickness. Good control of bore sight shift has been achieved by
this method of construction.

Half -Wave Radomes
The half -wave radome wall is
rapidly gaining prominence. Here,
the use of either vacuum -bag molding techniques or matched tooling
may be determined by the economic
considerations of prototype fabrication or mass production. Again,
tapered -wall advantages may be
realized where required. Where
weight offers an obstacle to the use
of normal materials in the half wave construction-and weight is
usually critical in aircraft designmodifications to the resin or glass
filler may be made to raise the dielectric constant of the laminate,
thus reducing the necessary thickness to achieve the half -wave
criterion.
Design Calculations

Table I gives a method of determining the reflection coefficient
from an air-dielectric interface.
The impedance concept is used to
compute the optimum spacing of
the skins of a sandwich. If a plane polarized wave is transmitted by
the radar system, it must be ascertained whether that polarization is
parallel or perpendicular. The
microwave ray AO and the perpendicular OB to the dielectric sheet in
Fig. 4 determine what is known as
the plane of incidence. When the
133
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FIG. 4=Identification of polarization of

transmitted radar wave

electric or E -vector lies in or
parallel to that plane, the polarization is defined as parallel. When the
E -vector is perpendicular to the
plane of incidence, the polarization
is perpendicular. These are respectively called horizontal and
vertical polarization.
Except at normal incidence, the
transmission of a given panel will
differ at parallel polarization from
its transmission at perpendicular
polarization. Figure 5 shows a pair
of typical curves for such transmission efficiencies.
In working with compound curvature, which exists in almost all
radomes, the designer must realize
that neither true parallel nor true
perpendicular polarization exists.
Actually, there is within the radome a complex resultant polarization at the point of ray incidence.
Figure 6 gives a method for ascertaining the true polarization
angle when both components of the
incidence angle are determined
from plan and elevation views of
the ray study.
Where a circularly polarized
wave is radiated, the effect of
phase -shift on the circularity of the
polarization must be determined.
A relatively simple method' of obtaining a first approximation for
the phase shift is given in Table
II. Only the dielectric constant of
the panel is considered, the loss
tangent being' neglected. While
such an approach is useful for the
purpose, no material is lossless in
fact. A loss tangent of 0.02 can result in an absorption loss as high
as 30 percent. Consequently, any

FIG. 5-Transmission efficiency curves
for dielectric radome panel

design work based on the lossless
approach should be verified by the
measurement
of
experimental
panels prior to construction of the
radome.
A knowledge of the insertion
phase retardation will enable the
radome designer to predict probable
boresight error and compensate
properly in the construction techniques.

Weather Problems
In the course of normal flight, an
airplane occasionally encounters a
hailstorm. The resistance of the
common plastic radome to the impact of hailstones while traveling
at 300 or more miles an hour is not
so good. However, by the proper
choice of rigid and flexible resins
in a blend, together with special
weaves of glass fabric, it was
possible to develop a nose radome
for the DC -4 and DC -6 which
withstood the impact of two-inch
ice pellets moving at 360 mph.
Hundreds of these radomes were
built without a single reported
failure in flight.
A radome covered with ice is
useless. One solution, developed by
the Douglas Aircraft Co., is a
fluted -core construction that supplants honeycomb where icing
problems are expected. Here, the
core is built with parallel channels
designed in a maze that permits the
passage of hot air between the
skins. Thus the outer surface is
kept at a temperature sufficiently
high to prevent ice accretion'
The temperatures encountered in
supersonic flight impose a severe

1

40

20

60

,_EGEND

°=°ANEL ANGLE (TRUE NCIDENT .)NG_E'
C - C - e ECTOR RELATIVE DIRECTION
I

6-Relative polarization and Incidence -angle components chart

FIG.

test upon common plastics used for
radomes. Organic resins in current
use can seldom withstand, for any
protracted period, temperatures as
high as 300 F. Missile noses may
reach 1,000 F or more. Several approaches to this problem have been
pursued. One involves the use of
glasses and ceramics with special
electrical properties. Another suggests the use of the fluorinated
ethylenes, such as DuPont's Teflon
(polytetrafluoroethylene) and Kellog's Kel-F (polymonochlorotrifluoroethylene).
Both
of
these
materials offer properties not available in alkyd or polyester resins.

Table I-Calculation of Reflection
at Radome Interface
THE REFLECTION occurring when
electromagnetic radiation passes
from one medium to another may
be readily calculated from the following four equations if the dielectric constants of the two media
are known (ß = relative dielectric
constant), together with the loss
tangent (tan 3) of each medium
and the angle of incidence 0 of
the energy beam.

Q= .Vß- sin'B
L =

S
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(1)

ß

(2)

(1jL)cosB
P
r

=

1

1

+

Z

(3)

(4)

Here Z is the apparent impedance
and r is the reflection at the interface, both in vector form. The
values of Q and L are constants
for the particular values of the
parameters, and are used later in
computing the phase shift.
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Another problem besides that of
physical properties must also be
considered. The dielectric constant
and loss tangent of most conventional radome materials are both
functions of temperature. Consequently, a design that may give
optimum performance at room temperature may be completely inadequate at the elevated temperatures of high-speed flight.4'1
The problem of rain erosion is
another serious one. At subsonic
and supersonic speeds, plasticand metal-structures are rapidly
washed away by even light rainfall.
A new radome or wing leading
edge may be completely eroded in
just a few minutes. To counteract
this, both Goodyear Tire and
Rubber Co. and Gates Engineering
Co. have developed synthetic coatings that may be applied in very
thin layers over the outside surfaces. These coatings give a tremendous extension in life expectancy to the plastic parts.
At the speeds of current aircraft
through humid and dry atmosphere,
exceedingly
high
electrostatic
charges are built up on the surfaces of the radomes. From time
to time, the potentials become high
enough to cause discharge, either
by arc or leakoff. In either case, the

concomitant electromagnetic radiation is sufficient to paralyze the
radio -communications systems of
the airplane, as well as the direction finders and other vital equipment. The conductive coating used
for this purpose must be a compromise of several factors. If the
resistivity is too low, the charge
leakoff will be rapid but the radar
transmission will be seriously degraded, if not completely nullified.
If the resistivity is too high, no
static -suppressing effect will be obtained. In addition, this coating
must be compatible with the rain erosion -resistant coating previously
applied.
Coatings must be considered in
computing the thickness of the
outer skin when designing a radome sandwich.

Co., Gardena, California, has developed Zenofoam G, a modified
isocyanate foam that has been built
into hundreds of sandwich radomes
without a single reported failure
caused by gunblast. Other con-

structions, involving nylon cloth
sandwiches, have been tried with
a moderate degree of success.
The wave slap on the nose of a
large flying boat is another problem
for the radome designer when his
radome is the nose. Special types of
construction have been devised for
that problem too, as well as for
the many others that arise during
the design of modern airborne
radar systems.
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Table II-Calculation of Phase Shift Produced by Radome
FOR APPROXIMATION of phase shift,
the insertion phase function e represents the retardation in phase resulting
from insertion of the dielectric sheet
in the field. The transmission coefficient function T represents the amplitude of the transmitted wave with
respect to the incident wave. For any
arbitrary incidence angle 0, the functions e and T may be determined from
TIz
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For parallel polarization
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,1 / so, E1 = dielectric constant of sheet,
E. = dielectric constant of surrounding
medium, d = sheet thickness and X =
wavelength. The reflection coefficients
r,, and r21 may he determined from the
boundary conditions imposed upon the
field vectors of the plane wave at the
dielectric interface, r1, being equal to
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0

(11

0

From these values the accompanying
sets of curves were prepared, to cive
graphically the information required
for design purposes. These are for a
single dielectric sheet, with e'=4.0 and
perpendicular polarization. Ideally,
the insertion phase should be independent of incidence angle and
polarization.

Views of detecting head, showing marking-cricuit solenoids, high-voltage electrodes and voltage -dropping resistors

Automatic void detector for inspecting mica insulating tape doubles production and
cuts reject rate. Spark discharges through voids are counted and measured, giving ratio
of void to total tape area. Largest voids are dye -marked for subsequent hand -patching

Detecting Voids
By

ROY
(;r'u era

E.
1

,s.hcncola

ANDERSON

7i1c(.!ric t'u.
l, A'czc Fork

continuous
indication of the ratio of
void area to total area, the void detector shown in Fig. 1 can also dyemark all voids that exceed a
selected size. These functions are
performed before the top layer of
paper is applied so that corrective
measures may be taken.
The dye -marking function did
not prove valuable when inspecting
DESIGNED TO GIVE a

machine-laid mica tape since skilled
operators who could see the voids
directly found the marks distracting. However, the marker function
would be very helpful when inspecting a material that does not require
continuous correction.
Voids are detected by measuring
the current in arcs formed when
voids are present between high voltage electrodes. The detection
elements are pointed electrodes
spaced 0.15 -inch above the tape and
plane electrodes in contact with the
underside. The points are spaced

apart across the 27 -inch
width of tape. A d -c potential of
7,500 volts is applied to the points
so that a current flows when a void
passes between a point and plane,
while no current flows when good
mica is between them. A 200megohm resistor in series with each
point allows it to function independently of all the others. When one
point breaks down, the voltage drop
due to its current flow is across
its own series resistor and the high
voltage is still applied to the other
detector electrodes.
1 -inch

ELECTRONIC INSPECTION CUTS REJECTS, BOOSTS PRODUCTION
Use of automatic inspection equipment can sometimes turn a losing manufacturing process into a profitable one. The equipment to be described detects voids in sheet insulating materials. Its first application has been in inspecting machine -laid mica
tape.

Use of this equipment enabled the manufacturer to increase his mica insulating tape production to 260 percent of former
level.
10> During
the first year after installing the machine, there were no customer rejects. Previously, the average monthly customer
rejection rate was 5 percent.
Only the solution of a materials -handling problem remains before this machine that locates and evaluates flaws can be teamed
with a device to patch the voids and thus provide almost fully automatic manufacture of tape.
> The void detector illustrates a general approach to flaw detection that is important to the development of automation
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Flaw -detector control console. Vertical rack mounting is used. Left-hand door gives access to tubes; right-hand door, to circuit wiring

In Insulating Tape
If the tape were uncharged as
it moved between the detecting electrodes, it would absorb a charge.
The current required to supply the
charge would be of the same order
of magnitude as the current due
to voids. To keep charging current
out of the void -detecting circuits,
the tape is precharged by a set of
electrodes similar to the detecting
electrodes, but located so that the
tape must pass between the charging set just before it passes between
the detecting electrodes.

Marking Circuits
To mark the larger voids within
an inch of their position, the bottom
plane electrode in the detecting circuit is divided into two-inch lengths
across the tape. Each of these thirteen plane electrodes is connected
to a marking circuit like that shown
in Fig. 2A. Each marking circuit
operates a marking mechanism
whenever a void exceeding a preselected minimum size passes between the electrodes. The marking
circuits operate independently of
ELECTRONICS

-

the speed of the tape machine over
the range of ten to thirty feet per
minute.
When good tape passes between
the detecting electrodes, no current
flows in R, (Fig. 2A). The voltage
on the grid of the type -5691 tube
V, is then the sum of a negative
voltage established by the position
of R. and a smaller positive voltage
established by R:,. The sum of these
voltages is a function of the minimum void size that is to be marked
and of the speed of the tape machine. Bias values for minimum
void sizes of I in. X I in. and
in. x I in. are shown in Fig. 2B.
The dashed lines are the negative
voltages established by R,. The
solid lines are the total bias volt1.

ages.
When a void comes between the
upper and lower detecting elec-

trodes, a current roughly proportional to the width of the void
flows in the grid circuit of V,. If
the void is of such a width that
one point conducts, the current is
ten microamperes. If two points

conduct, the current is twenty
microamperes. It is proportionately
greater for wider voids.
The effect of the void current
on the grid voltage of V, is shown
in Fig. 2C. Two bias levels are
shown, one for a 2 in. X 4 in. void
size at a tape speed of 14 ft per
minute and the other for 4 in. X
I in. void size at 28 ft per minute.
Bias voltages are automatically adjusted for tape speed so that no
manual control is operated when
going from one tape speed to another.
When a I in. x 4 in. void comes
between the detecting electrodes, a
twenty -microampere current flows
in the grid circuit of V,. Capacitor
C, starts to charge toward forty
volts. By the end of time A, the
grid of V, will have reached conduction. Tube V, is so operated that
there is just two volts difference
in grid voltage from cutoff to full
conduction. Therefore V, closes the
relay in its plate circuit at the end
of time A, which is the time rein. void to
in. X
quired for a
4-

%
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pass through the detector electrodes
at 28 ft per minute. If the tape is
moving at 14 ft per minute, C,
again charges toward forty volts,
but since it starts at a lower voltage, time B is required for the grid
voltage to reach conduction. Time
B is the time required for a
in.
in. void to pass through the
x
electrodes at 14 ft per minute.
The lowest curve in Fig. 2C shows
what happens if a smaller void
passes through the electrodes when
the minimum -void-size control is set
to permit only voids
in. x
in.
and larger to be marked. A in. X
in. void will cause C, to charge
toward twenty volts. At 14 ft per
minute, the time required for the
small void to pass through is time
A. The grid voltage is still far
below conduction when the void
leaves the electrodes.
The relays in the plate circuits
.

of the marking -circuit tubes open
solenoid valves that can be seen
in the photograph of the detecting
head. When a valve opens, it permits a drop of fluorescein dye dissolved in alcohol to be ejected on
the tape in line with the middle of
the bottom electrode section and
therefore within one inch of the
void.

Quality Indicator
The quality -indicator circuit has
made possible both a large increase in production and the virtual
elimination of customer rejections.
It produces a meter reading that
is proportional to ratio of void area
to tape area. It also provides a
signal to a recorder that makes a
permanent record of the tape quality. The quality-indicating meter
is mounted so that it is visible to
the tape -machine operators at all
times. Since it gives *an indication
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Fig. 1-Block diagram of automatic void detector gives electrical relationship of
circuits between detecting, indicating and calibrating
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of the quality of the tape being
made at each moment, it is possible
for the tape-machine operators always to operate the machine at
maximum speed for the prevailing
conditions. The permanent record
is examined by the chief inspector.
He uses it to determine whether or
not there are any rolls bf tape that
should be down -graded or rejected.
The quality -indicator circuit is
diagrammed in Fig. 3. The blocks
indicate the relationship of the
quality -indicator circuit to the
other circuits. The d -c current path
is indicated by arrows. The total
void current from all thirteen
marking circuits flows through an
averaging circuit consisting of a
potentiometer R, and the 10-p.f
capacitor. A portion of the voltage
developed across the potentiometer
is applied to the grid of the type 5692 tube V,. This tube is connected in one arm of a bridge
circuit. Current flowing in potentiometer R, unbalances the bridge
and causes a current to flow
through the tape -quality indicator,
and also through a recorder.
Potentiometer R, in the grid circuit of V, serves as a sensitivity
control. The tape quality required
for full-scale deflection of the quality -control indicator and recorder
may be varied over a wide range.
This is an advantage because it is
possible to have the same reading
be the reject level for all grades.
The bias is established on the
grid of V, by a voltage divider consisting of R2, R3 and R,. Potentiometer R, is the zero -set control
used to adjust the bias on V, so
that the readings of the quality indicator and recorder are zero
when perfect tape is between the
detecting electrodes.
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2-Basic marker circuit
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Mica tape consists of a layer of mica splittings sandwiched between two layers of paper or cloth bonded together with varnish or o
similar insulating binder. Mica tape is manufactured in several grades:
(1) High -Quality Tapes-Large mica flakes are laid by hand with such core that there are practically no voids.
(2) Machine -Laid Tapes-These tapes are not intended to be entirely free from voids. The tape is wound several layers thick on electric motor or generator conductors so that the probability of voids overlapping to form a weak point is exceedingly small.
Machine -laid tape is made in the manner illustrated in the drawing. Mica splittings about the size of a half dollar fall like snowflakes onto a partially evacuated screened drum. The drum deposits the flakes on a moving web of varnish-soaked paper.
Numerous voids are left and a crew of six to eight operators hand -catch most of the voids as the tape moves past them on a belt. Not all
voids are patched, however, and it would not be economically practical to do so. The highest grade machine -laid tape has an average
of 50 voids in an area 27 -in, wide and 10 -ft long. The poorest grade of tape has about 250 voids in the same area. Most voids are very
small but some are larger than a dime.
After hand -patching, a top layer of varnish -soaked paper is placed over the flakes and the tape wound onto a revolving steel cylinder

The information on the recorder
chart must be identified with the
portion of the tape to which it

corresponds. This is accomplished
by operating one of the recorder marker pushbuttons that cause RF
to be shorted and the bridge to be
unbalanced. This in turn causes a
large deflection of the recorder pen.
The remote recorder -marker control is mounted on the tape machine
near the windup roll. When the
tape-machine operator cuts the
tape on the fly at the end of a roll,
he presses the recorder -marker
pushbutton. He then writes on the
recorder chart the number of the
roll being made on the machine.
The recorder chart thus indicates
the beginning and the end of each
roll by a large deflection.

the tube in the quality -indicating
circuit. The alarm circuit employs
a thyratron that conducts and
sounds an electric horn whenever
the quality indicator shows an excessive ratio of void area to total
area.
An automatic -shutoff circuit de energizes the detecting electrodes
when an excessively large current
passes between them such as woúld
be the case if the tape were run
out of the machine. The circuit is
included to prevent the markers
from pouring fluid onto the belt.

The automatic -shutoff circuit employs a thyratron that is cut off
when the total electrode current
exceeds 500 microamperes. When
the tube is cut off, it permits relay
contacts to open and turn off the
high -voltage power source.

Stability
Current in spark discharges is
inherently unstable. It varies with
humidity and perhaps with other
ambient conditions. To insure that
the indications are truly a measure
of tape quality, a calibrating means

Auxiliary Circuits
An alarm circuit is provided that
can be adjusted to sound an alarm

for any desired reading of the tapequality indicator. It is used to alert
the operators if the quality of the
tape falls below specifications. The
signal for operating the alarm circuit is derived from the plate of
ELECTRON ICS
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Operators hand -patching mica insulating tape. Void -detector console and strip chart recorder are at left, with detecting head and quality indicator at right
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meter is 80 microamperes.
To minimize the effects of high
humidity, a heater is provided inside the upper electrode housing.
A stream of air at approximately 10
cubic feet per minute is directed
past the heater and exhausted
through holes between the charging
The
and detecting electrodes.
heater, which is turned on only in
very humid weather, lowers the
relative humidity in the vicinity
of the electrodes.
The air stream, which always
flows when the void detector is in
operation, keeps the upper electrodes clean and also prevents accumulation of inflammable vapors
of toluol, the varnish solvent.
The air is not necessary as a
safety measure, however. Repeated
tests in the laboratory indicate that
it is not possible to ignite any concentration of toluol vapor or the
fluid itself with sparks having a
current magnitude of 100 microamperes. To provide an ample
safety factor, the current in the
individual arcs is limited to 10
microamperes by the 200-megohm
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is provided. This is done by a set
of eight pointed electrodes above a
separate bottom plane electrode like
the ones in the detecting circuit.
The calibrate electrodes are beyond
the edge of the tape. The bottom
electrode in the calibrate circuit is
not connected with the marking or
quality -indicating circuits but is
returned directly to the negative
terminal of the supply through a
microammeter. This is the calibrate meter shown in Fig. 1. The
high voltage is adjusted by the

variable autotransformer identified
as the calibrate control (Fig. 1)
until the reading on the calibrate
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Physical Description
The construction of the detector
electrode housing is shown in the
photograph. When the head is
locked in place over the lower electrode plate on the mica -tape machine, it occupies only seven inches
along the belt. It is made so that
the upper part can be pivoted away
from the tape machine to facilitate
threading tape through the detector.
The control cabinet is also pictured in photographs. All the operating controls except the heater
switch and a remote recorder marker push-button are located on
the front panel. The electronic circuits are mounted on a vertical
panel that is in a plane perpendicular to the front control panel. This
type of construction provides easy
access when the cabinet is mounted
in the assigned factory space.

Performance

Before the void detector could
be accepted as the standard by
which tape quality could be judged,
a long trial period was necessary

IIIIIIIIIIIIIIIIIIIIillil

üiiii

i

resistors in series with the resistance of the air gap. The auxiliary
circuits may be seen in Fig. 4.

-Complete schematic shows automatic -shutoff and calibrating circuits

to prove that the instrument was
stable over long periods of time
and changing conditions and that
the readings were truly a measure
of tape quality.
To prove this, a special piece of
hand -laid tape was punched with
definite ratios of void area to total
tape area and run through the void
detector at different speeds and on
different days. The recorder charts
of these runs show readings proportional to void area. Charts made
on different days agree even to the
smallest details. There is no evidence of any change in reading with
change in speed of the tape machine.
Another test is made at frequent
intervals to test the condition of
the points and their spacing. After
the instrument is calibrated, different groups of four electrodes are
permitted to conduct. The quality
indications for each group of four
are compared with those for the
other groups and with the indications obtained when the same test
was made previously.
January,
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By L. E. FLORY,

W. S. PIKE

and G. W. GRAY
RCA Laboratories Division
Princeton, New Jersey

Vidicon pickup tube constitutes heart of compact television camera unit

Camera Adapter
for TV Receivers
Compact industrial -type television camera for home and business transmits video signals
over cable to standard home receiver. Video rides on vhf carrier corresponding to an
unused television channel. Receiver supplies both d -c and scanning voltages

television finds
increasing use in industry,
medicine; business and education.'
Although compact industrial -tv
equipment has been developed,'
costs have often limited its range
of application, particularly for
classroom teaching,'" home use and
everyday business activity.
The camera adapter to be described operates in conjunction with
a standard home tv receiver. It consists of a compact Vidicon camera
unit and control box. Video signals
are transmitted to the receiver on
a vhf carrier by cable. Scanning
and d -c voltages for the camera
are derived from receiver circuits.
Adaptation to the receiver may
CLOSED-CIRCUIT

ELECTRONICS

-

generally be made by plug-in
adapters for tube sockets and the
deflection coils plug on the receiver
chassis.

Amplifier
Figure 1 is a schematic diagram
of the camera-adapter setup. The
6U8 triode -pentodes conserve space
and offer the most video gain
available in a single envelope. The
circuit consists of a four -stage
video amplifier driving a modulator
electron coupled to a vhf oscillator.
Tubes ViA and V,,, are conventional
single-peaked video amplifiers; V_.,
is a frequency -compensating stage
to compensate for the loss of high

frequencies at the input to the

January, 1954

amplifier. The inductance of L is
adjusted so its natural resonance in
the circuit is above the normal pass
band of the amplifier. The gain of
this stage can be made to increase
with frequency from essentially
zero at low frequencies to a gain
limited by the impedance of the
coil and associated circuit at the
top of the pass band. The low -frequency gain is adjusted by variable
resistor R in series with the inductance. By adjusting this resistor
the shape of the gain characteristic
of this stage can be made to match
closely the attenuation characteristic of the input circuit.
Tube V,3 is a conventional double peaked stage; V,3 is connected with
141
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its cathode, grid and screen forming a Hartley oscillator. The plate
of V,B is coupled to the cathode
circuit of V,A, which has high r -f
impedance but essentially none at
video frequencies. This circuit provides electron coupling between the
oscillator and the modulator V,A so
that there is a negligible amount
of frequency modulation of the
oscillator as the output signal is
amplitude modulated.
The video signal from. V2B is applied to the grid of. V. and effectively modulates the plate current.
The plate of V,A is coupled directly
to a 75 -ohm line that carries the r -f
signal to the receiver. A crystal
diode on the grid of the modulator
maintains an approximate d -c
level and stabilizes the black level
of the picture. Pulses from the
blanking circuits are inserted at the
screen and plate of V2B to provide
synchronizing pulses in the signal,
which can then be used to operate
auxiliary receivers if desired.
The amplifier has a 4 -mc bandwidth and a reasonable light level
on the camera tube (about 0.2 p.a
photo current) will provide 80 -percent modulation. An r -f signal level
of about 100 my can be supplied to
the 75 -ohm line. A heater current
of 1.35 amperes at 6.3 volts and a
plate supply of 150 volts at 50 ma
are required.

With an accelerating voltage of
300 volts and a 40 -gauss magnetic
field, a deflecting field produced by
40 ampere -turns with the particular yoke construction used is

required to deflect the cathode-ray
beam in the pickup tube.

Deflection
A typical receiver provides a
peak -to -peak deflecting cur-

1 -amp

rent in the horizontal yoke. If the
deflection coil for the pickup tube
is placed in series with the receiver
deflection coil, then a camera coil of
40 turns is sufficient. Such a coil
has about 0.1 mh inductance compared to 10 to 13 mh in the receiver
coil. Thus the presence of the extra
coil in series has negligible effect
upon receiver deflection.
In many receivers, the horizontal
deflection coils do not return to a-c
ground. To ground the horizontal
circuit in the camera, since fairly
long cables are involved, the camera horizontal deflection coils are
coupled to the receiver through a
transformer, the primary of which
is in series with the receiver coil.
This also eliminates the danger of
opening the receiver horizontal deflection coil in the event that the
camera coil should become disconnected.
A two -to -one step-up transformer
is used to reduce PR loss in the

Desirable d -c voltages for the
camera tube with respect to cathode
are: +300 acceleration, +250 to
300 focus, +10 to 50 target and

6U8

6U8

4,300

cable and provide a higher pulse
voltage across the camera coil, which
is also advantageous since the pulse
is used for return -trace blanking
of the camera tube. The camera
vertical coils, shunted by a variable
resistor for size control, are directly
in series with the low side of the
receiver vertical-deflection coils.
The horizontal sweep is free
running although the vertical is
synchronized with the 60 -cycle
power line. Thus there is no definite
relationship between the horizontal
and vertical speeds and hence no
definite interlace.
However, neither is there a
definite noninterlaced condition so
that as the horizontal frequency
drifts slightly there is a condition
of random interlacing that reduces
the deterioration of vertical resolution that might be expected with no
interlacing. The random spacing of
horizontal lines does show up in
a twinkling of sharp horizontal
lines occurring in the picture because of the randomness of the interference between horizontal lines
in the picture and in the raster.
This is not noticeable in most pictures and has seldom been objectionable.
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FIG. 1-Complete schematic diagram of camera -adapter installation for home or office illustrating interconnection of camera control
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280 volts. This can be dropped by
an R -C decoupling filter to 150

volts for the camera amplifier. The
axial 40 -gauss magnetic field neces-

sary for focusing the camera tube
is provided by a permanent magnet
made up of four Alnico rods set
at the corners of square iron pole
plates. The entire cage surrounding the camera tube can be seen
in the photograph.
Control box contains no tubes; has
necessary controls for adjustment of

receiver -derived voltages for optimum camera operation

-100 control grid.

Most
modern receivers do not have a
negative supply so it is necessary
to elevate the camera -tube cathode
above ground to obtain controlgrid bias.
to

fl

Voltage Supply
Such receivers do, however, have
a stiff low -voltage supply running
between +120 and 160 volts. This
is conveniently bled to 100 volts
since the total cathode plus bleeder
current need not run more than
2 or 3 ma. Likewise, practically all
receivers have a boosted -B voltage
of 400 to 500 volts that can supply
voltage above cathode for acceleration and focus.
Normal B -supply voltage in receivers is usually between 220 and

Blanking
It is necessary to blank the
camera-tube beam during vertical
and horizontal fly-back to prevent
the generation of spurious signals.
Horizontal blanking is accomplished by applying the 10-volt
positive pulse across the camera
horizontal coils to the cathode of
the camera tube.
To obtain a vertical pulse
adequate for blanking, a pulse
transformer, which may be of the
blocking -oscillator type, is connected across the receiver vertical
coils. The transformer may be connected to give a negative pulse on
the secondary for the particular
pulse direction on the receiver coil.
This is important since vertical
pulse amplitude and polarity have
been found to vary with different
makes of receivers. The base line
may be straightened and the pulse
lengthened by a biased crystal
rectifier and an R-C circuit. The

r

R

8+
B+
-F AMPLIFIER

AUDIO OUTPUT

VERTICAL SWEEP OUTPUT
HOR
SWEEP

o

OUTPUT

B+

(l H
HOR SYNC AMPL

000s

-1B+

=

DAMPER

negative pulse is then applied to
the camera control grid.
Control Unit
The camera contains the pickup
tube and the amplifier-modulated
oscillator unit. At the receiver end
of the connecting cable is a control
box containing the necessary controls to operate the camera, the
horizontal transformer, vertical
blanking circuits and miscellaneous
dropping resistors, plus a heater
transformer for the camera. There
are no tubes in the control box.

Adaptation
To make the adaptation of the
camera to a receiver as simple as
possible, all connections to the receiver are made whenever possible
by adapters placed under tubes and
in the deflection plug.
In practically all receivers in
which the deflecting coils are connected to the chassis by a plug, the
adaptation can be made with no alteration of the receiver since all the
other voltages appear at some of
the tube pins.
In receivers without a deflection
plug the necessary wires to the deflection coils can be cut and a connector inserted without removal of
the chassis. Necessary voltage adjustments are made in the control
box. Actual adaptation of several
current receivers has been made
and a study has been made of
many others. No difficulty is anticipated in adapting the camera to
any of them.
The authors acknowledge the
continued interest and inspiration
of V. K. Zworykin under whose
direction the work was done. They
are also indebted to J. M. Morgan
of RCA Laboratories for his help
in design of deflection components
and to Frank Janda of the RCA
Victor Division for his work in
building early models of this
equipment.
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Typical power junction transistors. Second from right and center transistors are
discussed in text and shown in detail in Fig. 1. Unit on far right is small transistor
encased in plastic; two on left have radiating fins connected to base and emitter

2-Diagram shows intrinsic transistor together with extrinsic base-lead
resistance found in practical units
FIG.

Power Transistors for
of transistor characteristics on temperature
presents a difficult problem to
equipment designers, especially
those involved in power circuit
work where unavoidable internal
DEPENDENCE

power losses may be appreciable.
This article presents a method
for analysis of transistor power
amplifiers. For purposes of illustration, calculations have been
carried out using a typical experimental power transistor. The
method of calculation is developed
generally so that circuit design
using other junction transistor
types can be readily carried out.
General Types

The photograph shows several experimental power transistors'. The
liquid-filled enclosure, shown in detail in Fig. 1A, is a reasonably

simple and effective method of construction. The transistor is fabricated by standard techniques and
then encased in a liquid-filled metal
shell. Heat generated by the transistor is transferred to the metal

By L. J. GIACOLETTO
L'

I

/io Corporation, of America

Laboratories Division
Princeton, veza Jersey

istor elements and then encased in
plastic for mechanical and environmental protection. The sketch
shows a metal cup soldered to the
collector.

shell by the liquid coolant. Benzene,
toluene, and xylene are suitable
liquids. Toulene has proved the
most successful due to its low
viscosity and relatively high boiling
point. In addition to the simple
method of construction, the liquid enclosed power transistors have
been particularly attractive because

the germanium junctions suffer
very little deterioration.
The use of a liquid, particularly
an inflammable liquid, is not a very
satisfactory solution for most
applications. Consequently, the
method of construction shown in
Fig. IB was developed. Here, a
large metal surface is soldered
directly to the germanium assembly.
Heat is transferred to the large
metal surface by metallic conduction with very little drop in temperature. The metal surface may be
soldered to any of the three trans-

Maximum Dissipation
Heat transfer- can take place by
radiation, conduction and convection. All three of these processes
are potentially of importance in the
removal of heat from a power
transistor. Using heat transfer
equations to calculate the effects of
radiation, conduction and convection heat powers, the total heat
power transfer for the cup power
transistor previously mentioned is
1.28 watts for a -50-degree C temperature rise above a 25 -degree
ambient temperature. For these
operating conditions, the cup
power transistor can be rated as
having a maximum power dissipation of approximately one watt.
This maximum power rating depends to a considerable extent upon
the maximum permissable operating temperature, which has been
January, 1954-ELECTRONICS
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Analysis of operating characteristics of typical power transistors and influence of finite
base -lead resistance, temperature, frequency, and generator resistance. Biasing problems
for typical audio power output stages are also considered

Audio Output Circuits
arbitrarily picked at

75 C. The
maximum permissable operating
temperature will depend rather
critically upon the changes in
operating characteristics with temperature, an item to be considered
subsequently, and upon life test
data.
The operation of a junction
transistor has been analyzed'. Careful measurements of small -signal
junction transistors indicated that
Shockley's analysis may be used for
quantitative results if it is applied
to an ideal intrinsic transistor. The
actual transistor has certain extrinsic elements which must be
added to the intrinsic transistor. A
very important extrinsic element
is a base -lead resistance, r1,h , shown
diagramatically in Fig. 2.
One of the basic assumptions of
Shockley's analysis is that the
minority carrier density is much
smaller than the majority carrier
density throughout the base region.
This assumption is hardly satisfied
by power transistors where the
minority carrier density is genELECTRON ICS

-

erally many times the majority
carrier density. Nevertheless, as
will be seen, many of the gross
aspects of power -transistor characteristics are given by the Shockley analysis. In those cases where
there is a considerable difference,
use can be made of modified
analyses' to determine the appropriate results.
According to Shockley's analysis,
the d -c characteristics of a junction
transistor 'are given by equations
Ie-Ie.+=

I,

L9

[g.

A

Cge.eA

reS

+

V,' +

I

gece

A

1
l

gceeAle

(1)

(2)

and I. are the
In these equations
emitter and collector d -c currents
respectively and V, and V,b' are the
emitter -to -internal-base and collector -to -internal -base d -c voltages
respectively. The four g's are d -c
conductance coefficients which can
be considered similar to the perveance coefficient employed in electron tube studies. These d -c conductance coefficients must not be

confused with a -c conductance parameters although the coefficients can
be measured' by the same means
employed for measuring the a -c
parameters when the d -c terminal
voltages and currents are both zero.
The Greek letter A is used in place
of e/kT where e is the charge of an
electron in coulombs, k is Boltzmann's constant in joules per degree
K, and T is the operating temperature in degrees Kelvin (At room

temperature, 27

C (300

Kl,

A

=

-38.6 volts' for electrons and +38.6
volts' for holes.).° Currents I,, and
I,., are the emitter and collector
saturation currents, respectively,
and represent currents due to
thermally -generated carriers in the
base that flow to the emitter and
collector when both are biased more
than a few tenths of a volt in the
reverse direction. Thus

I.. _

-

=

-

lee

If

the

Á
1

(g..

+ g.e)

(3)

(g,.

+

(4)

g.J

collector -to -internal -base
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FIG. 4-Construction of base characteristics (A) and d-c and a-c collector-to -

base current amplification factors

(B)

voltage is always more than a few
tenths of a volt in the reverse direction, (collector always in the
saturation region) the contribution
of the last term of Eq. 1 and 2 is
negligible compared to the first
term. For this condition

I.

=l +I..E-AVb'.

(5)

0- dVb:

(6)

eel

I. =Ic. -FIo.

and

a= - (I. + 1c) = 14 + I e. A V.
(7)
In the equations, the d -c current
coefficients are related to the corresponding- d -c conductance coefficients by

10.

=

9

=

g`.

(3)

°

A

la.=

go.

g.. +17..

A

A

(10)

The base saturation current is the
base current that flows for emitter
and collector saturation currents.
Thus

I _
a,.

=

- (I.. + I,.)
(g+ g,,+g,.+g,)
1

A

(11)

Since the d -c conductance coefficients are measurements of a passive element, it is always necessary
that g,,, = go,. Equations 5, 6 and 7
have been written in terms of the
internal base -to -emitter voltage in
anticipation of studies of operating
characteristics of a common -emitter
circuit.
If the d -c conductance coefficients
are known, the intrinsic -transistor
characteristics can be readily computed by means of Eq. 5, 6 and 7.
This has been done for the collector
current for a typical power transistor, and the results are shown by
the dotted curve in Fig. 3.
The measured d -c conductance
coefficients used in these calculations together with the corresponding d -c current coefficients and
saturation currents are tabulated in
Table I under the appropriate temperature heading of 40 C. The
dotted curve of Fig. 3 can be considered to be the intrinsic transfer
characteristic of the transistor;
that is, the transfer characteristic
that would be obtainable if raa were
zero.
Of considerably greater importance is the actual transfer characteristic. The voltage drop that
occurs across raa must now be introduced. Equations 6 and 7 can be
written in terms of the applied
base -to -emitter voltage as
I,, =I+I,,.E-A(Vb.-r'ea'IL)
(12)
_A(V
Ze = Ia. -I- Ie.
(13)
e.-rea'a)
If raa is known, the actual characteristics can then be determined.
The graphical relationship between the intrinsic and actual base
characteristic is shown in Fig. 4A.
The actual base -to -emitter voltage
is obtained by adding to the intrinsic voltage Vb the voltage drop
Vaa. across the base -lead resistance.
The latter voltage will generally be
several times larger than the
former, particularly at larger currents, so that the base characteristics will be essentially linear. That
is the base current will be approximately linearily related to the base to -emitter voltage. Actual transfer
characteristics can be obtained by a
similar graphical construction with
the use of the base characteristics.
An alternate method of calculation
is to use the relationship between
collector current and the base current. This relationship can be ex-

pressed in terms of a d -c current amplification factor ex,,, defined as

a=-

(14)

Ie

Figure 4B shows how the d -c and
a -c collector -to -base current -amplification factors are related to the
currents. As shown in Fig. 5, the
d -c current -amplification factor decreases approximately hyperbolically at larger collector currents.
This drop-off is an important aspect
of power -transistor operation and
can be explained by modified
analyses.' With the aid of Fig. 5 the
actual transfer characteristics can
be determined since by combining
Eq. 12 and 14

+ Ice

1,=lea

_A(,
E

a.

+ t'u
ace

Ie)

(15)

The actual transfer characteristics
determined by this manner are
shown by the dashed curve labelled
Ra = O in Fig. 3. For comparison
purposes the measured transfer
characteristics are shown by the
corresponding solid line in the same
figure.
Base -lead resistance can be measured directly by small-signal methods, but for the purposes described
herein, it can best be determined
by fitting a calculated characteristic to a measured characteristic.

E

Vice= -12 V
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Fig. 5-Amplification factor (d -c) as a
function of collector current
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6-Output load characteristics
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The implication thus far has been
that the base -lead resistance rbb- is
independent of current. This is not
exactly the case as r00 will decrease
somewhat as the collector current
is increased. This, in part, accounts

for the discrepancy between the
calculated and measured transfer
characteristics of Fig. 3.
Most calculations on power transistors can best be carried out with
the aid of the transfer characteristics. Occasionally the base and
collector characteristics may be of
interest. The base characteristics
as shown in Fig. 4A have already
been considered. The collector characteristics for the power transistor
under consideration are shown in
Fig. 6. These curves will be employed subsequently in considering
the optimum output loading of the
transistor.

proximately room temperature. At
higher temperatures the impure
germanium decreases in resistivity
with increasing temperature hi the
same manner as pure germanium.
The manner in which temperature enters into transistor operation
can be ascertained with the aid of
Eq. 11 and 12. The transistor characteristics will be affected by temperature variations due to a change
in the value of A. In addition, the
saturation currents, I,, and Ib. and
the current coefficients. I,, and I,,,,
change rapidly with temperature.
The saturation currents and current coefficients have a common
multiplier of the form
r..

C b'.

Frequency Characteristics

For small-signal operation the
input equivalent circuit has the
form shown in Fig. 7. The resistor
marked rb., represents the flow of
carriers to the base and is reciprocally proportional to base current.
For a power transistor operating
at a collector current of 100 ma,
rb-, would be of the order of 10 ohms.
Capacitor Cb,, represents the storage of charge carriers in the base
region. Its value is directly proportional to the square of the base
thickness and to emitter current.
Accordingly the actual value of
Cb
will depend greatly upon the
base thickness. As an example, for a
base thickness of 0.002 in. C,,, would
be of the order of 0.5 p.f at a collector current of 100 ma. On a
small -signal basis, Cb , will have a
pronounced frequency effect. For
large-signal operation, rb, and Cb.,
will vary with the applied signal.
It is this variation together with
similar variations in other reactive
elements that complicate even an
approximate study of large -signal
frequency characteristics.

7-Input equivalent circuit for
small -signal transistor operation
FIG.
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where b is the ratio of electron to
hole mobility and is essentially independent of temperature; A and

are the cross-sectional area and
base thickness which are also independent of temperature.
temperature dependent
The
terms are contained in the factor
oil (Aeb) where a, is the pure germanium conductivity, ab is the germanium conductivity of the impure
germanium employed in the transistor base, and A as already defined
is e/kT. If the saturation currents
and current coefficients are known
at one temperature, their values at
some other temperature can be determined by applying a suitable
temperature correction factor. For
convenience, this temperature correction factor which is approximately the same for both n and p
germanium normalized to room
temperature of 25 C is given in Fig.
8. It is apparent from the values
of the temperature correction factor
that the saturation currents and
current coefficients will change
rapidly with temperature. The
data in Table I exhibit this very
rapid variation with temperature.
Fortunately, the actual transistor
characteristics are not quite so sensitive to temperature changes. As
and Ibr
temperature is increased,
A
decreases,
but
increase rapidly,
and since A enters as a positive exponent some of the increase in
and I,,, is compensated. The temperature stability of a junction
transistor is adversely affected by
the presence of rob'. As the temperature is increased, base current decreases. The resulting change in
voltage across r00' is in such a direction as to further increase the collector current. The decrease in
base current with increase in temperature is due to the presence of
lb, in Eq. 13. Current Ib, has a sign
opposite of I,,, and its increase with
temperature is uncompensated.
Accordingly, as the temperature is
increased, I,,, contributes a progressively larger share to I,, and
may actually produce a reversal in
the direction of I.
The manner in which the calcucharacteristics
transfer
lated
change with temperature is shown
Wb

I

I

-

b

á 05

Temperature Effects
Germanium is a semiconductor,
and as such exhibits a pronounced

temperature -resistivity variation .°
The relatively impure germanium
customarily employed in transistors
will generally exhibit an increase in
resistivity with temperature at ap-

MHO/CM

,gab=02 MHO/CM_

b

1
A
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be given careful attention.

For these calculations,
it was assumed that the transistor
in Fig. 9.

was made of 4 ohm -cm n -type germanium. Maximum resistivity of
this material occurs at approximately 50 C, and the resistivities
at 25 C and 75 C are about equal.

CONSTANT CURRENT

BIAS

Audio Output Stage
In the design of an output stage
the d -c power supply voltage is usually specified. Let this be 12 volts.
Generally, the d -c supply voltage
will be limited to about half the
collector breakdown voltage.
The maximum power dissipation
for the cup transistor has been determined to be 1.28 watts for a 50 C
temperature rise above 25 C ambient. Thus, a static collector current of 100 ma can be accommodated. For maximum power output
an output resistance of 120 ohms
is indicated. A resistance of this
value is shown by the load line in
Fig. 6. A maximum a -c power output of about 0.6 watt can be
expected.
Additional details concerning the
output stage can be obtained by referring to the transfer characteristics in Fig. 3. The transfer curve
(solid curve marked Ra = 0) shows
that a base-to -emitter bias voltage
of -0.48 volt is required for the
100 -ma operating point. A peak
driving voltage of 0.76
0.48 =
0.28 volt is required. Since the
input resistance will consist mostly
of rb; , the a -c input power will be
approximately 5.2 x 10-` watt and
the power gain 1,150 or 30.6 db.
These calculations are approximate.
With the aid of the transfer characteristics output distortion can be
computed.'
The preceding calculations are
based upon a zero resistance signal
source. This will normally not be
the case. The actual situation
(Ro > 0) is similar to a vacuum
tube being driven into grid conduction resulting in increased distortion plus an increase in driving
voltage required for full output.
Frequency response also suffers
from the presence of Ra.
The circuit operation when
RG > 0 can be determined by
Thevenin's theorem, considering
the source as a voltage generator
VG in series with RG.
In the tran -

-

Figure

indicates the change in the operating point with changes in temperature. For stability, constant-current bias has the most advantages
even though it is more difficult and
expensive to achieve. An absolute
constant -current bias is not feasible; an intermediate bias condition is generally used.
Two methods of obtaining intermediate bias for class -A operation
are shown in Fig. 11A and 11B.
The biasing of a push-pull class -B
stage is somewhat less complicated.
A typical arrangement is shown in
Fig. 11C. Since the base current
will generally decrease as the temperature is increased (Fig. 9), the
base bias with the circuit of Fig.
11C will tend to increase as the temperature is increased. The net result of these two effects will be to
cause the quiescent collector current to increase. This factor must
be taken into account in designing
the class -B stage to insure that
operation remains within the maximum limitations of the transistor.
One method of achieving stability
is to use a temperature -sensitive resistor for R, or R.
Complementary symmetry circuits°" provide numerous additional circuit possibilities for audio
output stages using power transistors. For example, the relatively
simple biasing requirements of the
push-pull amplifier can be taken advantage of without addition of bulk
and weight in the form of transformers.
10

V,

BASE TO - EMITTER VOLTAGE, Vbe

FIG. 10-Curves show effect of changes
in temperature on bias

FIG. 11-Bias arrangements for typical
audio output power amplifiers

sistor circuit Ra is in series with
rbti and the two can be lumped together and considered part of the
transistor. The result is a transistor with a larger effective rbb'
being driven from a generator of
zero internal resistance. The transfer characteristics for the new
transistor can be constructed in the
same manner as already described.
Figure 3 shows two transfer characteristics determined in this manner when R = 50 and 100 ohms.
The base -to -emitter voltage includes the voltage drop across RG
and is therefore the generator voltage. The corresponding measured
transfer characteristics are also
shown.
To get satisfactory operation
over a range of temperatures, the
biasing of the output stage must
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Rocket -Borne Servo
Tri'.cks the Sun
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Solar pointing control mounted in nose cone of rocket

Spectrograph mounted in nose cone of Aerobee rocket is continually aimed at sun by
biaxial servo system. Deviation is detected by balanced phototube system with coarse
and fine control. Selection of components for rocket -borne instrumentation is described

By D. S. STACEY, G. A. STITH, R. A. NIDEY and W. B. PIETENPOL
Department of Physics, Unii

in the far ultraviolet spectrum is almost
wholly absorbed in the earth's atmosphere and its study on the surface of the earth is impossible.
Radiation of these wavelengths
may be studied by instruments
mounted in research rockets.'''
The biaxial solar pointing control
OLAR RADIATION

ELECTRONICS-January,

.city of Colorado, Boulder, Colo.

to be described in this article is
installed in the nose cone of one
such rocket, the Aerobee, and
keeps the instruments aligned with
the sun despite gyrations of the vehicle in flight.
A spectrograph aimed by the
pointing control made the first
known observation of the Lyman -

alpha hydrogen line at a wavelength
of 1,216 angstroms.`
General Description
To correct for the deviation of
the missile, the solar pointing control is rotated about two axes by
servos. The entire forward end of
the nose cone is rotated about the
149
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longitudinal axis of the rocket by
an azimuth servo. Within this section the instrument is pivoted about
an axis perpendicular to the azimuth axis by an elevation servo.
The two servo systems are similar
but operate independently.
Until the rocket has cleared the
major part of the atmosphere and.
the air loads have become negli.
gible, the instrument is stowed parallel to the rocket axis behind
streamlined doors. Then the doors
are jettisoned and servo operation

starts.
The basic servo systems are
shown in Fig. 1 and 2. The eye
systems, each comprised of an
array of phototubes, produce voltages that correspond to the errors
in pointing. After traversing suitable lead and lag networks, these
voltages are applied to amplifiers.
The amplifiers drive a field -control
motor in the case of the elevation
servo and a magnetic -clutch system
in the case of the azimuth. As a
result, the instrument swings to the
target with speed and little overshoot. From then on, in normal
flight, the unit continually points at
the sun until the rocket re-enters
the effective atmosphere. The instrument then retracts to the
stowed position in preparation for
landing.
Eye System
To detect an error in pointing, a
balanced phototube system is used.'
For each servo, there is a coarse eye
and a fine eye. The coarse eye,
with a sensitivity of about gi volt
per degree, is used to detect large
errors and determines the transient
response. The fine eye, with a sensitivity of about I volt per minute.
determines the ultimate accuracy.

Response Network
d -c servo system was chosen
in preference to an a -c system
because the d -c system is simpler
and considerably lighter and because high-performance requirements on both transient response
and ultimate accuracy necessitate
derivative damping as well as integral control. These are more easily
realized in a d -c than in an a -c
system. Drift, the principal disadvantage of most d -c systems, contributes a negligible error.
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FIG. 1-Elevation servo system is geared to elevation axis by 1.080 -to -1 train

Inasmuch as the rocket may be
spinning as fast as 90 rpm when
servo operation starts, the catching
ability of the azimuth servo has to
be exceptional. This requires use
of appreciable lead control and system elements that have negligible
time delay. Also, to reduce pointing errors, integral control is used.
This reduces not only velocity errors but in the presence of friction
also reduces static errors.
For each servo there is an output
voltage from the coarse eye and one
from the fine eye. These signals
are balanced against change in supply voltages but are essentially
single ended. Because of different
functions and different loop gains,
they require different response net-

The selection of tubes for rocket
work is still a problem. Severe
vibrations of unknown magnitude
are present during takeoff. All
tubes are aged fifty hours and then
put through a shake test. At
present the selection of types is
based upon previous tests plus operating failures. In some cases high reliability tubes have been an improvement-in other cases they
have had a record inferior to ordinary types.

works.
The output of the response networks is fed to a push-pull amplifier
that effectively adds them. Thus
the advantage of a balanced system
is realized in spite of the separation
of eye systems.

response speed of 10 rpm. Several
seconds may be needed to zero -in
on the target. A field-control motor
drives the instrument through
a precision gear train with a ratio
of 1,080 to 1.
While the backlash can be adjusted to give one minute of arc
accuracy, it is easier and cheaper
to provide a small amount of spring
torque on the output shaft. Thus,
even when the servo is on target,
backlash and its associated problems are removed inasmuch as the
motor must still exert a torque

Amplifiers
The two amplifiers receive d -c
push-pull signals and produce
enough current to drive the motor
systems. The voltage gain required is low and the main problem
is to keep drift to a negligible
value. Under the worst supply -

voltage conditions encountered in
flight, the amplifier drift is equivalent to a pointing error of 0.5
minute of arc, which is small compared to other sources of error.

150

Motor System
The choice of motor units to
power the servos is determined by
the performance to be delivered.
The elevation servo has a design accuracy of one minute of arc and a

through the gear train.
The azimuth servo is also designed for one-minute accuracy,
but much higher speed of response.
Because of the spin of the rocket
the azimuth servo must be able to
January,
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2-Azimuth channel output controls magnetic clutch on azimuth drive motor

catch with complete reliability a
target moving at 1.5 rps. A 28 -volt
motor with a flywheel, for stability,
drives a gear train that in turn
drives two counterrotating magnetic clutches.
Gears and Clutches

The output gears of these
clutches are connnected to the
azimuth drive shaft. Current in
the coil of one clutch drives the
azimuth one way while current in
the other drives the azimuth the
other way. Because of small residual drag, the backlash is always
taken out. This system gives a
smooth, powerful drive with excellent accuracy capabilities.

Programing

Although the altitude of the
rocket is the fundamental criterion
for starting and stopping operations, it cannot be measured with
ease and reliability. Therefore the
sequence of operations is controlled
by a timer. The timer is a governor -controlled d -c motor. Cams
driven by the timing motor
through a reduction -gear train
actuate a bank of snap -action in
sequence.

Telemetering
Up to 120 separate voltages may
be telemetered by an ASCOP com-

mutator in conjunction with the
AFCRC beacon-telemetering system. Each voltage is sampled for
ELECTRONICS

-

milliseconds 2.5 times a second.
Commutation segments may be
combined to give longer or more
frequent sampling.
The ASCOP commutator has two
channels with 60 sampling segments. The commutator output goes
to the AFCRC beacon-telemetering
system. Each of the two beacontelemetering channels has a working range of 0 to 5 volts d -c.
Normally, one channel is devoted
to the instrument being pointed
and one to the pointing control.
Thus the complete operation of the
nose -cone unit may be monitored.
6

Accuracy of Pointing
The pointing control was designed for an ultimate accuracy of
plus or minus one minute of arc.
At present there are a number of
factors that contribute to produce
a larger error. Some of these can
be removed by careful adjustment
while others require refinement of
components.
Photosight
The present series of pointing
controls is rated conservatively at
30 minutes of arc. During flight
this accuracy is continuously monitored by an independent photoelectric sight.
The output from the sight is
telemetered to the ground. On a
recent flight, the measured error
during operation did not exceed 15
minutes of arc. With each succeeding unit the accuracy is being im-

January, 1954

proved and the design accuracy
may soon be achieved.
Two biaxial solar pointing controls have reached operating altitude. One was partially successful.
The azimuth servo performed satisfactorily but the elevation servo did
not operate because of failure of an
elevation eye phototube, apparently
at takeoff.

Instruments
The second was successful, producing an accuracy of fifteen
minutes of arc. The first one carried an instrument provided by the
University of Rhode Island and designed to measure total solar radiation. This experiment will be repeated in the near future.
The second pointing control carried an ultraviolet spectrograph
provided by the University of Colorado. The scientific data obtained
from this flight, including the picture of the Lyman-alpha hydrogen
line,' were presented to the American Physical Society during the
January 1953 meeting in Boston.
A solar monochromatic camera'
was flown in a pointing control in
a rocket that did not reach operating altitude.
A rocket -borne coronagraph has
been tentatively designed by the
University of Colorado.
Development of the pointing control has been due to the efforts of a
team of workers. The work was
directed by a planning board consisting of W. B. Pietenpol, project
supervisor ; F. C. Walz, J. M. Jackson and D. S. Stacey. Section heads
were: R. H. Crawford, W. E.
Lowrey, R. A. Nidey, W. A. Rense,
C. E. Shelden, G. A. Stith and
The project is
M. O. Williams.
sponsored by the Air Research and
Development Command under con-

tract W19-122 ac -9.
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Automatically Deiced
Ground -based beacon antenna for 9,220 -9,430-mc band provides omnidirectional azimuth
pattern and narrow vertical beamwidth. Radome deices automatically and is built to
withstand wind velocities exceeding 150 knots without damage

By C. EDGAR THOMAS, JR.
Electronics Department
Martin Company
Baltimore, Maryland

Tile Glen L.

from the elements
radiation pattern ideal
for its use in ground -based aircraft
beacons characterize the microwave
antenna shown in the photograph.
The antenna is horizontally polarized with an essentially omnidirectional azimuth pattern. In the vertical plane, the beam maximum is
tilted upward from the horizon.
The assembly incorporates circuits
for automatically deicing the radome. The structure can withstand
ROTECTION

E.' anda

Beacon antenna with fiber glass radome
in place. Automatic deicing circuit is
located in housing at left

wind velocities exceeding 150 knots.
The antenna has been tested for
five months under the severe
weather conditions atop Mount
Washington in New Hampshire.
During this period, the radome was
kept continually ice -free and the
structure withstood wind gusts
greater than 175 mph.
The antenna was require to be
horizontally polarized with in essentially omnidirectional
imuth
pattern. In the vertical plane, the
half -power beamwidth was to be
three to five degrees with the beam
maximum elevated between one and
one and one-half degrees `above the
horizon.
Means were required for automatically deicing the radome under
all weather conditions and the antenna and radome structures were
designed mechanically to withstand
wind velocities in excess of 150
knots without damage.

Electrically the antenna is an
omnidirectional slotted array composed of a relatively thin X -band
waveguide with pairs of shunt slots
placed opposite each other on the
broad faces of the guide. The slots
are spaced on half the guide wavelength and offset on alternate sides
of guide centerline. The antenna
presents a small cross-section, desirable for low wind loading and
small deicing heat requirements.
Table I summarizes the antenna's
electrical and mechanical characteristics.
Slot Radiation

Figure 1 indicates how an omnidirectional radiation pattern is obtained. In Fig. 1A two slots are
shown, one on each side of an infinitely thin hollow metal sheet
with their narrow dimensions in
the plane of the illustration. These
are excited in opposite phase as
shown by the voltage vectors across
the slots.
These slots will radiate uniformly
around their respective half -circles.
If the metal sheet is removed some
distance from the slots, the radiation fields will form a continuous
circle with no discontinuity, as
shown in Fig. 1B. In Fig. 1C the
infinitely thin metal sheet has been
replaced by a thin waveguide with
the pair of slots offset from guide
centerline. The radiation field from
January, 1954
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X-Bcind Beacon

Antenna

Table I-Antenna Performance Over the Band, 9,220 to 9,430 me
Elevation pattern
Azimuth pattern
Gain
Impedance

Peak power capacity
Wind loading
Radome deicing

lt

FIG.

Half-power heamwidth 3.0 to 3.3 deg
Tilt, LO to 1.3 deg above horizon
Circularity ratio (max radiated power/min radiated
power) less than 2 to 1
21.5 db
Voltage-standing -wave ratio less than 1.7 over band:
less than 1.4 at 9,310 me
40 kw
150 knots
240 watts, automatically controlled

I-Antenna radiaticn pattern

this slotted waveguide approxi- tion of tilt angle versus frequency. from the midpoint of the array.
mates the idealized condition of In both antenna designs, the slot Beam tilt in this second antenna is
arrays were driven at the center produced by the phase difference,
Fig. 1B.
a
for
so that the variations of the phase between antenna halves, as shown
Measurements show that
in.
front as a function of frequency in Fig. 2B.
0.25
1
in.
x
waveguide
slotted
In this design, the phase front.
outside diameter, the radiation pat- would be symmetrical along the
tern is circular within a ratio of antenna's length and would produce from each antenna half is tilted at
frequencies above or below midband
no variations in beam-tilt angle.
2 to 1 as shown in Fig. 1D. Thicker
frequency but the tilt varies sympatwaveguides give less circular
Preliminary Design
metrically about the feedpoint. Beterns and thinner waveguides are
The first antenna design utilized cause of this symmetry, the antenna
increasingly difficult to manufaca slot array in which the spacing pattern maintains its constant tilt
ture.
The specified beamwidth requires of slot elements in the upper half with respect to the horizon.
The second antenna design unan array of twenty slot pairs with of the array was slightly greater
an overall length of approximately than }.n/2 and in the lower half was fortunately causes increasingly
slightly less than aD/2, as shown in high side lobes as the beam tilt is
20 inches. The array is composed
of two halves fed at the center. Fig. 2A. Beam tilt in this antenna increased, because of the abrupt
Each half of the array, consisting is produced by the conical phase phase discontinuity at the -center of
of ten pairs of slots, is designed to front of the radiated energy. The the array. :Measurements show
have a low input voltage -standing - feed point is chosen to produce no that the beam tilt cannot be held
wave ratio over the specified fre- discontinuity at the array center constant over the required frequency band. Measurements made for the midband frequency. The quency band with antennas of the
of the conductance of slots of sev- phase front is not uniformly re- first design. The variation of beam
eral widths and offsets from the tarded along the array at other f re- tilt is apparently caused by the diswaveguide centerline indicated that quencies, but the deviation from a similarity of input impedances of
inch wide and 0.600 inch straight line varies symmetrically the antenna halves as a function of
slots
long, offset 1/16 inch from the about the antenna feedpoint as frequency, causing a power split at
guide centerline, would provide the shown and produces no variation in the array feedpoint which varies
beam tilt above the horizon, al- both in phase and amplitude as a
desired input impedance.
though slight beam broadening function of frequency.
Beam

Tilt

The variation of beam -tilt angle
for a conventional end -fed array
exceeded the specified tolerance of
one-half degree over the required
frequency band. Two antenna designs were developed that were
capable of producing the required
upward beam tilt with little varia ELECTRON ICS

-

occurs..

The second antenna design producing no beam tilt variation utilized an array in which the upper
and lower halves have identical slot
spacings of 4/2, but in which the
feedpoint of the array is displaced a
fraction of a wavelength downward
along the axis of the waveguide

Final Design

For this reason, the final antenna
design utilizes identical antenna
halves, with the feedpoint displaced
to produce the desired beam tilt.
Figure 3A shows the vertical radiation pattern of the centerfed antenna and Fig 3B shows the verti 153

January, 1954

www.americanradiohistory.com

cal radiation pattern of an endfed

PHASE VARIATION

array of approximately the same
overall length. The variation of
beam tilt of the centerfed array is
less than 1 degree while that of the
end -fed array is 2 degrees over the
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2-Beam tilt and physical conformation of antenna having different slot
spacings top and bottom (A) and one having identical halves (B)
FIG.

Design of a feed system for the
center -fed array was carried out
simultaneously with design of the
radiating elements. The requirements for the feed were that it
should divide the power equally to
each antenna half with equal phase.
The best means for accomplishing
this was found to be a coaxial-towaveguide transition consisting of
an E -plane post across the wave guide at the feed point of the array.
This transition forms a shunt junction that produces the required
equal -power split by its symmetry.
To retain the small antenna crosssection, this coaxial feed line is
carried down one narrow edge of
the waveguide to the bottom of the
array, where a second conventional
coaxial-to-waveguide transition provides a waveguide input to the
antenna. Figure 4 illustrates the
antenna feed system.

10

Radome
_LOBE

B

The deicing radome for the antenna is a thin -wall cylindrical
housing of laminated fiber glass.

5

9,430 MC),

Radome dimensions were so chosen
that they satisfied requirements of
high mechanical rigidity, small
heated area and small effect on antenna impedance and aximuth pat-
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3-Vertical radiation pattern of center-fed array (A) and endfed array
illustrate how beam energy is concentrated in a narrow lobe
FIG.
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Several experimental thin -wall
radomes were made, whose diameters ranged from 11 inches to 2i
inches. Figure 5A shows the input
admittance as a function of f requency for the 10 slot -pair halflength antennas with radomes of
different diameters. The smallest
admittance spread was obtained
with a radome having a 11 -inch inside diameter.
Figure 5B shows the input admittance as a function of frequency
for the same antenna with radomes
of 11 -inch inside diameter and
several wall thicknesses. The effect
of radome thickness is small up to
January,

154

www.americanradiohistory.com

1954-

ELECTRONICS

0.055 inch when the admittance

starts to spread out again.

The circularity deteriorates
steadily with increasing radome diameter. This effect necessitated a

compromise choice of radome diameter. The requirements of pattern
and impedance were best met with
a radome having a 1i -inch inside
diameter and 0.055 -inch wall. Impedance -matching irises were designed to give the optimum input
voltage -standing -wave ratio with
this radome.

Mechanical Design
The required mechanical strength

FIG.

of the radome was obtained with an
ample safety factor with the chosen
radome dimensions. The radome is
molded from thermosetting resin
and fiber glass cloth wound on a
split mandrel with a clamshell outer

30 -KC

dome under relatively high ambient
temperatures and low icing rates

made it necessary to limit the radome heat in the final antenna to
240 watts.

Heating Elements
'The radome is heated by Nichrome wires embedded under the
top layers of the fiber glass laminate. These wires were placed parallel to the radome axis, normal to
the polarization of the radiated energy and have no measurable effect
on the radiation pattern.
A single length of the Nichrome
wire is run up and down the radome
COAXIAL CABLE SOLID OUTER CONDUCTOR,

TEFLONINSULATED-

EQUIVALENT OF RG -55/U
-

'RG -52/U INPUT

TO LOWER

ANTENNA
BRASS
HALF
FIG.

4-Feed

ELECTRON ICS
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for center-fed array
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SENSITIVE
RELAY

2

FILTER

VARIABLE
BIAS

VARIABLE
BALANCE

FIXED
' ARM

PLATE

(B)

SENSING
ELEMENT

26SN7

at the top and
bottom of the radome provide mechanical attachment to the antenna ;
O -rings clamped against both end
flanges provide a pressure seal.
The heat required for deicing the
rd.dome was determined from studies of the rate of icing in severe
weather. This data indicated a heat
requirement of about 450 watts but
the problem of overheating the ra-

\

-Ef`ect on input admittance of radome diameter (A) and radome thickness

FIXED
ARM

mold.
Molded flanges

TEFLON-.

5

CAPACITOR

RECTIFIER

-

POWER

-s RELAY
RADOME
HEATER

THERMOSTAT

110-V
60 CPS

6-Radome deicing control circuit depends for its operation upon balanced
reactance bridge. Sensing element is air -dielectric capacitor exposed to weather
FIG

fourteen times with the wires
spaced about inch apart. Flexible
insulated leads are molded into the
fiber glass to provide weatherproof
electrical connections to the radome
heater.
Deicing Control
An automatic deicing control that
energizes the radome heating element under any icing conditions
consists of an ice -sensing bridge
circuit operating at approximately
30 kc, an unbalance -signal amplifier
and a relay to actuate the radome
heater, as shown in the block diagram in Fig. 6. The bridge circuit
consists of two capacitors and the
center -tapped secondary of the oscillator tank coil.
One capacitive arm of the bridge
circuit is a parallel-plate air -dielectric capacitor mounted around the
base of the radome and exposed to

January, 1954

the weather. The other capacitive
arm is a small air -dielectric capacitor mounted inside the control housing.
Snow, ice or water on the plates
of the external capacitor produce an
unbalance signal in the bridge circuit that is rectified, amplified and
used to actuate a relay controlling
the radome heating element. The
radome heater removes ice from
both the radome surface and the
ice -sensing capacitor. When the ice
and water are completely removed,
balance is restored to the bridge
and the radome heater is turned off
automatically. The deicing control
is mounted in a pressurized housing
at the base of the antenna assembly,
as shown in the photograph. The
antenna was designed under Contract AF 28-(099)-85 sponsored by
Rome Air Development Center,
USAF.
155
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Conelrad Receiver With
Design and construction of highly reliable broadcast -band receiver having internal carrier -failure alarm, for use in controlled broadcast stations required to monitor regional
parent station of Civil Defense system. Cost of required components is under $100

of Conelrad
operation, additional equipment requirements are presented
not only to commercial broadcast
stations but also to Civil Defense
radio operating and monitoring
facilities. To date, little information has been available on the
alarm equipment directly associated
with the monitoring of the regional
parent stations.
While this particular receiver
was designed for operation at the
controlled broadcast stations, it has
application wherever an alarm indicating removal of the parent station carrier is required.
Those alarm circuits which have
appeared in various technical publications are almost without exception of the accessory type, designed
to be added to existing receiving
equipment. This feature has been
found a source of difficulty. If the
existing receiver is of broadcast
monitoring quality, the receiver expense is too high or there is hesitancy to modify for fear of reducing the quality of operation. If the
available receiver is of the home
type, the quality is such that it does
not meet the stringent requirements
of continuous operation.
The design requirements for the
requisite receiver are identical to
those for any communications receiver. There are, however, several
additional requirements that must
be met for specific Conelrad operation. For single -unit operation, the
receiver-alarm should operate as an
integral unit with no external alarm
devices required. The unit should
operate completely from the power line supply, without external battery packs or auxiliary units. ConWITH THE ADVENT

ventional tuning and adjustment
are essential, with no critical alarm
adjustment. The alarm should function positively, either as a result
of carrier or internal receiver
failure. The entire receiver should
require no special components or
fabrication facilities. For this
reason, the component selection has
been restricted to standard replacement types, observing a high safety
factor. Cost of the complete unit is
less than one hundred dollars, excluding labor.

Appearance of receiver as constructed
for mounting on standard rack

Although the circuit features
could be added to an existing receiver, the advisability of this is
questionable since the labor involved is considerable and the

ultimate results doubtful.

Receiver Circuit
The block diagram of the receiver is shown in Fig. 1. The basic
receiver design is conventional with
the exception of the alarm, control
and signaling circuits. A number of
special modifications are applied to
certain stages for this particular
design and application, as shown
in Fig. 2.
The receiver, as originally conceived, was to be operated in close
proximity to a broadcast trans-

156

mitter. To prevent receiver blocking, a 'series wave trap across the
primary of the antenna transformer is tuned to the transmitter
frequency.
To reduce further extraneous
pickup, the receiver should be completely shielded, including a chassis
bottom plate and a low -impedance
shielded
antenna transmission
line. The antenna requirement is
not critical, although the length of
the antenna should be as short as
possible, consistent with the desired parent -station signal strength
and the problem of locally caused
receiver blocking.
For flexibility, continuous tuning
is employed rather than fixed
crystal -controlled frequencies. For
simplicity, a 0-1 vernier dial is used
instead of the usual 550-1,700 ke
scale. This simplification eliminates
problems in receiver tracking and
at the same time permits use of a
small logging chart for those dial
settings required for operation. For
stability, afc is used, resulting in
operational frequency stability comparable to crystal control. After a
short initial warmup, the receiver
holds frequency over an ambient
temperature range of better than
70 deg F.
Two stages of i -f amplification
are used for selectivity. The i -f
transformers are of the iron -core
input type. It is important that
only iron -core input transformers
be used, because of their under coupled characteristic. For amplifier stability, a 68,000 -ohm resistor
shunts the secondary of the first i -f

transformer.
Since the maximum gain possible
with these transformers is not re January,
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Built -In Alarm
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dis2-Complete circuit of receiver. Switch positions are as follows: 1-af ccheck
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for carrier
of receiver; 3-normal operating position, in which alarm will sound
or receiver failure as required for Conelrad operation

FIG.

overload recycling or changeover of
antenna arrays during the broadcast day.

Alarm Circuit
The alarm triggering circuit is a
2051 triode -connected thyratron
operated as a degenerative d -c
amplifier across an electromechanical lockup circuit. During normal
operation (carrier on), relay K, is
energized and the green pilot lamp
across its contacts illuminated.
When the signal is removed, the
control bias applied to the thyratron ceases and Kl drops out due to
the increased voltage drop across
R Now K2 is energized, illuminating a red pilot lamp and removing
the 2051 plate voltage. Reset of the
alarm is accomplished by de energizing K2 with a pushbutton
switch. The alarm will not reset
.
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quired, the overall i -f gain is reduced to an optimum value by low
screen voltage on V. and V,. The
selectivity of the i -f strip is
narrower than that of a conventional receiver to prevent erratic
afc operation during signal fading,
station riding and adjacent -channel
interference. Although there is an
apparent lack of stage decoupling
throughout, the receiver is perfectly
stable. There can not be, however,
a trace of regeneration in any stage
if the alarm threshold is to be
stable.
The discriminator furnishes the
afc and avc control voltages as well
as the demodulated audio voltage
and the triggering voltage for the
thyratron control circuit. The lower
portion of the discriminator load
resistor may be replaced by a potentiometer if an adjustable alarm
threshold is required.
The actual value of the time
constant for the alarm triggering
voltage, roughly 90 seconds, is determined by R, and C,. A large time
constant is required to prevent
triggering during deep fades and
momentary carrier interruptions
caused by the parent transmitter
leaving the air due to automatic
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1-Block diagram of receiver. Feedback loop from output stage converts audio
amplifier to oscillator to produce loudspeaker howl when alarm is triggered
FIG.

unless there is a carrier present or
the cathode of the thyratron is
opened.
The aural alarm is supplied by
the receiver through its speaker. A
regenerative feedback loop between
the cathode of the first audio stage
and the secondary winding of the

output transformer converts the
audio stages into an oscillator
operating at roughly 400 cps. When
K_ is energized, the loop is closed
and simultaneously the cathode
circuit of the i -f stages is opened.
The presence of the second -detector
output and the alarm tone produces
an unpleasant garble which is
eliminated by this circuit arrangement.
With the circuit parameters
specified, the audio oscillator frequency is roughly 400 cps. The
secondary connections to the output
transformer must be phased by trial
and error to determine the regen-

erative loop.
Preliminary receiver alignment,
including the afc circuit, is conventional. The latter may be
aligned either by using a sweep
generator or the carrier displacement method.
The receiver has been in continuous operation ,for over 18
months without circuit or component failure, aside from normal
tube replacement.
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TRANSISTORS: Theory and Application

Cascading Transistor
Part XI

By ABRAHAM COBLENZ and HARRY L. OWENS
Signal Corps Engineering Laboratories
Fort Monmouth, New Jersey

certain techniques may be applied
to stabilize these circuits, the use
and power gains, particularly in of such techniques often introduces
selected methods of connection, even more serious difficulties. The
many applications require more double asterisks indicate a comthan one stage of amplification. The bination involving serious imtransistor is adaptable to cascade pedance mismatch between stages.
connections where its resistive The arrows indicate high (above
character permits economies in 1,000 ohms) or low (below 1,000
size, weight, power and additional ohms) impedances (input when
components required.
placed at left, output at right).
Equivalent circuits for each conPossible Arrangements
figuration appear in the table on
There are nine possible inter- the following pages. Coupling
connections for cascading two capacitors and d -c voltage sources
transistor stages. These may be are eliminated, and identical
summarized as follows:
transistors are assumed for reasons
of simplicity. Also, thé load reGBf to 4GB* GEt to J,GB** CC,, to 4,GB*
sistor of the first stage is elimiGBf to tGE* GET to TGE* GC4, to TGE*
nated since it is invariably much
GBt to fGC* GEt to tGC GC4, to tGC
larger than the output impedance
Of these, not all are practicable. of the first stage or the input reThose marked with a single asterisk sistance of the second.
cause difficulty by virtue of inSolution of basic loop equations
herent instability when point- for the various circuit parameters
contact transistors are used. While yields some rather cumbersome ex ALTHOUGH TRANSISTORS are

capa-

ble of high voltage, current

Previous Articles in this Series
Part
Part
Part
Part
Part
Part
Part

1-Transistors: Theory and Application, Mar.

1953, p 98.

II-Energy Levels in Transistor Electronics, Apr. 1953, p 138.
III-Physical Properties of Electrons in Solids, May 1953, p 162.
IV-Transistor Action in Germanium and Silicon, June 1953, p 166.
V-Point-Contact Transistor Operation, July 1953, p 158.
VI-Operation of Junction Transistors, Aug. 1953, p 156.
VII-Equivalent Transistor Circuits and Equations, Sept. 1953,
p 156.

Part VIII-Small-Signal Transistor Operation, Oct. 1953, p 158.
Part IX-Grounded Emitter and Collector Circuits, Nov. 1953, p 166.
Part X-Switching Circuits Usuing the Transistor, Dec. 1953, p 186.
PART XI-This completes the series of articles on transistor electronics
by Coblenz. and Owens. The entire series, plus some additional material
prepared by the authors, will be published in book form by the McGrawHill Book Company early in 1954.

pressions. However, certain simplifications which introduce negligible
errors shorten these expressions
to the forms shown on the following pages.
General Theorems

It can be shown that for cascaded transistor amplifiers the load
impedance of the first stage is the
input impedance of the second.
Also, the output resistance of the
second stage is obtained using the
output resistance of the first stage
as the generator resistance of the
second.
In computing the voltage gain of
the second stage, in a cascaded arrangement, the second stage may
be considered to operate from a
source of zero impedance, if, when
computing the gain of the first
stage, it is assumed that its load
resistance is the input resistance
of the second.
In computing power gains of two
cascaded transistor stages, when
the power gain of the first stage is
computed using the input resistance of the second as a load for the
first, the power gain of the second
stage is obtained by multiplying
the ratio of the load resistance to
the input resistance of the second
stage by the ratio of the squares
of the coefficients of the 'loop II
and III currents, respectively (see
equivalent circuits) in the Kirchhoff's equation for loop III.
Typical Values
Table I is a summary of the
characteristics of typical twostage transistor amplifiers using
typical operating parameters apJanuary, 1954
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Amplifier Stages
Circuit equations for practical configurations of transistor amplifiers are presented in
convenient table form for reference. Typical values are given to guide designer in
picking right combination for a particular application
Table Ï -Typical Values of Circuit Parameters for Transistors in Cascade
R;
(ohms)

Circuit

R.

-6

45

14,560
1 meg

165

-19,400

GB to GB

pc

GB to GE

pc
j

1,000

GB to GC

pc

268
245

-7,800

5

15,300
1 meg

j

J

GE to GB

pc
J

GE to GE

pc
j

GE to GC

pc
j

GC to GB

pc
J

GC to GE

pc

GC to GC

0.7
0.156
35

1.23

(2nd (overstage) all)

0.52

557

-10

2,400

2,300-86
26,000 -0.292
26,000

34,500-24,000
82,500

pc 15,270
j 947,000

700

0.75

CG

(2nd
stage)

45.5 -0.017

100

-1.75

1

-1.74

1

535

133

69

1

133
985

-86
-40
740

-0.56
-1.74
24.3

2.33
23.9
0.017
1.27

0.76

-25

7.14
0.872

-233

-4

21.2

-545

1

0.872

0.994

0.98

1

1

0.007-100

-7.14

PG
(1st
stage)

6.78
0.55

73.5
4.36
2.07
788

3.54

39.2
304
302

.

PG
(2nd
stage)

PG.
(overall)
900 U
472 S

133
860

C

C

31,1002,280,000 U V
6,720

100

7.3

133

845

29,600 S

207 U

5,760

S

C
C

470 S* C
33,200 S V

31,160 9,450,000 U C
6,700 2,040,000 S C
207 S

V
V

1.74
9.1

2.07
2,000

100

7.3

14,600 S

0.76

1.135
12.8

133
845

151 U V
10,900 S C

224
168

0.054 31,000
6,740
2.69

1,720 U V
18,100 S V

-0.75
-9.52

0.001
0.002

7.14

0.99

50

6.56

100

-133 -130 -0.975 -230
-6.86
-985 -958-24.5
1.33

162

-6.85 -164

0.98
0.975
1

CG.
(overall)

-2.35
-0.84

93
155

980-1,290
-1.31
-133 9,720
620 -20,400-73.5
1,175 44,000-10.22 -985 10,100
1 -45.5
273 122,000-45.5
1,125

CG

(1st
stage)

1
-2.35
0.87
-0.96
-133-4,650 -6.96 -230
-6.85
1.015 1,240 -0.96

133

990

0.998

45.6

14,000 535

40,000

J

(1st
stage)

40,000

VG.

VG

VG

(ohms)

-21.8

100

7.26

0.1 S
0.02 S

C

C

phase reversal.
Abbreviations: pc, point contact; j, junction; U, unstable; S, stable C, current phase reversal; V, voltage

plied to the equations given. Table
I also shows whether a particular
configuration is stable or unstable
and whether or not a phase shift
occurs from input to output.
In general, the values shown in
the table must be considered to

represent approximations, but
these are sufficiently close to be
suitable for general design decisions.
Results obtainable in practice
will differ from values given for
two principal reasons : variation of

r, with temperature and the use of
low values of d -c biasing resistors.

The latter errors are unimportant
for values under 2,000 ohms.
Errors due to changes in r, can be
quite substantial.
The GE to GE connection is
capable of the highest orders of
power, voltage and current gains,
with very satisfactory magnitudes
of input and output impedances
(for junction transistors). The GE
to GB, GB to GE and GC to GE

are runners -up -again, for junction
units. The only cascading connection that appears to be stable for
point-contact transistors is the GE
to GC, but gains are unimpressive
and no particular improvement over
a single unit is realized by the
combination. The GE to GB connection cannot be considered unconditionally stable, since the input resistance (with point -contact
units) is five ohms; too close to
negative values for comfort.

Tabulation of Circuit Equations Appears on Following
ELECTRONICS- January,
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Table II-Approximate Expressions for Operating Characteristics of
Circuit

Simplified Equivalent Circuit

Approximate Expressions for Input and Output Resistance

R;

= r,

re (re
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Cascaded Transistor Amplifiers (continued from page

159)

Approximate Gain Expressions for Cascaded Stages

[

C,=

-.4

-

(2 ro

+ r, +

GB to GB

+

(rm

Gains not particularly impressive.
Negative R; for point-contact transistors indicates instability in that
connection. For junction units, R. is
lower than for any other configuration.

r,)4

-

-

re (r,
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rm2

+
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- r,r,,,

=
(RL

+ r,)

re r,,,
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GB to GE
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+ r, + r, r,,,)
+ r, + r, r.) + r,

r,,, (RL
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r. (RL

Input resistance is higher than for
single GB stage, but negative R. indicates instability for point-contact units.
For junction units, R; is about 1,000

r,.
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GE to GB

(r,

Both R; and R. are positive for point contact transistors. This configuration
offers high voltage and power gains
using junction units. Input resistance
may be negative for point -contact
units.

r.m2
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rm
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re)
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ohms with fair gain.
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Best arrangement. Both R; and R.
above 1,000 ohms. Offers high voltage,
current and power gains for junction
units. Requires stabilizing resistance
for use with point -contact transistors.
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GE to GC

Stable with point -contact transistor,.
Gains available are limited, but unconditional stability warrants use in
many applications where gain requirements are not too severe.

GC to GE

Third best arrangement. Very high
input impedance offers advantages
when used with crystal microphones,
pickups and other high -impedance
devices.
Good voltage and power
gains available.
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Oscillograms illustrate improvement in response to square -wave inputs at 60, 180, 240 and 300 -cps repetition

Negative Inductance Cuts
Magnetic -amplifier lag due to inductance of control winding is completely eliminated by
introducing eleotronically-produced negative inductance in control circuit to balance control -winding inductance. Added tube may be replaced by transistor
By GEORGE M. ETTINGER*
London, England

or slow
response, of magnetic amplifiers has two causes : the time constant of the control circuits, and the
relatively low excitation frequencies
dictated by eddy -current effects in
the magnetic cores. In magnetic amplifiers for servomechanisms and
audio-frequency systems, the effect
SANDWIDTH LIMITATION,

of control -circuit time constant usually predominates.
Several methods have been developed I. ' for reducing magneticamplifier time constant. The circuit
here described employs a negative inductance arrangement by which
the effect of control -circuit inductance may be reduced to any desired
extent, or eliminated entirely. This
method of compensation causes substantially no loss of magnetic -amplifier sensitivity.

Principle of Operation
An uncompensated magnetic-amplifier circuit is shown in Fig. 1A.
Given a control -circuit inductance
L. henrys, and a control-circuit resistance R. ohms, the time constant
is L,/Ra seconds and the pulse rise
time is 2.3 L,/R,. Figure 1B shows
the same circuit with the addition
of a negative inductance of magnitude -L, henrys. The control-circuit time constant is now (L,-L,) /R,
seconds, or zero. The bandwidth of
the compensated magnetic amplifier
is limited only by the excitation frequency.
FIG.

1-Basic magnetic-amplifier circuits

with and without compensation

Figure 2 shows a circuit constructed to test the negative -induct-

ance compensation method. Square
voltage pulses at various repetition
rates are injected into the control
circuit of a magnetic amplifier
through a low resistance. The current pulses are displayed on an oscilloscope. A switch is provided to
make the negative inductance inoperative, so compensated and uncompensated response can be compared.
The results are shown in the oscillograms. The upper set of traces
shows the uncompensated response ;
a pulse rise time of 13 milliseconds
is found. The lower traces show
the compensated response. The
pulse rise time, in this case, is only
2 milliseconds. Comparison of the
upper and lower pulse trains shows
that there has been negligible loss
of sensitivity.
The circuit of Fig. 2 was tested
with sine-wave input from a high impedance source. Curve A Fig.
3 shows the variation of voltage
drop across the circuit when no
compensation is provided. The voltage rises at the rate of 6 db per
Work described in this article was done
while author was with Standard Electronic Research Corp., New York, N. Y.
January, 1954
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Uncompensated

Compensated

rates achieved by introduction of compensating negative inductance in control circuit of magnetic amplifier

Magnetic -Amplifier Lag
octave from a break point at 25 cps.
Curve B shows performance with
complete cancellation by means of
a negative inductance. There is no
increase of voltage drop up to 2 kc;
above this frequency, the response
of the experimental negative inductance falls off. Curve C shows
the response of the circuit when the
negative inductance is set to a magnitude approximately twice as great
as that of the positive inductance
L,. In this case, the amplitude of
the voltage is similar to that obtained without compensation, but
the phase is reversed. Therefore the
voltage across the negative inductance lags the current by almost
ninety degrees.

-L'di/dt.

The circuit behaves as a
negative inductance of magnitude
-L' henrys.
The magnitude of the negative
inductance depends on the mutual
conductance of the tube. A simple
method of varying the negative inductance is available by varying the
bias on one of the electrodes of the
tube. It is an impertant feature
of the negative -inductance compensating circuit that it does not affect
the d -c or very -low-frequency performance of a magnetic amplifier
or other system in which it is connected. Thus, the d -c stability of
a magnetic amplifier is not reduced
in any way by the negative -inductance compensation.
The negative inductance deNegative Inductance
scribed may be used to increase the
bandwidth of any inductive device.
Details of the negative -induct- Besides
magnetic amplifiers, there
ance circuit are given in Fig. 4. It may
be considered systems employcomprises a 10 -ohm series resist- ing
electromechanical relays or elecance across which is developed a troacoustical
transducers.
voltage proportional to current i
Transistors may ultimately reflowing in the circuit, a simple place
the vacuum tube in the negavacuum -tube amplifier and an iron - tive
inductance circuit.
core mutual inductance. If the
Thanks are
mutual conductance of the vacuum ard Electronicdue to F. Fua, StandResearch Corporatube is G, and the mutual induc- tion, for much
helpful advice and
tance has a magnitude M henrys, criticism.
then the voltage across its secondBIBLIOGRAPHY
ary is Md/dt (iRG) or MGR di/dt.
(1) R. A. Ramey, AIEE Tech. Paper
The mutual inductance is connected
51-217, 1951.
B. Cohen, Analysis and Deto have a negative sign, so that the sign(2) ofSidney
Self -Saturable Magnetic Amplifiers,
Proc
IRE,
p 1,009, Sept. 1951.
secondary voltage becomes -MGR(3) G. M. Ettinger, "Magnetic AmpliChapter VI, John Wiley and Sons,
di/dt, which may be written fiers,"
Inc., 1953.
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2- Test T:rcuit for negative -inductance cc7pensation system
FIG.
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3-Curves show performance o
negative -inductance circuit with sine wave input to magnetic amplifier
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4-Details of negative -Inductance
circuit: 100-ohm potentiometer varies
value of negative inductance
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Phantastron Computes
Phantastron divider computes width ratio of two pulses occurring simultaneously in
separate channels. Developed for an experimental radar system, the computer can measure the ratio of any two quantities from which a voltage signal can be obtained
By L. D. FINDLEY
Midwest Research Institute
Kansas City, Mo.

radar system, it was necessary to determine the ratio of the widths of
pulses occurring simultaneously in

I

N AN EXPERIMENTAL

The pulses had a
repetition rate of about 20 pps and
could vary in width over a 10 -to -1
range. Since the ratio of widths of
one pulse pair bore no relation to
the ratios of following or preceding
pairs, the computer had to determine a pulse -width ratio and then
clear itself in readiness for the
succeeding pulse pair.
The pulse -width ratio computer
developed uses a phantastron circuit
as the divider element. It computes
the ratio for two simultaneously appearing pulses whose durations
range between 0.1 and 1 millisecond; its output is readily converted to digital form for recording
and the pulses may have repetition
rates up to 20 pps. Computation
accuracy is about two to three
percent.

two channels.

Fig. 1. The circuit can be described
more completely as an externally
gated Miller integrator. Operation
of the phantastron is covered in
detail in the cited reference. The
duration, ist, of the positive pulse
of screen voltage is given by
At

= R,C, (E'1-

e:-

e:)

(1)

The value of e, corresponds approximately to the cutoff voltage of
V,j and is dependent to a large extent upon the voltage at which the
suppressor of V. is clamped during
the discharge of C. If the suppressor can be clamped at zero bias
or, preferably, some slightly positive bias during the discharge of
C, the value of e, will remain fairly
constant for wide variations of
plate voltage and E;.
The trailing edge of the positive
screen pulse is not as abrupt as
would be desired. However, if the
portion of the pulse between two
fixed voltage levels is selected by
clipping circuits and amplified, a
Other Applications
reasonably square pulse will result.
The computer can easily be con- The duration of this amplified porverted to more general use. Sug- tion of the pulse corresponds to the
gested uses include : rapid measure- time that the screen voltage is
ment of phase shift or delay in a greater than the lower clipping
circuit in which the signal fre- level. Since the suppressor voltage
quency can vary over wide limits ; is clamped at a given bias and the
setting two signals to a predeter- control voltage is held constant by
mined ratio of amplitude, fre- feedback, the plate voltage corquency or phase; and measuring responding to a screen voltage equal
the ratio of any two quantities from to the lower clipping level is fixed
which voltage signals, albeit in value. This value of plate voltage is e, in Eq. 1.
transient ones, may be obtained.
If the values of e, and e, are fixed,
Phantastron Divider
ät in Eq. 1 will then be a function
The principal element of the only of E; and E.', and e, and e_
computer is a phantastron,l the can be introduced as bias voltages
basic circuit of which is shown in on the inputs to the phantastron

divider circuit.
Assume that a positive voltage
E, is applied in place of E,', and is
based on a bias voltage equal to
(eº + e,). Also, assume another
positive voltage E. replacing E,'
and based on a bias voltage equal
to e,. Then
E', = E,

-I- e,

E':=E:-e,

www.americanradiohistory.com

(2)

Equation

1
At

(3)

will then reduce to
= R,CI

WE,)

(4)

Therefore, by proper d -c bias at
the inputs, the duration of the
phantastron's screen -voltage pulse
can be made proportional to the
ratio of two input voltages.
D -C Voltage Ratio Computer

As the first step in design, a
computer circuit was built and
checked on d -c voltage inputs. The
circuit is given in Fig. 2. It consists of two input cathode followers V, and V:, a phantastron divider
circuit V,, V, and V,, a clipper and
amplifier V,, a suppressor enabling
circuit V, and V., and an output
circuit V,5 and V,.
The input cathode followers serve
the dual purpose of furnishing
high -impedance inputs to the computer and of supplying proper bias
levels. These bias values can be
obtained by the choice of operating
points for the constant -current triodes, V,. and V,,. For the circuit
values shown in Fig. 2, it was found
experimentally that the plates of
V,, and V:B should rest at about
+4.0 and -4.7 volts, respectively,
when the input voltages to the
January, 1954
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Pulse -Width Ratios
triode grids are equal to zero.
The phantastron divider circuit
is essentially the same as shown
in Fig. 1. A constant -current
triode V.7, was added to increase
the range of constant -gain operation of the cathode follower V,..
The diode V,,, was added to provide
a low -impedance path for recharging C at the end of the computing
cycle.

Dual triode V. is a limiting clipper circuit for marking a fixed voltage level on the trailing edge
of the phantastron screen -voltage
pulse. When the pulse decreases
on its trailing edge to a value
where the first section of V, becomes unsaturated, the positive
feedback across the tube causes the
plate voltage of the second section
to decrease rapidly. This negative
transition triggers the control multivibrator V, and disables the suppressor of the phantastron. The
point at which the trailing edge
is marked is determined by the
bias voltage across R1.
Control bias for the suppressor
of the phantastron is supplied
by the bistable multivibrator V,
through a cathode follower V,4.
The cycle of the computer is initiated by a negative trigger pulse
into this multivibrator. Until this
pulse is applied, the suppressor is
held at about -20 volts and afterwards at about +5 volts. The positive bias on the phantastron suppressor is maintained until the
disabling trigger pulse from V, is
applied to the multivibrator. The
suppressor voltage is thus a square wave replica of the screen -voltage
pulse and is used as the output
pulse of the divider.
Conversion of the positive output
pulse to digital form is accomplished by applying it to the suppressor of a 6AS6 gate tube V,.
Short pulses of fixed repetition rate
are constantly applied to the control grid of this tube so the number
of pulses appearing at the plate is
a measure of the duration of the
enabling pulse on the suppressor.
ELECTRON ICS

-

The pulses at the plate can be
counted with a suitable counter,
and the count recorded. By adjusting the value of R, and the repetition rate of the pulses on the
control grid of V, any desired calibration count representing unity
or other chosen ratio of the input
voltages can be obtained. For the
values of C, R, and R, shown in
Fig. 2, the output pulse for equal
input voltages can be varied from
about 1.6 to 2.1 milliseconds by

adjusting R,.
Circuit Performance
The circuit shown in Fig. 2 was
checked experimentally using various values of d -c voltages E, and E,.

The pulses applied at the control
grid of V, had a repetition rate of
about 200 kc and the output pulses
at the plate were counted with a
four -stage decade counter. Values
from 10 to 180 volts were used
for E, and from 25 to 250 volts
for E2. These voltages were measured to an accuracy of ±0.5 percent. The results obtained using
this circuit to calculate the ratios
for many values of E, and E2 were
then analyzed to determine the
accuracy of computation.
The value of the pulse width obtained when E, = E, = 150 volts
was used as the calibration point.
This value was called at,,,. The
measured values of pulse widths

obtained for the various
ratios of E, and E, were then compared with an expected value, ät,
Atm,a,

given by
(El/Et)
Ado =
(5)
The results showed that the standard deviation of the function
(6)
t = orme,,/oto
from unity was about 0.017, or
the probable error was about
±0.011.
This means that approximately
68 percent of the pulse widths
measured were within ±1.7 percent
of the value that would have been
obtained if the relation between
the input voltage ratio (E,/E,) and
the pulse width were linear. This
accuracy was adequate for the intended use of the computer. The
operation of the circuit for values
of E, and E, outside the ranges of
10 to 180 volts and 25 to 250 volts,
respectively, was not satisfactory.
The deviation from linearity outside these ranges became several
percent.
The sampling rate of this computer is dependent upon the output
pulse duration and the recharging
time of C. Because of the low impedance charging path through
the diode V,, the circuit is ready
for another computing cycle within
a fraction of a millisecond after the
end of the output pulse.
The circuit shown in Fig. 2 is

B+

E2

e

R3

OUTPUT
Ra

2

CONTROL

BAS

FIG.

1-Basic phantastron circu't
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2-Ratio computer

primarily for use with direct voltages applied as E1 and E,. However, within certain limitations,
the input voltages can vary during
the computing cycle. Voltage E,
can increase at any rate during
the cycle, but must not decrease
faster than the discharge of C. If
it decreases too fast, C will be partially discharged through diode
V,4. Voltage E2 cannot vary to any
appreciable extent during the computing cycle without disturbing the
accuracy of the computation. Between cycles, the only limitation is
that E1 must not vary faster than
C can charge or discharge.
Pulse -Width Ratio Computer

The circuit of Fig. 2 was adapted
for the determination of pulsewidth ratios by preceding it with
circuits for converting pulse widths
into stored direct voltages. The

conversion was accomplished by
sawtooth generators followed by
rectifiers and capacitors to store

33K

-105V

12AU7

33

+5\'

+5V

-105V
K =

122X7

FIG.

32

V7

r-

-105V

F-

r-

X1,000

TRIGGER
INPUT

for d -c voltages uses phantastron divider

the peak values of the generated
waves.
A schematic diagram of a complete pulse-width ratio computer is
given in Fig. 3. With the component values given, input pulse 1
may have any duration between
0.045 and 0.9 millisecond; pulse 2
may vary from 0.1 to 1.0 millisecond. The two extremes in the
output pulse count will be of the
order of 16 and 3,200, their actual
value being dependent upon the
setting of the variable resistor in
the phantastron circuit. Over this
range of input -pulse durations, the
computing accuracy of the circuit
is of the order of ±2.5 percent.
Tubes V1, V2A, VIA and V., form

the bootstrap sawtooth generator
for input pulse 1 and V25, V,B, V6
and V94 serve the same purpose for
pulse 2. The two generating circuits are identical; the negative
input pulses open switch tubes V,4
and V25 and positive waveforms are
generated whose durations corre-

166

spond to that of their respective
input pulses. The slope of each
wave is about 200 volts per millisecond and the calculated maximum
deviation from linearity is about
one percent for a 200 -volt sawtooth
wave. The waves are rectified by
V,B and V,B and the peak values
stored in the two 0.01-N.f, 1 -percent
capacitors. Tubes V,A and V75 serve
as discharging switches across

these capacitors.
The switch -control multivibrator
V, is triggered from the first leading edge of the two pulses through
a diode mixing circuit and trigger
tube V9A. The output of the mono stable multivibrator is a negative
pulse to the switch tubes V7A and
V,B opening the discharge circuit
across the storage capacitors. The
discharge circuits must be opened
long enough for the stored voltages
to be held for the duration of the
computing cycle. In Fig. 3, the
period of the multivibrator is about
35 milliseconds, which is sufficient
January, 1954
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FIG. 3-Complete pulse -width ratio computer includes sawtooth generators to convert pulse widths to d -c voltages

for all expected ratios of input pulse duration.

Increasing Accuracy
More accurate results were obtained when the start of the computing cycle of the phantastron
divider was delayed slightly after
storing the peak voltages of the
sawtooth waves. The delay multi vibrator V14 with a period of about
250 microseconds supplies the delayed trigger pulse for the phantastron circuit. It is triggered
from the last trailing edge of the
input pulses by a diode mixing circuit and trigger tube V53. The
design of this mixing circuit makes
it necessary that the pulses overlap.
An extra triggering pulse is supplied to the suppressor -control
multivibrator of the direct voltage
ratio computer from the output of
V5. This is a safety trigger pulse
to prevent the computer from missing more than one sampling cycle.
If the screen pulse from the
ELECTRONICS

-

phantastron circuit fails to disable
its suppressor through the control
multivibrator, the output gate remains open and following input
pulses are not correctly handled.
This may occur if either or both
input pulses are too narrow. However, the safety trigger pulse will
disable the suppressor at the same
time the storage capacitors are discharged. Pulses whose durations
are outside the limits of computer
capabilities may give erroneous
answers, but the safety trigger will
prevent interference with the computation for succeeding pulse pairs.
The sampling rate of this computer is determined by the period
of the switch -control multivibrator
V9. With a period of about 35 milliseconds as in the circuit of Fig. 3,
a sampling rate of 20 computations
per second is easily obtained.
The computer will compute the
ratio of two simultaneously appearing pulses the durations of which
are in the order of 0.1 to 1 milli-

second. The output is in a form
that is readily converted to digital

form for recording and the pulses
may have a repetition rate up to
20 cps. Accuracy of computation
is about two to three percent but
by means of more complex circuits
it could probably be increased by
a significant factor.
Although designed for a special
purpose, the computer may easily
be adapted for more general use.
Suggested uses include: rapid and
direct measurement of phase shift
or delay and setting two signals
to a predetermined ratio of amplitude frequency or phase.
Acknowledgement is gratefully
given to R. R. Hancox and H. L.
Stout, under whose supervision this
work was performed, for their
many comments and criticisms.
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Stable Power Supplies
By WILLIAM P. ERNST
Project Engineer
Chatham Electronics Corp.
Livingston, N. J.
10 percent of the maximum allowed
by the resistor power rating.
To provide stability and reli-

ability, mercury -cell batteries are
used as a reference source. These
batteries, Mallory type -IR cells, are
made into 100 -volt packs. These
packs show a voltage change over
a 10 -minute period of about 18
parts per million under a current
drain of 500 microamperes. Under
actual operating conditions the
reference-battery drain is 1 microampere, resulting in a lower drift.
To keep temperature effects a
minimum, all reference batteries
are stored in a thermally insulated
box at the bottom of the relay rack.

Ultrastable power supplies are mounted in three racks. Rack at left holds generalpurpose supply heater supply and stability monitor. Center rack contains supplies
for superhigh -frequency and local oscillators, and right unit houses supplies for
extremely -high-frequency klystrons used as frequency standards

and secondary standards of electrical quantities
at microwave frequencies require
power sources of very high stability. The power -supply system
described in this article has been
designed and built for the microwave standards section of the National Bureau of Standards to
provide highly stabilized voltages
for the operation of superhigh f r e q u e n c y, extremely -high-frequency and local -oscillator klystron
tubes. Application and specifications of the various supplies in the
system are given in Table I.
Except for the low -voltage heater
supplies, all of the electronically
RIMARY

regulated units use a degenerative type regulating circuit' shown in
block diagram, Fig. 1.
A bleeder sampling circuit samples a portion of the output voltage
equal to the reference voltage.
This bleeder is a linear network of
special low -temperature -coefficient
wire -wound resistors. In the variable -voltage supplies the voltage
control is part of the sampling circuit and here again the wire used
in the 10 -turn potentiometer has a
low temperature coefficient, on the
order of 0.002 percent.
To keep the heat rise of the resistors a minimum, the current in
the sampling circuit is only about

168

Comparison Circuits
The difference between the sample voltage E, and the reference
voltage, Eb is applied to the comparison amplifiers. Any change in
the sample voltage will be amplified
and fed to the control element,
which will oppose the initial
change.
The comparison circuit is divided
into two branches, the d -c amplifier
and the modulator comparison circuit. The circuits of these units
are shown in Fig. 2.
A two -stage balanced d -c amplifier using 12AX7 twin triodes provides high gain and low drift.
Plate current of a balanced amplifier is least affected by changes in
filament voltage', particularly if the
plate current is kept small. Potentiometer R, in the common cathode
lead of V1 is used to set the operating point to provide maximum
regulation and minimum hum. To
keep the plates of V, close to balance, the plate load resistors are
1 -percent
carbon -film resistors.
The cathode of V2 is maintained at
grid potential by the voltage across
cathode resistor R7.
The modulator comparison circuit' consists of a 60 -cycle chopper
January, 1954
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for Microwave Standards
Driftless comparison circuits and battery reference sources cover a supply range from 6.3
to 3,000 volts for klystron frequency standards. Voltage stability is on the order of 20
parts in a million, comparable to battery operation
and a two -stage a -c amplifier. This
circuit corrects for any drift in the
balanced d -c amplifier due to heatervoltagè variation and provides fast
response to correct for line or load
changes.
The inputs to the d -c and modulator comparison circuits are in
parallel and any change in E, is
fed simultaneously to both circuits.
This voltage difference is applied
to filter R,C, that isolates the input
to the d -c amplifier from the chopper signal. Series resistor R, limits
the current drawn from the reference batteries for large error voltages. The chopper converts any
error voltage into a square wave,
which is applied to the input of
a -c amplifier V,.
After two stages of amplification,
the square -wave signal is fed back
to the other pole on the chopper
and rectified. This half-wave rectified pulse is changed to a d -c voltage by the two -stage filter R;C,
and R,C,. The amplified error voltage is 180 deg out of phase with
the initial error voltage and is applied to the opposite grid of V5.
Thus, for any error voltage, the
plates of V, will swing in opposite
directions and the grids of V, will
follow the same voltage swing.
CONTROL

ELEMENT

JNREGULATED
D

REGULATED
D -C

-C
E5

Eo

HK'GE

BLEEDER

REFERENCE

ELEMENT

D -C
COMPARISON

GE

CIRCUIT

4E

=

SAMPLING
CIRCUIT

[

E4 - Es

1

MODULATOR
COMPARISON

CIRCUIT

FIG. 1-Block diagram of basic regulating circuit. Modulator comparison ch cuit corrects for drift in d-c comparator
ELECTRON ICS

-

Components mounted on vertical U-shaped chassis are reached through front panel doors. Vertical chassis makes tubes and wiring readily accessible

This swing in voltage is ádded in
the common cathode resistor R, of
V2. Capacitor C lowers the frequency response of the a -c amplifier
to prevent instability.'

Filters
The time constant of the filter
network R;C,, R5C2 must be low
enough to permit rapid response
to large error voltages. Normally
this time constant is approximately
ten times the time constant of R,C2,.
The d -c gain of the modulator comparison circuit is approximately
10, and it is by this factor that
the drift is reduced. Overall gain
of the combination is equal to the
product of the separate gains,
which is approximately 15,000.
The control element is essentially

a variable impedance. In most of
the supplies a triode -connected 5881
beam -power amplifier is used.
In those supplies having wide range voltage variation, 400 to
1,500 volts and 1,500 to 3,500 volts,
a system must be incorporated to
hold the voltage across the control

element within its operating range.
This is accomplished by varying
the unregulated d -c voltage as well
as the output voltage. A variable
transformer in the primary circuit
of the plate transformer is ganged
the output -voltage control
to
through an appropriate gear train,
to maintain a constant voltage
across the control element over the
entire voltage range.
Figure 3 shows the schematic
diagram of the regulated heater
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F'IG. 2-Circuit of d-c amplifier

and modulator comparison circuits. Number
paralleled control -element tubes used depends on current requirements

of

Wiring of power supplies is accessible
through the back of the cabinets

Table I -Specifications for Ultrastable Power Supplies

Power
Supply
Superhigh frequency
klystron

Maximum

Output
current

Static
stability
drift in
10 min
20 mv

output

electronic

impedance
0 to 50 kc
2.5 ohms

Maximum
ripple
and noise
2 mv

electronic
electronic

0.5 ohm
0.03 ohm

0.5 mv
10 mv

0.002%
0.03%

5

electronic
electronic
electronic
electronic

10

mv

0.5 ohm
0.5 ohm
0.03 ohm

0.5 mv
0.5 mv

0.005%
0.005%
0.005%
0.03%

30 mv
1

mv

D -C

output

Linevoltage*
regulation
0.002%

Unit
beam
reflector
grid
heater

voltage
400 to 1,500 v
0 to 1,100 v
dual 0-300 v
6.3 to 7.3 v

Extremely -highfrequency
klystron

beam
reflector
grid
heater

1,500 to 3,500 v
dual 0 to 400 v
dual 0 to 400 v
6.3 to 7.3 v

100 ma

Local oscillator

beam
reflector
heater

200 to 400 v

120 ma
0.05 ma

electronic

0.5 ohm

0.5 mv

0.002%

5

mv

amps

electronic

0.03 ohm

10 mv

0.03%

1

mv

500 ma

electronic

0.5 ohm

0.5 mv

0.002%

5

mv

klystron

General purpose
*

Oto800v

6.3 to 7.3 v

300 v

180 ma
0.05 ma
30 ma
3

amps
ma
ma
amps

10
10
3

3

Type

battery

battery

ohms

3

10

mv

1

mv
mv

10

mv

10 mv

Maximum drift that will occur during line -voltage changes from 110 to 120 volts.

supply using a saturable reactor
as a control element. The reactance
of the reactor depends upon the
magnitude of d -c current through
the control winding in the plate circuit of the 6AS7 triode. The plate

current of this tube is controlled by
a d -c amplifier similar to those used
in the high -voltage supplies. This

monitors the output of
the heater supply through a reference battery. Any tendency of the
d -c amplifier

heater voltage to change will be
counteracted by the saturable
reactor.
If the output of the heater supply tends to decrease due to an increased load, then through the
January,
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reference battery, this change appears as a negative voltage on the
grid of the first d -c amplifier. The
action of the amplifier will make
the grid of the 6AS7 triode go positive and increase plate current.
Since the d -c control winding of the
reactor is in the plate circuit of
the 6AS7, this increase in current
will decrease the reactance of the
saturable reactor.
The reactor is placed in the primary circuit of the heater supply,
controlling the voltage applied
to the low -voltage transformer.
Hence, when the reactance of the
reactor is decreased, a higher voltage is applied to compensate for
the initial decrease of the low voltage output.
A self -saturating rectifier prevents the a -c current through the
reactor from reversing and opposing the flux set up by the d -c current in the control winding. This
feature permits operation of the
reactor over a wider range of control.

Drift Measurements
A null -balance method of meas-

uring the drift voltage is incorporated in the system for monitoring any of the supplies. Figure 4
shows a block diagram of this
setup.
The output of the power supply
under test is compared with a bank
of reference batteries through a
resistive dividing network. The
resistance of the balance network
can be varied so that a 10 -turn
fine -balance control has a 100 millivolt -per -turn sensitivity for
any applied voltage up to 1,500
volts. The difference or drift voltage is measured by an electronic
zero -center millivoltmeter with a
sensitivity of 5 -millivolts per scale
division.
The 1-megohm input impedance
of the meter circuit has a very
small loading effect on the batteries under large -unbalance condition. The 100 -volt battery packs
have an internal resistance of approximately 1,000 ohms. If the
battery potential is 50 millivolts
above the potential of the power
supply under test, a 1-megohm resistance will cause a current of
50 x 10' ampere to flow from the
battery.
ELECTRONICS
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FIG.

=

51,000

3-Circuit

of

heater power supply using saturable reactor as control element

For one 100 -volt battery the drop
in its terminal voltage will be Eb
= R4 x i,, = 1,000 x 50 x 10' =
50 microvolts. This change in battery voltage is 1,000 times smaller
than the initial change to be measured, and results in negligible
error when measuring the difference voltage.
For long -time -stability measurements, a continuous recording system is used. The difference voltage
is fed to a d -c converter that
changes the small d -c difference
voltage to a 60 -cycle sine wave.
The phase and amplitude of the
wave depend on the polarity and
magnitude of the d -c voltage. This
sine wave is applied to a phase detector that provides a balanced d -c
voltage of sufficient amplitude to
drive a zero -center recording milliammeter. By controlling the gain
of the d -c converter, full-scale
sensitivities of 0.25, 2.5, 25, 250
and 2,500 millivolts can be obtained
on the recorder unit.

Construction
To simplify wiring and maintenance, all of the d -c and a -c ampli-

fiers are constructed as plug-in
units. An attempt has been made
to standardize the amplifiers used
in the various regulated supplies
to permit interchangeability for
rapid location of circuit failures.
All chassis are U-shaped with components mounted in a vertical
plane. All circuits and output voltages are available at the rear of
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FIG. 4-Drift-measuring system uses a
null -balance arrangement to monitor

power supply voltage change

each rack. Tubes and plug-in units
are accessible through front -panel
doors.
The extreme stability and regulation obtainable from this power supply system can be seen from the
data in Table I. In most cases the

static stability figures indicated are
conservative. For instance, the
average drift after a one -hour
warmup for the general-purpose
supply is less than 1 millivolt per
hour over an 8 -hour period. Under
full -load conditions these power
supplies have the stability of a
battery under a microampere load.
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Salinity Meter for
Conductivity -measuring device uses r -f signal to determine salt content of ocean
water without immersion of electrodes. Problems of polarization and electrode fouling are eliminated. Precision is±0.04 over range of 5 to 35 parts per thousand

measurement of the salinity of ocean water is necessary for computations of refraction
gradients and sound velocities in
sonar operations, in determinations
of dynamic heights for ocean current predictions, and as an aid in

diameter and 120 mm long. A band
of metal about 20 mm long is fused
to the outside of the tube near each
end to form electrodes. A 14-mc
signal from a stabilized source is
passed across the electrodes through
the solution and then rectified with
biological, chemical and geological
a crystal rectifier. The resulting
studies.
d -c voltage provides an indication of
The term salinity, as generally
the salinity of the sample.
used, denotes the number of grams
The block diagram in Fig. 1
of dissolved solids per kilogram of
shows the units of the salinity insea water.' The average salinity of
strument. The circuit is given in
ocean water is approximately 35
Fig. 2.
parts per thousand, but may vary
The r -f generator consists of a
from 33.5 to 37 parts per thousand.'
modified Pierce oscillator operating
In lagoons and estuaries, value
at 7.0 mc, followed by an amplifier
ranging from 1 to 100 parts per
doubling to 14.0 mc. Stabilization
thousand can sometimes be found.
is obtained by rectifying a fraction'
Absorption cell has window on front of
Chemical analysis for halides' is
of the r -f output with a pair of
aluminum body for observing water the procedure commonly used for
1N34 germanium diodes. This contemperature thermometer in test chamber
making highly accurate salinity
trol voltage is added to the normal
determinations. This method, how- der of 100 mc are approached.' reference voltage from the OD3
ever, is slow, expensive and inThe use of r -f current for con- regulator tube in the power supply.
adequate for many purposes.
ductivity measurements provides The voltage is polarized so that a
At constant temperatures the the advantage that the electrodes decrease in r -f output voltage will
conductivity of ocean water varies need not be placed in direct contact cause an increase in plate -supply
rapidly with salinity and can be with the water,' thus eliminating voltage.
used to accurately indicate salinity. corrosion and polarization problems.
The reference voltage from the
Instruments'' for measuring conOD3 tube will undergo small
ductivity have been built, but since
changes with line voltage fluctuaGeneral Design
they operated at audio frequencies
tions, but these variations are parConductivity is measured in a tially compensated for since the
it was necessary to have the electrodes in direct contact with the glass tube of about 10 mm inside measuring potentiometer is supwater sample. Fouling and polarizaplied with current from this same
tube.
tion difficulties have prevented
REGULATED
-C
The d -c voltage resulting from
-F
these instruments from attaining
POWER
GENERATOR
rectification of the r -f current
widespread use.
SUPPLY
through the cell is measured with
a d -c chopper -type servo -amplifier
R -F Conductivity
-C
ABSORPTION
POTENTIOMETER
MEASURING
driving .a potentiometer through a
AND INDICATOR
CELL
The conductivity of ocean water
two-phase motor.
has been accurately determined at
A precision ten-turn helical poSERVO
1,000 cycles' and it is believed that
tentiometer
is used with a 1,000 AMPLIFIER
these values do not change with indivision dial. Since it is desired to
creasing frequency until frequenread salinity with a precision of one
FIG. 1-Block diagram of the r -f salinity
cies in the neighborhood on the ormeasuring instrument
part in 2,000 high and low potenRECISE

D

R

D

;
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tial ranges are provided, making
1,000 divisions available for each
range.
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The salinity -measuring cell is
shown in Fig. 3. Both active electrodes are operated above ground
potential, but the incoming and outgoing streams of water must be
grounded to prevent radiation and
body -capacitance effects. Isolating
sections were made of 5 -mm o -d
glass tubing about 420 mm long and
folded to conserve space. Additional
electrodes on the outer ends of the
isolating tubes bypass the small
amount of r -f current that comes
through the isolating sections.
A rigid case of A -inch aluminum
plate is used because even slight
changes in case dimensions will
alter electrode -to -ground capacitance and introduce relatively large
errors into the salinity readings.
The r-f current through the sample tube is measured by a 1N34
germanium diode in a peak -reading
circuit connected across a precision
50 -ohm r -f resistor. For calibration,
an impedance consisting of small
high -quality capacitors may be
switched into the measuring circuit.
High sensitivity requires a large
percentage change in d -c output
voltage for a given change of conductivity. If the total series impedance of the measuring circuit is
large compared to the resistance of
the sample tube, the change in
sample conductivity will be a small
percentage of the total impedance
and sensitivity will be low. All impedances in the measuring circuit
are made small compared to that
of the measuring tube in order
ELECTRON ICS
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2-Circuit of salinity meter has plate supply voltage controlled by output
oscillator section. Servo amplifier drives indicator potentiometer

FIG.
of

to obtain the maximum sensitivity.
A relation between the resistance
in the measuring tube and the d -c

output voltage was derived. The
relationship between the inter electrode capacitance and d -c output
was also derived by circuit analysis.
The analysis showed that the instrument is sensitive only to
changes in conductivity and that
the normal changes in dielectric

Table I-Accuracy of Salinity
Measurements
Salinity in
parts per thousand
35

15

Sensitivity in parts
per scale division

Precision

0.017

0.020

±0.02

±0.04

constant of ocean water produce
negligible changes in reading. Experimental data obtained thus far
has confirmed theoretical analysis
within the limits of experimental
error.
Temperature Effects
Conductivity of sea water changes
rapidly with temperature, approximately 2.1 per cent per degree centigrade, while salinity is practically
unaffected. Because of this large
coefficient it is necessary to measure
the temperature of the sample with
an accuracy comparable to that of
the conductivity measurements. A
change in temperature of 1.34 deg C
causes a change in conductivity
equivalent to a change of one part
per thousand in salinity in the
173
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well below maximum. The r -f output voltage, about 2 volts, is ob-
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Instrument Operation

large percentage of the salinity
measurements ordinarily made, alA sample of water having a salin- though its
precision of ± 0.04 mil is
ity near the maximum value to be somewhat less than that
obtainable
measured is placed in the measur- by chemical analysis.
ing tube and the potentiometer is
The accuracy of the instrument
adjusted to an arbitrary high scale seems to be limited by the
stability
reading by changing the potentiom- of the r-f output voltage, accuracy
eter d -c voltage or by readjusting of temperature measurements
and
the r -f coupling coil. The standard instability of the germanium diodes.
impedance is then switched into the Because of
these limitations it is
measuring circuit to replace the doubtful that the accuracy can
be
sample tube and this impedance is very greatly increased.
adjusted to give an arbitrary readAcknowledgement is due W. T.
ing near the high end of the scale. Matzen of the Electrical EngineerThe standard is not changed during ing Department
of Texas A and M
any given series of runs, but is fre- College for his work
on the circuit
quently switched into the circuit to analysis, and to the
U. S. Navy,
check scale reading for drift or Bureau
of Ships for sponsorship of
other errors. The potentiometer is this project under Contract NObsradjusted to give the same reading 57244.
each time the standard impedance
is in the circuit, establishing a fixed
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FIG. 3-Cross-section of absorption cell

shows folded isolation sections and
placement of electrodes

high salinity range. Since it is
often desired to measure salinity
with a precision of 0.01 to 0.05
parts per thousand, the temperature
must be measured to approximately
0.01 deg C.

The temperature of the sample
in the present instrument is measured with a mercury thermometer
inside the cell case, visible through
a narrow plastic window. To avoid
temperature changes caused by heat
absorption while the sample is in
the cell, the cell case is lined with
plastic foam insulation. A container
of silica gel mounted in the case
dehydrates the air to eliminate condensation on the glass tube between
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gen zur Aufstellung der hydrographischen
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Calibration
A series of solutions covering a
range of salinities were used to calibrate the instrument over the salinity range from 5 to 38 parts per
thousand and a temperature range
from 10 to 38 deg C.
These calibration data were used
to plot the curves shown in Fig. 4
and Fig. 5 and to obtain the data
given in Table I.
Neither family of curves fit any

the electrodes.
The oscillator and r-f amplifier
are tuned to optimum output and
plate voltage is adjusted to a value

G

simple equation very closely, thus a
temperature compensator or other
type of simple electrical calculator
will not be useful where precision
measurements are required.
This instrument is adequate for a

,
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System Measures
Microwave Attenuation
A -M

Inherently simple audio -modulation substitution system measures up to 40 -db attenuation
from 200 to 40,000 mc. Output indicator detects 0.01 -db changes. Electrical and
mechanical design features minimize noise and instability

By JOHN KOREWICK
Sperry Gyroscope Company
Great Neck, New York

change indicated by the calibrated
audio attenuator.
The basic principles involved in
this method are relatively simple.
However, a careful analysis has disclosed many possible sources of error. This article summarizes the
improvements that have been made
in the measurement system in use
at the present time.

AUDIO -MODULATION SUBSTITUTION

Ordinarily a barretter is used in
conjunction with a bridge circuit
to measure microwave power. In
this system, however, it is used as
a detector to recover modulation
from a carrier.
The detecting ability of a barretter is based on the physical property that its resistance is a function of temperature. The static
characteristics of a typical barretter
are such that the rate of change of
resistance with applied power is
linear over a major portion of the
operating range.
Generally, a quiescent operating

measurement of microwave attenuation is useful over the frequency range from 200 to 40,000
me and can measure up to 40 db.
In the system to be described,
several novel electrical and mechanical design features are incorporated to reduce the detrimental
effects of noise and instability.
A simplified block diagram of the
Barretter
system is shown in Fig. 1. The
The particular use of the barretaudio -modulated klystron oscillator
provides a stable source of r -f ter in this system should not be
power and the barretter is a square- confused with its use in the measlaw detector. Any attenuation of urement of microwave power.
the microwave carrier results in a
linearly proportional change of the
superimposed modulation.
MICROWAVE
The modulated r-f power develops
PLUMBING
an a -f voltage across the barretter.
OUTPUT -LEVEL
This voltage passes through the
MONITOR
INDICATOR
KLYSTRON
OSCILLOSCOPE
DVTVM
audio attenuator, is amplified and
OSCILLATOR
then measured by the output -level
indicator. This level, once selected,
AUDIO
UNKNOWN
KLYSTRON
AMPLIFIER
ATTEN UATOR
POWER SUPPLY
is hehl constant by matching any
change produced by the unknown
BARRETTER
AUDIO
BARRETTER
SOUARE-WAVE
BIAS AND
microwave attenuator being tested
ATTENUATOR
MOUNT
-{I
GENERATOR
COUPLING
with an equal and opposite change
L
produced by the standard audioA -F SECTION
R -F SECTION
substitution attenuator. The change
FIG. 1--Audio-modulation substitution system for microwave attenuation
in the microwave power level at
measurements. Barretter is used as a -m detector
the barretter is then equal to the
-
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point is chosen by biasing the barretter with d -c power. The sensitivity of the barretter, expressed in
ohms per watt, is primarily a function of the slope of the resis tance power characteristic at this quiescent point modified by the type of
biasing circuit used.
Application of modulated r -f
power to the barretter causes temperature changes and corresponding resistance changes in accordance with the modulation. When
this variable resistance is fed from
a constant-current source, the voltage developed across it is directly
proportional to the change in resistance AR. Since AR is directly
proportional to the applied r-f
power, the output voltage is directly
proportional to the applied r -f
power. Complications arising from
the physical and electrical characteristics of the barretter cause
negligible error when the applied
r-f power is much less than the d -c
bias power.
The circuit in use for barretter
bias and coupling is the result of
a number of compromises in attempting to obtain a voltage -transfer device that is linear and relatively noise -free for the maximum
possible signal-to-noise ratio.
D -C Bias

Figure 2A is a diagram showing
the bias and coupling arrangement.
The a -c coupling circuit consisting
of a 2,000-µf capacitor blocks d -c
from the audio attenuator and provides a low impedance to the barretter output signal.
Constant bias current is obtained
from three parallel 45-v B -batteries
in series with a high -resistance
potentiometer. This constant-current source has a maximum current
change of less than 0.1 percent over
the resistance range of the bar-

tenuator coupled to the circuit, and
only low microwave power is being
detected, the voltage across the attenuator input e,, is almost half the
value of the voltage developed across
the barretter en.
liowever, when the microwave
attenuation of the measured component is removed from the r -f portion of the system during a measurement, the power level at the
barretter increases from some
fraction of a microwatt to possibly
a milliwatt. Such a change in r -f
power results in an increase of
about séven ohms in the internal
impedance of the barretter which
changes the voltage -transfer ratio.
This change represents a maximum
since the maximum power is always limited to less than 1 mw to
avoid nonlinearity effects in the
barretter. Curves showing the
magnitude of this effect on the
measurements are shown in Fig. 3.
The actual measurement error A
db as a function of range and
maximum power level is about 0.02
to 0.03 db.

sign accuracy.
In a measurement the actual
microwave attenuation is half the
calibrated increment of the audio
attenuator. This factor is required
because the r -f power ratio at the
barretter is measured as a ratio of
output voltages that are directly
proportional to the applied power
rather than to the square root of
the applied power as in a linear
circuit.
The attenuator is designed for
operation with a 200 -ohm resistive
termination at both input and output terminals. Although the amplifier input impedance is not exactly
a 200-ohm resistive load, it has been
shown that adjustment of the attenuator will change the actual
transmission loss of the attenuator
by increments equal to the calibration steps of the attenuator regardless of the load impedance as long
as a 10 -db loss is maintained in ttie

attenuator.

Attenuator

The use of small signal voltages
implies the use of a high -gain ampThe drum -type audio-attenuator lifier. However, gain is limited by
is electrostatically shielded and has the input noise level of the amplifour dials calibrated in decibels. It fier. This includes noise developed
has a characteristic impedance of in connecting the barretter to the
200 ohms and a range of 0 to 110 db amplifier, extraneous audio pickup
with incréments of 10, 1.0, 0.1 and and thermal noise.
0.01 db. The insertion loss at the
By using the present barretter
zero setting is less than 0.01 db. bias and coupling circuit, noise
from this source is reduced considerably. Since the audio attenuator
is a passive network and well
shielded, it contributes no extraneCD
5,000
45V
ous noise.
a

2,000
ATTENUATOR

IBARRETTER

INPUT

p

N

(A)

retter.

A Thevenin's equivalent a -c circuit (Fig. 2B) shows that the
effective lossless-generator voltage
is the voltage developed across the
barretter and the effective series generator impedance is the internal
resistance of the barretter.
When the barretter is properly
biased with the 200 -ohm audio at-

The design accuracy in db is ±0.1
percent from d -c to 10 kc. Laboratory calibration showed the accuracy at d -c to be better than de-

EQUIV GENERATOR
RB=

IMPEDANCE
RA

N

-L-

.ATTENUATOR

INPUT IMPEDANCE
eB.VOLTAGE DEVELOPED

_L

ACROSS BARRETTER
e°

RA

e9

R°+ RB

(B)

2-Bias and coupling circuit (A)
and Thevenin's equivalent circuit (B)
FIG.
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Amplifier
Direct control of input noise level
is possible by use of narrow -band
téchniques. An amplifier tuned to
a low audio frequency was selected
so that a bandwidth of 10 cps could
be utilized. This necessitated á low
a -f modulation voltage, which in
turn satisfied the required relationship for the barretter, namely,
that the pulse length be much
greater than the thermal time constant of the barretter.
The thermal time constant of the
January, 7954
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barretter is approximately 320 p.sec.
The modulation frequency is 100
cps giving a pulse length of 5,000

a 0.08

p.sec.

Z

0.06

óce

0.04

The amplifier has four resistance -coupled stages but the input to
the first stage is coupled through a
specially shielded, high -gain input
transformer. A 60 -cps parallel-T
rejection filter is inserted between
the second and third stages to discriminate against hum pickup.
Another parallel-T filter provides
degenerative feedback in the third
stage at all frequencies except the
tuned frequency. The amplifier is
and
electrostatically
shielded
mounted on springs to avoid micro phonic disturbances. Its power supply is mounted on a separate
chassis.
The electrical specifications of
the amplifier are : gain 3,000,000,
noise input 1.2 x 10'8 volt, peak
frequency 100 cps, bandwidth 10
cps, input impedance 200 ohms.
With an amplifier input noise
level of 1.2 x 10-8 volt, an r -f power
level at the barretter of about 0.1
This power
p.w can be detected.
level compensates for the 6 -db voltage loss in the barretter coupling
circuit and the 10 -db padding in the
attenuator and will still provide an
input signal voltage almost 100
times the input noise level. Hence,
up to 40 db can be measured and
the power level at the barretter can
still be kept below 1 mw.

Output -Level Indicator
The output-level indicator used
in the system is a differential vacuum -tube voltmeter similar to a
unit in use at the National Bureau
of Standards. It has a maximum
differential sensitivity of 0.2 db for
full-scale deflection and it is possible to detect changes in output of
less than 0.01 db. Such an indicator permits the evaluation of any
noise, jitter or instability in the
system and improves the readability for small changes in level.
The heart of the indicator is the
differential tube, a dual triode having a common cathode resistance
and equal plate load resistances.
Connected between the plates of the
two triodes is a microammeter re ELECTRON ICS

-
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3-Voltage transfer error in bar
retter coupling unit as a function of
range and power level

FIG.

p.a for f ullscale deflection. A difference in
conduction in the two triodes as
controlled by the grid potentials
results in a difference in voltage
level at the plates.
The meter is balanced initially
at the center of the dial with the
level of one grid fixed by a d -c battery. The other grid is biased by
the signal input after amplification
and rectification.

quiring a current of 100

Square -Wave Modulator

The 100 -cps modulation frequency
meets the barretter's thermal -time constant requirements and also permits use of a narrow-bandwidth
amplifier. However, in using such
a highly selective amplifier, it was
found that the frequency stability
of a free -running multivibrator was
inadequate.
This problem was overcome by
using an overdriven amplifier excited from the 100 -cps multivibrator of a primary frequency standard whose frequency stability is
better than one part in ten million.
The amplifier itself has a regulated
power supply and a low -impedance
cathode -follower output. The output is a square wave of 50 -percent
duty cycle with a rise time of less
than 3 p.sec. This rise time is desirable in modulating the klystron
to avoid any frequency modulation
of the signal source. The output
amplitude is variable from 0 to 100
volts, which is sufficient to provide
100 -percent amplitude modulation.

Minimizing Noise
To maintain a low noise level at
the input of the amplifier, it has
been necessary to operate the system in a shielded room. In those
circuits where one side is intended

to operate at ground potential, it is
necessary that only one point in that
side of the circuit is connected to
an external or earth ground. In
the case of coaxial cables where the
outer sheath has the dual function
of being an r-f shield and also part
of the active circuit, the entire system interconnected by the cable is
connected to external ground at
only one point. Other pieces of
equipment connected by the cable
must be isolated from ground to
avoid noise and hum pickup caused
by ground loops.
The hum pickup from the stray
magnetic fields of the various power
supplies, oscilloscopes and amplifiers used in the system are eliminated by a trial and error procedure.
Another source of noise and
jitter is the effect of waveguide
slots in tuners and open secondary
arms of directional couplers. Such
openings in the waveguide plumbing are subject to erratic changes
of air pressure due to klystron
blowers or air conditioning ducts
in the proximity of the system.
When the air in the waveguide at
these openings is subjected to such
conditions, this turbulence is transmitted through the air inside the
line to disturb the air surrounding
the barretter cartridge. This upsets the rate of heat dissipation of
the barretter at an audio rate, and
an a -c noise voltage can be developed across the barretter.
If such waveguide components
must be used in a system, wave guide openings should be sealed
with tape to prevent any noise pickup from this source.
Crosschecks on this system have
been checked to better than 0.1 db.
These crosschecks were made with
reference standards calibrated at
the National Bureau of Standards
and also by the 30 -mc sweep -frequency heterodyne substitution
measurement system.
BIBLIOGRAPHY
A. Melloh, Errors in the Calibrated
Losses of Symmetrical Resistance Networks, Proc IRE, 29, p 387, Jul. 1941.
C. G. Montgomery, "Techniques of Microwave Measurements," Vol. II, MIT
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Detail of resistance -controlled oscillator
assembly using a junction transistor

Comparison of tube (left) and transistor (right) telemetering systems having comparable capacity illustrates space saved by new design

Inductance -controlled transistor oscillator shown mounted on gage

Transistors in Telemetry
Transistorized oscillator circuits for f -m/f-m telemetering are mounted in same can with
electromechanical transducer. Equipment is light, compact and efficient in operation. Telemeter equipment is shortlived hence long-term transistor instability presents no problem

of an f -m/f-m
telemetering system shows
that transistors can be used as information oscillators. It is possible
to make the transducer and electronic circuit a unit complete in
itself. The f-m/f-m telemetering
system carries information by frequency modulation of a sine-wave
oscillator. Full bandwidth for a
particular channel is 15 percent of
the frequency of oscillation. The
transmitting end of the system consists of an audio oscillator for each
EXAMINATION

By FRED M. RIDDLE
Research Engineer
Jet Propulsion Laboratory
California Institute of Technology
Pasadena, California

information channel and an r -f
transmitter which is modulated by
the mixed audio frequencies.
Information of interest modulates the oscillator frequency of operation. Transducers commercially
available provide a change of resistance, inductance, or capacitance

178

with variation of the parameter to
be measured.
In general, then, all of the advantages of transistors can be utilized
in making oscillators for the f -m/
f -m telemetering system. The variation of transistor parameters with
temperature is the only disadvantage that affects the use of transistors in this application. Such variation produces a change in
frequency with change of transistor
temperature. This has been the
primary problem in developing sat January,

www.americanradiohistory.com

1954-

ELECTRON ICS

developed was an oscillator that
changes frequency with a chang-
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FIG. 1-Inductance-controlled transistor
oscillator for use in telemetry
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CIRCUIT IMPEDANCE 31,000 OHMS,
- 2,300 OHMS
RESISTOR
DECOUPLING
160
120
140
100
80
40
60
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ing reactance. The variable -inductance gage is made part of the
tuned circuit. A number of different circuits work satisfactorily;
however, the one having the most
advantages is shown in Fig. 1.
This is essentially a Hartley oscillator with the tuned circuit between collector and base and with
transistor driving power applied between base and emitter. Variable inductance L, is a commercially
available gage that responds to
changes in pressure, mechanical motion or acceleration. The inductance
change is large enough to provide a
tuned -circuit resonant frequency
change of 15 percent.
Frequency of operation is set by
selecting the propel value of C,. Resistor R, serves two purposes: (1)
it decouples the low emitter -to-base
impedance of the transistor so that
it does not load the tuned circuit
and (2) it regulates the feedback
from the tuned circuit to the transistor. Capacitor C2 blocks direct
current from the base. The resistor
R. is used in conjunction with the
15 -volt battery as a constant -current supply to adjust the transistor
operating point. The output is taken
through decoupling resistor R8,
which is large enough in magnitude
to permit use of resistance mixing
with other channels. In this case the
output leads of all the oscillators
may tie directly to the grid resistor
of the modulator tube in the trans-

tion to be telemetered causes a
frequency shift in the oscillator;
thus any random change due to temperature variation is false information. The object in development of
transistor circuits has been to obtain less than -A-percent-frequency
drift over a temperature range of
60 to 140 F. In terms of the channel
bandwidth -A.-percent drift corresponds to 3 -percent error introduced
into the data. If 3 to 5 -percent accuracy of the telemetered information can be tolerated, oscillator drift
of 3 percent is acceptable.
Actually the situation is not as
bad as just indicated. The useful
life of the telemeter is generally so
short that very little temperature
change occurs while information is
being sent. The frequency of the
operation is known at the start of
the data recording. Usually the initial conditions are also known so
that a zero can be established. Data
are accurate if these conditions are
met because there is little time during the use of the telemeter for the
transistor to heat up and cause a
frequency drift.
In spite of the accuracy just described, frequency drift is of major
concern. An indication of the stability is shown in Fig. 2. These data
are taken using the inductance controlled oscillator circuit of Fig.
1. The three sets of curves correspond to three different tuned -circuit impedances. Five transistors
were checked in each of the circuits.
The curves indicate that the high impedance tuned circuit has the
greatest stability. The condition of
greater stability is due to the fact
that, with the higher -impedance
tuned circuit, greater decoupling
between the tuned circuit and transistor is possible. As these curves
show, oscillation ceases at fairly low
transistor temperatures, and it is
necessary to compromise between
oscillator stability and reliable transistor operation by increasing the
coupling between tuned circuit and

mitter.
Performance of these units is
uniform so that they may be made
and used without individual adjustFIG. 2-Curves illustrate performance
ment. Selection of transistors is
of inductance -controlled oscillator
necessary, however. The transistors
are selected on a breadboard circuit
using the amplitude of output as a
isfactory transistor telemetering quality indicator. No units were
found which would give more than
circuits.
10 volts across the tuned circuit. Of
units tested, none failed to
twenty
Developed
Circuits
but five gave low output
oscillate
Some of the more successful cir- voltages. Collector current drawn
cuits using transistors with com- by the transistors averages 1 milli- transistor.
mercially available gages are now ampere. Total power required by
described in detail. Oscillators must the circuit is 15 milliwatts.
Resistance Circuits
be sensitive to variation in either
A variable resistance can be used
resistance, reactance or voltage. DeTemperature Effects
to
control frequency in several
velopment of circuits to respond to
Two methods which look
ways.
freoscillator
of
variation
The
approached
was
these parameters
in the order of minimum expected quency with transistor tempera- promising for use with transistors
difficulty. The first circuit to be ture is a major problem. Informa- are: (1) controlling reactance
=
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across an L -C tuned circuit by a
series or shunt resistance associated
with a small percentage of the reactance or (2) using resistance directly in a resistance -capacitance or
phase -shift oscillator.
The first method is successful
and works according to theoretical
calculations. A resistance -capacitance transistor oscillator has not
been tested at the time of this writing.
Experimental work has been done
with the resistance associated with
the capacitor in Figs. 3A and 3B.
For a controlling variable resistance of 5,000 ohms, which is a reasonable value for gages of this type,
Fig. 3B gives the highest Q and the
best waveform. A high L/C ratio
is used so that the circuit reactance
is high and the effect of the resistance on the circuit Q is a minimum. In Fig. 3B the tuned-circuit
Q varies from approximately 5 to
5.5 as the resistance gage varies
from 0 to 5,000 ohms.
In order that the circuit in Fig.
3A work with equal success, the
gage resistance would have to be
about 20,000 ohms. The high resistance is necessary, in order to
raise the circuit Q high enough to
maintain oscillations with a majority of the transistors. A further
disadvantage is poor wave shape,
which is due to the low Q of the first
circuit. Figure 3B gives a very
good wave shape throughout the
range of the controlling resistor.
Maximum harmonic distortion is
5 percent second and 2 percent
third. Temperature stability should
be the same order of magnitude as
that of the variable-inductance
oscillator already described.
.

Voltage Circuit
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3 --Two
typical resistance -controlled junction-transistor oscillators for
telemetering service

FIG.

FIG. 4-Voltage-controlled oscillator operates on multivibrator principle
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FIG. 5-Measurement of instantaneous
voltage change is readily achieved
using a point-contact transistor negative -

resistance oscillator

point, the system flips to the opposite state. The output voltage is a
square wave and requires filtering
before mixing with other. signals.
The voltage sensitivity of this
circuit is high, and the input impedance is low. Full bandwidth
(df/f = 15 percent) is obtained
with 0.1 -volt input. An ideal device
for use with this circuit is a ther-

Developing a stable voltage-sensitive transistor oscillator is more involved than in the case of the previous oscillator types. The stability
required can be approached only by
holding the transistors at a fixed
temperature. The circuit (Fig. 4)
used is similar in appearance to a mocouple.
vacuum -tube multivibrator. This is
At the present state of developa bistable circuit that is highly ment this circuit is impractical
regenerative. Triggering is accom- where good accuracy is required. By
plished by decay of base -to -emitter using temperature control of the
current through inductance-resist- transistors, stability of 5 percent of
ance circuits. When this current bandwidth could be obtained. One
drops to the collector voltage -cutoff advantage of transistor multivibra180

tors over vacuum -tube multivibrators is their frequency insensitivity
to shock and vibration.
Successful voltage oscillators for
measuring instantaneous changes
in voltage where the measurement
of interest is the magnitude of the
change have been built, using point contact transistors. These circuits
give an indication of a switch closure, commutated voltages, or some
sort of yes or no information. In
the proper circuit the point-contact
transistor has a negative-resistance
effect in the base lead. When a
parallel L -C tuned circuit is placed
in the base lead, the circuit oscillates. The resistance in the emitter to -base loop adjusts the transistor
operating point on the negative resistance curve. This type of circuit is shown in Fig. 5. The frequency of this oscillator changes
with a change in operating point.
The change is 'due to the variation
in loading on the L-C circuit. Frequency of operation goes down as
the resistance across the tuned circuit decreases.
The circuit is necessarily a low -Q
circuit, and hence drift with temperature is quite large. Such drift
does not cause difficulty, however,
in the measurement of instantaneous voltage changes.
The big advantage of the transistor circuits is the compactness of
packaging obtainable. Since transducers are fairly large and solid,
they can be used as a mechanical
support for the circuit -component
package. In a typical case the transistor and associated circuit are
wired without using terminals or
mechanical support of the componets. This assembly is then potted
against a circular disk having two
feed -through terminals. These terminals are used for mounting the
tuning capacitor which adjusts the
operating frequency. The completely assembled unit is fastened
directly to the gage. The unit is
complete in itself. The cable takes
power to the ,unit and brings the
signal out.
This paper presents the results
of one phase of research carried out
at the Jet Propulsion Laboratory,
California Institute of Technology,
under Contract No. DA-04 -495 -Ord
18, sponsored by the Department of
. the Army, Ordnance Corps.
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Magnetic Amplifier Uses
Conventional Inductors
Reasonably high power gain, speed of response and power -handling ability are obtained
with magnetic amplifiers made from readily available components. Power -supply, photoflash and television high -voltage transformers are used as saturable reactors

By A. I. BENNETT, JR.
Westinghouse Research Laboratories
East Pittsburgh, Pa.

MAGNETIC

AMPLIFIERS

having

reasonable gain, speed of
response and power -handling ability can be constructed from standard power transformers.
Power or photoflash transformers used as reactors in a parallel connected self-saturating circuit
have given power gains exceeding
2,000 per stage, outputs of over 50
watts and response times of 4 to 5
cycles. ln addition to a pair of
transformers, the complete magnetic -amplifier circuit requires only
a pair of diodes, preferably of the
semiconductor type, and possibly
a pair of capacitors. Such a
circuit offers an inexpensive and
satisfactory method for controlling
moderate powers-50 to 100 watts

-with

windings, the latter being connected series aiding to form a
single filament winding.
Considering first the circuit with
the rectifiers replaced by short circuits, the primaries are connected
in parallel. A lead of one of the
high-voltage windings is connected
to a lead of the other and a highimpedance a -c voltmeter connected
across the remaining high-voltage
terminals. A low voltage is then applied to the power -source terminals
and the voltage read at the high-voltage terminals. This voltage should
be the difference rather than the
sum of the secondary voltages. If it
is not, the leads on either a primary
or a secondary must be inter-

small control powers. The

circuit can easily be driven by receiving -type tubes.
The self -saturating parallel -connected magnetic -amplifier circuit is
shown in Fig. 1. The transformer
T is chosen to match the output to
the load. The other two transformers, shown as R, are the saturable
reactors; they may be standard
power-supply transformers having
a 110 -volt primary, high -voltage
secondary and one or more filament
ELECTRONICS
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FIG.

1-Sell-saturating

parallel-con-

nected magnetic amplifier

changed. The' voltage across the
control terminals CC with full input voltage applied should then be
small, no more than ten volts with
1,800 -volt secondaries. The filament
loop is then closed, connection being
made such that no current flows in
the closed loop. Finally the rectifiers are added.

Circuit Operation
When there is no control current
flowing in the control windings, the
cores are saturated by the direct
current in the primary loop. As a
result of this saturation, there is
effectively a low impedance between terminals ZZ and the voltage
at the primary of T is high-typically about 70 percent of the voltage at the power source.
If direct current is now made to
flow in the control loop in a direction such as to oppose the saturating effect of the direct current in
the primary loop, the cores will
become less highly saturated and
the effective impedance ZZ will increase, reducing the voltage at T.
The power gain may be over 2,000
with typical components. The control -loop current can be increased
until it exactly cancels the effect of
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the primary -loop d -c, at which time
the impedance ZZ becomes the
parallel combination of the primary inductances and the voltage at
T is a minimum. Further increases
in control current tend to saturate
the cores in the opposite direction,
increasing the output voltage again.
Such a minimum in the output
voltage versus control current is
illustrated in Fig. 2A.
If the control current is applied
in a direction to aid the primary
direct current in further saturating the cores, relatively little increase in output voltage occurs.
This indicates that with no control
current the cores are already near
full saturation. This effect may,
however, be modified.
Operating Paint
A minimum of output power
typically occurs at some control cur-

Manufacturer

Model

Freed
Thordarson
Stancor
Stancor
Freed
Thordarson
Thordarson

A
B
C

D

E

F

G

rent and the circuit can be operated with power gain on the sloping
portions of the curve on either side
of the minimum. Usually the operating region giving highest gain is
to the left of the minimum. Cases
may occur in which the other side
of the valley is useful or use may
be made of the fact that some of
these curves exhibit several maxima
and minima, such as the curve in
Fig. 2C, for 4µf across each of the
primaries of R (Fig. 1).
If the rectifiers were not in the
primary circuit, the primary voltages and hence the h -v secondary
voltages would be equal on both
transformers and there would be
no a -c voltage at control terminals
CC. When the rectifiers are inserted, the primaries are no longer
in parallel and the h-v secondary
voltages do not quite cancel. In a
typical case of a transformer hav-

Load
Impedance
(Ohms)

Control
Resistance
(Ohms)

Driver
Impedance
(Ohms)

1-88

6,000
9,600
8,000
8,000
6,000
3,200
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10,000
10,000

F14142
T22R42
P8151
P8151
F14142
T15R04
TV24R91

2
2
2
2
2

2

12

Primary
Capacitance
(µF)

5pf

When the filament loop is closed
the voltages across both filament
secondaries must be equal and the
h-v secondary voltages are equalized as well as the primary voltages.
The first of these effects reduces
the a -c voltage at CC. The sixtyvolt figure mentioned above may
thus be reduced to twenty or thirty
volts. The second effect equalizes
the primary voltages, and hence reduces the inverse voltage applied to
the rectifiers. Both these benefits
could also have been obtained by
placing a sufficiently large capacitor across CC but only at the expense of an increase in response
time of the amplifier as well as the
cost of an extra component. The
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ing 600 -volt secondaries, the a -e
voltage across terminals CC may be
sixty volts or more.
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magnetic -amplifier circuits constructed using common transformer types
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filament connection appears to have
little effect on response time, which
has been observed to be 4 or 5
cycles.

Primary Resonance
With the circuit in Fig. 1, the
output voltage at T can not be
reduced below a certain minimum.

forward -current and inverse -voltage characteristics will give comparable performance.
Photoflash transformers such as
the Thordarson T22R42 or high voltage television power transformers such as the Stancor P8151 will
yield power gains above 2,000.
A circuit using the Thordarson
T15R04, a power transformer with

This minimum can be further reduced by placing across each pri- a 510 -volt 25 -ma secondary, gave a
mary sufficient capacitance to reso- power gain of about 700 and a
nate the primary inductances at ratio of maximum to minimum
the supply frequency thus raising output power smaller by a factor
the impedance ZZ and consequently of two than that of the higher voltage transformers. This ratio is
lowering the output voltage.
The capacitors have also the ef- about ten for h -v transformers.
fect of shifting the output voltage
Transformer Types
versus control -current curves along
characteristic
control
Some
the control -current axis by an
amount depending on the capaci- curves are given for a number of
tance used and in a direction such transformers, Fig. 2. Transformer
as to move the operating region T in Fig. 1 was a Thordarsonthrough the origin and past it. This T21F18 10 -volt filament transbehavior is shown in the accom- former, whose secondary is the load
panying curves. With a proper winding; the transformers used as
choice of capacitors, the operating R were the Freed -14142, Thordarrange may be placed on either side son-T22R42, Stancor-P8151, Thorof the origin or partially on each. darson-T15R04 and ThordarsonThe capacitors do not seem to TV24R91 types. The resistance of
have much effect on the response the driving source for most of
time. Placing a single capacitor the curves was about 10,000 ohms.
across ZZ does not have an equiva- The curve for a constant -current
lent effect. Apparently such a ca- driving source shows considerable
pacitor cannot circulate the re- difference from the curves with
quired magnetizing current through finite source impedance. Effect of
the rectifiers in the back direction. varying load impedance can be seen
It is, however, possible to obtain in Fig. 2A. The capacitances specinearly identical results if all the fied in Fig. 2 are in parallel with
capacitance is placed across either the primaries of R (Fig. 1).
one of the primaries. Magnetizing
Other Transformers
current for the other core is then
supplied by the filament -winding
For many applications photoflash
cross -connection.
transformers will be satisfactory
although for powers of one hundred
Rectifier Types
watts or so it may be necessary to
Semiconductor area -contact recti- use television power transformers.
fiers are most suitable for use in Transformers for this purpose
the primary circuit. The back - should have a secondary of as high
voltage applied to them is small of a voltage as possible and a core of
the order of one or two volts. The small cross-section as long as this
back resistance at this point should does not limit the output power too
be large enough to make the reverse
severely. This insures that the
current very small compared to the cores will saturate on a small conforward' current on the next half trol current. An examination of
cycle. This forward current will the B -H curves of a half -dozen difdepend on the load and its peak ferent types and sizes of power
value is the peak primary current transformers showed almost no
through T. It is believed that significant differences.
Audio most dry -disk rectifiers of suitable transformer cores appeared very
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difficult to saturate and thus not
suitable for magnetic-amplifier
work.

If the transformers have more
than one filament winding, it is
possible to modify the circuit by
using one set of filament windings
as described above and a second
set, connected in the same manner
as the high -voltage windings, as
a second input, to which either
feedback or a separate signal may
be applied. Feedback if positive
increases the gain, nonlinearity
and response time of the circuit,
and behaves conversely if negative.
To apply feedback of this type it
is necessary to rectify the output.
Such a connection can be used to
produce a bistable circuit or flipflop or can be used as an oscillator.
If the transformers have two high voltage secondaries, these can be
used in the same manner.
Since the input impedance is the
control -loop resistance and inductance in series. it is best to drive
the amplifier with a high -impedance
source such as a pentode if most
rapid response is desired. However,
the shape of the control characteristics is dependent upon the internal impedance of the control circuit,
as is evident by comparison of
Fig. 2C and 2D. In some applications it may be desirable to drive
from a low or medium -impedance
source.

Applications
One application for this amplifier
as a source of controlled filament heating power for an ionization
gage, with the control signal derived from the electron emission
from the filament and so applied
as to keep the emission constant.
The circuit has also been used as a
controlled power source for a small
oven, deriving the control signal
from a resistance thermometer in
the oven and thus controlling oven
temperature. The circuits also offer
a means of introducing students to
magnetic amplifiers at reasonable
cost.
The author is indebted to many
of his co-workers for numerous invaluable discussions during the
preparation of this material.
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Broadband Rotary
ROTATABLE SECTION

/,.aos _yeser>er

RESISTIVE FILN-1

,

,-CHOKE JOINT
-RECTANGULAR TO
ROUND TRANSITION
X

-BAND

RECTANGULAR GUIDE

Commercial prototype (left) and cross-section (right) of the rotating waveguide resistive-film attenuator that fits

HE

ROTARY

ATTENUATOR,

de-

scribed by Southworth', offers
substantial advantages for use at
X -band frequencies and above. Although using resistive films, it has
a law readily calculable and independent of frequency. Phase shift
through the unit is independent of
setting. Furthermore, it should be
easy to construct for use up to perhaps 50 kmc.
The principle of operation is
shown in Fig. 1. The attenuator
consists of three sections of round
waveguide with a resistive film
stretched across a diameter of each.
The films at each end are in line
with each other and fixed at right
angles to the E -field of an incoming
wave. The center section is free
to rotate axially. When all three
films are in line, there is no current flow in the films and no attenuation.
When the center section is rotated through an angle 8, voltage E
may be regarded as made up of two
components, E sin O in the plane of
the film, E cos O at right angles
to it. The function of the center
film is to attenuate the sine component as completely as possible,
leaving at its output only E cos 0,
oriented at an angle O with respect
to the input. The purpose of the
output -end film is to restore the
original polarization. The component E cos O is again split into

By B. P. HAND
Development Engineer
Hewlett-Packard Co.
Palo Alto, Calif.

two components, with E cos O sin O
being absorbed and E cos' O emerging. Hence the law of attenuation
is db = 40 log cos O. The input -end
film is included to make the unit

bilateral.

Signal Leakage
This ideal behavior is modified by
inevitable imperfections. The center film cannot be made to have
infinite attenuation. Figure 2 shows
the effect of a small signal leaking
through in the plane of the film.
The straight line shows the ideal
characteristic, while the curves are
typical of what actually happens at
different frequencies. Depending
upon relative phases and magnitudes, cancellation or addition takes
place at high values of attenuation
and the curves depart from the
ideal. At 90 -deg rotation each
curve ends up at the value of attenuation the center film has at that
frequency. It can be seen that if
a sufficiently large margin is left
between the maximum attenuation
possible and the maximum calibration point, leakage through the center film has negligible effect on the
-alibration. Furthermore, the re-

184
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sistivity of the film is not required
to be extremely stable as in ordinary resistive-film attenuators.
A second imperfection is the effect of reflections from the film
ends. Any component in the output
due to this cause must be the result
of at least two reflections. An
analysis of the output signal resulting from multiple reflections within
the unit plus some small transmission through the center film yields
a series of terms of which only the
first few are significant. With typical values for these quantities, the
output signal may be expressed
very closely by
E,,,,

E cost O (l ±

2 B2 sine B)

EA sin$ B

±
(1)

where A is the transmission coefficient through the center film, B
the reflection coefficient (assumed
the same for all points of reflection). The relative phases of these
quantities are quite impossible to
predict, so only the worst cases are
considered, where the spurious signals both add to or substract from
the desired signal. The ratio of
actual output to ideal output then is
E,

E cost

8

I

±

(2B2 sin2.

A tan= 8)

8

+
(2)

From this it is seen that the requirements on reflections are not
stringent, as this term can attain
a maximum value of only 2B'. The
effect of finite attenuation is much
January,
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Waveguide Attenuator
Suitable for secondary standard of attenuation at frequencies up to 50 kilomegacycles,
new device employs resistive films. Characteristics are independent of frequency, and
phase shift is independent of setting. Error is less than 1 percent up to 50 db
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FIG. 1-Principle of operation depends upon three sections of
round waveguide with resistive films. Center section rotates to
increase attenuation through the system

more serious, as shown by the tan-

gent factor. It turns out that for
reasonable accuracy A must be
small enough to give about a 20 -db
margin over the maximum calibration point, as is illustrated in Fig.
An experimental rotary attenua tor for X -band embodying these
principles is illustrated. The resistive films are evaporated on 2 -mil
mica, which is clamped between
waveguide halves to insure centering. The end sections consist of
rectangular -to -round
waveguide
transitions. Choke joints allow the
center section to be rotated. The
center -film attenuation is 70 db or
more over the entire band from
8.2 to 12.4 kilomegacycles. Reflections are all 5 percent or less.
Performance of this unit is illustrated in Fig. 3A, where the upper
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2-Attenuation vs center -section rotation (left). Effects of
small -signal leakage cause departure from ideal straight-line
attenuation (right). Dashed -line humps show possible departures
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indicate the maximum positive and
negative errors encountered anywhere in the band at each setting.
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In terms of db, the error is no
greater than 1 percent up to the
value of 50 db. It seems likely that
calibration can be carried somewhat farther, but eventually accuracy is inherently limited by the
fact that successive small increments of angle cause larger and
larger increments of attenuation.
Figure 3B shows the fixed loss
(loss at zero setting), and Fig. 3C
the maximum vswr at any setting.
Variation in phase shift is less than
one-half degree from zero to 40 db.
Undoubtedly it is worse at 50 db,
but could not be checked accurately
at such a low level.

_I
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II

0
FREQUENCY

IN

NNC

FIG. 3-Maximum errors (A), fixed loss
(B) and maximum vswr (C) for rotary

attenuator
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REFERENCE

(1) G. C. Southworth, "Principles and
Applications of Waveguide Transmissions," p 374, D. Van Nostrand, New York.
Inventor of this type of attenuator was
the late A. E. Bowen, of Bell Telephone
Laboratories.
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Submerged Repeaters
CONTROL CIRCUIT
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CONTROL
AMPLIFIER
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REGULATOR
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By A. ATHERTON
The Western Union Telegraph Co.
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1
FIG. 1-Block layout of cableterminating units for submerged repeaters

VACUUM -TUBE

TELEGRAPH

RE-

have recently been
connected into each of a number of
transatlantic submarine cables at
points on the edge of the continental shelves and are submerged there
under many fathoms of sea water.
All electric current to each repeater
is fed over the cable conductor itself from the end toward which the
repeater sends the amplified telegraph signals. Current returns by
a ground path to the source.
Joint use of the single cable core
for telegraph signals and for power
supply offers no great technical difficulty. Geographical location of the
cables is such, however, that high
differences of potential often occur
between remote ground connections.
The current path to the repeater is
therefore subject to disturbances
that may either increase or decrease the source potential needed
to maintain a given current.
PEATERS

Current Control
Repeaters require a nearly constant current in their circuits. The
potential applied to the cable must
remain unaffected by any change of
voltage of the power available to
the station. It must, at the same
time, automatically increase or decrease as earth potentials vary. A
special rectifier was found to offer
the best solution of the problem. As
finally designed, the rectifier and
its auxiliary control equipment deliver a current of approximately
one-third ampere to the cable with
a variation of less than one milliampere throughout wide swings
both of primary source voltage and
earth -current potentials.
A typical cable from Newfound-

land lies at a depth of a few hundred feet for about 150 miles eastward and then the bottom contour
falls rather abruptly to a far deeper
level. The repeater is placed sufficiently beyond the turning point to
lie more than 1,500 feet below sea
level. Here the residue of disturbance at signal frequency is very
small so that relatively high gains
can be utilized.
Signal currents arriving at the
repeater, as well as the amplified
signal currents leaving it, return by
ground paths. Earth potentials normally rise and fall at frequencies
so low as not to interfere appreciably with signals at the telegraph
frequencies.
At the shore station, a cable -terminating set links the cable to the
power source and provides a balancing artificial line. This unit shields
sensitive receiving equipment from
signal distortions that might result
from transient disturbances in the
direct voltage applied. In this set is
a current measuring tube that initiates a proper correction if the cable current should depart from its
normal value.
The repeater requires 0.32 ampere. In the example given, cable
resistance to the repeater plus the
resistance of the latter totals 700
ohms. It may be assumed that
earth potential is normally zero but
that differences exceeding 200 volts
may arise between the remote
ground connections.
The cable -terminal equipment
consists of several components
shown in Fig. 1. The cable core
and an artificial line connect to the
terminating set from the line side
and the negative pole of the recti-

fier attaches at the power side. The
positive pole of the rectifier leads
serially through two banks of control tubes finally making connection
to ground. The current -reading

electron tube provides continuous
grid control to an amplifier.
Output of the amplifier fixes the
drop across the bank of current controlled tubes. This bank of tubes
may also adjust the drop across the
second bank, designated voltage controlled tubes. In addition, the
latter bank provides automatic compensation for any change of potential across the rectifier itself.

Terminating Set
Employing a circuit similar to
that of an impedance bridge, an artificial -line network is used having
the same impedance characteristic
to direct current and moderately
low -frequency transients as does
the cable circuit itself. In the terminating set these comprise paired
bridge arms of about 500 ohms
each.

Assuming that the only potential
in the system results from the
power source, and that the artificial
line is a reasonable simulation of
the cable itself, equal currents,
whether steady or variant, will appear in both. Potentials at A and
B will therefore vary alike and no
drop will exist across them.
The signal -receiving amplifier
connected across these two points
is thus insensitive to any change
of voltage at the power source. However, signal currents reaching the
terminating set from the cable affect the potential at A far more
than at B. The resulting differences of potential appear at the in January, 1954
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Use Stabilized Power
Remote undersea amplifiers powered from shore obtain current from regulated supply
that holds 0.32-amp current constant within less than one ma. Tandem control circuits
compensate for earth currents and a -c line variations
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coils associated with V, shown

at

the extreme right in Fig.

In

-

=

XI,000

--Combined power source ar.d regulating circuits that hold remote -repeater current stable

pat of the signal amplifier. Direct
current to line will differ from that
to artificial line whenever earth potential exists.
The terminal amplifier is insensitive to the slow drift in these currents and no severe problem is involved on that account.
Current flowing in the cable circuit is carried through one of two

ELECTRON ICS

1.5 K

CONTROL
DIODE

2.

the glass envelope of this tube,
the anode and cathode are mounted
on concentric axes and, in the
absence of any magnetic field,
behavior is similar to that in other
diodes. If the lines of a magnetic
field parallel the axis of the tube,
electrons are forced from their normal radial paths into a spiral trajectory.
When the magnetic field strength
is increased sufficiently, this tra-

January, 1954

jectory will be turned back on the
cathode to reduce anode -cathode
current flow. There is little change
of anode current with increasing
magnetic field until a critical magnetization is reached. Beyond this,
anode current drops off rapidly with
increasing fields.
The tube has two coils outside
the glass envelope. These are axially concentric with the tube elements and are enclosed in a steel
187
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shell that decreases magnetic reluctance and shields the tube from
stray magnetic fields. The second
coil carries a local current from a
constant-voltage source to permit
adjustment to the cutoff region.
The cathode -anode path is made
part of a potentiometer arrangement that causes the cathode potential to become more negative if
the joint ampere -turns in the two
coils should increase. Tube V, is
coupled to V. and V3, which act as
a two -stage direct -current amplifier.
A closely regulated 250 -volt
source supplies current to all circuits. Tube V, has the plate -impedance vs ampere-turn curve
shown in Fig. 3. The biasing winding provides an adjustment range
of some 60 ampere -turns about a
normal of 150 ampere-turns. The
line winding, with normal current
flow, is activated by 230 ampere -

potential determines impedance of
the main current-regulating tubes.
The two amplifier tubes together
offer a voltage amplification of
nearly 1,000. One milliampere of
current change in the line coil of
V, changes the plate current about
0.1 milliampere thus changing the
cathode potential approximately 0.2
volt. A change of 25 volts or so at
the plate of V. is sufficient for all
control purposes and actual current
change in the line coil of V, is
therefore not allowed to vary more
than a fraction of one milliampere.
Location of repeaters and character of cable affects the potential

20,000

15,000

10,000

turns.
Control Characteristics
Current is directed through the
two coils so that the magnetic effects
are additive. Plate impedance increases slightly as the ampere -turns
increase until a total magnetization
equivalent to about 350 ampere turns is reached. Beyond this, the
impedance climbs rapidly. Adjustment provided in the biasing winding is broad enough to ensure that
total magnetization can be made
just sufficient that a small variation of current in the line coil will
produce a large variation of plate
resistance.
The drop across the plate-cathode
circuit of V, and its series 2,000 ohm resistor is held constant by a
105 -volt regulator tube. The junction of tube cathode and resistor is
used to establish the grid potential
of V2. The cathode potential of the
latter is fixed by a voltage divider
across the voltage -regulator tube.
Grid bias on Vs is normally about 5
volts.
If the cable current should increase, plate impedance of V, will
increase and cathode potential will
become more negative. This will increase the grid bias of V causing
its plate voltage to become less negative. Grid potential of V3 follows,
caíising plate potential to fall rapidly in that tube. This latter plate

5,000

200

100

0

NI

OF

-BIASING
WINDING

1

-

NI

300
OF

--LINE
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400

--

TOTAL AMPERE TURNS IN WINDINGS

FIG. 3-Plate-impedance versus magnetization curves for magnetically controlled diode in power supply

at which the requisite repeater current can be delivered. A typical
case will be assumed in which, under stable conditions, the potential
at the apex of the terminating set
is 400 volts negative to ground and
the current flowing through the set
is 0.64 ampere. It is assumed that
potentials as high as 300 volts poled
either way may arise between the
terminal -set ground and the deep -

water ground at the repeater. Figure 4 shows the necessary apex
potential and current and the total
power delivery to the cable system
needed to maintain a line current
of 0.32 ampere for a wide range of
earth potentials. Only those portions of the curves between earth
potential limits of plus or minus
300 volts are of interest.
For this set of conditions, the
rectifier voltage would be made approximately 1,200 volts and each
of the two regulating tube banks

would normally drop this potential
by about 400 volts to leave 400 volts
available at the apex.
From Fig. 3 it is seen that the
plate potential at V. is also the grid
voltage of the current-controlled
tube bank. Under normal conditions about 0.08 ampere flows in the
plate circuit of each tube with a
consequent drop of 400 volts.
A resistor in series with a voltage -regulator tube is bridged from
plates to cathodes of these tubes,
the anode of the regulator tube providing a constant-voltage plate-current supply for V3. The smaller
series resistor and the 40 -micro farad shunting capacitors avoid

rectifier ripple voltage at the plate
of V. and together with the 100,000 ohm resistor reduce the plate voltage of V. to about -20 volts with
normal plate current.
This plate voltage is also the grid
voltage of the tubes in the regulating bank. As in the amplifier itself,
any change in grid voltage will
change the drop across the plate cathode circuit of the current-controlled regulator tubes. In an actual operating case, the drop will
be increased or decreased until
equilibrium is reached and line current is steady at a value close to
the normally correct one.

Additional Regulation
A single regulating bank has sufficient adjustment range to handle
Because more
correction than this may be needed,
a second regulating bank is added.
Compensation for cable -current
change may then be spread over
both banks and the second, or voltage -controlled bank, can be used as
well to correct for any voltage
change that may occur in the
primary a -c source to the rectifier.
In Fig. 2 the rectifier is shown
operating at 1,200 -volt output. The
tandem regulator banks maintain
the positive pole of the rectifier at
800 volts above ground potential
and the negative pole and terminal
set apex are held at 400 volts below
ground potential. Another amplifier tube V, is included together
with a 150 -volt reference voltage regulator tube.
The cathode of V, connects into a
network that links plate and cathode circuit of the current-controlled
200 volts or less.

January, 195
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regulator tube and the negative
bus of the rectifier. The cathode
potential can be set to any normal
value desired and can be made to

á

vary linearly with the plate voltage
of the current -controlled tubes.
Grid potential of V, is maintained
at a value nearly 150 volts less positive than plate voltage.

ñ

Double Regulation

If a change occurs in the plate
voltage of the current -controlled
regulator tubes, grid bias of V, is
altered at the same time. When
voltage increases, the grid potential
of V, rises more than does the cathode potential and grid bias is decreased.
With decreased voltage the bias
is increased. The plate of V, draws
its current through a high resistance from the plate circuit of
the voltage -controlled regulator
bank. Plate potential of V, is used
for grid control of that bank.
Any variation of plate voltage in
the one regulating bank is, through
this linkage, reflected in the other.
The drop in the two rise or fall
together whenever line current variation changes the control condition. Proper selection of all components permits equalizing the
change in the two banks so .a required 300 -volt change will be made
by a 150 -volt correction in each.
The
voltage -regulator
tube
through which the grid potential of
V, is controlled connects to a potentiometer that bridges plates and
cathodes of the voltage -controlled
tubes. The resistor connected to the
plate is of much higher resistance
than the other so the anode voltage
of the regulator tube is near that
of the plates of the current -regulated bank. However, a change in
plate voltage of the voltage -controlled tubes makes a proportionate
change in the voltage at the grid of
V,. Assuming the drop across the
current -controlled regulator remains unchanged, grid bias of V,
will have been changed. Resistors
are chosen so a change of voltage
at the plate of the voltage -regulator
tube will produce an equal and opposing plate -cathode drop in the
bank.
No noticeable current change
need occur in rectifier orload circuit. The correction is effected enELECTRONICS
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tirely by rectifier voltage and its reflection into the control -amplifier
tube V,. At the worst, any current
change that can occur is of short
duration.
Ripple Voltage
The L -C filter reduces ripple voltage across the main rectifier to
about one percent of the d -c potential (10 volts or more) . Actual
measurement at the cable -set apex
indicates the residual there is about
50 millivolts.

The use of a neu-

tralizing artificial line reduces this
until the disturbance to incoming
signals is 'negligible.
The general plan by which the
voltage-controlled bank compensates for primary voltage changes
is employed in the 250 -volt direct current source to the current -control amplifier circuits. There almost
perfect voltage stabilization is
necessary because of the high -gain
requirement in a critical type of
amplifier. A small -capacity rectifier
together with a single regulating
tube, a reference -voltage regulator
tube and amplifying tube used as
described maintain a dependable
250 -volt output at all times.
Power Source
While it is necessary that the
power source detect small variations of line current and make automatic voltage compensation, it is
equally necessary that incoming cable signals shall not be distorted.
Overcompensation and cyclic hunt-

ing must be avoided. A number of
shunting capacitors helps to make
the arrangement less sensitive at
signal frequencies but the most effective of these is a fairly large
capacitor across plate and control
grid of the second-stage amplifier
tube V,. The capacitance coupling
at that point acts as a transient
negative feedback, making the entire amplifier deliberate in its response. The absorption tubes operate with sufficient slowness to
avoid overthrow.

Magnetic Diode Action
The cable current may be stabilized to the exact level desired by
adjustment of the steady bias current in the magnetically-controlled
diode. If the line current is low, a
decrease of bias current will effect
an increase; if it is high an increase of bias current will correct
the condition.
It was assumed in discussion that
the rectifier output potential would
be 1,200 volts and that the two absorption tube banks would reduce
this to 400 volts at cable -set apex.
For an actual installation, that line
potential likely would not be correct.
Earth -current potentials to be expected might be appreciably lower,
or available commercial power
might be more or less stable than
assumed. If the actual range of
variation is less, some advantages
are gained by narrowing the range
of compensation. The absorption
banks will not function correctly if
plate -cathode potentials are reduced
much below 170 volts. The rectifier
voltage must be sufficient to provide
the maximum need of the cable
equipment plus a minimum of 340
volts.
Network components can be selected for any range needed. For
example, if earth potentials in excess of 100 volts are not expected,
the nominal drop of each of the absorption banks might be reduced to
about 300 volts with the voltage controlled bank automatically compensating for primary voltage
changes up to 15 percent and the
current -controlled bank providing
all compensation for earth potential. The power required would
thereby be reduced and the life of
the weaker components would be
increased.
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Video Amplifier
Optimum transient response analysis yields design curves that permit rapid determination
of parameters and evaluation of circuit performance for video amplifiers using conventional
types of peaking networks. Typical examples are worked out in detail

By W. K. SQUIRES
and H. L. NEWMAN
Radio and Television Division
Sylvania Electric Products Inc.
Buffalo, New York
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FIG. 1 -Pentode shunt peaking
capacitances can be evaluated or at
least estimated. The problem thus response to an input step function.
narrows down to determining the
In most cases, the large number
type and number of tubes to employ of energy storage elements appearand the best coupling network con- ing in the circuit resulted in exfiguration. Finally, the constants pressions in S of high degree which
of the various circuit elements must would not afford a general time
be ascertained.
solution. Consequently, numerical
values for each of the various paraGeneral Procedure
meters were chosen, and time soluThe general analytical procedure tions obtained and plotted for a
used in preparing the accompany- large number of numerical cases.
ing design curves was as follows : From these individual solutions,
an equivalent circuit was drawn for optimal values of the parameters
each video coupling configuration were deduced and checked not only
considered, including the effect of by trial time solutions but also by
inductance losses and distributed experimental work with model circapacitances. Then, circuit equa- cuits. These values are presented
tions were written in Laplace in the design curves.
formsó° and solved for the relative
The video coupling circuits conOF
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FIG.
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-Pentode series peaking

sidered were those usually described as shunt, series and
combination (shunt plus series)
peaked. Both triode and pentode
equivalent generators were included, and in the case of the triode, families of curves were plotted
to study the effect of low plate
resistances.

Pentode Peaking
The simplest case is the shuntpeaked pentode having the equivalent circuit shown in Fig. 1. All
circuit elements are expressed in
parametric form; for example, the
distributed capacitance of the shunt
inductance is simply yC. As has
been observed by many workers, it
can be seen that an optimum value
January, 1954
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of m lies close to 0.4. It can also be
seen that distributed capacitance
across the inductance causes no
difficulty until y exceeds 0.2. Since
P represents the relative loss of the
inductance, the effect of coils of
low Q can be determined. The
curves in Fig. 1 show the effect of
varying m, P and y.
The equivalent circuit for pentode series peaking is shown in
Fig. 2. As the value of a is not
generally under the control of the
designer, optimum values for the
various parameters have been obtained and these are plotted in the
design curves of Fig. 3. For any
value of a, the curves give the
values of m and P to produce the
minimum rise time for a maximum
overshoot of one percent. It should
be observed that values of a near
0.4 offer the shortest rise times.
From Fig. 2 the effect of varying
m, a and P can be determined for
use in practical circuit design.
A combination of the shunt and
series peaked circuits is shown in
Fig. 4. In this case there are six
energy storage elements, and as
would be expected, this relatively
complicated circuit is very sensitive to changes in parameters.
However, if the constants are properly chosen, much shorter rise
times are possible than can be ob-

tained with the simpler circuits.
Because of the large number of
ELECTRONICS
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parameters and the difficulty in
solving even specific numerical
cases of the circuit equation, the
attainment of optimum conditions
for all values of a is not a simple
task. Although further analytical
work is still in progress, Fig. 4A
shows the effect of varying both
the series and shunt inductances
while Fig. 4B gives optimum values
for the parameters to produce minimum rise times with small overshoot for various values of a.
In all of the cases presented
above, the pentode has been considered as a constant -current generator. When it is necessary to
consider the effects of low plate resistances, the triode equivalent generator (the constant voltage source
with finite series resistance) should
be adopted. Although this approach is most valuable for triode
representation, it is also useful for
the analysis of low -plate -resistance
pentodes.
Triode Peaking
The equivalent circuit with the
triode plate resistance given parametrically as pR is shown in Fig.
5 along with relative response for
various values of the parameters.

The effect of changing p is particularly interesting; as may be deduced from these curves and as will
be shown later, the performance of
the triode is superior to that of the
pentode when plate -supply power
and peak output voltage become

important.
The equivalent triode series peaking circuit is shown in Fig. 6. The
circuit has the relative response for
various values of the parameters
given in the curves of Fig. 6. From
the analysis of many such curves,
optimum relations of the parameters are obtained and plotted in
Fig. 7. When these optimums are
utilized, the resulting rise times
are those given by Fig. 8. All responses resulting from the use of
these values have overshoots of less
than one percent.
The triode combination peaked
circuit is shown in Fig. 9. Of all
the circuits analyzed, the triode
combination is by far the most involved. At the present time, insufficient data has been obtained to
attain optimum relations as given
in other cases. However, typical
curves which will permit some understanding and application of this
(Continued on p 192)
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Video Amplifier Design Charts
(Continued from p 191)

circuit are given. Figure 9A shows
the effect of changing a while the
result of varying k is shown in
Fig. 9N.

PR

1.2

When the response of the video
coupling circuits is known, the
remaining step in formulating the
design procedure is to provide some
method of selecting the best tube
for the particular application. At
least from the standpoint of tube
performance, this can be done with
the aid of figures of merit. From
these merit figures contemporary
tubes can be evaluated and their
figures tabulated for different applications. This has been done but
the tabulation is so extensive as to

Typical Problem
To illustrate the design procedure, let it be required to design
a single -stage video amplifier having maximum possible voltage gain,
less than one percent overshoot and
a rise time of 0.1 microsecond. The
stage is to work into a load having
a total input capacitance of 20 p.pf ;
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Figures of Merit

prohibitive here.'
Although a general design procedure applicable to the majority of
situations can be outlined, certain
limitations are unavoidable. As all
of the optimum relations previously
described are for very small overshoot cases, the overall response of
multistage amplifiers can be determined from the well known rule'
that the overshoot stays practically
constant and the rise time is equal
to the square root of the sum of
the squares of the individual stage
rise times.
The procedure that will be described is intended for single-stage
design but with consideration of
system problems it can be employed
with multistage amplifiers. It is
clear that no design procedure can
take into account all the probabilities of individual problems such as
cost, space and maintenance factors,
but it can provide a general technical approach which should simplify
the organization of the overall design problem.

(2,210) x 30 x 10-` = 73.3 p.h
R = 2.0 x 2,210 = 4,420 ohms
gain = g,R = 19.9
This completes the design of the
pentode stage. The triode stage is
approached in a similar manner.
The 12AV7 is found from the
figures of merit to be the best tube
and has the following characteristics : p. = 41, rp = 4,800 ohms and
Cot = 0.45 p,p,f so that C = 0.45 +
8.0 + 20.0 = 28.45 p.p.f giving, aC
= 845 p,p.f and a = 0.297.
From this point, the design procedure for triodes is not quite as ,
straightforward as that for pentodes since t,. is a function of both
a and p. A rapidly convergent trial
and error process can be used to
determine p and R as follows:
assume p = 0.5. Then R = rD/p =
9,600 ohms. From Fig. 7 and 8, t,
= 0.54 RC, and R = 0.1 X 10-8/0.54
x 28.45 x 10' = 6,250 ohms.
This means the assumed value
of p is too small: assume p = 1.0,
which requires R = 4,800 ohms.
Again, from Fig. 7 and 8, t, =
0.77 RC, and R = 4,570 ohms. This
is still too low. Another trial indicates that a value of p = 1.08 is
probably correct. This is found to
be so and yields a value R = 4,450
ohms. Then, from Fig. 7 and 8,
m = 0.42 and ß = 1.05. The values
2

ßR

40

50

-Triode series peaking

the stray capacitance at the output of the tube itself is estimated to
be 8 p,p.f. The coupling network is
to be relatively simple of adjustment.
These performance requirements
indicate that series peaking should
be used since this configuration
yields low rise time and only moderate circuit complication. Calculations will be made for both pentodes and triodes, with the former
being considered first.
Reference to the figures of merit
for pentodes used for voltage gain
indicates that the 6AH6 represents
the best choice of tubes for this
application. The significant data
for this tube are : gm = 9,000
[~mhos, C88í

=

2.0 p.p.f, C

=

2.0

+

8.0+20.0=30.0p.p.f,aC=2.0+

= 10.0134 and a = 0.333. Then,
from Fig. 3, : tr = 1.51 RC, m =
1.5 and p = 2.0.

(Continued on p 194)
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30 x 10' = 2,210 ohms
L = m.R'C = 0.333 x
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Video Amplifier Design Charts
(Continued from p 192)

of the actual constants are calculated

1.4

L=mR`C=70.5pth
= 1.05 X 4,450 = 4,670 ohms
gain = u/ (1 + p) = 41/2.08 =

1.2

PR

19.7

.............20

...

1.0

¡

0.8

Special Characteristics

Examination of any of the triode
response curves showing the results of varying p, discloses the
fact that as p increases so does
the rise time. If at the same time
reference is made to typical triode
characteristic curves, it can be seen
that
and consequently p varies
very rapidly with grid voltage,
particularly in the region near cutoff. As a result, the rise time of
the triode amplifier is a function
of its driving voltage; when the
grid voltage is far negative, the
rise time is long, decreasing as the
grid voltage becomes less negative.
Over the normal operating range
of typical triodes when used as
video amplifiers in class A, this
effect is relatively negligible as the
variation of p is slight.
However, this characteristic of
variable rise time can be exploited
when triodes are used to amplify
an asymmetrical voltage such as a
video signal. If a video signal of
sufficient amplitude, with the synchronizing signal polarized negative, is applied tothe grid of a triode amplifier the rise time of the
stage will be longer during synchronizing time than during picture time. It is possible under
these circumstances to have the
fast rise time necessary to good
video amplification and at the same
time have a slow rise time, or narrow bandwidth channel, for the
synchronizing signal.
As a ratio of maximum to minimum rise time of the order of five
is possible, it can be seen that
large improvements in signal-tonoise ratio for the synchronizing
signal can be obtained. The design
of a triode stage to be operated in
this manner is made with the same
procedure previously described and
the rise time and subsequent bandwidth reduction determined from
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From study of the triode response curves and experience with
actual circuits, it is clear that the
triode amplifier is quite superior to
the pentode when the attainment of
maximum output voltage is the
major criterion. For the same
plate supply power and tube dissipation, a triode, properly peaked,
can produce from two to three
times as much voltage output as a
pentode. Of course the problems of
cascading and driving the triode
are relatively complex, but in many
applications the increase in complexity would be a small price to
pay for the increase in overall performance. In addition, the triode
offers certain advantages in synchronizing signal-to-noise ratio.
From the standpoint of circuit
synthesis, the' use of the direct
solution of circuit equations in
terms of their primary functions.
in this case reproduction of transients, leads to simple and interpretable design formulation.
The authors are particularly indebted to Karl R. Wendt for his
general guidance and criticism and
to Laverne H. Hardy for his extensive assistance in the analytical
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1

IO

Summary and Conclusion

work.

K10.1in 02 P0.5

08

sign procedure is formulated which
permits direct and concise design
of both pentode and triode amplifiers.

-Triode combination peaking

the optimum curves for the peaking circuit.
From the transient analysis of
several video coupling networks,
relationships among the various
parameters have been obtained to
produce optimum transient responses. Wlien these optimum relationships are combined with
applicable figures of merit, a de-
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Silverlytic Subminiature Capacitors
Save Space in Transistor Circuits
In a case smaller than the eraser on a lead pencil,
Mallory Silverlytics provide a capacity of up to
four microfarads. They're the ideal answer to
capacitor problems in transistor circuits and other
miniaturized low -voltage applications.
The case is only 732 inch in diameter and % inch
long. Axial leads of No. 26 bare tinned wire are
furnished for self-supported mounting.

Specifications
for Silverlytic Capacitors
Available ratings:
4 volts DC Max.
2 mfd.
5 volts DC Max.
1 mfd.
10 volts DC Max.
.5 mfd. 10 volts DC Max.
.3 mfd. 10 volts DC Max.
.2 mfd.
10 volts DC Max.
.1 tnfd.
10 volts DC Max.
4 mfd.

Temperature range: -30° C to +65° C
Capacity tolerance: -10% to + infinies
Max. leakage current: 2 microamps, after 5
min. at rated voltage

J

L_

Despite their tiny size, Silverlytics actually exceed
the characteristics of their larger predecessors.
They embody the years of research and production
experience which have made Mallory electrolytic
capacitors the leading choice of manufacturers of
electronic equipment. Write to Mallory today for
complete technical information.

Expect more ... Get more from MALLORY
Parts distributors in all major cities stock Mallory

standard components for your convenience.
Serving Industry with These Products.

P.R. MALLORY IA CO. Inc.

MALLORYY
P. R.

Electromechanical-Resistors

Switches

Electrochemical-Capacitors

Television Tuners

Rectifiers

Vibrators

Mercury Batteries

Metallurgical-Contacts Special Metals and Ceramics

Welding Materials

MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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inch was chosen, and the speed of

rotation adjusted so that faults
3/16 inch apart would produce signal pulses separated by 0.2 second,
which could be handled by an electronic system having a bandwidth
greater than 5 cycles per second.
One of the x-ray beams passes
through the center of the projectile; the other beam is some distance off center. This arrangement
is necessary to avoid a blind spot
that exists with symmetrical beams
where a small cylindrical volume
around the center line is never inspected.

Converted Limousine Aids
TV Pickup
BY LAWRENCE WEILAND

Project Engineer
Audio -Video Engineering
National Broadcasting Co.

Shell Gage Draws Graph of Fault
A PHOTOELECTRIC METHOD is employed in a new shell -inspection

gage wherein x-rays, after passing
through the part under test, strike
a pair of potassium iodide scintillation crystals that emit visible light
approximately proportional to the
x-ray intensity. The light from the
crystals is brought to the cathodes
of secondary emission phototubes
whose output is amplified and ap-

____s0
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Graphic record on tape shows defects

plied to a
corder.

New York, N.

d -c

meter and a chart re-

To eliminate variations due to
line -voltage changes, the whole system is operated as a self-balancing

bridge where output is substantially
independent of excitation voltage
and varies only when unbalance between the bridge elements is present.
Projectiles of 3.5 -inch diameter,
having a i -inch steel casing, were
to be inspected for the presence of
cavities in their filling. To scan
the complete volume, it was found
desirable to employ a helical scanning method, with two fixed scintillation crystals a small distance
apart. A scanning pitch of 3/16

www.americanradiohistory.com

pickup

truck is often too bulky to be
allowed within convenient viewing
distance of a public event, NBC has
converted a Cadillac into a mobile
pickup. Known as the Traveling
Eye, the unit contains a field sync
generator, image orthicon camera,
modified hand-held vidicon, relay
transmitter, diplexer and audio amplifier. In addition, the car carries
two-way 450-me communications
equipment, 26 -me program feedback and cueing receiver and 3.5 -kw
gasoline -driven motor generator.
Operating crew includes driver cameraman, cameraman, operator
to point the link transmitter head,
announcer and control engineer.
The entire equipment was first used
January, 1954
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BECAUSE A CONVENTIONAL TV

-
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MEASURES

A Completely Self-Contained

Iff BRIDGE

RESISTORS

50 mc
DIODES
RK METER
4e0, *MAL

iv>E

`

90l]MTO11 PASO ü)18gMAi10.

COILS

RX METER TYPE

250-A

SAVES valuable engineering labor: makes IRF bridge measurements
a "means to an end" rather than an end in themselves.
INCLUDES self-contained test oscillator, local oscillator, Schering

bridge, detector, and null indicator.
INDICATES directly equivalent parallel resistance and capacitance
(or inductance) of any two -terminal network.
MEASURES dynamic and static systems under actual operating
conditions.
CONNECTS to unknown from convenient binding posts or Type N
coaxial (with use of accessory adapter).
SPECIFICATIONS

RESISTANCE ACCURACY (Rp):

CAPACITANCE RANGE (CO:

-

APPLICATIONS
Resistors

Transistors
Tubes
Tuned Circuits
Diodes
Transmission Lines
Coils

=1%.

RESISTANCE RANGE (Rp): 15 to

MEASUREMENT

Antennas

FREQUENCY RANGE: 500 KC to 250 MC in eight ranges.
FREQUENCY ACCURACY:

TUBES

Capacitors
Chokes
Receivers
Filters
Transmitters

100,000 ohms.

2-{-F=c+

200
100 mmf .to

CAPACITANCE ACCURACY (Cp):

t

RP=0.2

ohms.

5000 20
+20 mmf.

30.5+0.0002

F2 me %*0.15 mmf.

HH
CAPACITORS

Attenuators

VOLTAGE: 0 volts D. C. (Up to 50 ma. may be passed through unknown terminals).
0.1-0.5 volts R. F. (may be conveniently reduced to 20 mv.).
POWER REQUIREMENTS: 105-125 volts, 50/60 cps, 60 watts (internally regulated).

TEST

Pads

Price: $1250.00 F.O.B. Boonton, N. J.

BOONTO
BOONTON

AIIIO

TRANSISTORS

NJ
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which point the program was relayed to the tv broadcast trans-

mitter.

Stainless steel ring and carriage permits aiming camera or transmitter in
any desired azimuthal direction

Among many structural changes
made to the limousine in order to
accommodate tv equipment and
operating crew, several are of particular interest. Surmounting two
waterproof hatches let into the roof
of the car are two machined stainless steel rings upon each of which a
specially designed carriage rolls.
A standard camera panning head
mounts on this carriage, which is
equipped with a quick -acting lock,
enabling the camera man or transmitter man to rotate equipment
through a complete circle. Both
rings are identical to permit interchange of camera and transmitter
positions.
Interior trim is a compromise
between ruggedness and sound absorption qualities. An absorbent
flannel -like cloth was chosen for the
head liner and the space between
that and the roof is lined with glass

Ambient noise level Is effectively reduced with new type microphone

wool.

Control section of the telemobile Is behind the driver's seat of limousine

to cover the Inaugural parade in

Washington. At that time, the
microwave relay receiver was located on the Capitol dome, from

-C
RECEIVER
B

AGC

POWER
SOURCE

TV

RECEIVER

POWER
MEAS
DEVICE

Noise reduction is effectively increased by use of a newly developed
miniature pressure microphone.
Noise level is better than 40 db below program, despite the power
plant in the rear trunk.
Windows in the rear were replaced with a very heavily tinted
green glass to permit the control
operator to adjust his kinescopes.
Two side windows were equipped

OTHER
POWER

TV
RECEIVER

LOAD

AGG

DATA

CONTROL
RECEIVER

TRANS

TV
TRANS

DATA

DATA

RECEIVER

INDICATOR

CONTROL
CIRCUITS

PROGRAM
SOURCE

Analyzer Totals Remote Audience Interest
COMMERCIAL

ENTERTAINMENT

broadcasters must continually seek

better means of audience analysis.
A means that could provide a broad -

supply runs standard video equipment

with black shades.
Because the car is designed to
operate at slow speed for long periods, a different ratio axle was used.
A five -bladed fan, new drive pulleys
for higher fan speed and a shroud
on the motor side of the radiator
permit adequate engine cooling.

cast radio or tv station with an indication of the extent of its audience
directly and instantaneously is disclosed in patent 2,636,671, issued to
R. E. Shelby and assigned to the
Radio Corporation of America.
Power Reduction
The simplified block diagram of
the invention is shown in Fig. 1.
The inventor proposed that each
transmitter be momentarily reduced in power, which would result in a change in the agc voltage
applied to certain circuits of a tv
or voice -modulated broadcast receiver tuned to the broadcast. The
resultant difference of plate current
drawn by the tubes under the control of the age bias will result in a
small change in the power consumption of the receiver from the
January, 1954
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HELIPOT ANNOUNCES NEW

DUODIAL SERIES
A number of special features have

been designed into the new RB
series Duodials made by Helipot
Corporation of South Pasadena,

the Rig/it Combination
luitli your. ..

California, and Mountainside,
New Jersey.

Special Features...Reduced
torque and easier reading result from
unique jump -action gearing between
inner and outer dials. Vibration proof locking mechanism is provided.
RB series Duodials are delivered
completely assembled ... are easily
mounted on panel or directly on device. Attractive finish ... lustrous
satin -chrome and polished black
nylon ...adds distinction and quality "feel" wherever used.
Other Series ... Other Duodials include the W series ... most often
used to drive primary controls; the
R series; and the miniature, halfounce SR101.

General Features... The Duodial
consists of two coaxial dials ... and
a knob integral with the inner dial.
The inner dial is calibrated to count
hundredths of each turn...the outer
dial is calibrated to count the number of completed turns. The knob
and inner dial are fastened directly
to the shaft of a rotating device to
count its turns ... the critical readings of the inner dial are, therefore,
free from backlash. Also...since the
Duodial can be rotated by either
the knob or the shaft...it will set a
device to a desired number of turns
...or will count precisely the full
and partial revolutions of a powerdriven device.
Duodials are cleanly designed...
attractively finished ...in a variety
of types and sizes ...several with
locking mechanisms.

///

/

/
//

//

Data File... For information and
specifications on all Duodials, write
for Data File No. 102.

Helipot
Helipot makes a complete line
of single -turn and multi -turn

-

January, 1954

//

/

/

//

components...with continuous rotation devices...and to count.
power -driven revolutions.
Duodials may be right for use with
your product. A Duodial is always right
in combination with a Helipot* precision potentiometer.

mh,
a

T:

M. Reg. U.

S.

Pot. Off.

241

division of BECKMAN INSTRUMENTS, INC.

SOUTH PASADENA, CALIFORNIA

precision potentiometers, and
turns-counting Duodials. Many
models are regularly carried in
stock for immediate shipment.
ELECTRONICS

The Duodial ...two coaxial dials and
a knob integral with the inner dial...
counts the turns of a rotating device
... accurately to a hundredth of a turn.
The inner dial counts hundredths of
each turn ...and drives the outer dial,
which counts the number of full turns.
Duodials are used in electrical,
mechanical, hydraulic and pneumatic
applications ... for setting multi-turn

PLANTS AT SOUTH PASADENA

&

MOUNTAINSIDE, NEW JERSEY

ENGINEERING REPRESENTATIVES IN

first
Want more information?

PRINCIPAL

CITIES

in precision potentiometers

Use post card on
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centrally located power source.
It is claimed that, with sensitive
power -measuring equipment in the
power stations supplying the area
in which the audience measurement
is to be made, a measurable difference in the area power consumption will be detected.
It is recognized that the number
of receivers affected may not be
known but that correlation with
other audience measurement survey

techniques will give valuable indication. It is further recognized by
the inventor that some receivers
may be battery operated and a
number may not be equipped with
age or avc systems.
Tie-in circuits between the broadcaster and the power stations enable the broadcaster to have a direct
indication upon the performance of
the audience measurement test and
also for the broadcaster to initiate

THE FRONT COVER

Decision element is shown before potting (left). New lightweight subminiature
element for airborne computers is compared (right). with paper match. Electrical
characteristics are described in the article below

Testing Magnetic Decision Elements
7'lii

By JOHN D. GOODELL
.1! iii nesota Electronics ('orp.
St. Paul. Minnesota

are
basic computer building blocks incorporating the functions of logical
operators as well as power gain,
pulse shaping and temporary storage for synchronization in each element. Using only type A (a mixer)
and type S (a negative coincidence
circuit), it is possible to construct
the arithmetic, program and high MAGNETIC DECISION ELEMENTS
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FIG.

q

of

type A element

speed memory sections of any digital computer.1.
The basic operation of these elements depends on half-cycle ampli principles, storage properties
of rectangular -hysteresis-loop magnetic materials and cancellation
techniques for obtaining logical
negation. Ali input 1 produces an
output 0, while an input 0 produces
an output 1.
The cover photograph shows a
plugboard
containing
approximately 1,000 magnetic decision elements. These elements are connected in various configurations to
form basic computing structures
such as shift registers, adders, flipflop memory sections. delay lines,
commutators and recirculating loop -pattern generators. The element to be tested is inserted in a
fixture connected to a switching arrangement that allows it to be sub-

the test. The test would be made in
no more than a second and can be
initiated during a program lull or
station break.
Advantages of the Shelby proposal are that no special devices are
required to be installed in the consumer's receiver and that the test
can be carried out entirely independent of the receiver-in fact
entirely without the knowledge of
the audience at any time.

stituted for various elements on the
board.
Thus, it may be operated rapidly
under practically all of the various
conditions that may be encountered,
in practice in order to provide a
complete final production check.
Decision elements are used to operate sensitive relay circuits directly,
thus facilitating simple visual observations of performance.
The yellow elements are the type
A and the blue elements type S. The
green cubes contain only diodes, for
convenience in mixing a multiplicity of inputs when necessary.
Characteristics of Elements
Each decision element may be
driven from several sources. Information travel through series chains
of elements is at a rate of 100 kc.
Average power consumption is approximately 0.5 watt per element.
For special applications, such as
airborne computers where weight
and size are of primary significance, the cubic volume per decision
element has been reduced by a factor of more than ten, with an appropriate reduction in power consumption.
Components consist of diodes, re q'
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P
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BENDIX RADIO AND AKELEY CAMERA

cut frictional torque,
save space ... with
ENGINEERING DPAWIIJG MPB

B

QI

RADAR ANTENNA ROTATOR
Designed by Bendix Rodio and manufactured by Akeley Camera. Uses MPB

-

miniature ball bearings.

OPERATING CONDITIONS
low frictional torque at gear speeds of 1065
and 1200 rpm, extremely limited space,
plus necessary prevention of radial play
Resolved by
and tilting of gears
use of 2 ultra -precision MPB bearings,
o.d. .3125 in., bore .1250 in.
.

G 5 8C

atu re

.`,

!1!
rra/ih11I
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it
I

1

rings

MPB bea ings can help you
-

Design engineers, designers of precision equipment of all types
here
is the most complete information ever offered on miniature ball bearings. It may help you solve a design problem . . . or spark a new product -idea. Write on your letterhead for new MPB catalog E54a.

Also available to qualified groups: the 16mm, sound -color film,
"Mighty Miniatures"- the story behind the production of ultra -precise
MPB bearings.

Miniature Precision Bearings, Incorporated
Keene
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SPECIFICATION
At AMPHENOL, each component, beginning in design
and continuing through engineering, production, inspection and delivery, has on its blueprint an unwritten specification. It's a small word, yet it covers
the most important single ingredient in an AMPHENOL
product "Quality."

-

At AMPHENOL, the design of a new component or
the modification of an existing component has as its
basis a concern for quality. How can it be designed
to perform best? What materials will provide this
performance? These are very real questions asked
in the Designing Department at AMPHENOL - questions that must be satisfactorily answered before a
design can be released. Product engineers continue
with this concern. They may spot improvements in
a component which will insure higher quality and
these will be incorporated. Finally, Production and
Inspection keep a quality -wise eye on the component
during the manufacturing process.

-

The results of this continuing emphasis on quality
are the famous AMPHENOL components. Whether it is
a socket, a connector or a cable, the final component
that is delivered to you is the finest you can buy and
is as surely marked with the unwritten specification
"Quality" as the original blueprint.

/WW/CATALOG

B-3
The new, revised AMPHENOL general
catalog B-3 will be sent upon request.
It contains illustrations and specifications on the over 9,000 items now
manufactured by the AMERICAN
PHENOLIC CORPORATION.

(continued)

sistors and inductors. The magnetic cores are toroids wound with
i -mil thick ribbon of grain -oriented, essentially rectangular -hysteresis -loop materials. Power is derived entirely from the clock-type
pulse generator that also serves to
provide synchronization in two out of -phase 100-kc strings of 5 -microsecond pulses.
Type A Element (Yellow)

The basic operation of a type A
unit may be explained with reference to Fig. 1. In this structure,
information signals sensed to swing
the flux from 1) toward 1 are applied
to the input diodes. The diodes
function as a mixing circuit. The
input stores information in the
magnetic material by driving it to
saturation in the sense 1 or leaving
it in the sense 0 (conventionally
the material is assumed initially to
be in the zero sense).

Subsequently, a clock pulse is applied through the clock winding
sensed to drive the flux in the 0
sense. If there has been no input
signal there will be no significant
change in flux from the application
of the clock winding and the output
signal will be O. If the input signal
has driven the material to saturation in the sense 1, then the clock
signal will drive it back to 0 and
the change of flux will produce an
output signal 1.
Power gain in this circuit is obtained by differential loading of the
output circuit. The diode in the
output circuit is oriented so that
the input signal sees an open circuit across the output winding,
hence has only to supply energy to
move the flux from 0 to 1. When
the clock pulse is applied it sees
only the forward resistance of this
diode and is required not only to
move the flux back from 1 to 0 but
also to supply current to the load.
Pulse shaping is obtained in terms
of the integral of the output signal,
which is sharply defined and limited
by the magnitude of flux it is possible to swing from saturation to

saturation.
Type S Element (Blue)

The type S circuit consists essentially of two type A units arranged

AM PHEHo».

AMERICAN PHENOLIC CORPORATION
ch ica yo 50, illinois
www.americanradiohistory.com

AN CONNECTORS
ELECTRONS AT WORK

(continued)

as shown in Fig. 2 and driven from
a common phase of clock source.
The input of one A is driven continually from the opposite phase of
clock pulse so that this A generates
a constant stream of l's. The output of the two elements are connected in series opposing. Thus, if
an output appears from both of
them simultaneously, cancellation
will take place.
The A with its output winding in opposition to the one that is

driven continually at the input
from an appropriate source of clock
pulses is the one to which the intelligence input is applied. Thus,
if there is a 0 (no intelligence
pulse) on either of the input lines,
the output will be a 1. This may be
described as the coincidence of two
0's-or somewhat less accurately as
negative coincidence. If there is a
pulse on either or both of the input
lines, the output will be 0. This
satisfies the matrix for the logical
factor S.
REFERENCES

(1) John D. Goodell, The Foundations
of Computing Machinery, Journal of Computing Systems. 1, No. 1, June 1952.
(2) Tenny Lode, A Universal Decision
Element, Journal of Computing Systems,
1, No. 2, Jan. 1953.

Normalized General Purpose
Audio Amplifier
IN TESTING microwave antennas
the modulation frequency of the
test signal from a transmitter
varies from a few hundred cycles
to a few thousand cycles, this modulation frequency being fixed for any
one test or series of tests. The
antenna under test is generally used
as a receiving antenna on a rotating
mount and the energy picked up
goes to a bolometer or crystal. The
modulation frequency output is a
direct measure of the microwave
energy picked up.
This procedure requires a high gain, linear audio amplifier with
good signal-to-noise ratio and preferably with automatic normalization.
The primary purpose of automatic normalization is to compensate for errors introduced by

AMPHENOL is the leading manufacturer
of approved AN connectors. These fea-

ture premium material, and careful inspection assures that each connector
measures up to and beyond specifications.

RF

n

CONNECTORS

AMPHENOL RF connectors provide never

failing continuity and extremely low-

loss-are unsurpassed for mechanical design and electrical efficiency.

POWER CONNECTORS
AMPHENOL'S lightweight and compact
power connectors are built to stand
rough handling. They are 100% shockproof and can be relied upon for electrical connections in all appliances and
machinery.

AUDIO CONNECTORS
AMPHENOL microphone connectors have

been standard with leading microphone
manufacturers for years. Providing
unique interchanging coupling rings,
they give mating connections at every
junction.
RACK & PANEL CONNECTORS
AMPHENOL 26 series rack and panel con-

nectors have the added strength needed
for their efficient operation and safety
features which include interlocking barriers to prevent accidental shorting.

BLUE RIBBON CONNECTORS
AMPHENOL Blue Ribbon connectors represent a new solution to the problem of

providing quick disconnection for electronic sub -assemblies, incorporate gold
finished contacts and new sturdy dielectric.

ille

COAXIAL CABLES
AMPHENOL RG coaxial cables are made
RG TYPE

with low -loss polyethylene dielectrics.
Precision extrusion guarantees strict
end -to -end uniformity-constant inspection insures top quality.

MINIATURE CONNECTORS
AMPHENOL miniature connectors provide
high -quality interconnection of miniature electronic equipment. They are
made with the same skill and care that
characterizes all AMPHENOL components.

SOCKETS
AMPHENOL MIP sockets have unique
construction features. The plate is molded directly into the bakelite body, cannot come loose or vibrate-speeds up

production, reduces breakage.

AMERICAN

PHENOLIC CORPORATION

chicaco

50,

illinois
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FIG. 1-Monitor circuit controls bias on
amplifier to normalize output for transmitted power variations

transmitter power output variation.

FOR

EVERY ELECTRONIC

APPLICATION
Meeting Commercial and Government Requirements
OPEN TYPE. Circuit switching-power and dynamotor

loads-plate circuit-low capacitance.

HERMETICALLY SEALED. Stud or bushing mountingsolder or plug-in headers-circuit switching powerlow loss applications.

-

TRANSPARENT PLASTIC COVER. Most R -B -M relays
now available in low cost transparent plastic cover.
OTHER PRODUCTS: Motor starting relays and overload protectors
for refrigeration, appliance and general purpose motors. Industrial
contactors and across -the -line starters. NEMA size 1 and smaller.
Low cost general purpose relays. Low voltage D. C. manual and

magnetic devices.
Let R -B -M engineering and production facilities
serve you. Contact us immediately-Phone 5121
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At present it is necessary to monitor the transmitter and then normalize all readings and graphs from
the monitor readings.
If some voltage proportional to
transmitted power is used to control the gain of the main amplifier,
then automatic normalization is
achieved. This was done, in the
circuit of Fig. 1, by amplifying
and rectifying such a voltage and
using the d -c output to vary the
bias en a portion of the main amplifier. The monitoring voltage can
be obtained directly from the transmitter or be picked up by an auxiliary antenna and bolometer.
This monitoring circuit gives a
pure d -c output up to 23 volts,
which varies linearly with the a -c
input from the monitor preamplifier. Response is uniform from 400
to 5,000 cps with the constants
shown. The monitor meter shows
when the normalizing range is
reached. Adjustment is made by the
monitor preamplifier gain control.
Signal Meter Circuits
Since a linear decibel scale was
wanted, it was decided to build a
linear circuit and use a 'logarithmic
responding meter such as the
shaped pole -piece Weston meter
movement. The circuit was adapted
from the Ballantine voltmeter
circuit without the feedback,
using a simple cathode follower
to give a good linear voltage
response. Due to the prevalence of
January, 1954
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DEPENDABILITY

QUALITY

ACCURAC,Y

FREED

MILITARY PULSE TRANSFORMERS
IN STOCK FOR IMMEDIATE DELIVERY
SEALED PULSE TRANSFORMERS for use in blocking oscillators, low level
interstage coupling, and modulator outputs. Made in accordance with MIL -T-27 specifications.
These pulse transformers are designed for maximum power, efficiency and optimum pulse
performance. Balanced coil structures permit series or parallel connection of windings for
turn ratios other than unity. Pulse characteristics, voltages and impedance levels will
depend upon interconnections made.

HERMETICALLY

No. 1030
Low Frequency

"0"

Indicator

PULSE
CATALOG

APPLICATION

NUMBER

PULSE VOLTAGE

DURATI04

KILOVOLTS

MICRO-

DUTY
RATIO

SECONDS
MPT-1
MPT-2

No. 10208
MPT-3

Megohmmeter

MPT-4
MPT-5
MPT-6
MPT-7

MPT-8

MPT-9

MPT-10

Decade
Inductors

MPT-11

MPT-12

Blocking oscillator or
interstage coupling
Blocking oscillator or
interstage coupling
Blocking oscillator or
interstage coupling
Blocking oscillator or
interstage coupling
Blocking oscillator or
interstage coupling
Blocking oscillator or
interstage coupling
Blocking oscillator,
interstage coupling or
low power output
Blocking oscillator,
interstage coupling or
low power output
Blocking oscillator,
interstage coupling or
low power output
Blocking oscillator,
interstage coupling or
low power output
Blocking oscillator,
interstage coupling or
low power output
Blocking oscillator,
interstage coupling or
low power output

CHARAC-

TEST
VOLTAGE
KV., RMS

TERISTIC
IMPEDANCE

CASE

SIZE

OHMS

0.25/0.25/0.25

0.2-1.0

.004

0.7

250

DM -12

0.25/0.25

0.2-1.0

.004

0.7

250

DM -12

0.5/0.5/0.5

0.2-1.5

.002

1.0

250

DM -18

0.5/0.5

0.2-1.5

.002

1.0

250

DM -18

0.5/0.5/0.5

0.5-2.0

.002

1.0

500

DM -12'

0.5/0.5/0.5

0.5-2.0

.002

1.0

500

DM -12

0.7/0.7/0.7

0.5-1.5

.002

1.5

200

DM -18

0.7/0.7

0.5-1.5

.002

1.5

200

DM -18

1.0/1.0/1.0

0.7-3.5

.002

2.0

200

DM -18

1.0/1.0

0.7-3.5

.002

2.0

200

DM -18

1.0/1.0/1.0

1.0-5.0

.002

2.0

500

DM -01

0.15/0.15

0.2-1.0

.004

0.7

700

DM -8

0.3/0.3

SEND FOR COMPLETE CATALOG OF
FREED INSTRUMENTS AND TRANSFORMERS

No. 1040
Vacuum Tube Voltmeter

No. 1210
Null Detector &
Vacuum Tube Voltmeter

No. 1010

Comparison

Bridge

R!FTRINSFORMEFCO.,
1722 WEIRFIELD ST.

IN("''

H.T.
(RIDGEWOOD) BROOKLYN 27. N.Y.

www.americanradiohistory.com

No. 1110A
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60 -cycle pickup in the Laboratory,
a 60 -cycle, twin -T, null filter was

you want stable
and trouble -free

inserted ahead of the meter circuit.
The material presented was abstracted from NRL Report No. R3219 by R. P. Lett.

High Sensitivity D -C
Breaker Amplifier

120 VOLT DRIVE CHOPPERS

that can be corrected
to zero phase angle
Normal angle is 800; with an external .039
mfd. capacitor a ZERO angle is obtained,
drive to square wave. Permanently hermetically sealed, SPOT contacts. Residual
noise less 5 mv. rms. at 1/2 megohm circuit
impedance. Contacts rated to 100 V, 2ma.,
tho this current may be exceeded by 10 to
100 times this value for short intervals; the
voltage may be as high as 200 V. Normally
380 to 420 cycles, and -10 to 85°C, unit
may be operated over much wider frequency
ranges and temperatures down to -55°C
with excellent reliability. Meets 10g vibration, 50g acceleration. Specs. can be altered
to special needs. Consult our engineers.
Write for Specification

107...

use

data sheet A-580

AIRPAX

A580 400 cycle

choppers

BY MAX D. LISTON
Liston -Becker Instrument Co.
Stamford, Conn.

extremely small
voltages by a conventional
direct -coupled amplifier is limited
by excessive drift and noise. Slight
changes in emission or other characteristics of the input tube will
produce drift. All tubes have noise
that corresponds to several thousand ohms in the grid circuit so the
noise level of conventional amplifiers is considerably above that
which would be predicted from
Johnson noise considerations when
working directly from low-impedance input circuits.
To overcome these difficulties the
chopper or breaker type amplifier,
shown in Fig. 1, is used. A contact
interrupter sends the input current through alternate halves of
the primary of an input transformer. The alternating voltage
produced in the secondary excites
the grid of a conventional RC
coupled amplifier. The output of
this amplifier is connected to a
similar breaker that synchronously
rectifies the output to form a d -c
voltage whose voltage and polarity
is an amplified function of the input voltage.
Synchronous rectification also has
the desirable feature that only
signals or noise having components
the same as the breaker frequency
will add to produce d -c in the output. This results in a high discrimination against noise and induced signals originating in both
the input circuit and in the ampliAMPLIFICATION of

d -c

fier.
Success of the breaker type amplifier is largely determined by in-

nÍRPÀÁ
PRODUCTS

DESIGNERS

MIDDLE

ENGINEERS

COMPANY
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put -circuit design. The zero stability of this type amplifier is no
longer limited by the stability of
tube characteristics but by thermal
potentials, stray currents and electrostatic potentials. At input im January, 1954
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Precision

Øe*ned (or(.Oe:7nef

TYPE 354-B
TYPE

116-A

WAVEGUIDE

WAVEGUIDE

TO COAXIAL LINE

TERMINATION

ADAPTER

P

1.30
c21.20

3

Frequency Range:
8.2 to 12.4 kmc/s
Very Low VSWR:
Less than 1.015

Stable
Characteristics
Rugged
Waveguide Type:
RG-52/U

Flange Type:
UG-39/U

For prevision measurements F RD presents a
standard of impedance.
The termination consists
of a matched resistive
insert terminating a section of RG-52/U wave guide. Each insert is
tested to insure that its
VSWR is less than 1.01.
Dimensions of the wave guide are maintained so
that its characteristic
impedance is within 0.5

>1.10
1.08

11

12

13

Wide Frequency Range: 8.2 to 12.4 kmc/s
Low VSWR: (See curve)

Waveguide Type: RG -52/U
Flange Type: UG-39/U
Coaxial Connector: Mates with UG-21B/U
or equivalent

The Type 354-B Adapter is designed for making minimum reflection connections between
waveguide and coaxial line. Typical VSWR is
shown in the curve. The low VSWR assures
least disturbance of the electrical properties of

Flange faces are milled
flat and the screw holes
are referenced to the
center line.

PRD FOR

10

KMC/S

percent of nominal.

CHECK WITH

9

mating components.

QUALITY -BUILT TEST EQUIPMENT

The components shown are typical of the very complete PRD line of precision -built
Microwave Test Components. Standard items available include Attenuators, Terminations, Slotted Sections, Transmission Line Components, Frequency Measuring Devices,
Detection and Power Measuring Elements, Signal Sources and Receivers, etc. Write
today for the PRD illustrated catalog. Address Dept. E-1.

Xv?e?Y72/k
WESTERN SALES OFFICE:

North Seward St.
Hollywood 38, California
7411/2
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(continued)

pedances below 2,000 ohms the
chief difficulty is stray thermal
potentials. In the amplifier described here, thermal potentials
are reduced to a minimum by
eliminating all unnecessary solder
junctions. Those that cannot be
eliminated are made with a special
low-thermal solder designed to
match the thermal -electric properties of the copper wire employed in
the primary. The breaker contacts
are designed to prevent rubbing
that would generate heat. The gold
contacts are also selected to match
the thermal electric properties of
the input copper circuits. The en -

S.S.WHITE REMOTE CONTROL
FLEXIBLE SHAFTS

THE PROBLEM
DESIGNING FOR LOWER INSTALLATION COSTS
A design engineer wanted to incorporate a manually controlled trip
odometer into an automobile speedometer assembly. When it came

to designing the control linkage between the knob and the odometer,
he was faced with the problem of selecting a method which would
be economical both from the standpoint of materials and from the
standpoint of easy installation. That's why he chose

-

iNPUT
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;

60aK
0

03
2.2
NEC

INPUT
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0.066

I

L_.

THE LOW-COST SOLUTION

-J: 330
15V

TENt
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L

AN S.S.WHITE REMOTE CONTROL FLEXIBLE SHAFT
The adaptability of the flexible
shaft control allowed the speedometer to be properly positioned
on the dashboard and the odometer reset knob to be placed where
the user could readily operate it.
Furthermore, the use of the shaft
eliminated time-consuming alignment problems-resulting in important savings in assembly time
and costs and what is equally
important, contributed to a design which adequately met customer acceptance.

-

It will pay you to investigate the
cost -reducing possibilities of
using S. S.White flexible shafts on
your own remote control applications.

Here's Important Design Information
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The 256-page Flexible Shaft Handbook has full details on
how to select and apply flexible shafts. A copy will be sent
free if you write for it direct to us on your business letterhead.
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K=X 1,000

1-Sensitive d-c amplifier uses
breaker in input to convert low-level d -c
into an alternating signal
FIG.

January,
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New Home for HERMASEAL

The bige, pdeasar t reeptiun rvocn .ffers a

rierd3y wetcnme to
ors at HermaseaL

all eq(tipme-_t in the

rocern Hérmaseal

Designed in every detail
to give you the finest of
service on your glass -to metal seal requirements.
Hermaseal's new, 11,000 sq. ft. plant is completely modern in layout and equipment. It
was planned specifically for both mass production, to assure prompt delivery, and highest quality glass -to -metal sealing, vacuum
pumping and hermetic assemblies.
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BALLANTINE
ELECTRONIC VOLTMETERS
for

/

Color TV Engineers
A

genii/hie

WIDE -BAND ELECTRONIC' VOLTMETER

for
Television Video Circuits
VIDEO RANGE

15cps-6mc.

1mv-1000v.

VOLTAGE RANGE
INPUT IMPEDANCE

11megs shunted by 7.5 uuf

ACCURACY

3 %

to 3mc; 5% above.

when used without probe, sensitivity is increased
to 100 microvolts but impedance is reduced to
meg shunted by 25ppf.
1

MODEL 314
Price $285

A

set uhVe

PEAK-TO -PEAK ELECTRONIC VOLTMETER

for
Television Pulse Circuits
VOLTAGE RANGE
FREOUENCY RANGE
PULSE

MIN

WIDTH

REP RATE

lmv-1000v pk-to-pk
(Sine Wave)._.10cps-100kc

3usec-250psec
20 pulses per sec

INPUT IMPEDANCE ____ 2meg shunted by

ACCURACY

5 %

fluid*

for pulses

*Shunt capacitance is 15uuf on
two most sensitive ranges.
MODEL 305
Price $280

Both Instruments Feature
Single logarithmic voltage scale with decade range switching.
Same accuracy of reading at ALL points on the scale.

WORLD'S LEADING ELECTRONIC MEASURING INSTRUMENTS
Write for complete information for this and ether
Ballantine Electronic Measuring Instruments.

BÁLLAJ%TIE LABOIIATOIIJES, INC.
100 FANNY ROAD, BOONTON, NEW JERSEY
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tire breaker unit is shielded to
minimize the effects of temperature
change.
The input transformer must have
a minimum shunting effect on the
input circuit. The effective input
circuit impedance must also be increased to a point well above the
tube noise. In the breaker amplifier this reflected secondary impedance is always above 10 megohms. This is accomplished in a
transformer working at 8 cycles a
second.
Noise caused by heater-cathode
currents prevents the use of conventional cathode -resistor bias at
low frequencies. Battery-fixed bias
was employed on the first instruments. This produced satisfactory
results, but the batteries became
noisy in time and careful selection
of tubes was necessary. Also, the
life of the preamplifier tube was
short since the bias did not adjust
for changes in tube characteristics.
In an effort to overcome these difficulties a floating grid was tried.
This worked satisfactorily since the
grid would automatically adjust to
the potential which gives no grid
current. This is the optimum operating point for this type circuit.
Although the floating grid
eliminated the need for preamplifier
tube selection and replacement, the
system had one bad feature. Severe
overloads (1,000 times or greater
than the normal signal) would
cause the bias to be lost temporarily
and as long as 30 minutes were
sometimes required for the instrument to recover its normal gain. A
750-megohm resistance was added
that does not interfere with the
normal self -biasing of the circuit
but does reduce the recovery time
to a maximum of 10 seconds.
The preamplifier -stage filament
is heated by r-f. This has been
found cheaper than a d -c supply and
more reliable. Tube voltages in the
preamplifiers are : 4.5 volts for the
heaters, 40 volts on the plate and
20 volts on the screen. This
minimizes gas noise and has been
found to give more satisfactory
operation at this low level than
rated operating conditions.
Several considerations influence
the choice of the breaker frequency.
Where rapid overall response is re January, 7954
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cision with which
olorléy Ele o c Cores are produced is perhaps
best, ttemo4 t/rat` d by the methods used in
marking' d utting the cores.

//

Each cor= is stamped with diagonal lines assuring
positive identification between core halves

er cutting. Accurate cutting -grinding machines
cut the cores to such close tolerances that the
resulting core faces can be reassembled with a
maximum air gap of only .0005" per leg.
All this care and precision results in uniform
electrical characteristics which assure you of
greatly improved efficiency of core performance
for your products. Moloney HiperCore Electronic
Cores are wound cores of cold -rolled oriented
silicon steel, and give better performance
with important savings in size and weight, and
have greater flux carrying capacity
with lower losses ...and they are uniform

in these advantages.
ME09.9E

Rigid production controls
guarantee the high quality of
Moloney HiperCore Electronic
Cores. Available in any quantity
in any of more than 1000
standard sizes or to your own
special specifications if desired.

Write today for Bulletin SR -20
containing specifications, per.
formance data and prices.

MOLONEY

ELECTRIC COMPANY

Distribution Transformers . Load
Manufacturers of Power Transformers
Unit Substations
Ratio Control Transformers
Step Voltage Regulators
SALES OFFICES IN ALL
ELECTRONICS
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quired a high breaker speed is
required. It is also desirable to
avoid frequencies near power-line
frequency or its harmonics. At the
low levels for which this instrument
is designed, induced voltages from
power lines are usually many
times larger than the signal being
measured.
Amplifiers have been built with
breaker frequencies from 2,000 to
8 cps. The 8 -cps units are definitely
superior both from discrimination
of induced signals and from the
standpoint of breaker life. Discrimination of better than 1,000 to
1 is obtained from this arrange-

How

ment- Eighty cycles is employed
where higher speed of response
is required. Higher breaker speeds
have been found to be short-lived

BERKELEY EQUIPMENT
helped solve a Problem

and undependable.
The noise level of this amplifier
closely approaches the theoretical
limit, 0.003 p.v peak to peak. Zero
drift is less than 0.005 p.v per day.
The maximum offset from zero is

for Lenkurt Electric Co., San Carlos, Calif.
PROBLEM: Increasing speed and accuracy in determining characteristics of

filters and meshes at production -line test stands. Required: determination of frequency to an accuracy of ± 1 cycle.

0.01
SOLUTION: Use of a BERKELEY EPUT (Events -Per -Unit -Time) Meter to
determine frequency, displaying results in direct -reading digital form,
with an accuracy of ± 1 cycle.
RESULTS: Frequency checks are now made in 30 seconds, as against

5

BY HERBERT HELLERMAN

Syracuse University
Syracuse, N. Y.

If it involves faster, more accurate, easier and simpler

IN APPLICATIONS involving d -c ana-

ways to measure frequency, flow, pressure, velocity,

rpm., time intervals, viscosity-or high speed counting
and counting plus pre-set control chances are that
BERKELEY can help you solve it. Complete data
sheets covering many applications in these fields are
yours for the asking-check the handy coupon below
and mail it now!

-

problem?
M-22

BECKMAN

INSTRUMENTS INC.

2200 WRIGHT AVE., RICHMOND, CALIF.

Dept.

,

2200 Wright Ave., Richmond, Calif.

MEASUREMENT OF:
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Flow

Please send me application data sheets checked
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Variable Balanced D -C
With Low Output Impedance

to 10
minutes formerly required. Previous high possibility of error now
virtually negligible. Substantial reduction in training required for
test stand operators.
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solve your
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a

logue computers it is sometimes
necessary to obtain a pair of d -c
voltages which are equal and opposite in polarity with respect to
ground. In many such applications
the magnitude of the balanced output must be a function of a potentiometer shaft angle and must Ito
zero for zero shaft angle. Furthermore, it is often necessary to have
low output impedances from each
of the balanced terminals to ground
so that a function potentiometer or
other low-impedance device may be
connected at the output terminals
without destroying the accuracy.
Basically the problem is as shown
in Fig. 1A. The input impedance
Z, should be very high so that loading error on the input potentiometer P is small. The output impedances from points b1 and b,
should be very low so that RL need
not be very high in resistance.
The solution to this problem is
January, 1954
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in Flat Temperature
The
Response in high -K

CAPACITANCE RANGE-MMF

STYLE

220-530
530-820
820-2400
2400-4700

831
801
811
821

Tolerances: ±5%, ±10%,

±20%.

NOTE THESE FEATURES:
Flat temperature characteristic.
Greatest capacitance change
from 25°C value:
+5%, -5% from -55°C to

STYLE 831

+105°C

STYLE 811

+5%, -10% from -55°C to

+ 125°C

STYLE 801
STYLE 821

Stability with age: 1% maximum decrease in capacitance
per decade of time

The ERIE K -LOK marks a significant advance
in ceramic capacitor design and application.
It marks the culmination of several years of
development activity with the single objective of producing a ceramic capacitor with
truly premium performance characteristics.

Low voltaae coefficient:

Negligible piezo-electric effect
Life rating: Up to 1000 VDCW
at 85°C; 500 VDCW at 125°C

`TRADE MARK

Power factor: 111% maximum
TYP CAL TEMPERATURE CHARACTERISTIC

+5'

»

0°

Insulation resistance:
megohms minimum

CAPACITANCE CHANGE FROM 25"C VALUE

t. +10
z

I

Ca-

pacity change less than 5%
from zero to rated voltage

10,000

Low loss phenolic dip for mois-

U

ture seal and mechanical

b-

ruggedness
K -LOK can be used on
special order in supplying various high voltage disc capacitors
and printed circuits

u -10'

ERIE

z
ú
cc
a.

0' +70 +20° +30°+40° +50' +60' +70° +80° +90°+100'+110°+120'-- 130
+ 25
TEMPERATURE IN DEGREES CrNTIGR\DE

-60° -50° -40° -30° -20° -10°

Samples available on request

ERIE components are stocked by leading electronic distributors everywhere.
CORPORATION

ERIE RESISTOR

...

ELIE_TRONIcs DIVISION

Main Offices: ERIE, PA.
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Looking for ANSWERS on

ANTENNAS ?
GABRIEL,first source of supply for most
of the nation's manufacturers, offers you these

excellent antenna design and
manufacturing facilities.

Gabriel design has paced the
growth of antenna development.
Outstanding are its Parabolic
Microwave Antennas for 940,
2000, and 7000 MC bands, and
new Gabriel Cosecant UHF Broadcast models featuring null fill-in.

-

an 1130' range, a

2000'

-

are
range, and 3200' range
fully equipped with Transmitting
towers, an array of revolving
mounts, and complete
pattern
recording instruments.

A Eb,

R2

If;
1

... for your specific requirements, or for
bulletins on Gabriel Microwave, UIIF and Communication Antennas.
WRITE

Formerly Vorkshop Associates Division
THE GABRIEL CO.. Endicott St., Norwood, Mass.

6
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modified for production from prototype
design of Federal Telecommunication Laboratories, is typical of Gabriel engineering
and manufacturing that can help you.
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Eb2

the output impedance from b2 to
ground is negligible and it can be
shown that

This 16 -bay VHF antenna, shown at right,

p

principle has been developed which
meets all of these specifications.
The idea is illustrated in Fig. 18
and consists of connecting the
potentiometer output to the grid of
a cathode follower and the cathodefollower output to a d -c feedback
amplifier with a gain of -1. The
load R. is tied between the output
of the cathode follower and the output of the feedback amplifier. In
this system, potential E. is sufficiently negative to make Ebi zero
when E, = 0 (The potentiometer
dial at zero) A zero adjustment in
the d -c amplifier makes the potential at point b, zero when the potential at point b, is zero. If K the
forward gain of the amplifier is
very large then

by making R, = R2, Eb, is equal to
-E.,. The output impedances from
terminals b, and b, to ground are
low. If the gain K. is very large,

Gabriel's three major test pattern
ranges

fairly easy if one or more of the
above requirements is relaxed, however, the need for all the above
conditions to be satisfied represents
an important practical problem.
A circuit based on a simple

Use post card on

last page.
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EG,

R,

where K, = Eb, / E, the open -circuit gain of the input circuit, and
Z5, is the output impedance from
b1 to ground.
The output potentials are balanced and proportional to the input
E. The proportionality constant is
fairly close to unity in most practical cases. This formula was derived
on the basis that K. >> 1. If this
condition is satisfied, the balance is
substantially independent of R, or
the input circuit feeding the point
b,. However, the magnitude of the
output voltage does depend somewhat upon these quantities. Care
must be taken in the design of the
output stage of K. so that it can
deliver the necessary d -c current to
R5. If desired a small potentiometer
January,

1954-

ELECTRONICS

Bendix
Builds
a

Better

eaék
Inexpensive
Efficient
Versatile
The new Bendix AN approved AN3057B
cable clamp is now available. Engineered by
Bendix to the highest quality standards, this
cable clamp offers major design improvements.
The clamping action is radial and completely
eliminates wire strain and chafing by holding
the wire bundle firmly in rubber. This clamp
will accommodate a wide range of wire bundle
sizes, but an even greater range can be handled
through the use of the Bendix AN3420A
accessory telescoping sleeve.
The new AN3057B cable clamp will also
waterproof multi -conductor rubber covered
cable on the rear of a connector, or where
moisture -proof entrance through a bulkhead
or into an equipment box is required.
This versatile clamp is a product of the
Scintilla Magneto Division of Bendix Aviation
Corporation and is a companion AN accessory
to the world famous Bendix Scinflex line of
electrical connectors. Write our Sales Department for details.
..

WM»

MUM

4r

SCINTILLA DIVISION of

7e/RRRRRRRR

SIDNEY, NEW YORK

FACTORY BRANCH OFFICES: 117 E. Providencia Ave., Burbank, Calif.
Stephenson Bldg.,
582 Market Street, San Francisco 4, California
512 West Avenue, Jenkin6560 Cass Avenue, Detroit 2, Michigan
Brouwer Bldg., 176 W. Wisconsin Avenue, Milwaukee,
town, Pa.
Wisconsin. EXPORT SALES: Bendix International Division, 205 East 42nd
St., New York 17, N. Y.
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Óu7súuea7e.
Neoprene gland.
Centered clamping action.
Increased close down.
Positive grounding feature.
Cadmium plated die-cast alumi-'
num nut.
Shorter over-all length.
Waterproofs multi -conductor cable.
Immediate delivery.

ONLY KAY LAB MULTI -PURPOSE
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continued`

ABSOLUTE DC POWER SUPPLIES

PROVIDE0

0

REGULATION
e

7sTABILITY
CALIBRATION
1-The problem of obtaining a high
input impedance to minimize loading
error on potentiometer (A) is solved by
use of cathode follower circuit (B) as
described in accompanying text
FIG.

SPECIFICATIONS:

These units are absolute
sources of D. C. voltage

independent of line voltage and output load
variations. The output

voltage

is

constantly

Long Time Stability; 100 parts per million
Short Time Stability; 50 parts per million per hour
Output Impedance; under 0.1 ohms
Output Hum and Noise; under 0.5 millivolt

Load Regulation Factor; .01%
Line Regulation Factor; .01%
Response Time; 1.0 milliseconds
Bias Supply; 0 to 150 volts

compared against the

STANDARD POWER SUPPLIES

internal standard cell
and thus, absolute calibration and stability with
reference to the cell is
insured.

Model

Range

Output
Overall
Output Filament
Voltage
Voltage Current Dimensions
D
Cal.
H
Current Control Amps. W
3 19x 8-%x20-1/4 0.1%
150 ma. VB
250 ma. VB
5 19x 8-'/4x20-'/4 0.1%
500 ma. VB 10 19x17 -1/2x13-1/4 0.1%

30C-15 10-300V
30C-25
30C-50
30C-100
1 amp.
VB
50C-25 10-500V250 ma. VB
50C-50
500 ma. VB
VB
amp.
50C-100
1

SEND

NOW

VA

NEAREST REPRESENTATIVE.

5

10
10

19x17 -1/2x20-1/4
19x 8-%x20-%
19x17-1/2x13-1/4
19x26 -1/4x20-1/4

0.1%
0.1%
0.1%
0.1%

OUTPUT VOLTAGE CONTROL

FOR FREE

DETAILS AND NAME OF

10

VB

.... Output variable in one volt steps variable
steps by a potentiometer.
.... Output variable in ten volt steps adjustable

between

can be placed in the cathode lead of
the input cathode follower to do
the zeroing of point b1. If this is
done, point 0 may be grounded. The
effect of this resistor on the balance is negligible, and the effect
on the magnitude of the output can
be calculated by finding the new
value of Zb, and Kt due to the addition of this resistor and substituting in the formula.
A circuit utilizing these principles was used to obtain balanced
outputs from zero to -2150 volts
across an RL that was a 16K
sinusoidal potentiometer. Resistors
R, and R_ were each 500K 1 -percent
wire -wound. The amplifier Ko consisted of a 12AX7 tube and a
12AU7, giving a gain of several
thousand.
The total power -supply drain
was 20 ma from the positive
supply. The unbalance was not
greater than 1 percent. The critical
values of resistance are R, and R.,
the two feedback resistors.

between

steps by a potentiometer.

Fixed voltage and constant current models available.

Voltage and current calibrators available.

Battery -Powered
A -C Voltmeter
By L. FLEMING

Falls Church, Virginia
PRECISE ELECTRONIC

INSTRUMENTS

LAB
Kalbfell Laboratories

216

Inc., 1090 Morena Blvd., San Diego 10,
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PORTABILITY and complete isolation from power lines are requirements that point to the use of
battery -powered instruments. Stability demands the employment of
January, 1954
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John

F.

Lawson, General Service Manager ut

u-

U_u

t.l,v.ur

He hates

L<;npany, tells why:

to see you walk!

"People don't like to climb stairs," says Mr. Lawson, "and we
don't want them to do it!
"When we sign an Otis maintenance contract with a building owner, we not only promise to keep his elevators in good
running condition-we promise the fastest possible service.
"To keep this pledge-and to save many people many steps
-we have thousands of parts in reserve in warehouses throughout the country. But in an emergency we deliver replacement
parts from the most convenient point. These frequently go by
the fastest possible way-via Air Express.

G
ELECTRONICS

-

January, 1954

'We use Air Express un an average of six times a day.
Everything from small but vital contacts and switches to heavy
windings in weights from one to 700 pounds goes Air Express
-and gets there fast!
"Air Express is a big factor in making Otis maintenance .a
service on which our customers can depend. Yet We've found
that, in most of our weights and distances, Air Express dependability is priced lower than any other air service!"
It pays to express yourself clearly. Say Air Express Division
of Railway Express Agency.
!

111;'Expresc

Want more information?
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Use

rr-iERE FIRST ria
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U.S.

Scheduled Airlines
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ever meet
one of

our
Spring Engineers?

f

Sl r9f
S

IF YOU HAVEN'T, perhaps it's
time you did. Our Spring
Engineers don't have torsion springs for eyes or wire
forms for ears, to be sure,
but they know just about
everything there is to know about designing the right spring for
the job. That's hardly surprising in view of the thousands of
tough' spring problems that have been solved at lower cost by
Lewis Spring Engineers.

es"deeo

If a spring is a vital part of your product, get acquainted with one
of our Spring Engineers. Chances are good that he can show you
how to realize maximum product performance at minimum cost
with a Lewis spring that's engineered to the job. Behind his recommendation stand the experience, facilities and reputation of a
company geared to serve you quickly and well.
LEWIS SPRING

&

MANUFACTURING COMPANY
CHICAGO 47, ILL.

2656 W. NORTH AVE.

PRECISION

SPRINGS
The Finest Light Springs and Wire forms of Every Type
218
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negative feedback. Most feedback
circuits, however, when applied to
filamentary tubes, call for separate
A batteries for different stages in
the circuit.
A battery -powered electronic a -c
voltmeter has been described by
the writer', which employed a feedback loop extending from the plate
of the third stage to the screen
of the first stage, thus permitting
a common battery supply for all
three filaments. Screen feedback,
however, has considerable disadvantages. For the best stability of
calibration with respect to tube
changes, the feedback voltage
Mould be introduced directly in
:eries with the input.
The circuit described here does
this, while preserving the simplicity and low battery drain of

FIG. 1-Elementary feedback circuit for
three stages and common A and B batteries described in text

the earlier design. Figure 1 shows
the basic circuit idea, and Fig. 2
the complete circuit.
Overall characteristics are: fullscale sensitivity, 4 millivolts to 40
volts in 5 ranges; frequency range
(for 5 percent error), 7 cycles to
40 kc; input impedance, 50 megohms shunted by 50 !mil; battery
requirements, 1.5 v at 150 ma and
67 v at 0.8 ma. The circuit is
designable to a wide variety of
characteristics.
In an amplifier having an odd
number of stages, a feedback impedance R. is made common to both
the input and the output circuits.
The load in the output circuit is a
rectifier-type meter and a voltage
proportional to the current through
the meter is introduced in series
with the input. It may be noted
that this arrangement is not equivalent to a cathode resistor common
to all three stages. The negative
January, 1954
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HIGH SPEED
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steels

PERMANENT ALNICO MAGNETS

CRUCIBLE STEEL COMPANY OF AMERICA,

STAINLESS

name in special purpose

GENERAL SALES OFFICES,

TOOL ALLOY
Want more information?

OLIVER BUILDING, PITTSBURGH,

PA.

MACHINERY SPECIAL PURPOSE STEELS
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AN INSTRUMENT THAT

LEFT
Being

R

PERMANENT MARK
years, has truly set

a new standard
for expected VTVM performance.
Many laboratories, today, will not
s_ttle for less thon Millivcc when
Buying electro:tic test equipment.

3,000 times more sensitive

than ordinary vacuum tube voltmeters for DC (0-1 mV instead of
the customary 0-3 V lowest scale),
Millivac's MV -17B, for the past 5

rin

sides of both the filament and the
plate supplies are connected directly together, and the signal voltage across R is common only to
the input and output circuits.
The input and output both have
a common terminal, indicated by
the ground sign. Thus this type of
feedback can be used in an amplifier as well as in a vtvm.
Whereas in an ordinary amplifier
a ground terminal is common to
the input, the output, and the
power supply, the present circuit
is able to ground only two.

,H+<,tN

2-Capacitive attenuator permits
high -resistive input impedance in a -c
vtvm using feedback circuit
FIG.

slow Y

VOLTS
_
i

°#3

.Oa
MIDINPIJS

cr`i

ZERO GROUND

CORP
STRUNI£NT

PO
PULL.

SCNA'NEC7ALY

N,,,,

information concerning this instrument and
other sensitive vacuum tube millivoltmete:s for DC,
low frequency and high frequency write to:
For more

MILLIVAC INSTRUMENT CORPORATION
P.O. BOX 997, 444 SECOND STREET, SCHENECTADY, NEW YORK
"'Time Progresses-So Do 1Vc"

In a practical three -stage device
this is not, however, a serious
drawback. The capacitance between an ordinary set of small
radio batteries and a metal cabinet
is only about 40 N.p.f at most. The
feedback resistor R in a three stage amplifier is generally of the
order of a few ohms, so that capacitance effects in a shielded case,

or noise pickup in an unshielded
case, are not important. An adaptation of this scheme has been
used successfully in a single -tube,
battery -powered cathode follower'.
The sensitivity of a vtvm of this
types is given by
1
e

1

+

A,.42G,3
RA,A2Gm3

where I = a -c signal current through
220
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the wire in your product
aiding or hindering production
Ix

Even little points of product superiority can make a big difference in
your over-all production costs.
Sangamo Electric Company, of
Springfield, Illinois, for example,
found that in wiring up their meters
and time switches with Rome Synthinol 901 thermoplastic hook-up
wire, they were able to speed up
production because of the "tight
lay" of the stranding and the perfect anneal of the conductor. Compact connections were possible in
less time.
In addition, Rome Synthinol 901
provides high resistance to moisture, flame, acids, oils and solvents, plus extreme resistance to

heat deformation, shrinkage and
cracking, as well as improved
solderability. Such attention to
quality is basic policy with Rome
Cable. Whether you need a special
hook-up wire or a complex multiconductor cable, Rome has the
engineering skill and production
facilities to give you exactly what
you want.
Rome Synthinol 901 hook-up wire
carries Underwriters' Laboratories
Appliance Wiring Material Labels
and is approved for use in appliances where exposed to air at temperatures up to 105° C. Available
as solid or stranded in a wide
range of permanently clear colors.

Here operator Is
stripping Rome Synthinol 901 wire
to make leads for the potential coil
in Sangamo Electric's Type "J"
meter. The special thermo-plastic
compound assures dependable service life under severe operating conditions.

It Costs Less to Buy the Best

ROME CABLE
ColpeteMeet,
ROME

TORRANCE
ELECTRON ICS

-

January, 1954

NEW YORK
zucd

CALIFORNIA

ROME CABLE CORPORATION, Dept. EL -1, Rome, N. Y.

Please send me information on Rome Synthinol 901.
Name

Address
City

Want more information? Use post card on last page.
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Title

Company
Zone
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,MOTOR

STARTING

RELAY

Gma

,OVERLOAD

TRIP

LIGHT DUTY

v

/

HERMETICALLY
SEALED

.MIDGET

LATCHING

RELAY

,RADIO

AND HIGH
VOLTAGE

"as specified"
Because all Leach Relays are quality

engineered for dependable duty...
they are specified first by leading
manufacturers of industrial equipment of all types. If your equipment
demands relays that are first and

foremost, more dependable and
longer lasting, specify Leach Relays
... they're more dependable... performance proves it. Whatever your
relay control problem... ii s a challenge to Leach. Illustrated are but a
few of the wide selection Leach
provides industry, as standard
equipment.

\/

MULTIPOLE

V

MIDGET RELAY

RELAYS SHOWN ABOVE CAN BE SUPPLIED WITH VARIOUS
CONTACT ARRANGEMENTS. WRITE FOR DETAILS.

BETTER CONTROLS THROUGH BETTER RELAYS

Y/ CIRCUIT CONTROL

5915 AVALON BOULEVARD,

LOS ANGELES 3,

Representatives in Principal Cities of U.
222
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fier meter used in the device
= input signal voltage
= voltage gain of first stage
= voltage gain of second stage
= transconductance of t hird stage.

When the gain-transconductance
product A,. A2 G,ma is large, the sensitivity I/e approaches the simple
quantity 1/R,,.
The practical circuit having the
specific characteristics listed earlier is shown in Fig. 2. The tubes
are the commonest type of filamentary voltage amplifier pentode.
Two are triode -connected, the
other, the second stage, connected
as a pentode with a loose voltage
divider supplying the voltage to its
screen, so that the operating point
does not depend critically on the
cutoff characteristic of the tube.
The third stage is triode -connected because it normally operates
as a current amplifier into a lowimpedance load, the meter. Thus
its voltage gain is low, and Miller effect capacitance is small.
The triode connection of the first
stage was dictated by the original
application of the instrument, the
measurement of the output of
piezoelecltric accelerometers'. These
transducers have a capacitive internal impedance of the order of a
few hundred p.pf. To preserve low frequency response, the resistive
component of the vtvm hence had
to be high. That is the reason for
the 50-megohm grid resistor R1.
To enhance the stability of this
first tube with this high grid resistance, it was operated at a rather
low level of plate current.
Low-plate -current operation of
tubes reduces ion currents more
than proportionately, an expedient
long used in electrometer -type circuits. The high plate-load resistance R2, used to keep the d -c plate
current low, unfortunately drops
the high-frequency response as
well. The droop at high frequencies
is not as bad with the tube in triode
connection as in pentode connection, because in the former mode
the comparatively low dynamic
plate resistance of the tube shunts
the load R2.
The high input resistance requirement leads naturally to the
consideration of a capacitive input
January, 1952
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Now available for aluminizing color TV tube components ..

.

gehigh vacuum costars
minutes, the load is coated with aluminum.
Three cycles per hour are easy, four are possible.
To help you get ready for color TV tube production on a mass production basis, we can furnish you with this type of equipment, with
inline aluminizing systems, or with stationary
individual unit systems.
For information on any application of high
vacuum to color TV tube production, write to
Consolidated Vacuum Corporation, Rochester 3,
N.Y. (a subsidiary of Consolidated Engineering
Corporation, Pasadena, California.)

Large CVC high vacuum Boaters, similar to those
used for metallizing plastics, are. now available
for aluminizing color TV tube faceplates and
faceplate inserts.
Units such as the CVC LC1-48A, illustrated
above, are easy and economical to operate. Pieces
are loaded on an extra -long cylindrical fixture
which opens to permit easy attachment at a convenient working level.
The entire fixture is rolled into the vacuum
chamber, the door closed, and, in a matter of

Consolidated Vacuum Corporation
Rochester 3, N.

Y.

designers and (manufacturers of high vacuum equipment
SALTS OFFICES: PALO ALTO, CALIF.

www.americanradiohistory.com

CHICAGO, ILL.

CAMDEN, N. J.

NEIN

YORK, N. Y.
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attenuator for range switching.
The decade steps shown work out
satisfactorily. The shunt input capacitance is only 50 p.u.f, but the
lowest capacitance seen by the first
grid is 500 p.p.f. It is interesting
to note that a capacitive attenuator
is theoretically flat up to infinite
frequency. Its errors occur at low
frequencies, due to the shunt load

control
monntainemovin g
"muscles"
es
the

the

PROBLEM

SOLUTION

Working with the manufacturer,

Crowing "muscle power" of heavy
earth -moving equipment called for
more and better control. DC control
systems seemed to be the answer,
but they would have to be dependable in arctic cold and tropical heat,
jolting through dust or rain, twentyfour hours a day, without complicated maintenance. The manufacturer brought his problem to Vickers
Electric Division engineers: "Can
you help us work out DC systems
that will meet our needs?"

experienced Vickers engineers

helped develop control, regulating
and battery -charging systems that
are dependable, with minimum
maintenance, in this punishing service. Quality Vickers Selenium Rectifiers, engineered to the problem,
provided the "muscle control" that
helps keep'construction on schedule,
around the world.

resistance across the attenuator.
The feedback impedance in this
practical case is a 12 -ohm resistor
in series with a small inductance.
The latter is a phase corrector used
to flatten out a peak in the response
near 30 kc. The feedback factor is
about 15 db.
Regenerative peaks in the low frequency region are the most common difficulty in circuits of this
type. The disparity in the various
interstage coupling capacitances
indicates a practical solution.
The signal rectifier is a full -wave
bridge using four germanium
diodes. The cheaper half -bridge is
satisfactory where gain and power
consumption are not at a premium
its sensitivity approaches half the
value of a full bridge.
Midband sensitivity of the complete vtvm is slightly affected by
changes in battery voltage due to
aging. However, the high internal
resistance of an old B battery tends
to introduce a regenerative peak at
the low frequency limit of the band.
This trouble is eliminated by an
electrolytic capacitor.
A built-in switch circuit is incorporated to permit checking the
battery voltages with the indicating meter. A jack J adapts the instrument to use as an amplifier,
having an output impedance of
;

10,000 ohms.
REFERENCES

Rectifier quality starts
with raw materials and is carefully maintained through every step of manufacture.
The experience of Vickers engineers, who
have solved thousands of circuit problems by
system -engineering dependable Vickers rectifiers to the application, is at your disposal,
Vickers Selenium

(1) L. Fleming, Sensitive A -C VTVM,
(2) L. Fleming, Battery -Operated Cathode Follower, ELECTRONICS, p 178, May

ELECTRONICS, p 122, Dec. 1950.

1950.

(3) L. Fleming, A -C Voltmeter for
Built-in Instrumentation, ELEcrnoNlcs,
p 152, Sept. 1950.
(4) L. Fleming, A Ceramic Accelerometer of Wide Frequency Range, Jour Instrument Soc America, 24, p 968, July

without obligation.
Write for Bulletin 3000.

1951.

ICKERS ELECTRIC DIVISION

1R

Inc.

SPERRY CORPORATION
SAINT LOUIS, MISSOURI
1801 LOCUST STREET
A
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for Transistor
Amplifiers
AGC
IN

A

PAPER

entitled "Automatic

Gain Control of Junction Transis January, 1954
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LABORATORY DELAY LINE STANDARDS
The Millen delay line kit effectivs2y pin .ides a mess for the
development and design engineer » ched: the affect of various
delays in their actual developments senate without the time loss
and expense s producing separate ices Cs- each trial Increased
requirement for time delay circuits in radar, color television and
other modert electronic applications has resented a aroblem to
the design sad development engireec as. it has been both time
consuming ace expensive to obtain delay rises for dev lopmental
work as each line was necessarily ctt to -t estimated delay and
any change :a requirements necessta.ed ti fabrication of a new
delay line. The Millen delay line ki- s desi4-sed to prov de a ready
means of ob.aining various delays born .1) microsecorris through
2 microsecoa Is in increments of .Ri miee©econds except at the
extreme ends of this range. The Imes icy be used repeatedly
without deterioration as they are termetieelly sealed, :he smaller
lines in glass tubes, the 1 microsecond lire in a metal container.

t

Actual delay as measured by phase skit method are marked uc
each delay line. The laboratory calibsaAlm of each delay line is
accurate to
0.002 microseconds on ai if the .10 microsecor d,
0.01 microsecond
.25 microsecond and .03 microsecond lines and
on the 1 microsecond line. Combination of delay lines supplied
makes possible the following delays:

t

0.10 µs.

0.20
0.25
0.30
0.35
0.40
0.45
0.50

t

0.55 µe.
0.60
0.65
0.70
0.75
0.80
0.90
1.00

Characteristic impedance

Each set core.i'ts of:

0 us.

=

-

t 20%.

PHYSICAL DIMENSIONS:

0.01

0.1
0.25 µs.-11"
'
0.30 es.-'
1.00 µs. -c`4"

CA_IBRATION TOLERANCE

TOL.

2-0.25 us. =
1-0.3 ) us. =
1-1.00 us. =

ELECTRONICS

.30

1350 ohms

µs.-%' dio.

NOMI NAL
DEUS

2-0.

-

1.35 us
1.50
1.55
1.70
1.75
1.30
1.90
2.00

µs.

0.025 µs.
0.03 es.
0.05 µs.

January, 1954

= 0.002

= 0.002

µs.
µs.

= 0.002 µs.
= 0.01 µs.

dia.
dia.
x

x imo'

x'3'

long
long

x'Is's long
45/4 t 1'
-

All seven lines are mounted in a metal case 93Ç' x
for convenience in storing and safety i handling.
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a klystron
is the

of

airborne radar...

tor Amplifiers", presented at the
National Electronics Conference
F. H. Blecher of Bell Labs described
a method for applying age to

transistor circuits.
Although the absolute value of
emitter resistance varies from
transistor to transistor, it was
found that in practically all cases
it would vary inversely with emitter current. By varying emitter
resistance the gain of the transistor
can be changed.

At the blue -cold altitudes of jet fighters
and guided missiles, corona problems
cause plenty of trouble. Without the protection of a pressurized enclosure, ordinary klystrons fail. "Heart failure" has the
same results, whether in human beings or
in radar.

VARIAN OVERCOMES
HIGH ALTITUDE PROBLEMS ...
Varian perfected the molded silicone seal
for x -band radar klystrons which completely solves high altitude problems. With
this seal, Varian klystrons withstand severe
pressure and temperature differentials
without short circuits, without frequency
variation and without use of a separate
pressure system.
Design leadership that solves tough appli-

cation problems first

is a

Varian

habit-

the reason why radar equipment designers

turn to Varian when klystron performance
is a

critical factor.

PERFORMANCE PROVES
DESIGN LEADERSHIP...
Only Varian klystrons are wholly successful in unpressurized airborne radar systems. These seven outstanding features
show why:

FIG. 1-Amplifier circuit with gain con-

trolled by varying emitter resistance

In the circuit of Fig. 1, age is
applied to an r -f or i -f amplifier.
The circuit assumes that the stage
will be followed by additional stages
of amplification before audio detection. The d -c voltage from the detector is used as the gain -control
voltage. The emitter bias circuit
is arranged so the emitter current
will be decreased when the gain control voltage is increased.
Since the emitter bias current is
decreased when input signal increases, the amplifier tends to distort unless low signal levels are

i
1752

Exclusive Silicone Seal

Non-Microphonic Characteristics
Low Voltage Operation
Rapid Warm -Up
Negligible Barometric -Frequency
Coefficient

AUDIO
',CHOKE

R3

Extremely Low Noise
Rugged Construction

/
'

/
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OUTPUT

R

COMPRESSION
CONTROL
R2

AMP

VA -6312/V-270

For high altitude
applications, specify
these production

klystrons:

IN KLYSTRONS, THE

MARK OF LEADERSHIP IS

VARIAN
PALO

ALTO

(A)

VA -6314/V-290
VA -6315/V-153
VA -6316/V-151

associates

1,

POSITION

:

CALIFORNIA

-

.

INTERMEDIATE

16

:

A

-

-

-

POSITION

12

8
4

I

POSITION

í

00

I

2

3

4

5

6

B

9

T

INPUT IN MILLIVOLTS

IO

8

(B)

Representatives in all principal cities

FIG.

2-Audio volume compressor

(A

and input -versus -output curves (B) for
setting of the control potentiometer
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DESIGNED AS A
The Type 2001-2 series provides frequencies from
30 to 30,000 cycles with an accuracy of .001% (at
room temperatures) in units suitable for integration

WHICH WILL

MEET YOUR

CUSTOM NEEDS

- -

with instruments of your own design
or for panel
rack mounting with your own power sources
or for
line operation.

FROM A COMBINATION OF

STOCK UNITS

cOaNAox-1

TYPICAL COMBINATIONS
2001-2+M

2001-2
2001-2 -} L

2001-2

+ L+ P
+H
2001-2 + H -F P
2001-2
2001-2

2001-2

+

M

+L

+

P

-FP -FR

2001-2-I-H+P-1-R
2001 -2

-1

-M -FP -FR

SUPP1`(

vjER
uN>i

Po

1.PO)
OUR j
FREQNOY

tOW ER

NIw

NOeEs

RE

TYPE

"2001-2"

FREQUENCY STANDARD
Frequencies, 200 to 3,000 cycles. Output, approximate sine wave at 5 volts.

PRO

S

ACCESSORY UNITS
"M" UNIT

"L" UNIT.

AMPLIFIER

DIVIDER, (MULTI -VIBRATOR TYPE)
Provides frequencies from 30 to 200,
controlled by the 2001-2 unit.
Output, approx. 5V. Approx. sine wave.

Provides

2

watts at 6 and 110 volts.

"P" UNIT

"D" UNIT.

POWER SUPPLY
Provides power for combinations of
units illustrated, if other sources are in.
convenient or not available.

DIVIDER, (COUNTER TYPE)
Provides 40 to 200 cycles controlled
by the 2001-2 unit. (fail safe)

"H" UNIT

"R" UNIT
PANEL MOUNTING
Accommodates up to three

MULTIPLIER
Provides frequencies from 3,000 to
30,000 cycles, controlled by the 2001-2
unit. Output, approximately 5 volts.

units. Standard size is 83/4 inches
high, 19 inches long.

For details, please request our "Type 2001-2" Booklet.

Products,
Inc.
Time
American
Fifth
580

New York 36, N.Y.

Avenue

OPERATING UNDER PATENTS OF WESTERN ELECTRIC COMPANY
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(continued)

EDGE -LIT PANEL MOUNTING

M

1152
OUTPUT

Series L2000
Designed for MIL -P-7788 panels.
Sturdily constructed with integral
molded -in terminal and snug -fitting
plastic lens that will not vibrate
loose. Easy to mount. Write for

AUDIO
CHOKE

R3

Hetherington Bulletin Li.

EXPANSION
CONTROL

R2

REGULAR PANEL MOUNTING

Series L1000
Combines exceptionally small size
and light weight with durable construction. Unaffected by heavy shock
or vibration. Effectively sealed
against moisture. Terminal is molded
into the assembly. Write today for
Hetherington Bulletin L1.

AMP

EOUT

IA)
POSITION

250

A

INTERMEDIATE

200

}

POSITION

15C

E

POSITION

IOD

U

B

50

00

1

2

3

4

5

6

7

8

9

10

II

12

INPUT IN MILLIVOLTS

for

(B)

dependability

maximum

11f7i/fR/N6TON
INDICATOR LIGHTS
In addition to the standard indicator lights illustrated, Hetherington produces many adaptations
and "specials" for military as well as commercial
needs. Write for details on any type.

"PUSH -TO-TEST" INDICATORS
Series L3000

Widely used in military aircraft and
ideally adapted to many industrial
uses. Bulb is lit by pressing spring mounted plastic lens button. Supplied with or without silicone rubber
boot for moisture protection. Write
for Hetherington Bulletin Ll.

and range of expansion obtainable

(B)

used. In the circuit shown, 15 my
is the largest signal that can be
handled without raising the distortion above 2 percent.
If the tuned circuit is replaced
with a load resistor and a 3 -volt collector supply, a compressor amplifier suitable for audio use is obtained. This circuit is shown in
Fig. 2A. Compression is controlled
by the dual potentiometer R.R. as
shown in Fig. 2B. Slope of the
operating line can be controlled by

potentiometer Re.
The volume -expander circuit of
Fig. 3A is similar to the compressor
circuit of Fig. 2 except that the
emitter bias circuit is arranged so
emitter current will increase as the
gain -control voltage is increased.
Expansion is controlled by R.R.
over the range indicated in Fig. 3B.

British Electronic
Developments
BY J. H. Jura
"Rogart", Hillside Road
Chorleywood
Herts.. England

applications of vacuum
tubes and other electronic equipment have extended the usefulness
of existing devices and made possible new techniques in various scientific fields.
RECENT new

SWITCHES

WITH BUILT-IN LIGHTS . . .
in a variety of types and switching

arrangements save weight and panel

space. Write for Hetherington
catalog.
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FIG. 3-Volume expander circuit (A)

HETHERINGTON, INC.

Flying -Spot Microscope

SHARON HILL, PA.
West Coast Division,8568 W. Washington Blvd.,
Culver City, Cal.

An electronic device attracting
attention in Britain is the newly de-
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Available in quantity

mum

NOW!

UNION TYPE M MINIATURE RELAYS
MEET ALL REQUIREMENTS OF MILITARY

SPECIFICATIONS MIL -R-5757 A &

B

TYPICAL PERFORMANCE DATA
Service Temperature

Style FM (6 -pole)
Style FM (4 -pole)
Coil Resistance

Nominal Voltage
Max. Pull -In Voltage at
Max. Rated Temperature
Max. Drop -Out Voltage at
Max. Rated Temperature

-65°C to 125°C

-55°C to 85°C

303125
312570

303085

325 ohms
26.5

325 ohms

A

18

13

13

Continuous

Service
Shock

40 G's for 10 milliseconds
10 to 55 cycles per sec.
0.060 total excursion

-

Vibration
Life Expectancy

Contact Rating
Breakdown Voltage at
Sea Level

1,000,000 operations minimum
2 amps. at 26.5 VoltsResistive Load
1000 volts a.c. between
case and contacts or coil

r

GENERAL APPARATUS SALES

UNION SWITCH

&

SIGNAL

DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY
PITTSBURGH 18

NEW YORK

CHICAGO

-

January, 1954

ELECTRONICS

ES

General Apparatus Sales Department IR -67
Union Switch & Signal Division
Westinghouse Air Brake Company
Pittsburgh 18, Pa.
send additional information on Union type
M relays.
Please

Name

Title

Company

PENNSYLVANIA

ST. LOUIS

& 1#.

Here are the facts: shock load rating for the
Union type M relay is 40 G's for 10 milliseconds,
and this figure is obtained with the relay deenergized. This is an important point to remember, because some relays are shock -rated with the relay
energized, resulting in a stiffer assembly with a
higher (and non -comparable) G rating.
Breakdown voltage at sea level is 1000 volts between case and coil or contacts, a figure unmatched
by any known comparable relay. The low 18 -volt
pull -in voltage is given for maximum rated temperature. You do not have to allow for temperature
rise when you use this design figure.
This relay, weighing only 31/2 ounces, is hermetically sealed containing nitrogen under pressure.

26.5

18

Now, you can buy Union type M miniature relays in quantity. And due to our large production facilities, you can expect a delivery date that
will meet your needs. Both 6 -pole and 4 -pole doublethrow models are available. They meet all requirements of Military Specifications MIL -R-5757

Address
City, Zone & State
SAN FRANCISCO

Want more information?

Use

post card on last page..
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Speeding Electronic Progress
through
ICi_24
,J1

crystal
research
The JK type G-9 is available with
flexure mode crystals from 4 to 80 kc,

providing rugged, precise frequency
control at temperatures in the -40°
to +70° C. range. These crystals
have a high ratio of capacities (C°/C)
resulting in a high degree of isolation
from associated circuitry. Consult us
for application and engineering information.

JK STABILIZED G-9 CRYSTAL

in the

4

to

80 kc

range

Didyou

know?

Crystals such as
this are made over two inches long but less than 1/8"
wide with four separate 24K gold electrodes. The
performance of JK Crystals requires mechanical
tolerances so close that they must be checked with
equipment that will measure one part in ten million.

Produced in an immaculate, airconditioned plant,
JK Crystals for the Critical are hermetically sealed
in an evacuated glass holder to maintain their precise frequency accuracy.

THE JAMES KNIGHTS
COMPANY
SANDWICH, ILLINOIS
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veloped flying spot microscope. This
instrument has been designed to
overcome a number of disadvantages inherent in the usual microscope techniques and is capable of
presenting a picture of high definition and large magnification to mul-

tiple audiences.
Electronically, it is a near relative of modern television systems
and consists of a cathode-ray scanning tube with an optically -ground
flat face is coated with a blue -violet
fluorescent powder. An unmodulated
405 -line raster is generated on the
screen and this raster, by straightforward optical means, is reduced
and made to scan a very small area
of the specimen under examination.
The transmitted light, which is
modulated according to the light
density and the configurations of
the specimen, falls upon a sensitive
multiplier phototube, the output of
which is amplified and is made to
modulate another raster on a large,
normal cathode-ray tube. The two
rasters are synchronized so that the
picture built up on the viewing
screen is a faithful copy of the
specimen scanned.
Advantages of the flying -spot
microscope are several. The specimen can be viewed by large audiences.
Contrast of the specimen can be
varied by electronic means. This
eliminates need for specimens to be
stained. For subjects that cannot be
stained, satisfactory contrast can be
obtained.
In normal microscope work, use
of high light intensity can cause the
specimen to become damaged or distorted. With the flying -spot instruments, this trouble is eliminated
because while the peak intensity of
the spot is high, its speed is also
high and therefore the average intensity is low.
By using ultraviolet radiation
from the scanning tube and a
photoelectric tube sensitive to ultraviolet, it is possible to obtain resolution equal to that obtained with
photographic emulsions, but with
the extra advantage of direct viewing andease of operation.
The use of a flat-faced viewing
tube enables tracings of the specimen image to be made. The apparaJanuary, 1954
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NEW... VERSATILE

VIDEO
SWEEPING OSCILLATOR PROVIDES

Sweep with Variable

Single Sweep
50 kc to 8 mc

OR

Crystal -Positioned

Marker

..

.

Sweep with Variable
AND Crystal -Positioned

Markers

HIGH LEVEL (1.5 volts)
METERED OUTPUT
Combines all -electronic sweep

covering the whole TV video frequency band with variable
marker plus five crystal positioned markers.
Zero level baseline produced on
oscilloscope pattern.

Model Video TTV MARKA-SWEEP

CW Oscillator variable from 50
kc to 8 mc, accurate within 1/2

of

1

per cent.

SPECIFICATIONS
SWEEP RANGE: 50 kc to 8 mc.

AMPLITUDE MODULATION WHILE SWEEPING:

SWEEP: All electronic linear sawtooth. Sweep repeti-

tion rate is adjustable around and may be synchronized to the power line.
MARKERS: CW

-A

continuously variable CW signal
covering the frequency range from 50 kc to 8 mc
is provided. The frequency dial is calibrated in 0.1
mc divisions and is accurate within 1/2 of °o.
1

Crystal Positioned-Five
are provided at 0.20,
mc. If desired, special
may be substituted for

Crystal positioned marks
0.75, 1.25, 4.0 and 6.0
crystal positioned marks
standard ones.

DIMENSIONS: Standard rack -mounting panel, 101/2"
x 19"; depth 161". (If ordered in cabinet, 11'/a" x

22"

x 161/2")

Less

than 0.05 db/mc.
OUTPUT VOLTAGE
Sweep, CW and Crystal frequencies-each 4.2 volts peak -to -peak, into 72
ohms (1.5 volts, r.m.s.). Peak -to -peak reading voltmeter provided at output, accurate within approximately 5°o.
OUTPUT ATTENUATORS:

Switched: 20 db, 20 db, 10
Continuous: Approximately 26.db.
MARKER OUTPUT CONTROL: Continuously variable,
approx. 5 db.
WEIGHT: 40 pounds. (With cabinet, 65 pounds).
CATALOG NO.: 151-A
PRICE: $695.00 f.o.b. factory, for rack mounting. (Special crystal positioned marks substituted at $10.00
each). Note: Cabinet $35.00 extra.

db, 3 db.

Lú`",?

KAY ELECTRIC COMPANY

14

Maple Avenue

ELECTRONICS

-
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Phone

CAldwell 6-4000
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tus can also be used for automatic
and rapid counting or sorting.
Photocell Smoke Indicators

HINßF lAUCH
for over 50 years has been gluing YOU
handsome and dependable

corrugated boxes

One of the difficulties in using
photoelectric devices for the indication of smoke is that spurious
readings can often be obtained due
to the gradual build-up of soot and
dust on lenses and windows and due
to transient conditions caused by
fluctuations of line voltage or the
momentary passage of relatively
large pieces of material through the
beam.
In practice, the only indications
of importance to the boilerhouse
attendant are those caused by a
fairly rapid and sustained decrease
in the photoelectric current, caused
by smoke. A new method of segregating the wanted variation is obtained by applying the input from
the cell to the ends of a potential
divider composed of two high resistances connected in series.
The value of one resistance is
chosen to be several times as large
as the other and has a capacitor
connected in parallel with it. A
small capacitor is connected across
the whole potential divider and the
output is taken from the smaller of
the two resistances.
Ionization Manometer
A new method of measuring the
degree of vacuum in pumped
systems depends on measurement
of the changes of current flowing
in an ionized gas discharge in the
system. The measuring device of
glass contains a cylindrical cold cathode electrode, with a number of
metal baffle plates joined to the
cathode in such a way that the
whole vessel is divided into a
number of chambers, which communicate with each other via a
central hole in each baffle.
The anode is a fine wire, mounted
so as to run centrally through the
holes. A d -c voltage between 2,500
and 5,000 v is applied between anode
and cathode, depending on the
degree of vacuum to be measured.
Finally. the whole device is surrounded by a solenoid energized
from a d -c source.
The current flowing between the
anode and cathode is measured by
amplifying the voltage drop across

232
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Germanium crystal grown at Bell Telephone Laboratories (life size). It is sliced into hundreds of minute pieces to make
Transistors. Transistor action depends on the flow of positive current -carriers as well as electrons, which are negative. Arsenic
few parts per 100,000,000-added to germanium produces prescribed excess of electrons. With gallium added, positive
carriers predominate. Latest junction type Transistor uses both kinds of germanium in the form of a sandwich.

-a

THEY GREW IT FOR TRANSISTORS
-

Heart of a Transistor Bell Telephone Laboratories'
new pea -size amplifier-is a tiny piece of germanium. If
Transistors are to do their many jobs well, this germanium must be of virtually perfect crystalline structure and uniform chemical composition. But it doesn't
come that way in. nature.

So-Bell scientists devised a new way to grow the kind
of crystals they need, from a melt made of the natural
product. By adding tiny amounts of special alloying substances to the melt, they produce germanium that is precisely tailored for specific uses in the telephone system.
This original technique is another example of the way
Bell Laboratories makes basic discoveries-in this case

the Transistor itself-and then follows up with practical
ways to make them work for better telephone service.

Section of natural germanium, left, shows varying crystal structure.
At right is sectioned single crystal grown at Bell Laboratories.

IMPROVING

TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR
CREATIVE

MIN IN SCIENTIFIC AND TECHNICAL FIELDS

BELL TELEPHONE LABORATORIES
Want more information?

Use post cord on
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2-megohm resistor connected in
series with the anode.
It is claimed that the above form
of construction causes the electrons
to follow a helical path in and out
of the various chambers, ensuring a
large number of collisions with
residual gas molecules, a high degree of ionization and thus high
sensitivity of vacuum measurement.
a

TAKING
THE

Phase Transducer Uses
High -Speed Relay

SHACKLES

BY DESMOND E. S. ISLE
Late GPO Engineering Dept.
London, England

OF

phase -measuring devices base their comparative action
on the output of a limiting amplifier, followed by a gating tube or
ELECTRONIC

MICROWAVE
Until a few years ago, full utilization of microwave communications was hampered by the lack of multiplexing equipment
which provided necessary transmission quality and flexibility of
arrangements. Lenkurt helped remove these "shackles" by providing multiplex equipment for radio using frequency division
techniques to achieve the desired objectives.
Frequency division multiplexing, highly developed for wire line and cable telephone carrier equipment, has many advantages
for microwave systems. With each channel occupying a separate
portion of the frequency spectrum, individual channels or groups
of channels can easily be dropped out at repeater points and
terminated or arranged for party -line operation. Total frequency
spectrum is conserved because groups of channels can be transmitted with much less r -f bandwidth than is required for other

multiplexing methods.

tubes, which accept the additive
component of the limiter square wave output. This equipment is
necessarily complicated inasmuch as
it needs all usual ancillary power
supplies.
The high-speed relay system described here needs a minimum of
attendant equipment. Input frequency may be as low as is practicable with any indicator.
Two high-speed relays with coils
rewound to 3,000 ohms are used.
The contacts are connected as in
Fig. 1 with alternating voltages applied directly across the windings
of each relay. This system gives a
direct reading of phase on the indicating meter, which is a normal
voltmeter calibrated from 180 deg

Radio channelizing equipment by Lenkurt, leading independent
marwfacturer of telephone carrier systems, provides from 4 to 72
toll -quality voice channels over a single radio transmission path.
It is widely used with the VHF and microwave equipment of major

radio manufacturers.

A

A-C
C

(i)

(2)

FIG. 1-Phase transducer circuit

LÉ
SAN CARLOS I, CALIFORNI
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to zero. A stable source of d -c feeds
the indicator. A potentiometer is
adjusted to give zero phase angle
with both relays connected to the
January, 1954
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All these from one experienced source

,,1
TITEFLEX DESIGNS AND MANUFACTURES- to customer specificationsrigid waveguides and combinations of rigid and flexible waveguides.
Where there is, or should be, no movement, or where complicated accessories must be connected, Titeflex rigid waveguides are specially recommended.

WAVEFLEX" FLEXIBLE WAVEGUIDES are fabricated to retain critical
regardless of twisting or bending. Waveflex waveguides
dimensions
make assembly easy, improve design, compensate for expansion or movement. Rubber jacketing protects against weather, corrosion, physical abuse.

TITEFLEX CONNECTOR-lightweight, corrosion and moisture resistant with
temperature ranges of -65°F. to +400°F. This connector's insulation
properties will permit 3500 volts at sea level, 1200 volts at 50,000 feet
altitude. Connector is available with 2 or 3 pins. 7 amperes. Weight
z/A of ounce. Size 211 in length.

TITEFLEX CUSTOM WIRING SYSTEMS are corrosion resistant, moisture
proof, pressure -tight and efficient at temperatures of
65`F. to +400°F.
Can be furnished with Titeflex or standard AN connectors for a wide
range of service requirements. Can be sheathed with metal braids, fiber
glass or nylon-and jacketed with silicone or other compounds.

-

-

developmental experience make Titeflex a logical source of the
components pictured on this page. We are currently in a position to supply connectors
and wiring systems to makers of aviation and electronic equipment. If you have a
problem requiring our unusual combination of products and engineering, let us quote
on your requirements. The coupon will bring you information on our products.
MORE THAN 37 YEARS of

I Check

products you are interested in.

.lr'tie
E

SEAMED

AND

SEAMLESS

METAL HOSE

pi

PRECISION BELLOWS

IGNITION HARNESS

IGNITION SHIELDING

FIRM

ELECTRICAL

CONNECTORS

-

J.

Please send me without cost
information about the products
checked at the left.

TITLE

dyir.

ELECTRONICS

524 Frehnghuysen Ave

NAME

YJ

r.3

L

TITEFLEX, INC.
Newark 5, N

<J

RIGID AND
WAVE GUIDES

January, 1954

EXIBEE

E

WIRING
SYSTEMS
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WHY DOES

G -V

Produce More Miniature

same supply source of a -c power.
The maximum frequency at
which the relays will produce a
square -wave output, may be increased by careful adjustment and
by removing surplus metal from the
armature. This is not necessary below 350 cycles. An optimum frequency for this transducer is 60

Than All Other

Manufacturers
Combined?
FI

Because G -V RELAYS

have been
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 resistance 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
Hermetically sealed in
metal shell
Heater voltages up to 230
volts
Fully temperature compensated
Suitable for military and
industrial use
Unequalled for ruggedness
and precision
U. S. and Foreign Patents Pending

.. .

Adopted as a production component by scores
of principal producers
of electronic equipment.

Delivered for use on
over 150 Government
contracts.

In successful field use

for two years.

Only G -V offers complete
technical data and helpful
engineering cooperation on
THERMAL TIME DELAY RELAYS.

Rapidly expanding production facilities assure prompt deliveries.

Write for bulletin and help with your particular problems.
24 Hollywood Plaza
CONTROLS INC. East Orange, New Jersey /

\G
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Power factor indicating circuit

cycles, and t'_:erefore it is suitable
for use on power supply lines.
A modification to one of the
relays, shown in Fig. 2, gives a

circuit suitable for power -factor
indication by integrating voltage
against current over alternate half
-

cycles of the supply waveform.
One relay winding (of high impedance) is directly across the supply, and the low -impedance winding
of the second relay, is in series with
the test load. Thus one relay responds to line voltage, and the second responds to the voltage across
the relay. As the latter is in phase
with the load, due to the winding
being of negligible inductance,
power factor is indicated.
The relays have proven very
reliable in operation, and maintain
adjustment over long periods. Contact bounce is avoided by using a
contact travel of approximately 4
to 5 thousandths of an inch, thus
limiting armature -inertia effects.

PERTINENT PATENTS
A MEANS for microwave modulation
is the subject of an invention by
S. Freedman and G. Fonda-Bonardi

awarded patent 2,640,964.
UHF Frequency Modulator
The invention describes a means
of frequency modulating uhf oscilJanuary,

1954-
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Designed to Replace
Paper Capacitors
f

DISCAPS 0

l

For Dependability and Longer Life
Type JL DISCAPS, another first from the RMC Technical Ceramic
Laboratories, are especially engineered to replace paper capacitors
up to .005 MFD in coupling applications or wherever a stable
capacity is required. The maximum capacity change between + 25° C
and + 100° C is only ± 7.5 % of capacity at 25° C. Type JL DIS CAPS are available in tolerances of ± 10% or ± 20%.
For by-pass applications requiring capacities up to .01 MFD you
can take advantage of the longer life and dependability of ceramic
capacitors by specifying RMC Type B DISCAPS.
Because RMC DISCAPS are of smaller size and are easier to wire
into circuits they provide additional economies in assembly operations.

SPECIFICATIONS
POWER FACTOR: 1% max. @ 1 K C (initial)
POWER FACTOR: 2.5% max @
K C, after humidity
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
CAPACITY TOLERANCE: ± 10% ±20% at 25° C
1
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SEND FOR SAMPLES AND TECHNICAL DATA

RADIO MATERIALS CORPORATION

D!ISCAP
CERAMIC
CONDENSERS

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

2
ELECTRONICS

-

January, 1954

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
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ELECTRONS AT WORK

lators in which the familiar reactance -tube devices may not be used

THHNSFH lIVE
r --

effectively.
As shown in Fig. 1, an electrodynamic driver reminiscent of the
dynamic loudspeaker mechanism
is attached to a resonant tank or
chamber in a microwave generator.
A diaphragm of the electrodynamic
modulator varies the chamber
dimensions and accordingly varies
the frequency transmitted out to

WAVEGUIOE
MICROWAVE
GENERATOR

ELECTRODYNAMIC
MODULATOR

RESONATING

-

FIG.

1-Cavity

-

-

CHAMBER

is frequency modulated

the load through the waveguide.
Figure 2 illustrates the simple
way in which the system may be
operated with a telephone unit.
Figure 3 shows the structure of the
modulator.

HERMETICALLY SEALED
TO MIL -T-27 SPECIFICATIONS
NYT offers a wide variety of transformer types to meet
military and civilian specifications, designed and manufactured by specialists in transformer development.
Latest NYT service for customers is a complete test
laboratory equipped and approved for on -the -spot
MIL -T-27 testing and faster approvals.

NEW YORK
TRANSFORMER CO., INC.
ALPHA, NEW JERSEY
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Watch Tester
Herald B. Greening of Toronto,
Canada, has developed a stroboscopic "Means for Testing the Accuracy of Watches". United States
patent 2,640,350 has been granted
for the invention.
As can be seen in the diagram of
Fig. 4, a standard channel and a
test channel are provided, both
powered from the same source.
A standard watch is placed on
the microphone of the standard
channel, and its ticks are amplified
in a two -stage amplifier to drive
a relay F that controls the motion
of slotted wheel Q.
The test watch is placed on
the other microphone. Its ticks are
amplified to drive relay W, which,
in turn, controls the motion of
slotted disk P, similar to Q and on
a common shaft with Q.
A d -c energized light source is
January,

1954-
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for

POWER RESISTOR
COME TO

needs

.

Greenohiu

CLAROSTAT

IIEAI)QIJAWÏERS
The toughest power resistors made! That's
why you find Greenohms in radio -electronic
and electrical assemblies noted for dependable
performance and longest life.

-

Power Resistor Decade Box
any resistance from
ohm to
399,999 ohms-in working circuit,
1

These green -colored power resistors are available in standard and special types. Protected
by the exclusive cold -setting inorganic cement,
these units withstand severe overloads and
extreme temperature changes without altering
their resistance values or appearance. Resist-

Stocked Greenohms 'or banking
several pawer resistor sections.

ance windings remain unimpaired in the
manufacturing process.

'Standees"` or above-chassisnounted power resistors in

Your needs most likely can be met by the
extensive selection of fixed and adjustable
Greenohms. But if your needs are extraordinary, then Clarostat is prepared to design your
special power resistors and to deliver any
quantities to meet any assembly schedules.

ceramic casings, with Greenohm

ement filling.

changing esistance rakes.

Engineering Bulletin on Greenohms, sent
on request. Let us have your power resistor
requirements for engineering collaboration,

1T

quotatiois, delivery schedules.

0

Greenohm Junior or miniature
resistor in ceramic casing filled
with Greer ohm cement.

qzr

CLAROS
Trode-

-

Typical of special Gr 'enohms
a screw-bc se resistor with handy
knob for fast replc cement, in

nark

ELECTR)NICS---January, 1954

Controls

'

esrs

O'

s

CIARÓSTAT MFG. CO., INC., DOVER, NEW HAMPSHIRE

In Canada: Canadian Marconi Co., Ltd., Toronto. Ontario
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(continued)

placed behind disk Q so that when
the slots of Q and slots of P are
aligned, the light will be visible

FIG. 2-Simple

circuit of uhf voice
modulator vibrates cavity

FIG. 3-Structure of the modulator (A)
and voice -coil driver (B) used with
cavity is similar to loudspeaker
CONDENSED SPECIFICATIONS
Sinusoidal Type
RL -11C
RL-14MS

PRECISION
POTENTIOMETER S
Linear

Total Resistance (ohms)

16,000±10% 35,400±1

Approx. % Resistance within brush
circle

85%

Angle of Rotation

360°

99 ±

t/,%

360°

Torque (Approximate)
3% oz. -in.
2 oz. -in.

antigen -Linear

Wire

80 Ni -20 Cr

-80 Ni -20 Cr

Resolution

0.4°
Angular Accuracy
± 0.6*

Linear and non-linear units are described in the
Gamewell Precision Potentiometer booklet. The
booklet also contains a convenient glossary of
terms used in conjunction with precision potentiometers. Write for your copy.
To solve your specific precision potentiometer
problem, send your specs and sample orders to
Gamewell. With over 97 years of experience in
manufacturing precision electrical products,
Gamewell can provide the answer promptly.

0.2°

± 0.5°

Amplitude Accuracy
± 0.6%
± 0.8%
Maximum Volts across winding
150
350
Maximum Speed
60 RPM
60 RPM
Expected Life
350,000 cycles 200,000 cycles
Diameter
2 s/e"
4s/e"
Length
1

25/32"

Shaft Size & Length

4

11/32"

3/16"-1"

%"-1r/4"

4J5

1.8 lb.

Weight

oz.

THE GAMEWELL COMPANY
Newton Upper Falls 64, Massachusetts

Manufacturers of precision electrical equipment since 1855
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through them. Alternatively, disk
P is marked so light through Q
slots will show on P at the marks.
A standard watch tick rate is 5
per second, giving a total of 300
per minute. Each of the disks has
eight slots, or marks, providing
a total of 2,400 possible coincidence
flashes per minute where an observer might see the light through
two slots aligned at the center of
scale X.

If the test watch and standard
watch are exactly in synchronism,
the light flash coincidences are seen
through the disk at the exact center
of the scale. If the tick rate of the
watch exceeds or is less than the
standard, the incorrect rate will
result in the coincidence of the two
slots to right or left of center on
the scale.
As in a stroboscope, the light
lines visible will move right or left
at a rate determined by the deviation indicated in terms of seconds
of error in 24 hours. By permitting
January, 1954

-
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MORE evidence

of the extra

VALUE

in TELECHRON timing motors...

CONTROLLED, SEALED -IN

LUBRICATION LASTS THE
LIFE OF THE MOTOR
Telechron motors play a major part in switching many of America's
jobs to "automatic." They are unmatched in the field of electric
ti ming with such features as lightweight rotors for instant starting...
open-air design for cool running... and truly synchronous performance.

Too much oil interferes with a timing motor's accuracy. Too little causes
excessive wear. The key factor in the instant starting and long life of a
Telechron timing motor is its unique controlled system of lubrication.
Each Telechron motor carries a lifetime reservoir of oil sealed in its
rotor unit. Capillary action carries the oil to bearings, where its flow is
controlled to all moving parts.

This exclusive lubrication system is one reason why-rating for rating
Telechron timing motor will outlast and outperform any other synchronous timing motor made.
Telechron timing motors come in a wide range of speeds and torque
ratings, for any standard AC power source. Write for full details about
our Application Engineering Service. Telechron Department, General
Electric Co., 41 Homer Ave., Ashland, Mass.

-a

Big production by our automatic screw machines-typical of our large
motor plant capacity-plus an experienced engineering staff, assure
speed in deliveries.

ELECTRON ICS

-
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'Winchester
lectronics

"L -LT" indlrnter
knob-otumed locking.
Knob (LT) may be .n
either plug or retep-

rote.

Plug
QRE12P-LT

the test to continue for a minute
and counting the number of coincidence lines the drift covers in
the period observed, the error in
minutes per month may be observed.
Recording Coil Driver

In patent 2,638,401 issued to J.
Lukacs for an electrocardiograph,
there is shown a novel technique for
driving a low-impedance recording
coil directly without any transformation means. The patent is as -

Receptacle

ACTUAL
SIZE

QRE12S-L

for

QRE

HIGH CURRENT

HIGH ARC RESISTANCE
HIGH DÌELECTRIC
RUGGEDNESS
COMPACTNESS

QUICK DISCONNECT

COflflECTORS

High acceptance is also a feature of Winchester Electronics' Connectors resulting from the exceptional service
they give in critical applications. These patented° Connectors have the following SPECIAL FEATURES:
POLARIZING: Heavy guide pilot and socket insure self -alignment of contacts as well as polari-

zation.

SELF -ALIGNING:

Individually floating contacts

assure self -alignment.

Individually spring
loaded contacts enable ease of separation. Forcing,
which results in damage, is eliminated and special levers are not required.
QUICK -DISCONNECTING:

PRECISION MACHINED CONTACTS: Pins from

brass bar (QQ-B611) and sockets from spring
temper phosphor bronze bar (QQB-746a ). They

are gold plated over silver for consistent low
contact resistance, reduction of corrosion and ease
of soldering.
MOLDED MELAMINE BODIES: (MIL -P-14) Mineral-filled and fungus -proof. Provide mechanical
strength as well as high arc and dielectric
resistance.
MONOBLOCt CONSTRUCTION: Eliminates unnec-

essary creepage paths, moisture and dust pockets,

and provides stronger molded parts.

HOODS, CONNECTOR CLAMPS AND
MOUNTING BRACKETS AVAILABLE.

FIG.

4-Circuit

and mechanical detail

of watch timer using thyratrons

signed to Technicon Cardiograph
Corp. of New York. The diagram
of Fig. 5 shows the connection of
the recording coil between the
cathodes of the p -p bridge output
network.
The difficulties of properly matching the impedances of the plates of
output stages to such devices as
recording heads are well known in

WINCHESTER PRODUCTS AND WINCHESTER DESIGNS ARE AVAILABLE
ONLY FROM WINCHESTER ELECTRONICS, INCORPORATED.
RECORDER COIL

ORE Connectors are avallablg,iw tb 6,
12, 18, 24, 94 and 208 contacts.
*Patent Number 2,488.570

'Trade Mark

Wire or write our Safes Deparhaent
about your special requirements.

WINCHESTER
ELECTRONICS
INCORPORATED

PLATE CURRENT
CUT OFF RELAY

`,

P -P

SIGNAL
INPUT

CENTERING
CONTROL

e

PLATE
CURRENT
THYRATRON
FRON
CUT OFF
RELAY

W.

Coast Ilroaebt172e WILSHIRE BOULEVARD
SANTA MONICA, CALIFORNIA
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GLEN BROOK, CONIC, U.S.A.
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FIG. 5-Low-impedance coil is driven
by special circuit for use in recording
January, 1954

-
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You know he'll never lose you
YOUR GUIDE ... you know he'll take you where
you want to go, by the quickest, easiest route.
That's exactly what Bristol Brass aims to do .. .
to get your order to you the same way. And
that takes experience and character ... both in
the company and in its product.

Matter of fact, that's why so many people
keep standing orders with. Bristol Brass ... because they know those orders will never get lost.

°7?/jELECTRONICS

-

January, 1954

...

They'll be where they're supposed to be, right
on time, and right according to specifications
... be it sheet, rod or wire.
The BRISTOL BRASS CORPORATION, makers of
Brass since 1850 in Bristol, Conn. Offices or
warehouses in Boston, Chicago, Cleveland, Dayton, Detroit, Los Angeles, Milwaukee, New York,
Philadelphia, Pittsburgh, Providence, Rochester.

i'zimegi-ßrass at ißßeslWant more information?

Use post card on
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Du Mont "Multi -Scanners" guarantee
. a
finest TV film reproduction
product of the Television Transmitter
Division, Allen B. Du Mont Laboratories. Inc.

These GTC
Transformers
are used in

the art. In the Lukacs invention this
difficulty is overcome by driving
the recorder coil directly despite its
low impedance.
The circuit at first glance seems
to have no d -c return through the
cathodes of the output stage.
Further examination shows that
the d -c amplifier technique is applied here in push-pull and the input push-pull stage is in series with
the output push-pull stage, thereby
providing the d -c return for the output stage through the input stage.
In the quiescent condition there will
be a balance in the cross currents
through the recorder coil.
In the presence of a signal there
is a differential current that deflects
the coil or any armature that may
be associated with it. The thyratron stage upon the application of
too great a signal to the output
amplifier will draw an increased
plate current beyond a preset value
whereupon plate current is removed
from the output stage. Time delay
means hold off the return of operation for several seconds. Thus the
recording stylus is prevented from
being too forcibly driven against

INPUT

Du Mont
"Multi Scanners"

-

Ehd

-

IP4

QUI
TRANSMISSION
LINE

_
II

TRANSMISSION
UNE

6-UHF amplifier uses internal line
siructure for coupling
FIG.

Du Mont, to maintain leadership in television
scanner production and development, specifies
only the finest parts including GTC transformers.

the limit stops of the recording de-

Your products undoubtedly necessitate the use
of the finest transformers for standard as well as
unusual applications ... why not specify GTC?

D. B. Reeves

-

We

invite your inquiries

GENERAL TRANSFORMER COMPANY
serving industry since 1928

18240 Harwood Avenue, Homewood, Illinois
(Suburb of Chicago)
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UHF Amplifier

Patent 2,639,335 was granted to
for an "Ultrahigh
Frequency Amplifier". The patent
is assigned to the National Union
Radio Corporation of Orange, N. J.
The invention consists mainly in
a novel layout for uhf amplifiers

employing vacuum tubes assembled
within line structures so that the
lengths of the coupling connections
between the tubes and the distances
between the tubes are dimensionally
January,

1954

-
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tape and parts pictured are
typical of RIM Teflon manufacture
The

gives you the plus of
R/M's unmatched skill,
experience, facilities
It

is difficult to write about Teflon without appearing to exaggerate. For in many different ways this almost magic plasticthe most important derivative of the new wonder chemical
fluorocarbon-is making the seemingly impossible possible.
Parts made of R/M Teflon have already brought many startling
improvements to the electronics and electrical manufacturing
fields. And everyone working with it senses that the surface has
barely been scratched-that hundreds of applications remain to
be revealed.

There undoubtedly are ways in which Teflon can be profitably
put to use in your own plant. So we have this suggestion to make
to you: consider the properties of Teflon listed below-then
get in touch with us if you think that any of them might make
a contribution to your operation. We will fabricate parts to
your own specifications or supply you with Teflon in the form
of rods, sheets, tubes or tape.

Properties
High resistance to acids and gases even at high temperatures Moisture
absorption zero Unaffected by weather Excellent heat stability up
to 500°F. in continuous operation As tape, leaves no carbon residue
High impact resistance
Nonadhesive
along discharge path
Stretches easily Tensile strength 1500-2500 psi
*Du Pont's trade-mark for its tetrafluoroethylene resin

RAYBESTOS-MANHATTAN, INC.
ASBESTOS TEXTILE DIVISION
MANHEIM, PA.
FACTORIES: Manheim, Pa.; No. Charleston, S.C.; Passaic,
Peterborough, Ontario, Canada

N.J.;

Neenah,

Wis.;

Crawfordsville, Ind.;

RAYBESTOS-MANHATTAN, INC., Manufacturers of Asbestos Textiles Teflon Products Packings Brake
Linings
Brake Blocks
Fan Belts
Radiator Hose
Rubber Covered Equipment
Clutch Facings
Mechanical Rubber Products
Sintered Metal Products
Bowling Balls
Abrasive and Diamond Wheels

ELECTRONICS

-
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related to the wavelength of the
frequencies at which the amplifier
operates.

MOUNT 6 OPEN RELU S
WIM

(continued)

THIS SPACE
/2

DECOHM TYPE D-3

COUPLING
A

i

LINE

A

(A)

miniaturized telephone type

SECTION A -A

'Molded Coil" Relay

COUPLING

LINE-

-A/2----4- --

A/2

(a)

FIG. 7-UHF-line tube for receiver (A)
is shown in cross-section (B)
Nickel silver
springs used

Twin or single
contacts rated

from

1

to

5

amps

Coil resistance
1

to 10,000 ohms

Dimensions:
z 1-3/ B z
1.7'16 inches

11/16

Phosphor bronze
hinge pin for

"Molded Coil" construction provides
"protection plus" in a competitively priced relay!

longer life

The Decohm D-3 relay is a small, compact, highly
sensitive relay built to meet exacting military standards.
Its size, range and sensitivity make it an ideal relay for all types
of communications, aeronautical and industrial applications. The
coil of the D-3 is sealed in a homogeneous mass which makes it
impervious to most adverse ambient operating conditions. The molded
coil dissipates heat readily and promotes
longer relay life.
4

SPECIFICATIONS
CONTACT COMBINATIONS:
CONTACT MATERIAL:

2

Forms

A -B -C -D -E -F -G -H

12 springs maximum
amp, twin palladium contacts
are standard

OPERATING VOLTAGE: 1 to 150 volts DC
OPERATING TIME: .002 sec. min. to .035 sec.

max.

.004 seconds standard

COIL PROTECTION: Coil completely imbedded in molded plastic. Withstands roughest moisture and humidity requirements and temperatures From -70 C to +140 C. Will operate
one normally open contact on 1/s watt, or 4 double throw contacts on less than
watt and still meet a 10G vibration test.
1

ZAute

Avg

atolog

O

relay need

all

20

30

40

10

60

70

BO

90

-

IX

ote vo

gyirernenth or
available
ohm engineers
critical Drable
n

10

OPERATING CHARACTER ST CS
The
graph curve shows coil temperature rise
above ambient with zero to 4 watts applied to the D-3 relay coil.

,

DAVIS ELECTRIC COMPANY
Cape Girardeau, Missouri
Nanufarrurera of
TV Yokes, Electrical Assemblies

"Molded Coil" and Hermatically Sealed Relays,
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The schematic diagram of Fig. 6
and the assembly drawings of Fig.
7 clearly show the inventor's idea
as applied to a two -stage ultrahigh frequency amplifier.
The inventor claims that his
invention provides means of obtaining greater than critical coupling required for wide -band amplifiers in the range above 300 megacycles, such as may be useful for
vhf tv receivers.
The assembly technique takes into consideration the terminals, and
lead connections at the critical portions of the circuit where the desired resonance would be affected
thereby.
Seismic Relay

for "Seismic
Surveying" has been awarded
patent 2,640,186. The inventor is
A. F. Hasbrook. His patent is assigned to Olive S. Petty of San
A radio relay system

Antonio, Texas.
Seismological technique is used
in the oil industry to determine the
subsurface structure of an area.
Measurements are made by detonating a charge at some point remote
from variously placed measuring instruments, which record the characteristics of the shock waves
generated by the blast.
For accurate measurement the
exact time of the detonation must
be known. To bridge the great distances radio has been used to transmit a signal at the instant of
detonation. It has been found that
noise and static frequently caused
January, 7954

-
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HOW TO TEACH A MISSILE
to read a map

A

Zwish! And off goes a missile. But where? And how to stay on the
right track? And how to find the target? That's the problem Ford
Instrument is helping to solve.
This is typical of the problems that Ford has been given by the
Armed Forces since 1915. For from the vast engineering and production facilities of the Ford Instrument Company, come the

mechanical, hydraulic, electromechanical, magnetic and electronic
instruments that bring us our "tomorrows" today. Control problems
of both Industry and the Military are Ford specialties.
12

You can see why a job with Ford Instrument offers young
engineers a challenge. If you can qualify, there may be
a spot for you in automatic control development at Ford.
Write for brochure about products or job opportunities.
State your preference.

ELECTRONICS

-
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FOR

EFFICIENT COOLING
OF HIGH -POWER

TUBES

the signal to be obscured, upsetting
the measurement.
The inventor's technique for
overcoming the problem is to provide a time -break modulating signal
for the transmitter, which is derived from the firing circuit for tile
detonation of the charge. The signal
is in the form of a series of damped
waves initiated by the break pulse.
The damped waves are acted upon
by a pulse shaper and the resulting
pulses combined with the time break pulse so as to distinguish the
time break pulse by its polarity.
As a feature of the invention, the
transmission to the recording
station of the time -break signals
produced as above may be effected
by applying the series of pulses to
a carrier wave, generation or radiation of the carrier being initiated
by the original time -break pulse.
The following series of damped
waves is applied as modulation of
the carrier. Thus, the instant of
arrival of the carrier wave at the
remote recording station denotes
the true time break whereas the

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

...

make for ecofacilitate design
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, 109 Sumner St., Le Roy, N. Y.

Lapp
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SEISMIC
RECORDER

{

RADIO
RECEIVER

-

u-

RADIO

TRANSMITTER

(A)

(e)

FIG. 8-Ringing circuit provides seismic
time signal (A) as recorded (B)

succeeding series of pulses affords
an accurate record from which the
time break may be determined if
static should obscure the carrier at
the instant of the time break.
The circuit of the pulse generator of the invention is shown in
Fig. 8A. The waves at various parts
of the circuit are shown.
In Fig. 8B a chart shows the
time-break signal at A and the opposite polarity damped pulses at
B B, and B,.
January, 1954- ELECTRONICS

JUNCTION

Transistor Products, Inc. is now offering
the first commercially available Power

Junction Transistor. Specifically designed
for use in Class B audio circuits requiring
two watts of power output, it can also be used as a Class A

amplifier at reduced ratings.

Typical operating conditions: Class B, common emitter,
no heat sink. (values are for two units)
45v.
Collector voltage
less than 5 ma.
Collector current (no signal)
90 ma.
Collector current (maximum signal)
0 ma.
signal)
(no
control
Emitter
2000 ohms
Load impedance (collector -collector)
10 ohms
Input impedance (base -base) approximately
200 mw.
Driving power
more than 2 watts
Output power
more than 10 db.
Power gain*
more than 50%
Efficiency
*While these units will operate Class B at collector voltages
less than 45 V., the power gain drops as the collector voltage
is reduced. Operation below 30 volts is not recommended.

Maximum Ratings (in 25°C. free air):
45v.
Collector voltage
Collector current 50 ma. (without heat sink)
100 ma. (with heat sink)
Collector dissipation
2.25 watts (without heat sink)
4.50 watts (with heat sink)
10 kc. max.
Operating frequency

r
Transistor Products, Inc., Snow and Union Sts,
Boston 35, Mass., Dept. El
(An operating unit of Clevite Corporation)
Please send me data sheet on the X-78 Power

Junction Transistor.
Send other material on transistors and diodes.
NAME

TITLE

FOR MORE INFORMATION

mail this coupon today

COMPANY
ADDRESS.
CITY AND ZONE

STATE

TRANSISTOR PRODUCTS, INC.
AN

O

C

P

F

A

R

T

LE V T
I

ELECTRON ICS

E

-

I

N

G

UNIT

CORPO

OF

R A TI O N
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OTHER DEPARTMENTS

featured in this issue:
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Edited by JOHN MARKUS
Simple Metal Jig Speeds Insertion Of
Tube Leads In Octal Base
250

Wire -Holding Pliers Minimize Assembly
Rejects
250
Lamp And Switch System Controls Cathode Spraying
252

Permanent Time Track For Magnetic
Memory Drum
260

Lead -Coiling Tool

Installing Thread
Housings
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196
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290
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332
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383

Backtalk
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266
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X -Ray

270

Preparing Teflon Cable
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Tube Pin Cutter
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Metal -To -Ceramic Seals For Magnetron
Waveguides
282

Pilot Production Line Makes Color TV

Tubes

260

Wire -Coding Methods
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Simple Metal Jig Speeds Insertion Of Tube Leads in Octal Base
THE EQUIVALENT of threading eight
needles at a time is achieved in
Tung-Sol's Bloomfield, N. J. plant
with a metal jig that accurately
positions up to eight tube leads so
the octal base can be pushed over
them in one smooth motion. This
automatic base lead wire inserter
has greatly speeded up the cementing of bases to tube envelopes and
has at the same time reduced rejects due to leads in wrong pins.
Both hands are used for the

assembly operation. With her left
hand the operator picks up a tube
base on which cement has previously been applied in another operation. With her right hand the
operator picks up a finished tube
envelope, indexes it visually so the
electrode structure and leads are in
a predetermined correct position,
then drops the leads one by one
into their correct slots in the jig.
While positioning the leads, the
operator inserts the base in a posi -

tioning device that is grooved for
the aligning key. She now pulls
back the tube slightly with her right
hand so the ends of the leads do not
project beyond the jig, then slides
the base up with her left hand and
pushes the tube in. The base fixture slides on rails, and the aligning key arrangement insures that
the leads enter the correct base pins.
Tube and base are now lifted
straight up out of the jig and
pushed together firmly.

Wire -Holding Pliers Minimize Assembly Rejects
of a plastic cushion to the
jaws of Utica side -cutting pliers
makes these pliers equivalent to a
third hand for holding the short
end of a lead during and after cutting. This eliminates possible
ADDITION

250

troubles from snips of wires falling
into a chassis and becoming lodged
there temporarily, to cause shorteircuits later.
When cutting springs or hardened steel wire, this cushion -throat
January, 1954
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\

MAESTRO,

CAREFUL,

/.

AWAY

FIDDL

DON'T

_'='

REPUTATION

YOUR

'

lÌ

Yes, you can make one false note and be

...

with the name you've spent
all washed up
years building, quickly consigned to
oblivion. We at Kester know the importance
make sure that the
of consistency
solder alloy and especially the flux formula
never varies, never changes. Kester never
experiments at the expense of the solder user

...

!

For best results in efficient, economical soldering,
remember this Solder Trio: "44" Resin, "Resin -Five" and
Key Name
Plastic Rosin-all made by KESTER
in Flux -Core Solder for More Than 50 Years.

...

KESIE
SOLDER
4204

WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS

NEWARK 5, NEW JERSEY

ELECTRONICS
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COMPANY
BRANTFORD, CANADA
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feature keeps the wire from flying
off and hitting nearby personnel.
The cushion is tough, rubbery
red Plastisol, bonded to the throat

areas of the pliers. As the pliers
close, the Plastisol cushion grips
the short end of the wire tightly,
holding it as the cut is made.

AVERAGE OUTS DE DIAMETER

U)

-

324
322

- 32.0
á

31.8

ó 316
TIME

AVERAGE WEIGHT OF COATING

.I..

30

28

I

-44'

26
29
22

I¡

20
RUNNING AVERAGE OF LAST THREE VALUES

Example of portion of control chart used
for plotting result of sampling inspection
for outside diameter and coating weight
of coated cathodes. Sample size is 3
cathodes, taken every 20 minutes

Lamp -and-Switch System Controls Cathode Spraying
indicator lamps in front of
the operator at the cathode spraying position are actuated by quality
control inspectors who measure the
highly critical diameter and coating
weight of finished cathode sleeves in
the Bloomfield, N. J. plant of
Tung -Sol Electric Inc.
If the average readings are
within the dotted lines of the coitrol chart, a green light is given.
If the average falls between the
dotted and solid lines, the upper or
lower yellow warning light is given.
If the average falls above or below
the area bounded by the solid control limit lines, the upper or lower
red light is given, and all spraying
on that cathode type must stop until
a corrective adjustment in spray
PANEL

time or spray pattern is made.
As many as eight different cathode types may be sprayed at the
same time. Each cathode has its
own control chart and system of
operating lights for both coated diameter and weight, which enables
immediate correction to be made at
the first sign of excessive variation.
The actual quality determination is
completed in less than five minutes
after the spraying is accomplished.
Considerable reduction in material
waste and greater uniformity of the
product are a direct result of this
control system.
Pushbutton switches on a panel
at the right of the lamp bank enable the spray operator to vary the
spray time in accordance with the

indications. of the lamps. Changes
in spray time serve to change both
the weight and outside diameter of
the finished cathode. The control
switches are connected to the various contacts of an electric timer
made by Industrial Timer Corp.,
Newark, N. J. The timer in turn
actuates a solenoid that is connected
through coil springs to the trigger
of the spray gun.
Two solenoid -controlled guns are
used, with nozzles adjusted for different spray patterns to get adequate coverage without wasting
material while spraying up to eight
different sizes and shapes of cathodes in as many different types of
masking holders. The holders are
cylindrical in shape, and are rotated
at 120 rpm by an electric motor
during spraying to achieve uniform
coating. Pushing the button for a
particular type of cathode automatically actuates the proper spray
gun through the proper timer.
The spray material employed is a

Method of mounting solenoid to actuate
trigger of spray gun. Movement of sole.
noid armature is transmitted to trigger
through two paralleled screen door
springs to minimize vibration and shock
January, 1954
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ANOTHER PERFORMANCE REPORT FROM CONDENSER PRODUCTS COMPANY

A

maker of high fidelity

audio amplifiers wrote us:
"We need a coupling capacitor for a low

level high gain stage. Capacitance must

be constant from 10 to 100,000 cps.
Leakage resistance minimum of 100,000

megohms."

J_
11 1T
T T

1'Ts

1 1 1 -I-I- 1. 1
T T T T T T T T
-.1..

1
1 1 1 1 -I1 1
1 1-r ..L
"'r
-r -r -r T T -r -r -r -r T

-2-

'T'

"CP" engineers
prescribed an
LAG capacitor

with insulation

resistance greater
than one million megohms
and capacitance constant

within 1/10 of lro from -DC to
100.000 cps.

LAG

"CPs" type

L

503

IhD

laboratory capacitors are available in Glassmike

style container (Type LAG) for low values of capacitance; in

Your engineering problem
will receive the immediate
attention of our design and
specification engineers.

rectangular lead -coated steel container (Type LAC) for large
values of capacitance. Suggested additional applications are: multivibrators, video amplifiers, and frequency indicating devices.

Send for catalogue sheets and performance charts on any of these CP products:

Plasticon
Hi-volt
Power Supplies

Plasticon
Rectangulars

Plasticon
Glassmikes

CONDENSER
140

HAMILTON

ELECTRONICS-January, 1954

STREET

Plasticon
Metal-clad
Miniatures

Plasticon
Pulse
Forming
Networks

PRODUCTS COMPANY
NEW

HAVEN

4, CONN.
TELEPHONE: MAIN 4-1174
Division of New Haven Clock & Watch Company
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suspension of barium, strontium
and calcium carbonates in butyl acetate with a nitric cellulose binder.
Both spray guns draw from a common container of this mixture,
which is kept stirred continuously
by an electric motor with mixing
paddles on its shaft.
After spraying, the operator lifts
out the holder and places it in an
empty position on the chain conveyor that is continually moving
through his work position. The

MODEL
S -14-A

Sizes

12"x53/4"x 7"
123/4 Pounds

trr7

ANOTHER EXAMPLE
The

HIGH GAIN

O

F---filireiznurn.

losccpes. The sweep is operated in either

POCKETSCOPE, model

...

PIONEERING
a

repet-

range from 0.5 cycles

S -14-A, is an outstanding achievement in the

itive or trigger mode over

field of oscilloscopes. The high vertical and hori-

to beyond 50 KC with synchronization polarity

zontal sensitivities of 10 and 15 millivolts rets/finch

optional. All this and portability too! The incredibly

respectively; frequency responses within

-2

a

smal size and light weight of the

db

S -14-A

now per-

from DC to 200 KC; non -frequency discriminating

mits "on -the -spot" use of the oscilloscope in all

attenuators and gain controls; plus individual

industrial, medical, and communications fields.

few of the heretofore

Its rugged construction assures "laboratory per-

calibration voltages are but

a

formance" regardless of environment.

unobtainable characteristics of CC coupled oscil-

WATERMAN PRODUCTS CO., INC.
PHILADELPHIA 25, PA.
CABLE ADDRESS.

WATERMAN PRODUCTS INCLUDE

POKETSCOPE

-4-A SAR
-5-A LAB
S -11-A INDUSTRIAL
S -12-B JANized
S -14-B HIGH GAIN
S -15-A TWIN TUBE
S

PULSESCOPE""

S

PULSESCOPE

POCKETSCOPE

RAKSCOPE'
POCKETSCOPE

POCKETSCOPE

Also RAYONIC" Cathode
Roy Tubes and Other

Associated Equipment

WATERMAN PRODUCTS
254
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Measuring cathode diameter with micrometer. Weight of coating is measured
with precision balance in background.
Pushbutton switches above bench control lamps in front of spray operator in
background, to give him a continuous
visual indication of product quality

holders are designed to take 17 to
75 of the cathodes, depending on
their size. Each holder has a vertical shaft which fits into the chuck
of the spinning motor during spraying. This shaft drops into the
drilled hole in the metal block on
the chain conveyor for transport
after spraying.
The chain conveyor takes freshly
sprayed cathodes into an electric
oven for drying. Drying temperature is 150-175F, with a circulating
January, 1954

-
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Send

for this ?'zee

SAMPLE FOLDER...

25
different Test Samples of
high -dielectric

INSULATING
TUBING and SLEEVING
INCLUDES SAMPLES AND DESCRIPTIONS
THE

OF

VARFLO TUBING AND SLEEVING

Vinyl-coated Fiberglas in
full range of sizes, colors and grades. Extremely flexible.
with excellent heat aging qualities. Low priced.

FOLLOWING...

Class H insulating materials were
pioneered by our Laboratory. Retain flexibility, electrical
properties and mechanical strength in temperatures ranging
from -85°F. to 500°F. Available in tubing, sleeving, lead
wire, tying cord.
VARGLAS SILICONE

PERMAFIL-IMPREGNATED VARGLAS TUBING

-

VARFLEX COTTON TUBING AND SLEEVING

Varnish or lacquer impregnated
for applications where MIL -I-3190
Class A materials are specified. All NEMA grades.

Fiberglas

SYNTHOLVAR EXTRUDED TUBING

Made in various standard formulations of vinyl polymers. Has high dielectric and
tensile strength-will not support combustion nor absorb
moisture. Type EG Approved under MIL-I -631A. Several
others to meet special requirements.

braid coated with General Electric's Permafil resin. Extremely tough, resistant to solvents and elevated temperatures, highly flexible. Can be bent or twisted with little or
no loss of dielectric strength. Coils and standard 36" lengths.

Numerous types and
grades-including synthetic -treated, varnished, lacquered,

VARGLAS SLEEVING AND TUBING

saturated, litewall and others.
VARGLAS NON -FRAY SLEEVING

NEW! VARGLAS SILICONE RUBBER SLEEVING AND

Fiberglas braid normalized

TUBING-the culmination of

5 years of research-for
applications requiring extraordinary flexibility. Details on request.

to remove all organic impurities. It will withstand temperatures up to 1200°F. Recommended where dielectric properties are not paramount. Three types available.

MAIL COUPON TODAY FOR SAMPLES!
VARFLEX CORPORATION,

;

308 N. Jay St., Rome, N. Y.

Please send me free folder containing samples of your electrical
sleeving and tubing.

CORPORATION

\\

I

I

am particularly interested in insulation for:

NAME

Makers of
Electrical Insulating
Tubing and Sleeving

COMPANY
STREET

CITY

16111

ELECTRONICS

-
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Loading uncoated cathode sleeves in
rotary holder preparatory to spraying.
Roller chain conveyor brings holders
back to operator for unloading after
spraying and baking. Finished cathodes
are placed in the self -stacking molded
plastic trays at rear on bench

air blower to carry off moisture.
After drying, operators take the
top plates off the holders and carefully place the finished cathodes in
individual compartments of molded
plastic trays made especially for the
purpose, then reload with uncoated
cathodes. Loaded holders are carried to the spray position by the
conveyor, where the operator
transfers them one by one to the
spray booth for application of the
cathode coating material.

growth
Due to our long experience, the demand for our engineering services in designing new precision devices
and systems has increased tremendously. Our activities
now embrace the four distinct yet allied fields of
AIRCRAFT INSTRUMENTS AND CONTROLS
OPTICAL PARTS AND DEVICES
MINIATURE AC MOTORS
RADIO COMMUNICATIONS AND

NAVIGATION EQUIPMENT

Current production is largely destined for our defense
forces; but our research facilities, our skills and talents, are available to scientists seeking solutions to
instrumentation and control problems.

(7.
ELMHURST, NEW YORK

256
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Combination rotary masking and spraying holder for cathodes of television picture tutbes, holding 20 pieces
January, 1954
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&'11th9 anal ew

posed by
LISA LOUGHLIN
selected as one of the
10 top models in the

U.S. by Esquire
Magazine

ye

. . .

Backed

Up

With

Plenty of Experience

Higher dielectric strength than any other
insulating spray on the market!
Proven by twenty years of use by
leading component parts manufacturers!

Now packaged in easy -to -use
Spra-tainer especially for you!

INSL-X E-33 FOR SAFELY
HANDLING "HOT" WIRES
Do away with the uncertain protection of taped tool handles. Insl-x
E-33, the material used by major
utility companies for insulating linesmen's tools, is now available to you!
Just dip tool handles-Insl-x E-33
dries to a tough, smooth coating that

provides absolute protection. In

bright red for quick, positive tool
identification.
See

Insl-x E-26 insulating spray makes it
possible to completely insulate electrical
equipment, parts and wiring in a matter
of minutes. Produced exclusively for the
electrical trades, Insl-x sprays a coating
one mil thick, with extra high dielectric strength.
Insl-x E-26 is recommended for insulating and reduction of heating on both
round and square bus bars; Sealing
transformer and coil leads; Spraying
motor controllers, starters and switches;
Insulating and moisture proofing terminal assemblies;Sealing selenium rectifiers
and resistors; Insulating all permanent
electrical connections; Spraying finish

$179
LIST

120Z.

Available in clear, aluminum,
gloss & flat black

coat on motor coils; Spraying household
master switch and fuse box; Improving
arc and moisture resistance of molded
and laminated phenolic parts.
Use Insl-x, the material designed to do
one specific job-INSULATE.

TECHNICAL DATA

Dielectric strength 800 to 1200 v/m
Drying time, 3 to 5 minutes
Hardness
excellent
Adhesion excellent on all
conventional assembly surfaces including ceramic, anodized aluminum, and
phenolic
Chemical resistance excellent
Water resistance excellent
Flexibility excellent.

your jobber, or write for complete technical data, Dept. 401

INSL-X SALES COMPANY, 26 Rittenhouse Place, Ardmore, Pennsylvania
Insl-x Products are available in bulk for spray, dip, and brush application.
ELECTRONICS

-
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METER -RELAY

TIVE

Jeweled Moving Coil Armature

0.2 Microamperes
(0/20 scale range)

PRODUCTION

TECHNIQUES

(continued)

During unloading of the rotary
holders, samples are drawn periodically for measurement of coated
diameter and weight. A running
average chart is kept by the inspector for both of these characteristics.
Each measurement taken is marked
on the chart by a point. By visual

0.05 Millivolts
(0/5 scale range)

A.C. D.C.
(voltage

-

current)

Thermocouples
(R.F. or

temperature)

Adjustable
(90° scale arc)

Model 451-C, (41/2 inch) double contact,
0/10 DC Millivolts, as used in Vacuum
Gauge made by Hastings Instrument Co.,
Inc., Hampton, Va., used to maintain pres

The contact meter -relay as made by
Assembly Products is an indicating

sure in a vacuum system.

meter with built-in micro -contacts
of indication on the scale.
any
point
at
which can be set to operate

Made like a conventional panel meter, it
can be substituted for
an existing meter in
most circuits and will
add relay action for
over or under limit or
automatic control.
Model 265, plugin, (non
indicating) hermetically
sealed, with shock mount
movement. Suited to
marine or aircraft or other
mobile installations.
ed

Ì

circuit to the locking
coil, either manually or
by an automatic interrupter switch.

-

NO OiNG
COIL

INPUT

L_

A locking coil gives high
contact pressure. Spring
action in the contacts
gives forceful separation. Contacts are released by breaking the

.__)

I

o wo

vxTs
R

Fifty -cathode rotary holder Is moved

through drying oven by chain conveyor
after spraying cathodes in spray booth
Model 351-C, (33/4 inch), double con
tact, suppressed zero millivoltmeter,
with bimetal compensation for thermocouple reference junction. Dial
calibrated 450-850° Fahrenheit (also

Centigrade), for Iron-Constantan
thermocouple. Used in control of temperature of THERMO DIMPLER made
by Zephyr Mfg. Co., Inc., 201 Hindry,
Inglewood, Calif.

SET

Single contact meter -relay
schematic.

Model 263,

(2V2

inch),

double contact, (non -indicating) used in Model 653
SILVERCEL BATTERY

for bulletin 112 listing
circuits using meter -

Send
11

relays.

CHARGER CONTROL
manufactured for the
Navy by Franklin Transformer Mfg. Co., Minneapolis, Minn.

Model 261-C, (21/2 inch),
single contact, high limit,
0/200 DC Microamperes
as used in Consolidated
Engineering Corp., Pasadena, California Model
21-220 Mass Spectrometer.

ASSEMBLY PRODUCTS, INC.
P. 0. BOX 191
CHAGRIN FALLS 4, OHIO
Phone: CHagrin Falls 7-7374
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estimation, this point is then averaged with the last two measured
values and the result is plotted as
an x, to form the running average
chart. The curve is drawn through
the x's, rather than through individual points, to guide the operator
pushbutton
in
punching the
switches just above her work position. These switches control the
lamps on the indicator panel in
front of the spray booth operator.
Cathode diameter is measured
with a micrometer mounted in its
own wood box for cleanliness. Cathode coating weight is determined
by weighing the finished cathode
with a Roller -Smith precision balance, then brushing off the coating
and weighing the cathode sleeve itself. The difference between these
values is recorded as the weight of
the coating. The scale of the balance is so designed that this differ January,

1954-

ELECTRONICS

for your convenience!
General Ceramics ALUMINA CERAMIC*
'Conforms to the requirements of Grade

in accordance with JAN -1-10.

1.-5A

SOLDERSEAL HERMETIC TERMINALS
THE ITEMS SHOWN ARE STANDARD STOCK
TERMINALS. DIMENSIONAL TOLERANCE,
±11/2°/,, BUT NOT LESS THAN ±.010"

i

High Mechanical

Strength

THIS TYPE TERMINAL
ON DAL -4267

4269

Resistance to
Thermal Shock
Fast, Easy

Installation
Permanent
Hermetic Sealing

PART

VOL rs

NUMBER

RMSt

DAL4267
DAL4268

C

IMENSIONS
D

E

.687

DAL4269

.312

.875

.562

1.187
15000

.437

1.531

.109

.250

.125

.156

.500

.359
.250

.234

069
.046

.171
.093

312

.312

.28I
.531

.375
187

.781

METALL ZED SURFACE

GLAZEC SURFACE

D

VOLTS
RMSt

PART
NUMBER

DAL4261
DAL4262

0AL4263
DAL4264
DAL4265
DAL4266

3000
4000
7000

14000

I8000
22000

A
,672

B

968

.312

.468.375

.431

.391

681

.312

.156

343

.490

2.218

2.655

2.181

1.250

500

187

500

1.750.812

1.343

.171

.250

.109

.282

.907

343

1.407

.656

14

G

F

D

.312

750

MENSIONS

C

625

931
1.187

.06T

.160
.067
.055

156

.128

.25

1.844

118

1.250

128

375

1.640

mersion in 60/40 solder at 450°F for 1'/2 minutes
for dip soldering will not injure the metallic coat ing. For complete information and quotations call,
write or wire today.

CERAMICS and STEATITE CORP.

GENERAL

VALLEY

GENERAL

OFFICES and

PLANT:

MAKERS OF STEATITE,ALUMINA, ZIRCON, PORCELAIN, SOLDERSEAL TERMINALS, LIGHT DUTY REFRACTORIES,

-

.812

312

341

These terminals are made of glazed Alumina Ceramic. Lugs and eyelets are hot tinned brass and
metallized areas are silver fired on ceramic, copper
electroplated and tin fused for soft soldering. Im -

ELECTRONICS

.375

January, 1954
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ence can be read directly on a movable accessory scale, the zero of
which is set to the reading of the
What kind of enclosure do you need?
Which shielding material is best?
What is the important difference
between attenuation and insertion loss?

coated cathode.
The balance is mounted on a
heavy steel pipe which goes through
a large hole in the bench and is embedded in the poured concrete floor.
This arrangement prevents bench
vibrations from affecting scale readings.

Permanent Time Track
for Magnetic Memory Drum,

How should attenuation
be measured?

the possibility that
the high -precision timing pulse
track on a magnetic drum memory
might be accidentally wiped out or
erased as a result of a connection
mistake, a permanent track is used
for this purpose by Librascope Inc.,
California. This is
Glendale,
achieved by milling precise slots in
the circumference of the drum at
one end, then filling these slots with
magnetic powder.
TO ELIMINATE

Why is interchangeability
so important?

HOW YOU CAN EVALUATE

Shielded Enclosures
Selecting the proper shielded enclosures today
is a big job ... and no wonder! The unqualified
statements and ambiguous terminology of some
enclosure manufacturers makes intelligent purchasing extremely difficult.
To eliminate these difficulties, ACE has prepared a definitive booklet: Your Money's Worth
in Shielded Enclosures, by Richard B. Schulz, noted
authority on the suppression of r -f interference,
and consultant to ACE. Here are free, factual
for only
data you should be acquainted with
by applying a realistic approach to shielded enclosure selection can you be sure of getting what
you pay for.

...

Send for this
interesting Free
Booklet

you always get your money's worth with

ACE

you need a galvanized screen room, a

ACE long ago eliminated guesswork
as a factor in the design of shielded

copper screen room, or a solid sheet
RFI enclosure (Lindsay Structure),
you can depend on top performance
when you choose ACE ... first and
stillforemost in the design and manufac-

enclosures. Every ACE claim is

backed by complete guaranteed test
data, for every design is thoroughly
analyzed and approved by independent engineering laboratories.Whether

ture of every type of shielded enclosure.

A COMPLETE LINE OF ENCLOSURES FOR INDUSTRY, SCIENCE AND MILITARY,
FEATURING HIGHEST ATTENUATION, FULL INTERCHANGEABILITY,* INSIDE BOLTING*

(Patents Pending)
Exceeding JAN -1-225; 16E4 (ships); MIL -16910; MIL -S-4957
(Write for

RFI

Bulletin No. 1, and ACE Bulletins Nos.

ACE
411216EERING
3644 N. Lawrence Street
260

3 &

5)

& MÁCHINE CO.,

INI

Philadelphia 23, Pennsylvania
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Pilot Production Line Makes
Color TV Tubes
endless inspections
characterize production facilities in
RCA's Lancaster, Pa. pilot plant
for tricolor television picture tubes.
Most critical of all operations is
applying the tiny red, blue and
green phosphor dots in a highly
precise pattern on the screen of the
SEEMINGLY

January, 1954
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G. E.

ANNOUNCES a new line of

Micro -miniature Tantalytic Capacitors
For

1/2"

low -voltage d -c applications

General Electric's new Micro -miniature Tantalytic capacitors combine smaller -than -subminiature size, large capacitance and low
leakage current. They permit new design flexibility in low -voltage,
d -c circuits
particularly transistorized subminiature assemblies
where space is at a premium, such as hearing aids.
SUPERIOR PERFORMANCE. Micro -miniature Tantalytic capacitors
outperform aluminum electrolytics in electrical stability, operating
and shelf life, because of the inert characteristics of tantalum metal
and the stability of its oxide. They gain added reliability from the
use of silver cases, a non-acid electrolyte, and complete sealing that
prevents leaking and contamination of the interior.
WIDE TEMPERATURE RANGE. Micro -miniature Tantalytics can
operate over a -20 C to +50 C range-may be stored at -65 C.
With some capacitance derating, they can operate well below -20 C.
At -55 C, units rated 10 volts and above will maintain at least 65%
of their 25 C value. They also perform satisfactorily above +50 C
with some life limitations.
AVAILABILITY. Designed especially for non -resonant, non-critical
applications such as coupling, by-pass and filtering, Micro -miniature
Tantalytics can be obtained in sample lots 2 to 3 weeks after your
order is received at the factory. Production lots can be shipped 6 to
8 weeks after your order is received. For more information, see your
G -E Apparatus Sales Representative or write for bulletin GEA -6065
to General Electric Company, Section 442-14, Schenectady 5, N. Y.

...

ACTUAL SIZE

LARGE CAPACITANCE

and small size.make Micro-

miniature Tantalytics valuable where space is at
a premium. Diameters are .125 inches.
AVAILABLE RATINGS
Working
volts d -c

Maximum muf

5/16"

Length

4

2.0

6
8

1.5
1.0

16

.5

1;2"leSgt
4.0
3.0
2.0
t.i

NOTE: Ratings based on

-50% +75

'z,

tolerance.

e:2,7e.e.eQ

A nrac mo

GENERAL
www.americanradiohistory.com

ebnefanz'Azw4.f

ELECTRIC

-

For Parts
TAKEN OFF

that must be

PUT BACK

-

PRODUCTION

(coitinued)

TECHNIQUES

BUTTONED TIGHT

LION FASTENERS

Tricolor electron gun is assembled on
jig immediately in firort of operator, and
entire jig is then swung forward into
flames of torches for fusion of parts
while operator rotates gun slowly by
turning knurled kncbs with hands

LOCKS TIGHT WITH A QUARTER TURN
Always at correct tension
Lion Fasteners are right for buttoning parts that must be removed
repeatedly for inspection, maintenance, or other reasons.

Vibration and shock can't loosen a Lion Fastener. Even an
inexperienced service man can't replace it wrong. A quarter turn
opens it. Another quarter turn locks it. The tension is designed
into it.
Lion Fastener Spring Assembly is quickly spot welded or riveted
in place. The stud cannot be lost. It is grommeted tight to the sheet.
They will button sheets .040 plus or .020 minus over or under standard
rating. The misalignment is as much as .156. The one-piece forged
stud is tested to 1425 lbs. Write today for demonstration kit and

tube. A powerful bench -mounted
magnifying glass aids operators in
checking this screen for mechanical defects such as smears. A
similar lens serves for inspecting
the mesh of the shadow mask used
in conjunction with the color
screen.
Simplification of the many highly
intricate production processes is
the goal at present, pending FCC
approval of color television standards for the industry. Duplicate
facilities involving different techniques are often set up to corn -

application data.

TYPICAL APPLICATIONS: INSPECTION PLATES
ELECTRICAL PANELS

CABINETS

COWLING
DUCTWORK

3hee DEMONSTRATION KIT contains
sample Lion Fasteners to help you visualize their
adaptability to your product. Write on your company
letterhead. No obligation.

Am»

LION
FASTENERS, INC.

500 MAIN ST., HONEOYE FALLS, N. Y.

In Canada:
A. T. R. Armstrong Co., 50 St. Clair Ave. West, Toronto
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Method of joining trücolor television picture tube faceplate to main cone with
Heliarc welding. Motor rota es tube
automatically past welding arc. Operator who monitors operation is protected
from glare of arc welder's mask
January, 1954
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MAXCENTER.

FREQUENCY
(mc)

TYPE

CONVER.
LOSS

MAX.
NOISE
RATIO

(db)

(times)

(max.)

IF

IMPEDANCE
(OHMS)

200-800

I.5

-

6.0

2.0

I.5

250-500

6.5

2.7

-

200-800

* I N2 I B

3060

6.5

2.0

*I N2

C

3060

5.5

*I N 150

6750

*I N 160

6750

I

VSWR

200-800

*IN23B

9375

6.5

2.7

-

200-800

* N23C

9375

6.0

2.0

1.5

325-475

I

N78

16000

7.5

2.5

I

N26

23984

8.5

2.5

IN53

>30000

8.5

2.5

I

-

*Also available with reversed polarity
ELECTRON ICS

-

January, 1954

New MICROWAVE silicon diodes insure greatly improved
receiver performance throughout the centimeter and millimeter
wavelengths.
Lower overall noise figures and broader bandwidth operation are inherent in all of our diode line. The uniformity of the
new 1N23C, 1N150, and the reversed polarity, 1N23CR and
1N15OR allow their direct use in balanced mixers without pair
selection. Overall noise figures of better than 10 db. are typical
with these types. The 1N150 and 1N160 are specifically designed
for broadband, low noise operation in the popular common
carrier frequencies from 6000 to 7000 mes.

SEND FOR DATA

Write for detailed specifications and catalog literature
describing our diodes, magnetrons, TR and ATR tubes
and waveguide components.
MICROWAVE ASSOCIATES INCORPORATED
22 Cummington Street, Boston 15, Mass.

Telephone: Copley 7-4441

325-625

300-600
400-800
1516114

MICROWAVE
/lssociates
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PRINTED
CIRCUITS
do a BETTER JOB
at LOWER COST
Applying blue phosphor mix to screen
through gelatin stencil or frame

Everyone in electronics today knows that
printed circuits are the real answer to production

pare results. These are generally
related to production of the screen
and mask, since the remainder of
the color tube differs little from
conventional black -and -white picture tubes.
A silk-screecing technique, like
that employed in the reproduction
of art prints, is used to apply
minute phosphor dots to the glass
screen. The phosphorous chemical
mix, beaten to the consistency of
thick cream, is squeegee -squeezed

speed-ups ... lower costs ... greater profits.

Printed circuits can help you in numerous ways
regardless of the product you manufacture.

-

Davelle invites you to write today and learn
how this latest scientific development can reduce
costs and solve your production problems. Send
us a sketch or print of your product and our
engineering staff will design a printed circuit
layout for your 'application. In addition, if you
desire price quotations, let us know the quantities involved.
You will find Davelle's printed circuits are priced
lower while maintaining highest precision standards of workmanship.

printed ... stamped ... etched

DAVELLE
LABORATORIES,
INC.

SPRINGFIELD GARDENS 13. L. I.. N. Y.
Use of Veeco mass -spectrometer leak
detector (made by Vacuum-Electronic
Engineering Co.,, New Hyde Park, N. Y.)
to make certain that weld which joins
cone to faceplate. of RCA color picture
tube is vacuum -tight at al points
264
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The important components for your
thermal, light, vaccum or R.F. actuated
control systems are now immediately

available at

ASSEMBLY PRODUCTS
Contact Meter -Relays

RELAY SALES.

M
RELAY
SENSmVE

VOLTAGE

A highly sensitive locking relay for control of chemical processes

W1

and mechanical operations through either alarm, automatic shut-off
or continuous on and off control. Contact Meters automatically
maintain upper and lower limits (or both) of temperature, voltage,
current, speed, light or liquid flow rate with extreme accuracy.
Applications include their use in electronic circuits for quality
control of piezo crystals and other components, switching of standby
equipment in micro -wave communications, control of carbon feed
in arc furnaces, as warning of bearing temperatures in turbines and
generators, and a variety of speed controls for machines.

SPDT.

LiMIT
*
LC3LìMT 2.05 k_19z

0.99 V± t. 5

Contact Meter -Relays are current or voltage sensitive down to 2/10
microampere or 1/10 milliwatt. Contact ratings from 100 mils to
i ampere. They are available in a wide selection of standard types.
Special types engineered to your needs. Phone, write or wire Relay
Sales for additional information,

CETRON
Grid Controlled Rectifiers
Due to the ever increasing demand for
Grid Controlled Rectifiers, which are so

closely allied to relay applications,
RELAY SALES has arranged for the distribution of these special purpose tubes
made by America's oldest and foremost
manufacturer.

TERADO
Miniature Micro Relay
A hermetically sealed sensi-

tive relay, with particular
application to airborne equipment, mounts in a standard
7 -pin miniature tube socket.
Its S.P.S.T. switch will operate on 60 milliwatts. Insulation: 500 Volts between any
terminal and ground. Temp-

erature range: +85°C. to
-55°C. Shock 50G. Coil re-

sistance, contact current and
other specifications to your
requirements. Send us your
prints.

RS

Phototubes

Phototubes, either gas filled
or vacuum type, are available
for all photo cell applications.
RS Phototubes have superior
operating characteristics in
high output current, extreme
sensitivity to small variations
in light intensity, excellent
response in infra-red regions,
low dark current-all with
notably longer tube life.
Write for catalog.

2l/ú&
?2ee«
Zeeay Saeed
eaeaeae

/954

e-5
JUST OUT!

Immediate Delivery of Relays of all Types
You will receive 24 hour shipment on any material in our

Phone

huge stock of practically any conceivable type of relay, SEeley
contactor or motor control. Phone or wire your requirements. 8-4146

1 Si
ELECTRONICS

-
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PHYSICS
GRADUATES

E. E.

or

One of the
nation's leading

with experience in

RADAR or
ELECTRON ICS

electronics

organizations is
creating openings
for an entirely
new kind of
career. Read
here what
this offers you:

Here's a new kind of career

Testing finished tubes for phosphor-dot
brightness with photoelectric light meter
on swinging arm. Protective square
glass window is suspended by counterbalanced chains, to permit easy raising
for removing and installing tube

Hughes equipment, to
help insure successful
operation of our equipment in the field.

(I) remain at the Laboratories in Southern California in an instructional
or administrative capacity, (2) become the Hughes
representative at a company where our equipment is being installed,
or (3) be the Hughes representative at a military
base in this country or
overseas (single men
overseas). Compensation
for traveling and moving
household effects. Married men keep their families with them.

YOUR TRAINING

YOUR FUTURE

THE COMPANY

Hughes Research and Development Laboratories,
located in Southern California, are currently engaged in the development
of advanced radar systems, electronic computers, and guided missiles.
YOUR POSITION
You will serve as a technical advisor to those using

On joining our organization, you will work in
the Laboratories for several months-until thoroughly familiar with the

equipment.
WHERE YOU WORK

After your period oftraining (at full pay), you may

Hughes Field Engineer G. R.
Chambers instructing a group
of Air Force technicians in the
operation and maintenance of
Hughes equipment.

How to apply:
If you are under 35 years
of age, and if you
have an E.E. or Physics
degree, with some
experience in radar or
electronics,
write to...

HUGHES
RESEARCH AND

You will gain broad experience that will increase
your value to us as we
further expand in the field
of electronics. Large-scale

commercial employment

of electronic systems
within the next few years
is inevitable.

DEVELOPMENT
LABORATORIES
SCIENTIFIC AND
ENGINEERING STAFF

Culver City, Loa Angeles
County, California
is required that the
relocation of the applicant will
not cause the disruption of an
urgent military project.

Assurance

through a gelatin stencil for deposition as precisely formed dots
on the screen below. The sequence
involves applying one color to a
batch of screens at the squeegee
position, then putting the batch
through two times more for application of the other two colors. The
fixture used for screening is designed to give precise positioning
of each screen, so that it has exactly the same position all three
times. For the second and third
colors, micrometer feed adjustments move the gelatin stencil
vertically and horizontally a precise small amount, to insure that
the red, blue and green dots will
be equally spaced in a geometric
pattern.

Lead -Coiling Tool
BY P. C. BOIRE
Chief Engineer

Measuring Engineering Ltd.
Arnprior, Ontario

changes in the characteristics of small electronic parts,
such as crystal diodes, by heat being conducted along the leads when
soldering, the leads are coiled up inTO MINIMIZE

stead of being cut off.
A special tool was developed to
coil the leads of components neatly
at high speed. To make this tool,
a hole was first drilled in a metal
block to match the shape of the
January, 1954
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A New
HUGHES

Standard of
Reliability

DIODES

FUSION SEALED IN GLASS

Reliability in a germanium
diode is determined principally by
permanent freedom from the two

for elects

ca

stability

major causes of diode failuremoisture penetration of the diode
envelope, and electrical instability
under extreme operating conditions.

HUGHES GERMANIUM DIODES

are de-

signed to prevent such failures
through two exclusive features:
1. Fusion Sealing-The glass -to metal seal, proved in billions of
vacuum tubes, is incorporated to
full advantage in diode manufacture by the Hughes -developed
process of fusion sealing at high
temperature. The result is a rigid
one-piece glass envelope impervious to moisture.
2. 100% Testing-Hughes i00%
testing procedures invite instabilities to occur prior to shipment,

assuring rejection of defective
diodes. Each HUGHES DIODE is
humidity -cycled, temperature cycled, JAN shock -tested, and
electrically tested under vibration. This testing procedure insures operation of HUGHES DIODES
under adverse conditions of moisture, temperature, vibration and
severe shock.
Reliability of

has

HUGHES DIODES

been proved in advanced airborne military radar and fire
control systems, and for guided
missiles.

HUGHES GERMANIUM DIODE ELECTRICAL SPECIFICATIONS AT 25° C.
RETMA

Description

Type

High
Peak

High
Back
Resistance

-

High
Back
Resistance

--

High
Back
Resistance

.

1N55B
1 N68A
1 N67A
1 N99
1 N 100
1 N89
1 N97
1 N98

N90

75

N96

75
75
125
50

1

1

JAN

loo
75
75
75

1

Types

(volts)
190
130
100
100
100
100
100

1N116
1N117
1 N 118
1

General
Purpose

N9575
N

126"

1N1271

1N128

Maximum

Test Maximum Minimum
Inverse Forward
Peak
Inverse Working Current
Voltage' Voltage @ +1 v

(volts)
150
100
80
80
80
80
80
80
60
60
60
60
60
60
60
100
40

Inverse

Current
(ma)

(ma)

5.0
3.0

4.0

0.500@-150e
0.625 © -100 v
0.005

©-5 v;

10.0
20.0
3.5

0.005 @
0.005
0.008

10.0

0.008
0.008 (r)

20.0
5.0

-5 e;
-5 v;

©-5 v;

I -5-5

v;
v;

0.050
0.050
0.050
0.100
0.100
0.100

-50

e

© -50

v

r+

(º}
@

(º)

-50 v
-50 v
-50 v
-50 v

0.100@-500

10.0

0.100©-500

20.0
5.0
10.0
20.0
5.0
3.0
3.0

0.100 (o5-50 e
0.800 (41-50 v
0.800 8 -50 v
v
0.800
0.050 ® -10 v;
0.025 ta -10 v;
0.010 (a}-lOv

pany
Culver City, California
Address inquiries
to Dept. E

g-50

0.850 (9
0.300

-50 e

8 -50

v

'That voltage at which dynamic resistance is zero under specified conditions. Each Hughes Diode is
subjected to a voltage rising linearly at 90 volts per second.
tFormerly 1N81A.
"Formerly 1N69Á.
tFormerly 1N70A.

HUGHES DIODES are also supplied l00% factory-tested to a wide range of
customer -specified characteristics, including high -temperature requirements.

ELECTRONICS

-
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FILTERS
UP TO

1,000

MEGACYCLES
Construction of lead -coiling tool

Using tool for placing heat -blocking
coils in leads of a crystal diode

More than 100 db attenuation from 1000 megacycles down
to 100 kilocycles is provided by the new series of Tobe screen room
filters. Our exclusive UHF/SHF filter, used in conjunction with
these new filters, extends the 100 db attenuation range through
15,000 megacycles. The line filters are available in current ratings
from 15 to 250 amperes and voltage ratings from 28 volts d -c to
500 volts a -c or 1000 volts d-c. Each unit is contained in a sturdy
metal case with convenient shielded output terminal. Write for
data sheet giving dimension and performance specifications.

...

in 1929, Tobe was selling effective power
DO YOU KNOW THAT
line filters for screen rooms? Ask Tobe for the answers to all radio interference questions; our 25 years' experience can
solve your problems.

TOBE DEUTSCHMANN
CORPORATION
NORWOOD,
MASSACHUSETTS
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electronic part. The block was
then mounted in a lathe and turned
down so as to expose the hole and
form a recess for the part; turning
was carried out to a distance of
half the lead diameter below the
center line, so that the lead of a
part rested on the top of the block
when the part was in the recess.
During this machining operation,
a ridge with an average radius R
was left on the surface of the block,
as shown in the diagram. The ridge
was then filed down so as to leave
an inclined plane on one side.
A hole for the winding spindle
was drilled at a distance A =
(D + T) from the center line of
the recess for the part, where D
is winding spindle diameter and T
is lead diameter. Another hole was
drilled for a small stud that is
pressed in the block to keep the
lead straight at the start.
The knob used as the winding
January, 1954
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Grade of laminate
Sheet size
Overall thickness
Thickness tolerances
a. Standard NEMA
b. Closer tolerances requiring
sanding
Metal: Copper
Aluminum
Other
Thickness
Metal facing: One side D Both sides
Minimum bond strength
Punching requirements
Any other specifications

666

about your uses for
C -D -F
Did you know that C -D -F supplies a full range of
metal clad laminates in both Dilecto and Teflon
grades? With mounting interest in printed circuits
it pays to consider the respective advantages of these
new C -D -F materials ... it also pays to line up all the
Information Wanted facts and discuss your specific
application with your C -D -F sales engineer (Offices
in principal cities). He's a good man to know!

Dilecto [WIILIL

(

l

'

METAL

UA

Printed circuits depend upon stable, uniform core
material and Dilecto has years of proven insulation
service (Dilecto is a laminated thermosetting plastic
made only by C -D -F from paper, cotton, glass or
asbestos fabric base, Or a mat base). Normally
phenolic -or melamine impregnating resins are used
for METAL CLAD sheet stock. There are many
grades of Dilecto, but only the better electrical
grades are supplied with metal foil surfaces. Outstanding is C -D -F grade XXXP-26, a hot punching
grade with high insulation resistance, low and
stable dielectric losses and excellent moisture resistance. Green color. New C -D -F Catalog GF -53
gives complete data on Dilecto grades. Write for
your copy today.

Teflon` VITAL
Glass fiber cloth is first coated with Teflon resin
and laminated into C -D -F GB -112T sheet stock.
This base withstands high heat (200°C. maximum
operating temperature) with the dissipation factor
and dielectric constant extremely low over a wide
frequency range. No adhesive film is needed to
bond metal to the Teflon laminate, thus the inherently good electrical properties of the core material
are maintained. GB -112T has practically zero water
absorption, so a METAL CLAD with this core
offers consistent high insulation resistance with excellent stability of dielectric loss properties.

THE NAME TO REMEMBER

.

FOR

[L2LO

Surfaces

Copper foil (usually .00135" or .0027" thick) is
bonded on one or both faces of the sheet grade of
Dilecto selected. The foil used is a special grade
of electrolytic deposition copper particularly adaptable for cementing onto laminated materials. An
adhesive film is placed between the metal and the
Dilecto, and cemented during the pressing and curing cycle. When closer tolerances are required
C -D -F sands the Dilecto to the required thickness
before bonding. Aluminum, silver, or other alloys
of various metals may be supplied.

Better Bond Strengths
One of the most important physical properties of
a metal clad product is its peel strength, the pounds
pull required to separate the foil surface from the
core material. Working with years of laminating
know-how. C -D -F has been successful in obtaining
the following average test values for its METAL
CLAD sheet stocks:
Lbs. pull per
1" width
XXXP-26 plus .00135" copper
5 to 8
XXXP-26 plus .0027" copper
7 to 10
XXXP-26 plus .0015" aluminum
9 to 12
GB -112 Teflon plus .00135" copper
6 to 9
Sheet sizes: Dilecto grades
Teflon grades

--

38 x 38", 38 x 42"
16 x 36"

saidee-afflied7de

PRINTED CIRCUIT METAL CLAD STO. -R

NEWARK

16,

DELAWARE

ag

"DU PONT TRADE MARK

Write for new
ELECTRON ICS

-

C -D -F

General Catalog

January, 1954

GF -53,

new

C -D -F

Teflon folder T-52, and talk METAL CLADS with your
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tool has a sleeve and drilled hole
that fit over the spindle. A projecting finger on the knob has a groove
in its end to guide the lead as it is
coiled. The difference d between
the height of the groove and the
sleeve is equal to (n,+ 1) T, where
n is the desired number of turns.
In production, the block is
mounted in a vise, the part is laid
in the hole and the knob is put over
the spindle. When the knob is
turned clockwise to coil the lead,
it is automatically lifted up by the
inclined ridge to avoid hitting the
part. The finger rides up on the

ridge. On the last quarter -turn,
the knob must be held down to
bring the windings close together.
A mark on the surface of the block
indicates the end of turning, with
the end of the lead acting as
pointer.

TUBULARS WITHOUT

the

eb. NEW

WAX?

DUMONT
pc,
PC
%%

OIL IMPREGNATED PAPER TUBULARS

ENCASED IN CERAMIC TUBES

...

eliminates wax coatings
of completely moisture resistant
Steatite tubes and a specially developed exclusive
end seal that effects a perfect bond between the
tube and the terminal.

through the

use

Months of exhaustive laboratory tests and field
trials prove that the Dumont "PC" Tubular withstands the severest operating conditions.

CONTINUOUS OPERATION AT 100°

C.

LEAKAGE RESISTANCE OF
10,000 Meg. per Mfd.
UNEQUALED LIFE AND
HUMIDITY CHARACTERISTICS

WRITE TO -DAY FOR BULLETIN No.

37

DUMONT-AIRPLANE & MARINE INS FRtJMEN'l'S, Inc.
OFFICE

15

William Street

New York 5, N. Y.
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Installing Thread Inserts
in X -Ray Housings
IN THE production of aluminum
housings for x-ray tubes, Machlett
has found that it costs less to install wire screw thread inserts in
every threaded hole than it does to
inspect and salvage units having
damaged threads. Four equallyJanuary,

1954-

ELECTRONICS

SLANT

your
requirements to
INSTRUMENT CORP.
OF AMERICA
for miniature

fiND
This Instrument Corporation of America
plant contains the most modern and
complete facilities available anywhere in,
the world for the exclusive production
of Miniature Slip -Ring and Commutator
Assemblies to precision standards. It is
now in full scale production to meet your
requirements in the fastest possible
time at the lowest possible, cost.

.....-

''

s

COMPLETE ENGINEERING AND
PRODUCTION FACILITIES AVAILABLE

TYPICAL

SPECIFICATIONS:

Our assemblies can be supplied
at low cost. Quality is the highest in
the industry. Dimensional accuracy
and other characteristics are
excellent and these units are

Sizes: .035" to 24"
Cylindrical or Flat
Cross -sections: .005 to
.060" or more

Finish: Polish to

highly recommended for
instruments such as synchros, etc.

4

Micro -Inches or Better

Breakdown:

1000 V or More
Hi -Pot Inter -Circuit

ONE PIECE ELECTRO -PLATED
TYPES FOR EXTREME ACCURACY

Ring Hardness: 75 to 90 Brinell

Rotation Speeds:

Wherever extreme dimensional
precision, accurate concentricity
and high dielectric qualities are
required, the electro -deposition
method is recommended...
the production of which is
licensed under an exclusive
arrangement with the
Electro Tee Corporation.

To

Over 12000 RPM

Surface Protection: Palladium and

Rho-

dium or Gold Prevent Tarnish, Minimize Wear

Our engineering staff is at your
service at all times for consultation

INSTRUMENT
CORPORATION
OF AMERICA
BLACKSBURG

VIRGINIA

UNDER EXCLUSIVE LICENSE
OF ELECRO TEC CORPORATION

ELECTRONICS

-
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G1A/UT-V

makes an extra

demand on the quality of the quartz

crystal unit. The crystal must be
sensitive to synchronizing signals and

have high stability over extended

periods of time and range in
temperatures. It must be carefully
shaped and adjusted to follow
the "burst".

HOFFMAN

CRYSTAL UNITS
MEAN SHARPER
COLOR CONTROL
IN COLOR TV

Because of their high quality and

reliability of performance,
Reeves -Hoffman RH-7BTV crystal
units are being used by engineers

throughout the country in making

preproduction models and pilot runs

of color TV equipment.

HOFFMAN

Corporation

Subsidiary of Claude Neon, Inc.

CHERRY AND NORTH STREETS
CARLISLE 2, PENNSYLVANIA

Use of Heli-Coil inserting tool for quick
seating of wire thread insert in a

tapped hole in x-ray tube housing. Cap
screws can then be installed conventionally during assembly of the housing, as
shown in first photo

spaced holes in the housing are
drilled and tapped, then fitted with
size 10-32 spiral spring steel inserts made by Heli-Corp., Danbury,
Conn. A special inserting tool is
used to obtain quick seating of the
insert in the tapped hole. Once the
insert expands in the hole, it is
self-locking and provides much
greater resistance to wear than is
obtained with the aluminum
threads directly.
Threaded holes in aluminum
housings of x-ray tubes are often
damaged as a result of maintenance
operations in the field. In order to
salvage a housing with damaged
threads it became necessary to return it to the factory. Now, with
inserts installed in the equipment
during manufacture, this condition
is eliminated and better customer
relations result.

Preparing Teflon Cable
procedures for preparing Teflon cable for r -f cables
are described and pictured in the
booklet "Assembly Procedures,"
RECOMMENDED

LICENSED UNDER PATENTS OF THE BELL SYSTEM
272
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Why LAMBDA laboratory power

supplies are among the most
FREQUENTLY
RECOMMENDED

Lambda power supplies are made by
engineers who pioneered in
this field and have continued to
specialize in it. Used by many
of the country's leading laboratories,
Lambda units are recommended
by them for value, versatility and
dependable performance. Models
for many purposes. Conservatively
rated, constructed for long,
trouble -free service, priced
moderately. Fully guaranteed.

RACK MODEL 28

Standard rack mounting.
Panel size 51/4" x 19".
Weight 16 lbs.
SPECIFICATIONS:

Input: 105-125 Volts AC, 50-60
cycles, 120 watts.

Output: Continuously variable
from 200 to 325 Volts DC regulated from 0 to 100 ma max. Either
postive or negative side of supply
may be grounded.

DC

Voltage Regulation: Output

DC

constant to better than 1% for
loads from zero to full load and
line voltage variations from 105 to
125 volts.

werkixq

ittege

LAMBDA

Noise and Ripple Output: Less than
10 millivolts rms for above ratings.
AC Output: 6.3 Volts AC

ELECTRONICS CORP.

at 3A

103-02 NORTHERN BOULEVARD

unregulated.

-Gre

CORONA 68, NEW YORK

AVAILABLE NOW:

ALSO

Model 28-M, with voltmeter
and milliammeter.

Hie
main duty is to travel the country and world
penetrating the plants, laboratories and man.
reporting back to you
agement councils
every significant innovation in technology, sell
ing tactics, management strategy. He functions
as your all.seeing, allhearing, allreporting
business communications system.

SEND FOR NEW CATALOG. Comprehensive,

authoritative, up-to-the-minute. An important
addition to your power supply reference library.

THIS FELLOW IS TRAINED IN YOUR BUSINESS.

-

-

Versatile - Compact
Low -Cost

...

Precise

0

the edi
tonal staff of this magazine. For, obviously, no
one individual could ever accomplish such
vast business news job. It's the result of many

BUM

THE MAN WE MEAN IS A COMPOSITE Of

qualified men of diversified and specialized
talents.
AND, THERE'S ANOTHER SIDE TO THIS "COMPOSITE

MAN," 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 improv.
ers-and the advertising pages tell "with what."
Each issue unfolds an industrial exposition be.
fore you giving a ready panorama of apto.
date tools, materials, equipment.

-

-

-

SUCH A

"MAN"

IS ON YOUR PAYROLL.

Be sure t0

Wlaec-'uafaoae

LABORATORY

POLl-SCALER
'Fite 1)etcc troll 1)S-606 Poli -

Scaler is a conll)lete laboratory
scaler of exceptional versatility.
Adaptable to (:.AI and scintilla-

tion counting and frequency
cheeks. Power supply ntav be
used for either (..I input or to
operate accessory equipment.

-

PULSE HEIGHT DISCRIMINATOR INPUT
to 100 V; POSITIVE OR NEGATIVE
2 - 50 V
2 - 100 V Pos.
PULSES

-

-- -

"listen" regularly and carefully to the practical

2

business information be gathers.

MicrosecNeg.; RESOLUTION TIME
onds per pulse pair or less; HIGH VOLTfrom 0
step
variable in
AGE POWER
1,000 per
to 2.5 kv.; COUNTING RATE
for
sec. max.; ACCESSORY SOCKETS
count rate meter and sneaker; DIRECT
to 99,999,999.
READING
5

-

1

-

Write for FREE folder Dept. 78
THE

MIGRA# DILL PUBLICATIONS
ELECTRONICS

-

January, 1954

CORP.

WANTED

...

.

FOR CASH!
(1). Line of electronic, electro mechanical, optical instruments or devices, (Measurement, test or control.)
with established markets. Strong preference for fully production -engineered
products ready for manufacture and
marketing.
(2). Assets and good will of an instrument company retiring from business. Any situation into six figures is
of interest.

(3). We invite correspondence from
engineers with ideas for products in
these categories. Appropriate cash or
royalty arrangements upon acceptance
and proof of merit.
We are a new West Coast instrument company, staffed by seasoned
executives, financially responsible and
ready to talk business. Write, wire or
telephone our representative:

Clayton F. Bane
2748 Junipero Serra Blvd.
San Francisco 25, Calif.
Phone: PLaza 5-8315

5423 VINELAND, NO. HOLLYWOOD, CALIF.

Want more information?

Use

post card on last page.
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available from American Phenolic
Corp., Chicago, Ill. These apply to
multiple -conductor and single -conductor cables which have an outer
covering or jacket of Teflon surrounding the braided -wire shield.
In the knife -and -scissors procedure used for small runs, the first
step is rolling the cable under the
knife so as to make a cut around
the circumference for removing the

Your source

for JAN

2K50

REFLEX KLYSTRON TUBES
The new Bendix Red Bank JAN 2K50 is the perfect answer for those
who want a thermally-tuned Reflex Klystron tube for K -band operation.
The JAN 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 JAN 2K50 may be tuned automatically. Thus, it is ideally suited for difficult locations
in aircraft, for
example ... where direct or mechanical tuning is not practical.
Perfection of the complex, ultra -precision JAN 2K50 ... one of the most
difficult electron tubes to manufacture ... is a tribute to the unique 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.

...

MAXIMUM RATINGS
Resonator Voltage
Reflector Voltage
Tuner Grid Voltage
Filament Voltage

ELECTRICAL CHARACTERISTICS
Heater Voltage (A.C. or D.0 )
6.3 volts
Heater Current
.755 amps.
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.

330 volts D.C.

-150

-50
±

6.3

volts D.C.
volts D.C.
8% volts

Gun Cathode Current

28 ma. D.C.

Tuner Cathode Current

10 ma. D.C.

PHYSICAL CHARACTERISTICS
Dimensions: Maximum seated height 21/4"
Base: Small Octal 8 -Pin, B8-21, Low Loss
Phenolic Wafer
Coupling to Wave Guide: Direct, by means of an insulating fitting
Cooling: Convection
Mounting Position: Any
Cavity: Silver Plated Steel (integral
within the bulb) Bulb: Metal Output Window: Low loss glass

'mad/

Manufacturers of Special Purpose Electron Tubes,
Inverters, Dynamotors and
Fractional HP D.C. Motors

DIVISION OF

APOda/%

EATONTOWN, N. J.
West Coast Soles and Service: 117 E. Providencia, Burbank, Calif.
Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N.
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Cutting braided shield with scissors
alter first pushing back the braid

desired length of jacket. The knife
is then used to make a lateral cut
to the end of the cable, so that the
outer covering can be peeled off
easily with fingers. When making
both cuts, the knife must be carefully controlled so that the cable
shield is not damaged. A razorsharp knife is essential.
To remove a portion of the exposed length of shield, push the
shield back to create a bulge so
that small pointed scissors can be
inserted for snipping the shield
wires.
To remove a portion of the exposed dielectric, the knife is then
used to make a cut around the
circumference, almost but not
quite to the conductor. The dielectric can then be pulled off with
pliers.
Air-Operated Strippers
For larger production runs of
cable, an air-operated stripping device has been made by Amphenol
for its own use, to remove jacketing of multiple -conductor cable. It
can be adjusted also to remove
jacketing, shield and dielectric of
coaxial cable. Adjustments are pro January, 1954

-

ELECTRONICS

100%

NEW!

Automatic
Oil -Sealing

Super -Efficient

Kinney -Swirl
Oil Separator

System

-

NEW!

Performance
High Pumping

Mechanical
Shaft Seal

Speed

MODEL

.

TXEORFTeAL DSM696

.-

'3 eFM ATS4SQeR:,:N7
Z

a

laIwc&new6ok

.aa,

,
.Oi

at tie

PRESSO

Vctetwani puhI,

It's Kinney Model VSM

556...

13 cubic

air displacement. Model VSM 556

is

feet of free

now serving in

many of the nation's foremost vacuum processing systems. Look at its outstanding features

- and

at its

.

.

.

NEW

THE

Send coupon for

complete details.

YORK

AIR

3565 WASHINGTON STREET

abs.
100

BRAKE

BOSTON

DIVISION
COMPANY
30

MASS.

B describing the
complete line of Kinney Vacuum Pumps.
Please have your vacuum engineer call at
our plant.

Please send Bulletin V-51

0

and then come to Kinney for the most

vacuum pump for your money.

H90

SKI N N EY MFG.

high pumping speed. Check your own vaccum requirements

01

Name
Company
Address
City

ELECTRONICS

-January,

1954
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SPREw
is best

for this job?

Air -operated automatic jacket stripper
for Teflon cable used in radar equipment

whatever type and size you select

eheoll

makes it
OVER 10,000

standard sizes, types, head styles

and finishes are offered in Pheoll's complete line

of screws, bolts and nuts. You cad benefit through

simplified ordering and stocking

... centralized

purchasing. Call Pheoll on your next order.

PHEOLL MANUFACTURING CO.
5700 ROOSEVELT ROAD, CHICAGO 50, ILLINOIS

NUTS

BOLTS

SPECIAL COLD HEADED PRODUCTS

Air -operated braid cutter and stripper

vided for depth of cut as well as
length of cut. Once the machine is
adjusted, the operator merely inserts the cable and depresses the
foot-operated air valve to complete the operation.
Another Amphenol design is an
air -operated device that serves for
removing the shield from coaxial
cables automatically and accurately
at high speed. The operator inserts
the cable with her right hand and
operates the air valve with her left
hand. For this machine, the outer
jacket must first be removed at
another setup.
Manually -Operated Stripper
A
manually -operated jacketstripping device is available from
Ideal Industries, Sycamore, Ill. that

provides the leverage necessary to
276
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DOUBLE BARREL

A Sequential Relay That
Counts, Stores or Remembers

Advertising
Advertising MOM .gr..-es do a color
plate advertising job you need the
double effect of both Display Advertising and Direct Mail.

Display Advertising keeps your
name before the public and builds
prestige.

Direct Mail supplements your Display Advertising. It pin -points your
message right to the executive yens
want to reach-the person who buys
or influences the purchases.
More and more companies are con.
stantly increasing their use of Direct
Mail because it does a job that ns
other form of advertising will do.

McGraw-Hill has a special Direct
Mail Service that permits the use of
McGraw-Hill lists for mailings. Our
names give complete coverage in di
the industries served by McGrawHill publications-gives your message
the undivided personal attention of
the top-notch executives in the industrial firms. They put you in direct
touch with the men who make policy
decisions..

In view of present day difficulties
in maintaining your own mailing
lints, our efficient personalized service is particularly important in securing the comprehensive market
coverage you need and want.

PROVED IN USE!
-10 operations in sequence but one relay plus coil
DIGITAL STORAGE-Once read -in, stored without power but no latches
TELEMETERING-Counting oir controlling from a distance but minimum wiring

SEQUENTIAL OPERATION

COMPUTERS-Series read -in parallel read out
STEPPING-Replaces 2 magnet O point stepping switch at pulse rotes up to 20 per second
WRITE FOR FREE TECHNICAL DATA TODAY, DEPT. 26-A
1

KELLOGG SWITCHBOARD AND SUPPLY COMPANY
A Division of International Telephone and Telegraph Corporation
SALES OFFICES: 79 West Monroe Street, Chicago 3, Illinois

ELECTROPLATED 114z4-

Ask for more detailed informatics

be surprised at the lei
over-all cost and the tested effective,
nest of these hand-picked selection.

tciey. You'll

Gügjü

Resistance

..

.

Better solderability
.

Suppression
Mc CRAW -HILL

of Grid Emission
J

DIRECT MAIL LIST SERVICE

Improvement

applied to many
types of wire to
different
Uniform plating, meet your speciAcation;
scienfiBcotty
'At ire for tatest
controlled.
List of

McGRAW-HILL
PUBLISHING CO., INC.
330 West 42nd Street
NEW

ELECTRONICS

YORK 18,

-

of Electrical

Cbaracferistics
Gpf,O, SILVER,
RHODIUM, PLATINUM
and other metals,

Dept. A

N. Y.

January, 1954

SIGMUND CCHN
MFG_ CO. INC.
tit
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PEM WELD FASTENERS
MAKE SENSE because

they SAVE DOLLARS

ï

GytiA

i3t(hc4 -iivc4u4-_
itam, ureid ye tz ii,
Shcifik

.

--)

Manually-operated jacket remover for
heavy cable having several conductors

No
remove cable jacketing having a
wide range of wall thicknesses.
Springs keep the gripping jaws and
cutting blades apart in-between
operations, so that the operator can
push the cable between them up to
an adjustable stop in a V trough.
When the cable is in position, one
pull of the lever makes the cutting
jaws dig in the correct distance and
then actuates corrugated gripping
jaws that pull the cable away from
the cutting blade.
Shield Combing and Flaring

Many applications require that
the shield of a cable be combed out,
so that the strands will be parallel
to each other rather than braided.
A wire brush on the shaft of an
electric motor does this job quickly.
For safety, a transparent plastic
shield should be mounted over the
brush, with a slot cut into it for
insertion of the cable. A short
length of copper tubing is anchored
to a wood block at the bottom of
the slot with a pipe clamp, to provide a support for the cable as it is
being combed. This pipe also serves
to give the optimum angle for effi-

sGza. o -t stuzi.em- D«C
CIPL 2ter' uft !,M (..Yi.

oao1 E

4. Penn Engineering

&

,.

Manufacturing Corp., Doylestown, Pa.

PEM
Motor-driven wire -brush setup for combing braided shield on cable
278
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%

,

A,eN

"-"

Sorry! A. II Haydon Company
Can't Help Your Timing Here.
Only a ""pro- and practice can straighten
you
nit!
i

But
-Saves space

-115

_

_

_

$r

We are the "pros for precision tinting.
Come to us with these timing problems.
You'll find that sse have solved more
complex A.C. and D.C. timing problems
than just about anybody else. ;Maybe we
have already solved yours. It costs you
nothing to find out. Write for catalog.

Type III
!

V ac/dc, 20 amp.

-Excellent attenuation

-Feed through installation
-Flange mounting bracket
-Corrosion

& fungus resistant
If you have radio interference
problems, write or wire us,

TODAY!
H

PKINSware

ñ1AYDON

i

COMPANY

.

235 NORTH RIM STREET

FACTORY: 2082 Lincoln Ave.,
Altadena, Calif. SYcamore 8-1185

WATERBURY 20, CONNECTICUT

(S>

,l.

Design and Manufacture of Electro.Mechanical Timing Devices

Offices in WASHINGTON. D. C.

and DETROIT

ETCHED

ELECTRONIC

CIRCUITS

To answer

your specific needs

for precision electro -mechanical systems,

c

The Ahrendt Instrument Co. offers
a

combination of the highest calibre
engineering talent and the finest
production facilities.

Detailed etched circuits and

screen grids, expertly produced to
your most precise specifications,
guarantee outstanding economy,
greater dependability for the tele:
vision, radio or electronic device

ti

manufacturer.
Send us

your problem
¡

ALLIED PHOTO ENGRAVERS, INC.

14910

CHICAGO, ILL.

153 W. HURON STREET

N

\

-1

A ffi., R
N S TR
I

\

,C

1
¡
jj'.l'Zu\omac 1.

D` T.

\

M'EN T
M P\A N N,

`

U

\tq.lroi

evices

tCALVÈRT R,D., CCLLEGE PARK ,?aD.
i

DEPT.

ELECTRONICS

-

E
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"thanks for

ROCKBESTOS

PRODUCTS

NEWHAVEN

,t

CORPORATION

CONNECTICUT

1953
August 18,

Division General
Pritchard,
Inc.
Mr. Philip
Products
Sylvania Electric
parts Division
2nd Avenue
Warren, Pennsylvania
Dear Phil:
I

Sales Manager

Motor -driven flaring tool for pushing
back braided metal shield on cable

this letter
write you
had the
meaning to
have been
I just haven't
now
till

quite some time,
opportunity.

for

but up

"Thanks for
to say
would like
Primarily, I
using Kulgrid
Kulgrid."
we have been
ufa
As you are well aware,
problems inethe mang
into some
ran
in
we
and
wire ever sincefor aircraft engines
etup
of components
for the Navy.
had
wire which
galley ranges
for was a
temperature
and high
What wewerelooking
to
with
ble
answer
co wasable
We foundtthe
good conductivityor corroding.
since.
flaking
ever
it
without
in
have used
assist ance
Kulgrid' and
for
grateful
tae
B
and
extremely
problem
are
We
on this p
Products will
clear the hurdlesand Rockbestos
do come.
helping
Kulgrid
many years
Sylvania
for
thatt
suree
happy association
very
a
have
Very truly yours,

gcture
yourwe

ROCKBESTOS

PRODUCTS CORPORATION

O. Anderson
in
Vice President

ChargeH. of

Sales

Cable -cutting power saw with guard

HOA:hmf

cient combing of strands.
A similar motor setup, having a
flaring tool mounted on the end of
the shaft, can be used to fold back
the shield on a coaxial cable efficiently at high speed. Here a different flaring tool must be used for
each size of cable.

Rockbestos Products Corporation is another important modern
manufacturer that appreciates the fine performance and durability of
KULGRID
Sylvania's nickel-clad copper wire.
Kulgrid's tough nickel coating resists corrosion and
guards the copper core from deterioration, while assuring
excellent electrical conductivity. You'll find Kulgrid
ideal for high -temperature wiring in electric furnaces,
stoves, industrial ovens, and many aircraft applications.
Available in single or stranded forms. New illustrated
booklet gives full details. For your file copy, address:
Sylvania Electric Products Inc., Dept. 4A-1601,
1740 Broadway, New York 19, N. Y.

...

Cable -Cutting Saw

Large -diameter cables, as well as
flexible aluminum conduit, can be
cut effectively with a high-speed
fine-tooth power saw. For general
production use, a saw like that
shown will prove safe as well as
satisfactory.

Tube Pin Cutter

SYLVAN I
LIGHTING

RADIO

ELECTRONICS

TELEVISION

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

280

THE FASTEST and most practical
method that could be found by Ray-

Q.
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theon engineers for cutting the
leads or pins of subminiature tubes
to predetermined short lengths was
January,

1954-

ELECTRONICS

Put your finger on

by specifying

a

CHESTER means dependability plus in wires
and cables for every electronic and electrical
application. The compounds used in all
CHESTER Wire and Cable constructions are
made in the CHESTER plant. Thus, complete
control over selection of raw materials and manufacturing techniques, provides full control of
quality ... your assurance of uniformity in every
foot of conductor bearing the CHESTER label!

LAN -C-16

WIRES

105°C, 90°C

SRRF,

80°C,

WL VI

APPRUL
OVED;

120°C*

SHIELDED WIRES & CABLES

FLEXIBLE CORD
TV LEAD-IN WIRES

INSTRUMENT WIRES
COMMUNICATION WIRES

CABLES TO
PECIFICATION

S&

COAXIAL CABLE

tiemareemetil`

LACQUERED

COVE EDON

SPECIAL WIRES
CUSTOM
to

ethylene,

using

ol

Poly-

vinyl cloride,
quered Braided
and lac.
Wires,
lating
Materials S
Insuetc. Inquiries
Glosspecial
Vorn.
invited.

January, 1954

SPECIFICATIONS

N

ASK

FOR the New Chester Liter-

ature. Complete data on wires and cables
for electrical and electronic wiring,
Request yours, today)

CHESTER
CABLE
CHESTER
-

& CABLES TO

'Solid colors or spiral marking
CONSTRUCTIONS

specificationspecification

ELECTRONICS

WIRES

REGISTERED

CORP
N

E

W
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VICTOREEN'S
VOLTAGE
REGULATOR TUBES
Cover the Range from
50 Volts to 20,000 Volts.
A single voltage regulator tube may readily
replace a complex and expensive regulating
circuit. Investigate the advantages of a reliable, long -life Victoreen tube
for voltage

regulation of power supplies
as voltage
reference for control of higher currents
for
voltage limiting to prevent circuit overloading
in voltage adjustment for fine control
of precision power supplies. A single VR tube
is space saving, too.

HIGH VOLTAGE

Maximum current 1000 pa
Regulation
1.5% per 250.ua

REGULATORS

5000 to 20,000
Volts

Setup for trimming tube pins. Operator
must have both hands on operating controls of press as shown before shearing
blade can come down. Sponge rubber
pad set into descending blade mount
serves to hold tube in position

Maximum Current 250 pa
Regulation

HIGH VOLTAGE
REGULATORS
3000 to 5000

5-55 pa

Volts

HIGH VOLTAGE
REGULATORS
400 to 2500

is

1.5%

Maximum Current 100 pa
Regulation

5-55

Volts

ma is

1.5%
!x:

Maximum Current 800 pa
Regulation

GLOW TUBES

4r''

57 Volts

"

:.sº:<:';ï7
...-:.,
.....:....r.
.<_
v

.:..:

200-800 pa

is

3.0%

.::?':.i°"<<...;=R`:

`<.

Metal -to -Ceramic Seals

for Magnetron Waveguides

Maximum Current 55 pa
Regulation

ADJUSTABLE

REGULATORS
645 to 705
Volts

BY N. E. PRYSLAK

Tube Department
Radio Corporation of America
Harrison, N. J.

5-55 pais3%

MikkäängeginääneenenaMeagnenereäätteMOMMEEKM
DISTRIBUTORS
Allied Radio Corp., Chicago, Illinois
W. D. Brill Co., Oakland, California

Gifford-Brown, Des Moines, Iowa
Harrison Equipment Co., Houston, Texas
Industrial & Electronics Supply, Dallas, Texas

/,-

Radio Shack Corp., Boston, Massachusetts
Southeastern Radio Supply Co., Raleigh, No. Carolina
Terminal Radio Corp., New York City, New York
W. & W. Distributing Co., Memphis, Tennessee

WEST COAST REPRESENTATIVE
Los

Carlton Engineering Co.
Angeles -San Francisco, California

EXPORT DISTRIBUTOR
Terminal Radio Corp., New York City, New York
Cable TERMRADIO
WRITE FOR FACTUAL DATA SHEETS ON THESE AS WELL AS

YOUR OTHER COMPONENT REQUIREMENTS

The Vícioreen I
Want more information?

Co.
CLEVELAND 14, OHIO

3800 PERKINS AVE.
282

use of a heavy-duty bench-type
pneumatic .press. With an appropriate holding fixture, this snips
off the pins with a tolerance of plus
or minus 0.0100 inch.

Use

post cord on last page.
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metalizing
TUNGSTEN -IRON
process used in the construction of
the sandwich-type metal -to -ceramic
seals was developed primarily for
use in the construction of vacuum tight output windows for magnetrons and other microwave electron
Tubes having ceramic
tubes.
windows can be processed during
exhaust at hither bakeout temperatures (650 to 700 C), and parts can
be brazed to the main section of
the tube in a hydrogen furnace with
the window in place.
The seal consists of a rectangular
ceramic window interposed between
two metallic window frames and
brazed to the inner walls of a rectangular waveguide. The waveTHE

January, 1954

-
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v

Years of experience

proves to users

. . .

18 YEARS

/ Western /
!Electric

18 YEARS

the dependability of

/

á

KOVAR
Glass -sealing Alloy

16 YEARS

(J-s'
eAt

e

oh

v

ity

RMPEREX

18 YEARS

12 YEARS

TURFS
13 YEARS

11

eiLED

YEARS

&mac

15 YEARS

6 YEARS

Westinghouse Trade Mark No. 337,962

nubI es the eepansivity
The ideal alloy for glass sealing, Ko
of certain hard glasses over the eniiir act eking temperature
range. It resists mercury attack, has ample mechanical strength
and seals readily. A permanent and impervious bond is obtained
by a closely controlled thickness of oxide on Kovar alloy
interfused with hard glass.
Kovar is a cobalt, nickel, iron alloy, manufactured under
very carefully controlled conditions, and supplied by Stupakoff
in the form of: SHEET, ROD, WIRE, FOIL, TUBING, EYELETS, LEADS and FABRICATED SHAPES. The prominent
users of KOVAR and the length of time they have employed
this metal are convincing proof of satisfaction.
Full information on the use of Kovar is given in Stupakoff
Bulletin 145, which we will send upon n quest.

Stupakoff

CERAMIC & MFG. CO.
Latrobe, Pennsylvania

ELECTRONICS- January, 1954
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VARIAN
associates

18 YEARS

5 YEARS

RAYTHEON
18 YEARS

7 YEARS

GPERRY
13 YEARS
283
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1-Typical rectangular output
waveguide used with microwave tubes
FIG.

FOR

FIG. 2-Component parts of output window assembly for rectangular wave -

HIGH V LTAGE
MEASUREMENTS
JENNINGS' CAPACITIVE TYPE
VACUUM VOLTAGE DIVIDER
These newly designed JENNINGS' VOLTAGE DIVIDERS can be used
to measure continuous or pulsed voltages up to 60 KV peak at prac-

tically any desired voltage division ratio. They can be used at high
frequencies because the low voltage probe is shielded and because
the input loading capacitance can be as low as 1.5 mmfd. They can
also be used at frequencies down to 60 cycles.
transmission line voltages and push-pull output voltages up to 120
KV peak -to -peak can be measured by using these dividers in a balanced -to -ground arrangement.
RF

Applications include:
Measuring RF tank and transmission line voltages
Viewing output of high voltage pulse generators
Viewing output wave shape of high voltage aircraft magnetos.
Literature mailed on request
JENNINGS RADIO MANUFACTURING CORPORATION

P.O. BOX 1278

284

970 McLAUGHLIN AVE.

SAN JOSE 8, CALIFORNIA
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guide section that is brazed to tube

guide shown in Fig. 1 is made of
0.020 -inch nickel -iron alloy No. 52,
is 11 inches long and has internal
dimensions of 0.400 inch and 0.900
inch. Alloy No. 52 contains 51 -percent nickel and 49 -percent iron.
The component parts of the output window assembly used in this
waveguide are shown in Fig. 2. The
two window frames, also made of
No. 52 alloy, are 0.005 inch thick.
The outer edge of each frame is
flanged to facilitate brazing to the
inner wall of the waveguide.
The thickness of the ceramic
window has been varied from 0.020
inch to 0.060 inch in experimental
assemblies. Both Alsimag 243 ceramic and an RCA developmental
forsterite ceramic have been used.
The thermal -expansion characteristics of both ceramics and of the
nickel -iron alloy No. 52 are shown
in Fig. 3. The slight difference between the expansion characteristics
of Alsimag 243 and the RCA
forsterite is probably due to the use
of different materials as fluxing
agents. This slight difference did
not affect the properties of experimental seals.
The portion of ceramic to be
metalized must be free of any contaminating material if an adherent
January, 1954
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FIG. 3-Thermal expansion characteristics of ceramics and metal used in
sandwich -type seal for tubes

bond is to be formed between the

metallic powder and the ceramic.
The ceramic windows are degreased
in an alkaline cleaner, thoroughly
rinsed in water, immersed in a dilute solution of 25 -percent nitric
acid, washed in water again and
then dried. After the ceramic is
cleaned, the active portion of the
window is masked out, and the remaining area is painted with the
tungsten -iron mixture.
The tungsten and iron powders
used in metalizing the ceramic have
particle sizes in the order of one to
four microns. The mixture of
powder used contains 90-percent
tungsten and 10 -percent iron by
weight. The powder is mixed with
a binder composed of nitrocellulose,
diatol and diethyl oxalate into a
paste having the consistency of
paint. This paste is then painted
on the ceramic with a camel -hair
brush to a thickness of 0.001 to
0.002 inch. Coatings heavier than
0.002 inch often tend to result in
peeling of the metallic surface. If
desired, the tungsten -iron powder
mixture may be diluted to the
proper consistency and sprayed on
the ceramic.
The coated ceramic is fired in a
molybdenum -wound muffle furnace
at a temperature of 1,345 C for 15
minutes to form a bond between the
tungsten -iron powder and the
ceramic. Various atmospheres have
been used during the firing process.
Forming gas (30 -percent hydrogen
and 70 -percent nitrogen), wet
hydrogen and line hydrogen having
a dew point of approximately -60
ELECTRONICS

-
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(continued)

have all given satisfactory results.
Reduced temperatures, in the order
of 1,200 C, may also be used for
sintering provided the firing time
is increased.

After the sintering treatment,
the metallic surface of the ceramic
is polished with a fine wire brush to
remove any loose particles and is
washed. The metalized area is then
plated with nickel or copper to a
thickness of about 0.0001 to 0.0002

S O LITTLE

Includes

FIG. 4-Parts of output window assembly mounted on jig for brazing

inch to insure better wettability
during the brazing process.

The most versatile of electronic components! The combination

of capacitors and resistors which can be incorporated in
these thin ceramic wafers, is limited only by the K of the
material and the physical size. Type PA -114 shown, for
instance, contains all the fixed constants necessary for the
pentode second detector and audio amplifier circuit.
Hi -Q Plate Assemblies not only

contribute to dependable
miniaturization, but also simplify assembly by reducing the
number of soldered leads. Wide choice of standard types. And
of course any special types to meet special needs.

GET THE FACTS

H

r0.

DIVISION

..

Engineering bulletin on Hi -Q Plate Assemblies, with
concise specifications, dimensions and circuit dia grams, is yours for the asking. Our plate assembly
specialists will gladly collaborate on your particular
requirements.

ikd
AEROV°X CORPORATI0
OLEAN, N.

Y.

ACME
Electronics, Inc.

Monrovia, Calif.

CINEMA
Engineering Co.
Burbank, Calif.

AEROVOX
Corporation
New Bedford, Mass.

In Canada: AEROVOX CANADA LTD., Hamilton, Ont.
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Metal -to-Ceramic Brazing

The component parts of the output window assembly are mounted
on a suitable jig preparatory to
brazing, as shown in Fig. 4. One
wall of the waveguide has been cut
away in this assembly to show how
the parts are stacked in the jig.
The mounting jig is made of Nichrome and is lightly sprayed with
a coating of alundum to prevent
sticking to the inner wall of the
waveguide during brazing. The
upper portion of the jig serves as a
weight to insure intimate contact
between the ceramic and the
window frames and to prevent
warping of the metal parts.
The brazing material used in this
seal consists of a piece of oxygen f ree high -conductivity copper having a thickness of 0.005 inch, interposed between the ceramic and each
January,

1954-
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(continued)

window frame. Pure silver and a
silver -copper eutectic solder have
also been used as the brazing
medium with satisfactory results.
The assembly is brazed in a hydrogen muffle furnaee at 1,100 C for
approximately 10 minutes. The
time of brazing may vary depending on the mass of the part being
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Timely data is just as important to you as timely components.
That's the purpose of the Aerovox Research Worker-the monthly
capsule of up-to-the-minute radio -electronic "know-how".
Among its "firsts" have been the workings of Radar;
transistors; the technique of UHF signals; UHF instrumentation;
the latest in TV antennas; color TV; high fidelity sound reproduction;
plus self -calculating charts, tables, etc., etc.
Month after month after month you keep abreást of latest
radio -electronic developments through the Aerovox Research Worker.
And it's yours for the asking!
How to
get the

AEROVOX
RESEARCH

Write on your business letterhead for a free subscription. Or ask
our sales representative far a subscription card. Aerovox will be
happy indeed to contribute to your fund of practical radio electronic "know-how" by this means.

WORKER

AEROVOX CORPORATION
NEW BEDFORD, MASS,

IDENTIFICATION

-

4

8

1

ELECTRONICS

F

3

7

,,qq

of individual wires
in cables, harnesses and in conventionally wired circuits can be
achieved in many different ways.
There is generally one most efficient

T

2

6

July 1954

Wire -Coding Methods

VI

5

MT WT

brazed. The amount of brazing
material used as solder is important; too small an amount may
cause an incomplete braze, while
an excess amount may alter the
expansion characteristics of the
metal at the braze joint and cause
the ceramic to fracture or strip
from the metal.
It is desirable that the metalized
portion of the ceramic be kept at
least 0.020 inch away from the edge
of the window-frame opening. If
the metalized portion is too close to
the opening, solder may creep beyond the edge of the frame, thus
altering the window size and changing the electrical properties of the
waveguide.
The unflanged end of the completed waveguide is brazed directly
to the output connection of a microwave tube. Copper is usually used
as the brazing medium in this seal,
so that subsequent brazings may be
made to the waveguide with solders
having lower melting points.
The author wishes to thank D. G.
Burnside of the RCA Laboratories
at Princeton, N. J. for his guidance
in the use of the tungsten -iron
metalizing technique.

12

June 1954
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Finished waveguide window with flange

F

Hi -Q

ACME
Electronics, Inc.

Division
Olean, N.Y.

Monrovia, Calif.

CINEMA
Engineering Co.
Burbank, Calif.

In Canada: AEROVOX CANADA LTD., Hamilton, Ont.
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PROVEN DEPENDABLE QUALITY

omponents

POPULAR

NATIONAL
DIALS
For years, National

dials have been the

popular choice of
amateurs, experimenters
and commercial users because,
of their smooth,
velvety action, easily -read
scales, and quality construction.
Many dials, like the N and ACN
dials shown, can be specially
calibrated or supplied
with blank scales for commercial
application. Write for drawings
and prices.

Simple wood block arrangement for
holding drifferent colors of wires used in
cable plug. Cork sleeve covers almost
entire length of pencil-type soldering
iron, to give improved grip and minimize
accidental burning of hands or fingers

and most economical method for
each type of wire covering and each
application. Four of the most
widely used means of coating electronic wiring are illustrated by

POPULAR

NATIONAL
KNOBS
Clear, functional, chrome -and plastic styling and sturdy
construction make these the most

popular knobs of their type ever
produced. All fit 1/4" shafts. For
commercial applications, they can be
supplied in special colors and with
special calibrations. Write for
drawings and prices.

Write for drawings
NATIONAL COMPANY, Inc.
M A
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Placing identifying codes directly an
wires with Kingsley hot.stamping machine. Ink -bearing tape advances automatically each time lever of machine is
actuated by bringing lever arm forward
January,
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(continued)

Now! Measure reflection coefficient
or VSWR quickly; match loads to line

Use of hot -stamped black vinyl sleeving for identifying correcting wires

Use of imprinted tape for identifying
wires during assembly and in field

Amphenol in their recent catalog.
For internal circuits of radio,
television and communication equipment, coding is usually accomplished by using differently colored
wires. These are generally cut to
length and stripped automatically,
then placed in holders, bins or racks
within easy reach of the operator
on the assembly line.
Black or colored vinyl sleeving can
readily be hot -stamped with a circuit code number or letter with the
Kingsley machine or its equivalent.
The stamping can be done on long
lengths, and the sleeving then cut
or chopped into the required
shorter lengths conventionally for
application to the leads requiring
identification.
Imprinted Scotch tape is widely
used for wire coding. Many different types of tape are available,

with various dispensing arrangements, and with either standard
printing or custom lettering.
Wiring designations can be
printed directly on most types of
insulation with the Kingsley machine. Different colors of printing
tape are available, so that tape with
dark ink can be used on lightcolored wire and vice-versa.
ELECTRONICS- January,

1954

Model 136A Reflection Coefficient Meter
New Model 136A Reflection Coefficient Meter is a compact, moderatelypriced instrument designed for quick,
simple measurement of transmission
line reflection coefficient or VSWR.
It also provides a highly convenient
method of matching loads to line to
minimize reflected power, and may be
used as a wide range laboratory receiver.
The instrument is very simple to operate and particularly designed for rapid,
accurate use by non -technical personnel.

Model 136A Meters use standard
Sierra Wideband Directional Couplers
to sample incident and reflected voltage
in the transmission line under test. A
superheterodyne vacuum tube voltmeter
may be switched to either the incident
or reflected coupler output. In the incident voltage position, a precision
attenuator (calibrated directly in reflection coefficient and VSWR) is inserted
in the IF amplifier circuit. The Meter's
frequency range is 32 to 1125 mc.
Sufficient sensitivity is provided for use
with available signal sources.

20
10

For complete details, see your local
Sierra sales engineer, or write direct
for Bulletin 106.

s

Lo

05

S

01

AS

0.0110

20

3

4 5

100

200 3 4 5

1000

2000

FREQUENCY MEGACYCLES
Figure 1. Sensitivity, Model 136A. Primary line CW
power required to read reflection coefficient .02 as

function of frequency. (Values for Sierra Models 138
and 138A Couplers).

Data subject to change without notice.
3960
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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, Wideband RF Transformers, Custom
Radio Transmitters,VHF-UHF Detectors, Variable Impedance Wattmeters, Reflection Coefficient Meters.
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NEW PRODUCTS

OTHER DEPARTMENTS

featured in this issue:
Edited by WILLIAM P. O'BRIEN

Page

Control, Testing and Measuring Equipment Described and
.
Recent Tubes and Components Are Covered
Illustrated
Fifty -Two Bulletins Reviewed

...

..

Conn.

CONVERSION PLUGS
aid interconnections in lab
MILLIVAC INSTRUMENT CORP., 444
Second St., Schenectady 6, N. Y.,

offers two new conversion plugs to
simplify interconnections between
measuring instruments and other
electronic laboratory equipment
having old-style i -in. -spaced banana
plugs, or the corresponding jack type terminals, with other instruments having new -style concentric
Amphenol terminals and plugs. The
CP-122 (Amphenol-to-spaced jacks)
and CP-221 (spaced -plugs-to -Amphenol) enable users to plug old
equipment into new meters and
scopes or to use the shielded clip
lead, CL -101, for older equipment
having spaced terminals. All Milli vac instruments are equipped with
concentric plugs.

D -C

55A

subminiature

stabilized d -c amplifier is designed
for telemetering or recording the
outputs of thermocouples and d -c
excited strain gages. Frequency
response is ±2 percent from d -c to
10 kc. Gain is 1,000. Noise is less
than 25 ,.v rms equivalent input
signal at normal ambient temperatures. Drift is an output zero offset which does not exceed ±25 µv
equivalent input signal. Nominal
input range is 0 to ±5 mv. Output
impedance is less than 50 ohms.
Input and output are referred to
ground. Including its nine -pin
octal plug, overall dimensions are
5it in. x 1« in. X 1i in.

AMPLIFIER
RESEARCH,

Ridgefield,

196

Production Techniques

250

Plants and People

332

New Books

383

Backtalk

399
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oscillator driving a linear high power amplifier followed by stabilizing and voltage-control networks.
Complete technical specifications
and operation data are available in
a single-sheet bulletin.

SINE -COSINE DEVICE
for analog computers
Flower St.,
Glendale, Calif., announces the sine cosine mechanism, a new component
for analog computers, which accurately converts angular rotational
movements into linear sine or cosine
movements. It offers instantaneous
solutions to problems of changing
variables involving vector components, range and bearing computation, flight computation and many
other trigonometric functions. Design features include positive preset indexing (3 position, 90 deg.
apart), low friction, high accuracy
and simplicity of design in a completely self-contained unit. The
mechanism has a conventional 3 -lug
LIBRASCOPE, INC., 1607

POWER GENERATOR
has 500 -va output
INDUSTRONICS, Box 424, Arlington
Heights, Ill. Model 1000A variable frequency power generator will deliver 500 va over a wide portion of
the audio spectrum. Excellent voltage regulation is maintained over
the entire voltage range of 0 to 250
v. Maximum power is available at

weighs 10 oz
ELECTRO -MECHANICAL
INC., P. O. Box 307,

Model

Electrons At Work

any voltage between 25 and 250 v.
The system consists of an audio

January, 1954
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Another Sylvania Premium Subminiature Tube!
Type 6308 subminiature is a cold cathode, glow discharge diode...
especially designed by Sylvania for voltage reference applications.
will provide dependable service under severe environInitial reports from engineers who have made comparamental conditions. Before selecting a voltage reference
tive tests indicate that such critical performance factors
tube for your particular application, we urge you to
as stability, drift, repeatability and voltage jump have
check the ratings and controlled characteristics of the
been better attained with the 6308 than with other tube
Sylvania 6308. For further information, call your Syltypes of this classification.
vania Sales Engineer or write Dept. 4R-1601 at the
This tube incorporates the excellent performance feaaddress below.
tures of the Sylvania premium subminiature line and
ELECTRICAL DATA

RATINGS-Absolute Values
Maximum Operating Current (dc)
Minimum Operating Current (dc)
Maximum Shunting Capacitance
Maximum Starting Voltage (dc)
CHARACTERISTICS

3 5 ma
1 5 ma
0 02 of
115 volts

Operating Voltage' (dc)
Voltage Regulation (max.)

87 volts
3 volts
200 mv

Drift'
Stability'
Repeatability'
Voltage Jumps

5 mv

150 mv
50 mv

...

Maximum Average Temperature Coefficient
of DC Operating Voltage:
-15 mv/°C
-20 °C to +25 °C Ambient
+25 °C to +60 °C Ambient
-5 mv/°C
Notes:
(I) Anode voltage drop may range between

82 and 92 volts for any tube.
(2) Maximum operating voltage change during one hour of operation, of
any specific value of current within operating range.
(3) Maximum operating voltage fluctuation having a frequency of 10 cps or
greater, at any specific value of current within the operating range.
(4) Maximum shift in operating voltage between successive firings of tube.
(5) Maximum sudden lump in operating voltage when operating current is

varied slowly over specified range.

SYLVAN IAS
Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y.

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

LIGHTING
ELECTRONICS-January, 1954

RADIO

ELECTRONICS
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arrangement for mounting, weighs
2 oz and is accurate to 0.2 -percent
full scale.

HERMETIC TERMINALS
are high -temperature units

Because of its sharply focused electron beam, the first control grid has
a step -shaped control characteristic,
the plate current rising abruptly
from zero the sharply defined maximum as the grid voltage changes
from negative to positive. The
second control grid has similar
properties, controlling plate current
from a cutoff condition at negative
bias up to a slightly positive condition. Beyond this point it loses
control of the plate current which is
limited to a level defined by the
first control grid and the electron
beam.

THE CERAMASEAL CO., Box 25, New

Lebanon Center, New York, has
available hermetic high -temperature terminals, produced by brazing
metal members on to high -alumina
ceramic, using a new sealing process and using BT as the bonding
alloy. They have been used at 350
C and higher temperatures are possible with the use of other alloys.
Thermal shock resistance is also
high. The size range and general
configuration of the terminals are
shown. To date, the largest made
by the company is about 6 in. tall by
about 3 in. in diameter, but larger
and longer types are possible.

TINY CAMERA TUBE
for commercial tv
RADIO CORP OF AMERICA,

Harrison,

N. J. Type 6326 film -pickup Vidicon
measures only 1 in. in diameter and
61 in. in length. It makes possible
simpler, more compact, lower-cost
tv film cameras and associated
equipment for broadcast film
pickup. It has a resolution capability of approximately 600 lines
and needs only one-third to one-half
the light requirements of an iconoscope for televising motion -picture
films. For televising transparencies

and opaques, the light requirement
is only one -twentieth of that needed
for film pickup. It is the first tv
film -pickup camera tube to develop
a signal-to-noise ratio sufficiently
high to allow effective use of aperture correction, an operating technique for increasing the clarity of
fine details in the transmitted pic-

PULSE GENERATOR
features fast rise

ture.

TEKTRONIX, INC., P. O. Box 831,
Portland 7, Oregon. Type 163 pulse

generator is a new addition to the
type 160 series of special waveform
generators. It is designed to supply rectangular pulses of less than
0.2-psec rise time when triggered
by either a positive pulse or a negative -going sawtooth from an external source. A positive pulse
of calibrated continuously -variable
amplitude from 0 to 25 v peak to
peak, and a positive gate of 25 v
fixed amplitude are supplied. The
DISCRIMINATOR TUBE
pulse and gate are identical in other
is gated -beam type
characteristics. Duration is caliSYLVANIA ELECTRIC PRODUCTS INC.,
brated and is continuously variable
1740 Broadway, New York 19, N. Y. from 1 p.sec to 10,000 p.sec. When
Type 6BN6 gated -beam discrimina- triggered by a sawtooth voltage, the
tor tube performs the function of output may be delayed a calibrated
limiter, discriminator and audio interval from 0 to 100 percent of
amplifier. The T-5f miniature is the duration of the sawtooth. Dequite different in its characteristics cay time is 0.2 p.sec and overshoot
from the usual amplifier pentode. can be adjusted to zero.

ELECTRONIC COUNTER
has million -count capacity
Massachusetts Ave., Cambridge 39, Mass.
Model 162A glow -transfer counter
has a maximum capacity of 1,000,000 counts with a speed range of 0
to 5,000 counts per sec. All counting, indication and transfer are
done within the cold -cathode glow
tubes upon which the counter is
based. These tubes have bright -red
neon glows opposite numbered circular spacings (0 to 9) to show accumulated count. Two units can be
run in cascade, with one of the units
feeding millions into the other. A
ATOMIC INSTRUMENT Co., 84

January,
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now available
on new

1O1/2"

reel

2500 -foot reel with a number of improved
design features that will appeal to many tape recordists.
HERE'S A NEW

SOLID, ONE-PIECE CONSTRUCTION

STANDARD N.A.B. HUB DIAMETER

25 % LIGHTER THAN ALUMINUM

REEL

HAS SMOOTHER FLANGE EDGES

WILL NOT BEND
RESISTS

WARPING AND DISTORTION
PRACTICALLY INDESTRUCTIBLE

Audiotape can now be supplied on this light -weight
Fiberglas reel at no increase in price. For a trial order,
get in touch with your nearest Audio distributor. If he
doesn't have the new reels in stock, have him contact
our New York, Chicago or Hollywood office and we'll
see that your requirements are promptly filled.
This is another example of how Audiotape gives you
extra value at no extra cost. Its performance speaks for
itself. Output, frequency response, noise level and
distortion are correctly proportioned for the most satisfactory end result-with no compromise on quality anywhere along the line.

AUDIO DEVICES, Inc.
444 MADISON AVE., NEW YORK 22, N.Y.

Offices in Hollywood

- Chicago

audiadiscs

audiotape
a41410+11+

audiopou>Its

Export Dept., 13 East 40th St., New York 16, N.Y., Cables "ARLAB"
ELECTRONICS -January, 1954
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jack in the rear of the chassis provides for remote-control connection.
The instrument will accept positive
or negative pulses or sine waves of
4 to 60 v, depending on control
setting.

0

NULL SEEKING SHARK,
ACCOMPANIED BY PILOT FISH
Like the pilot fish, Sigma has been darting along with the Electronic
Sharks for many years, now leading, now following. The metaphor goes
as far as you like.
In the matter of three -position or "null -seeking" relays, it's been
mostly a case of the blind leading the blind down the garden path.
With no coil signal, such relays are supposed to have a neutral condition with all switches open; circuits are to 43e made "to the left" for
"minus" coil signals and "to the right" for "plus".
Our earliest attempt, the DP 1, had no positive centering or
detent action; its armature moved a few thousandths proportionately
to coil current and haphazardly with temperature, vibration, and the
Zodiac. Contact pressure and reliability was 0.00983.
This was, of course, followed by the DP 2 which was
twice as bad. Next came the 6FX, which actually is a
serviceable device, doing very well as the output of a servo
in a ship -steering device. Along similar lines, the 7JOX
followed but is not notoriously reliable. (That blinding -flash followed -by -dull -roar you just witnessed was some 7JOX
users hitting the cosmic ceiling.)
The point to all this history is that we have never done a good
job on a three -position relay, nor made any money on one. To this
should be added that neither has anybody else so far as we know.
Quite recently the government has developed one with all the virtues
So we decided we'd have to do the
of the DP 1, only smaller.*
job for insurance against the day the government is 480,932 units
behind schedule.

RUGGEDIZED TRIODE
is improvement on type 892
6FX

....

Watch out, now. 7-rere, like a lead balloon, comes some selling.

We are now announcing two new three -position relays. They will
soon be available in sample quantities, no questions asked. (We're tired
of asking a lot of fool questions about circuits and besides, there aren't
any New Frontiers in this racket any more anyway.) They are supposed
to have positive centering, be able to resist 10 or 15 g's at all the
frequencies, and be thermally stable; and they may well once and for all
make some of the circuits for which they are intended reliable.
23J0X & 23JMX

1%x 1shx2%
Base: Octal & Magnat

Single coils up to 14,000 ohms
Double coils up to 4,000 ohms
Contacts DPDT and SPOT,
2 amp. rating

Operate:

12
8

MW DPDT
MW SPDT

single coil
Release:

2

731SX & 73JNX
x 1% High
Base: 7 -and 9 -pin miniature

% Round

AMPEREX ELECTRONIC

CORP.,

230

Duffy Ave., Hicksville, L. I., N. Y.
Incorporating the latest developments in tube design and techniques, the type 6333 fills the requirements of the industrial and
communication fields for a tube that
is completely interchangeable with
the 892 prototype and yet is super-

ior in mechanical construction,
performance and shock-resistance
qualities. Among the outstanding
features of the new tube are a
powered glass stem, Kovar grid
ring, shorter overall length, internal
conical grid support, Kovar anode
seal, spiral filament and lower
inductance.

Single coils up to 7,000 ohms
Double coils up to 3,500 ohms
Contacts SPOT, 1 amp. rating

Operate: 10 MW
single coil
Release:

1

MW

single coil

MW

single coil
Both types have all contacts open when no coil signal is present.
One set of contacts makes on one polarity, the other, on the

other.
If you're seeking a null -seeking relay, your troubles have just
started. We dare you to write for preliminary dope sheets and
application data.

*

WE MEAN EXACTLY THE
VIRTUES OF THE DP 1.

u

CONNECTORS
feature special design

SIGMA INSTRUMENTS, INC.
62 PEARL ST., SO. BRAINTREE, BOSTON

85, MASS.

DEJUR-AMSCO

CORP., 45-01

January, 1954
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has added four special -design connectors to its Continental line. The
miniature rectangular 2 and 4 contact reverse pin and socket connectors are particularly adaptable
to small equipment because of their
novel countersunk side -mounting
arrangement. The one-pin round
connector is extremely small and
light and completely devoid of excess hardware. The two-contact
high -voltage socket has an unusual
shape and close mating tolerances.
All are available in three different
insulating materials : mineral-filled
Melamine; Plascon fiber-glass reinforced Alkyd, type 440-A; and
Diallyl Phthalate. Contacts are
silver and gold plated and normally
have solder wells for No. 20 AWG
wire.

guide a
plane over
Plymouth ...
To

THE COLLINS NAVIGATION COMPUTER

DEPENDS ON THE ACCURACY OF

FAIRCHILD POTENTIOMETERS
1N 150
:R O WA

SILICON DIODES
for 6,750 me
MICROWAVE

ASSOCIATES,

INC., 22

Cummington St., Boston 15, Mass.
Four new cartridge -type silicon
diodes have been developed for
mixer use in microwave systems
utilizing RG 50/U waveguide. These
diodes are physically interchangeable with the standard 1N23B and
1N21B but are designed for optimum performance at 6,750 me in
the P-570 mixer. In this mixer the
1N150 diode presents a match of
better than 1.5 to 1 at 1 mw level.
The 1N150 and its reversed polarity
counterpart are manufactured to
such narrow limits that they can
be used in balanced mixers without
selection. In such mixers noise
figures of approximately 10 db are
obtainable over broader bandwidths
than possible with 1N23C diodes at
this wavelength.
The 1N160
ELECTRONICS-January, 1954

To guide a plane over Plymouth, Massachusetts, or over any
waypoint within range of an omni-bearing-distance navigational station, Collins Radio Company has developed the Type
CA1477 computer. In this computer, two 3 -gang and one
2 -gang Fairchild Type 747 potentiometers are set by the pilot
or by servomechanisms to supply output voltages to the computing elements.
These Fairchild potentiometers were selected by Collins
because they have the high electrical and mechanical accuracy
necessary for such an exacting computing job. The inherent
long -life characteristics of these potentiometers were also important because the computers have to stay in service over a
wide range of operating conditions.
If you're designing a computer or other equipment that requires potentiometers with high electrical and mechanical accuracy, write the Potentiometer Division, Fairchild Camera
and Instrument Corporation, 225 Park Avenue, Hicksville,
Long Island, Department 140-44A.

The FAIRCHILD TYPE 747 POTENTIOMETER
This potentiometer was modified to meet Collins'
exact needs. If you have a specialized applica-

tion, let Fairchild design the potentiometer to
fit your requirements.

1R'f-fl1[oPRECISION POTENTIOMETERS
Want more information?

www.americanradiohistory.com
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Only A

(SD7000) and 1N16OR (SD7000R)

are similar to the 1N150 but are
designed to slightly higher test
limits.

"MULTI -CHANNEL"
SCOPE

Tr"""4114097

LETS YOU SEE, MEASURE, AND RECORD

Simul-Scopic* SIGNALS LIKE THESE
of the tube. Although such traces are
Take any two simultaneous events
sometimes optimistically called
the input and output of a circuit,
"dual
-trace", only the limitation of
and
velocity
speed and vibration,
your own eyes keeps you from seeacceleration. To compare them you
ing them blink like a neon sign.
might rig up two ordinary scopes.
And if the signal you're after should
But from there on in you've got
be faster than the switch, you've
double -trouble. You either get a stiff
missed it. If it's a one-shot measureneck looking from one scope to the
ment, you've had it!

...

THE STIFF -NECK STINT

other, or you diverge your eyes and
let 'er rip.
If you don't happen to be gifted
with double vision, you might turn

THE WIDE-EYED WATCH

to science's substitute-an optical
system. Now the two traces of light
are bounced from the c -r tube faces
to a single viewing screen. If you
are lucky enough to approach this
delicate monstrosity without damaging it by breathing, you still might
not find those elusive pips you're
after. Somewhere along the long

THE MISSED -SWITCH METHOD

These shortcomings become proportionately worse as the number of
phenomena you wish to measure increases. An optical system gets bulkier losing more light at the same
time, while an electronic switch
leaves you less of a chance to catch
those high speed transients.
Actually, it's not economical to
consider either. Both approach or
even exceed the cost of the only
practical system-ETC multi -channel
oscilloscopes. Through the combination of 2, 3, 4, 6, or even eight
electron guns in a single ETC cathode ray tube, you can see all the
necessary phenomena on a single
screen ... just as clearly, just as accurately, and just as completely as
the presentation on a single channel

MICROPHONES
used with transistor
SHURE

circuits

INC.,

BROTHERS,

225

W.

Huron St., Chicago 10, Ill., announces the MC series of magnetic
microphones with a 1 -in, diameter,
and immune to varying conditions
of heat and humidity. These controlled reluctance microphones were
specifically designed for use with
transistor circuits; but they are
applicable to other devices-such as
small, compact amplifiers and transmitters, as well as dictating equipment. Models MC10 and MC11 are
similar, but MC11 has a mu -metal
shield ring for reducing hum
pickup. Both are identical in size :
in. in thickness.
1 in. in diameter,

SIGNAL GENERATOR
covers 7 to

11

kmc range

Co., 395 Page
Mill Rd., Palo Alto, Calif. Model
620A signal generator offers direct
HEWLETT-PACKARD

THE OPTICAL OPPRESSION

light path, your signals got all

bounced out, maybe right out of
the picture.
In case you're also not gifted with
a high -frequency switching neck,
you can always fall upon an electronic switch. With this built-in gadget, a single tube switches rapidly
from one phenomenon to another
for you. And the switching is so fast,
that two traces appear on the face

THE

Simul-Scopic SYSTEM

scope. There is no other solution so
easy to use, so comprehensive in its
presentation, and so economically
practical. Our new catalog, Oscillography ... Key to the Unknown shows
you many more reasons why ETC
scopes and tubes are
best for simultaneous

display. Write for
your copy.

-Two or more simultaneous events which can be observed on a
cathode ray tube. (Reg. Applied For.)

* Simul-Scopic

dOtenlia
1200
296

E.
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MERMAID LANE, PHILADELPHIA, 18, PA.
Want more information?

Use post card on

last page.

www.americanradiohistory.com

frequency setting and readings
from 7 to 11 kmc. It is designed to
simplify all shf measurements including sensitivity, selectivity, rejection, signal-to-noise ratio, conversion gain, swr, antenna gain and
transmission -line characteristics. It
may also be used for slotted lines,
waveguide and filter networks. It
includes internal or external pulse
modulation, internal square-wave
modulation, frequency modulation
and c -w output. Pulse width is variable from 0.5 to 10 p.sec and repetition rate is 40 to 4,000 pps. On internal f-m, the instrument provides
a sawtooth sweep variable between
40 and 4,000 cps. For external f-m,
January,

1954-
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capacitive coupling is provided to
the repeller of the klystron oscillator.

PRECISION -MADE... FOR DEPENDABILITY

WIRE -WOUND RESISTORS
There are many makes of resistors-but there is only one
T- E quality. I -T- E wire -wound power resistors and
precision resistors are especially designed and precision I

built to meet the exacting standards

required for critical electronic
applications.
-T -E fabrication combines
laboratory precision and close
I

UNIT OSCILLATOR

quality control with modern pro-

spans 0.5 to 50 me
275 Massachusetts Ave., Cambridge 39, Mass.
Type 1211-A unit oscillator has a
frequency span from 0.5 to 50 mc,
covered in two 10 -to -1 logarithmic
ranges. Frequency is read directly
from a 6 -in. dial, with a slow -moGENERAL

duction methods. As a result, you
can obtain the exact type of high
quality resistor you want-in any
quantity you need.

RADIO Co.,

tion -drive dial indicating frequency
increments of 0.2 percent per division. Output power is well over
1 w over the 0.5 -to-5 -mc range and
is at least 0.2 w over the 5 -to -50 -mc
range. Construction of the unit
provides very effective shielding so
that the instrument can be used as
a power source in bridge measurements.

I -T -E

POWER RESISTORS

Non -hygroscopic ceramic foundations are in accordance with
JAN specifications.
Purest resistance wires are uniformly wound to prevent shorted
turns and excessive hot spots. All connections silver -soldered.

Vitreous enamel coating (organic if required) provides a glazed
moisture-repellent surface with fast heat -dissipation qualities.

Advanced production methods assure high stability, long life.
Standard Tolerance: ±10%.
I -T -E

±5%

and less made to order.

PRECISION RESISTORS

High -quality wire alloys are used-free from particles of
impurity and grain growth.
Automatic precision winding assures even tension-eliminates
hot spots.

Hermetic or vacuum -impregnated sealing protects against
destructive effects of salts, moisture, and atmospheric conditions.
Accelerated aging process prior to calibration assures accuracy.
Critical quality control eliminates all resistors which do not
come up to high I -T -E standards.
Standard Tolerance: ±1%. Available in specified tolerances
down to
0.05%.

t

Standard fixed resistors:

5-200 watts
Adjustable resistors:
10-200 watts
Oval resistors:
30-75 watts
Ferrule resistors:
12-200 watts
Special resistors:
built to specifications

TYPE A:
lightweight, hermetically
sealed-for precision
operation up to 125°
C. Surpass JAN R-93 A,

Characteristic A, and
MIL R-93 Aspecifications.
TYPE B:
vacuum -impregnated,
moisture -resistant. For
JAN R-93, Characteristic
B, specifications.
RATINGS from 0.01
ohm
megohms,
0.125-5 watts.

-10

High sensitivity Deflection Yokes and
compact, high -quality Focus Coils are
also available in many types and ratings

HEADSET
FOR

weighs only 1.2 oz

DETAILSWRITE FOR

Park, St. Paul,
Minn. Designed for professional,
business and technical use, the Monoset (under -the-chin headset) is
TELEX, INc., Telex

made of tough, durable Tenite and

has an exclusive volume control for
group -hearing system applications.
Weighing only 1.2 oz, it has removable plastic eartips and a miniature,
plug-in cord attachment. SensitivELECTRON ICS

-
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CATALOG

R-100.

W IRE -WOUND RESISTORS
RESISTOR DIVISION OF
1924 HAMILTON

ST.

Want more information?
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CIRCUIT BREAKER CO.

PHILADELPHIA 30, PA.

Use post card on

last page.
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STABILITY!
ACCURACY!
PRECISION!
Carefully crafted for matchless
performance, Silicohm and Daloh
resistors are designed and made
to survive the most severe environmental, shock and vibration conditions.

(continued)

ity is 88 db above 0.000204 dynes
per sq cm for 10-i,.w input. An exclusive feature is the volume control
mounted in the lightweight cord
that clips to the lapel or pocket and
permits use of a series of Monosets
on one line. Literature is available.

SNURf
THE r `Field -Proved" STANDARD

IN COMMUNICATIONS

...

INTRODUCES A NEW

TELEPHONE

HANDSET

Miniature Wire Wound
POWER RESISTORS

...the first Handset specially

engineered for two-way
communications

Complete welded construction
from terminal to terminal. Temperature coefficient 0.00002/ deg.
C. Ranges from 0.1 Ohm to 55,000
Ohms, depending on Type, Tolerance 0.05%, 0.1%, 0.25%, 0.5%,

2 -Way Radio

Communications

1%, 3%, 5%.

Inter -Corn
Systems

TOROID COIL
fits in tiny case

-

RH TYPE Available
in 25, 50 and 250 watt sizes.
Silicone sealed in die-cast,
black anodized radiator finned
housing for maximum heat
dissipation

-

RS TYPE
watt, 5 watt, and

Available in 2
10

Airplane
Announce

watt sizes.

Silicone sealed offering maximum resistance to abrasion,
high thermal conductivity and
high di -electric strength.

TORWICO

ELECTRONICS,

Systems
P.

INC.,

A. Systems

961

Frelinghuysen Ave., Newark, N. J.
Extremely fine wire winding now
makes it possible to put 18,000
turns of No. 46 AWG wire on the
new miniature 20 -henry toroid coils
so that the coils can be housed in
a very small hermetically sealed
in.
case, 1i maximum o.d. by
high. A 6/32 mounting stud is provided with the terminals that presents a nonturning or locking
feature, when mounted in the chassis.

Specially Designed to Suit Your
Specific Applications
Here is a truly modern functional
handset specifically designed for 2 -way
communications! A product of the Shure

Laboratories with many years of experience in safety mobile communications, the TH10 Handset brings you
the field -proved
these features:
controlled reluctance assembly as a receiver ... high output balanced response
oversize switch
carbon transmitter
cavity providing flexibility in stacking
of famous Shure long -life leaf blades...
cored handle for maximum number of
no solder connections
conductors
rugged shock resistant handle .. .
design smart to the eye, natural in the
hand. The answer to your
complex circuitry!

...

DALOHM

...

DEPOSITED
CARBON RESISTORS

...

Dalohm precision deposited carbon
resistors offer the best in accuracy,
stability, dependable performance
and economy. Available in rh watt,
1 watt and 2 watt sizes.

300 28th Ave., Columbus,

For more complete information
ferite to
SALES DIVISION

N

for price and delivery.

DALE PRODUCTS,

INC

enadbr 'Attendee
Want more information?

...

Use post card on

REMOTE SWITCHER
is pulse -counting unit

SHURE BROTHERS, Inc.

THE HAMMARLUND MFG. CO., INC.,
460 W. 34th St., New York 1, N. Y.,

225 W. HURON ST., CHICAGO 10, ILL.
Cable Address: SHUREMICRO

last page.

Manufacturers of Microphones & Acoustic Devices

Want more information? Use post card on last page.
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is producing a remote -control terminal unit that responds to and
channelizes telephone -dial-actuated
pulses to perform selective switching operations. It is applicable to
control and signaling operations by
railroads, public utilities, refineries, pipelines and many other industrial organizations. The PCU-2
pulse counting unit is operated from
a telephone -type dial at the control
center over a transmission media using either audio tone or d -c telegraph signals. A typical application is in its use for selecting any
one of 10 telemetering circuits when
only one transmission circuit is
available for sending metered information. In this case the PCU-2
selects the metering circuit requested from the control point. It
may also be used for controlling
transmitters, receivers, lights,
motors and any other item that
can be adapted to electrical control.

Are You Switching to Printed Circuits?
You Need

CASTOMATIC Solder!

Printed circuits save on solder and soldering time. In this work you don't use
much solder and it doesn't cost much compared to what you are manufacturing.
Therefore the solder should be the best quality you can buy . . . Federated
CASTOMATIC bar solder. Here's why machine -cast CASTOMATIC is the best:
I. Free of Dross-the patented, pressurized casting system keeps air out;
harmful dross -producing oxides are thereby excluded. Solder flows
freely through tiniest openings. Your solder bath stays cleaner.

Composition-electronically controlled machine casting eliminates segregation of constituents. Joints are tróuble-free. Every
bar of a given analysis melts at the same temperature. Each piece
of a bar of eutectic solder, for example, will melt at almost
exactly 362°F.

2. Uniform

DISTORTION METER
is a portable unit

Ask for a sample of CASTOMATIC. It will prove itself. Just return coupon for
prompt action.
Picture courtesy Photocircuits Corp., Glen Cove, N.Y.

D. & R, Lm., 402 E. Gutierrez St.,

Santa Barbara, Calif. Model DM -1
portable distortion meter is a precision, self-contained unit, so compact that it can be easily held in one
hand. It measures at a single frequency, and differs radically from
most distortion measuring equipment in that the filter suppresses a
band of frequencies, making it unnecessary to balance for a null.
Readings may be taken rapidly and
are completely independent of flutter produced by the recording
medium. The unit meets all requirements of NARTB tape noise ELECTRONICS

-

January, 1954

9eaa7 7lPe

lvc

*ON

AMERICAN SMELTING AND REFINING COMPANY
120 BROADWAY, NEW YORK 5, N. Y.
In Canada: Federated Metals Canada, Ltd., Toronto and Montreal

Please send a salesman.

Please send me a sample of CASTOMATIC solder.

MY

NAME

TITLE

COMPANY NAME
ADDRESS_
CITY_

_

_

Wont more information?
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It is especially
suited for production and maintenance requirements in radio broadcasting stations, tv stations, recording studios, audio equipment plants
and for high-fidelity technicians and
enthusiasts.
level measurement.

e-'c

%ya,d.ted

goss

CREEPAGE

MINIMUM
NEW
TYPE

lt

hI:? SWITCHES

VARIABLE CAPACITOR
for 500 me and higher
TRI -POINT MFG. &

DEVELOPMENT

Co., 401 Grand St., Brooklyn, N. Y.,
has announced a new uhf Teflon
variable capacitor for 500 me and

higher. Advantages include: heat
resistance (even soldering will not
affect the capacitor) ; extremely low
dielectric loss; nonabsorbency of
moisture under all conditions; minimum shrinkage in production; no
effect on the Q of any coil or line
with which the capacitor is used.
Capacitance will not change through
vibration once the screw is set.
These capacitors come in a wide
range of values.
Designed and constructed
for precision service, long
operating life and rugged duty,
Type 2C instrument switches are an
advanced design of the proven Tech
Laboratories Type 2A. Ceramic insulation and improved contacts greatly
increase their efficiency. Low r.f. loss
and sharp reduction of creepage,
plus a constant contact resistance
of only or 2 milliohms, give these
precision switches matchless performance records. Write for full details.
1

SPECIFICATIONS
Contact resistance: 1-2 milliohms
Contact material: Silver alloy
Contact design: Laminated wiper
arm, self-cleaning, shorting or
non -shorting
No. of contacts: 2 to 24 single
pole, shorting or non -shorting
2 to 11 double pole, shorting
or non -shorting
2 to 5 triple pole, shorting or
non-shorting
Spacing: 15° or 20°, shorting or
non -shorting
No. of poles per deck: 1 to 4

DATA RECORDER

No. of decks According to requirements

features speed and accuracy

Life: 200,000 cycles, min.

Baltimore Pike, Lansdowne, Pa. A
new model data recorder takes 100
identifiable readings on an 81 X 11
in. chart. The chart may be removed and replaced with accurate
indexing. This permits the collection of test data, taken at different
times, on a single chart. Simplicity
of operation permits a nontechnical
operator to take up to 600 bridge
readings an hour. The unit can be
used for any bridge or potentiometric type measurement. The
print drive servo has a sensitivity
of 25 p.v. Full scale spans as low
as 15 my are practical. A typical

Current carrying cap.: 3 amp.
Max. operating voltage:
120 V., a.c.

Mounting: Single hole, 3/4"-32
bushing, standard length for up
to 3/4" panel, special lengths to
order
Size: 13/4" dia.
Detent: Ball and spring
Weight: Approx.

1

oz. per deck

Manufacturers of Precision Electrical Resistance Instruments

PALISADES PARK, NEW JERSEY
300

Want more information? Use post card on last page.
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January,

1954-

ELECTRONICS

(continued)

NEW PRODUCTS

use is in production control or
acceptance testing of resistors.

Want

a

rugged high frequency capacitor

able to withstand extreme vibration?
SPECIFY JOHNSON
TYPE

"L"

CAPACITORS

SNAP -IN DEVICES
with spade terminals
THE HART MFG. CO., 110 Bartholo-

mew Ave., Hartford, Conn. Diamond H snap -in switches, outlets,
pilot lights and interconnecting loaf
plugs are now available with spade
terminals for A -MP quick -connectors as well as with standard sere,

terminals. These snap -ins are
simply pushed into mounting holes
where spring clips hold them firmly
in place. Switches are rated at 15
and 20 amperes, 125 v; 10 amperes,
250 v a-c, and also are available
with horsepower ratings. Pilots are
rated 115 v or 230 v a -c.

CERAMIC SOLDERED*
An important forward
step in variable capacitor

design. Bonding points on
steatite end frames are
subjected to a special
metalizing process; then
stator rods and rotor bearing are soldered (under
carefully controlled heat)
directly to the steatite.
Resulting bond is permanent and vibration proof.

rugged design make
JOHNSON type L high frequency capacitors the
perfect choice for any electronic application requiring extreme stability and rigidity. Rotor bearing,
stator rods, and structural tie rods are soldered
direct to 3 /16" steatite end frames. Tests prove
resulting ceramic to metal bond is stronger than the
rugged end frames themselves ... won't loosen or
break loose in roughest vibration .. . rotor and
stator alignment is permanent, capacity wobble
is eliminated.
Full soldered construction and

Dual

OTHER DESIGN FEATURES

NONMAGNETIC RELAY

Differential

has new operating design
MULLENBACH ELECTRICAL MFG. CO.,

2300 E. 27th St., Los Angeles 58,
Mass. The Capaswitch is basically
an ultrasensitive, nonmagnetic d -c

relay with unusual current carrying
capacity. An entirely new operating
principle is used to provide the
mechanical energy to open and close
the contacts. Instead of the conventional electromagnetic armature,
it uses an electrostrictive capacitive
element (0.05 cf), requiring only
ELECTRONICS

-

January, 1954

Type L variables also available
with .020, .060, and .080 spacing
for special applications in production quantities. Special plating,
mounting brackets, shaft lengths,
terminals also furnished to specifications.

W)

Extra thick (.020) brass plates and large diameter
special
stator rods for extremely low inertia mass
split sleeve tension bearing and silver plated beryllium
copper wiring contact for constant torque and smooth
silent capacity variation even at highest frequencies.
Standard spacing .030 rated at 1,500 volts peak DC
breakdown; over 500 volts peak at 50,000 feet altitude.
Panel space required %" square. Mounting posts tapped
6-32 on 1-3/32" centers. Shaft is 1/4" with screwdriver
slot. Standard plating corrosion -resistant bright alloy.

...

1

Write today for quotations or additional data
(

E. F.
CAPACITORS

231

INDUCTORS

JOHNSON COMPANY

SOCKETS

INSULATORS

PLUGS

JACKS

SECOND AVENUE SOUTHWEST
Wont more information?
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STEVENS
snap -action thermostats

for wide or narrow
differentials

(continued)
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0.5 mw -second of operating power
(150 y d -c) to close the contacts,
and less than 0.1 mw to hold them

closed. The present unit weighs
only 2 oz and measures 3 in. long,
1 in. wide including terminals, and
Model A Capaswitch
-lit in. thick.
is a spdt relay, rated at 1 ampere,
110 v a -c noninductive load.

MICROWAVE ANTENNA
for field broadcast use
RADIO CORP. OF AMERICA,

Camden,

N. J., has announced a 2 -ft

para-

bolic reflector designed to meet
broadcasting demands for a microwave dish that is readily portable

through narrow passages or
through small apertures to reach
the desired field transmitting point.
The MI -26182-51 reflector is a lightweight antenna, easy to manipulate,
and especially designed for very
short hops within the city such as
street to building top, building to
building or remote truck to building
top. It provides good performance
in transmission paths of up to 5
miles.

TYPE SM,

MANUAL

RESET

If your product requires sensitive, snap -action
control characteristics, better check Stevens Type
SA thermostats first. For these small, snap-acting
thermostats can be used with differentials as wide
or as narrow as 10°F. Furthermore,
as 100°F
standard models are available in adjustable, nonadjustable, manual reset, or single -pole double -

...

throw styles.
You can't beat Stevens Type SA thermostats
for sensitive, precise response because they feature an electrically independent bimetal element
in metallic contact with the mounting base. Contact pressure is positive until actual instant contacts snap open. Available with virtually any type
terminal arrangement, Type SA thermostats are
mechanically interchangeable with the widely
used Stevens Type S thermostats.
To protect the performance of your product,
always specify Stevens Type SA thermostats-they
perform better, last longer. Request Bulletin L-6397.
A-7200

Patents Applied For

ROTARY SWITCH
has 8 poles on one deck
THE DAVEN Co., 191 Central Ave.,
Newark, N. J. Type 87 -EM rotary
switch has 8 poles on one deck, a

feature made possible by the company's knee-action rotor, which
gives uniform contact pressure and
low contact resistance throughout
the life of the switch. The unit
measures 2i in. in diameter, and is

It is available in multiple deck arrangements if required.
From 1 to 5 positions per pole are
available with shorting -type action ;
1}e in. deep.

STEVE NS
302

manufacturing company, inc.
MANSFIELD, OHIO

Want more information? Use post card

on

last page.
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3 positions per pole with non shorting action. A 15 -deg spacing
is used between live positions with
the shorting -type action; 30 -deg
spacing with nonshorting action.
Current -carrying capacity of the

up to

switch is 15 amperes.

Why Corning High -Temperature
Film -Type Resistors
are more rugged,
more stable
METER CALIBRATORS
available in four models
KALBFELL LABORATORIES, INC., 1090

Morena Blvd., San Diego 10, Calif.
Models M30B-1 and M30B-1Z are
precision voltage calibrators affording calibrated output voltage from
1 to 300 v variable in 1 -volt steps
and variable between steps by a
calibrated potentiometer. Model
M10A-10 is a combination voltage
and current calibrator supplying 0
to 100 v at 100 ma maximum, variable in 0.1-v steps; and 0 to 100 ma
at 100 v maximum, variable in 0.1 ma steps. Model M100A-20 is a
current and voltage calibrator with
a voltage range from 0 to 1,000 v
at 200 ma maximum and four current ranges. The output current
ranges are 0.1, 1.0, 10 and 100 ma
with a capacity of 1,000 v maximum. The M10A-10 and M100A-20
employ a special circuit that allows
for the adjustment of the output
voltage and current down to zero.

FILTERS
for amateur use

The answer lies in the way we make
them. The base material is a special
heat -resistant glass that not only has
excellent temperature and electrical
characteristics but is tough enough
to withstand real abuse.
The film material, too, is entirely
new for resistors. Fired in at red
heat, it becomes an integral part of
the glass form. And it's so stable it
can be cycled from near absolute
zero to red heat with little effect in
its electrical properties.
Silver bands are fired in for terminations that have low resistance
and low noise characteristics. And
silver plated end caps are expansion
fitted over the silver terminations to
give a silver -to-silver contact that is
both electrically and mechanically
sound.

Then, a silicone varnish is baked
onto the resistor which completely
reduces the risk of entrapped moisture, gives better protection against
external moisture and humidity and
abrasion. The unit can be rubbed
with a nail file without materially
affecting its electrical characteristics.
It all adds up to this. If you want
a high -temperature resistor that's
electrically stable, mechanically rugged, then investigate Corning Type
S Resistors. They can be operated at
ambient temperatures up to 200°C.
and at higher power levels to save
space. The thin film construction and
inherent stability provide excellent
high -frequency characteristics. Normal resistance tolerance is 2%.
Get the details by sending the
coupon below.

SSB

Warburton Ave.,
Yonkers 2, N. Y., has released a
single-sideband filter that will appeal to amateur users and manufac-

r

BURNELL & CO., 45

turers of low-cost commercial side band receivers. The type S-15000
consists of stabilized toroids and
other high -quality components that
will attenuate a 50-kc carrier 20
db and most of the upper sideband,
40 db. Audio response through the
ELECTRONICS

-
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CORNING GLASS WORKS
DEPT. EL. -1, CORNING, N. Y.
Please send me information on:

CORNING (High -Temperature) Type

S

Resistors,

CORNING (Accurate Grade) Type N Resistors,

CORNING Load Resistors.
Name

Title

Company

City

.......

Want more information?

www.americanradiohistory.com

...........

Use post card on

Zen.

last page.

stet.

303

(continued)

NEW PRODUCTS

filter would be 300 cycles to 3,300
cycles.
THREADED
I. F. CORE

"E"

SLEEVE CORE

CORE

)

t

i

TOROID

REFLEX KLYSTRON
is thermally tuned

-041
DUMBBELL
CORE

IRON CORE

COIL FORM

promanufactured
All Radio Cores
to both

duced with special
electrical tolerances,
mechanical and
ion
incoming
resulting in lower
the
of
costs on the part
and assembly
customer.
Core

Detailed Radio
information, samples,
specific
designs and
obtained
costs may be
by writing Department

PLAIN CORE

(

Q}

}

Bank
Div., Eatontown, N. J., has announced a thermally tuned klystron
tube designed for K-band operation.
The JAN 2K50 will operate over a
frequency range of 23,504 me to
24,464 me with a minimum power
output of 8.5 mw. It will tune this
range in 1.2 to 2.6 seconds. The
tube is tuned by varying the grid
bias voltage of a triode section incorporated in a metal envelope.
The plate of the triode section is
attached to the klystron structure.
BENDIX AVIATION CORP., Red

CUP CORE

-Helga?

Thermal expansion of the plate,
caused by variations of plate current, is transmitted to the cavity of
the klystron. This results in a
change in the gap spacing and consequently the frequency.

No. E-1-545

INSERT CORE

Write for"Engineered
TechniRadio Cores"

cal Data Booklet
No. E-1-54

TUNING CORE

COIL FORMS
are resin impregnated
Charleston
St., Chicago 47, Ill. Resin -impregnated coil forms are now available
in all colors for color-coding of circuits and components. This means
to easy identification not only
RESINITE CORP., 2035 W.

mPa

9540-50 Tulley Avenue Oak Lawn, Illinois
304
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simplifies circuit tracing and repairs but is of material assistance
in assembly and production. Known
as Resinite AC, the coil forms combine the mechanical and dielectric
advantages of phenolics with the
high dielectric strength, moisture
resistant and noncorrosive properties of cellulose acetate. They are
shatterproof and impervious to
electrolytic corrosion. Their volume
resistivity, power factor and thermal characteristics make them exceptionally adapted to vhf, uhf and
other applications involving strenuous operating conditions.

SLEi .
17j/ylp
e

REPORTERS

PUBLIC OFFICIAL!

SALESMEN

POLICEMEN

OUTDOOR MEN

FIREMEN

LAWYERS, ETC.

DOCTORS

FIELD INSPECTORS

for changing your battery current to

A.C. gaeaeke CURRENT

eire ie,te ...

-

In your own car!!

...

`

especially deATR INVERTERS
signed for operating standard 110 volt
A.C. Tape Recorders, Wire
Dictating Machines and Electric Raton
YOUR CAR.

-O

EG

rALL

A VALUABLE TIME SAVER FOR:

PORTABLE SCALER
is battery operated
BERKELEY, DIVISION OF BECKMAN
INSTRUMENTS INC., 2200 Wright

Ave., Richmond, Calif. Model 2080

portable scaler
provides a field instrument for accurate measurement of very low
beta or gamma radiation levels
where the source -to-background
ratio is small. The instrument contains an electronic scale-of -eight
and a four -digit resettable register.
The electronic scaling binaries use
subminiature tubes and are do signed for low battery drain and
maximum reliability. A meter is
used for interpolation of the binary
count. The h-v supply is of the vibrator type and is regulated at 900
by a corona -discharge tube. A
selection of Geiger tubes and probes
is available for use with the instrument. Hand -operated cabinet
latches are used so that batteries
can be replaced without tools. The
instrument weighs 16 lb and meas-

There is an ATR INVERTER for most
applications for Inverting D.C. Voltages (ranging from e volts D.C.
to 220 volts D.C.) to 110 volts
A.C.
. Specially Designed for
operating A.C. Radios, Tape Reorders, Wire Recorders, Dictating
Machines, Electric Razors, RecordChangers, Television Sets, Amplifiers, Address Systems, Radio Tent
Equipment and most aman electrical and electronic devices. FROM
D.C. VOLTAGES IN AUTOMOBILES,
BUSES, TRUCKS, SHIPS, TRAINS,

,

.

PLANES AND IN D.C. DISTRICTS.
Additional information available
upon request.

FREE !ATR

INVERTER!

given away every 30 days
lucky registrant of
month. Mall postcard an
your registration request today)
to

battery -operated

NY

ELECTRONICS

-
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TRAVELING SALESMEN-Dictate reports In your own ear. Send
your dictated reports in daily to your home office or sales manager.
FIELD INSPECTORS & INVESTIGATORS-Dictate your field inepec.
Finn reports in the field-on the spot. Give the complete Story
factually and completely. Include your clients recordings ell..
LAWYERS-Record evidence in the field at your cllent'a premteaa.
Obtain factual and complete witness reports, etc.
EXECUTIVES-Dictate to your car all business matter. While on
trips for pleasure or business.
PUBLIC OFFICIALS-Dictate complete field reports in your car.
Obtain recorded opinions and expressions of Mr. Public in the
field. Dictate your bueinese reports while traveling.
ADVERTISING AGENCIES-Une AC operated animated or Illuminated dlaplays In or on the car.
FISHERMEN 6 HUNTERS-Use your electric essor on ramping
trips, operating In your car. Aine email home radios and other
electrical or electronic Items.
CAMPERS-Make your camping and outing trips more exciting
using mix -masters, tape recorders, or wire recorders operating
from your car battery.
WAREHOUSE & MATERIAL HANDLERS-Dictate your inventory
and material handling reports on the scene, In the warehouse.
yard, or wherever you may be.

ATK INVERTERS

SEW

11e"?
WRITE FOR NEW FREE LITERATURE
5u`ß

dir

í

NEW MODELS

"A"

t"

NEW DESIGNS

r

NEW LITERATURE

Battery Eliminators, DC -AC Inverters, Auto Radie Vibration

AMERICAN TELEVISION & RADIO CO.
2,HGty Puducta
SAINT PAUL

Want more information?

www.americanradiohistory.com

1,

Se«ce

193!

MINNESOTA-U.

Use post card on

last page

S.

A.

305

(continued)

NEW PRODUCTS

11 in. x 6i in. x 8 in. overall size. Maximum counting rate
is 100 counts per sec and battery
life is 60 hours in intermittent use.

ures

H -TYPE. Steel base cover 6
deep -seal soldered into case.
Terminals hermetically sealed,
Stud-mounted unit. Meets all
MIL -T-27 specs.

SELENIUM RECTIFIERS
are small and compact

g'ita

INTERNATIONAL

effie

Seatedtt
S -TYPE.

Steel base cover
fitted with phenolic terminal
board. Convenient numbered
solder lug terminals. Flange mounted unit.

r-tla7iKos
FOR EVERY APPLICATION. CHICAGO

RECTIFIER

CORP.,

1521 E. Grand Ave., El Segundo,

"Sealed -

in -Steel" Transformers are available in
3 mountings for every modern circuit

application: Power, Bias, Filament,

Filter Reactor, Audio, MIL -T-27, Stepdown. Optimum toughness with a wide
extra margin of dependability makes
CHICAGO transformers the logical choice
for industrial and military research and
instrumentation, for prototype produc-

Calif., has developed a series of
miniaturized selenium rectifiers expressly for use in the production of
tv boosters and uhf converters for
original equipment manufacturers.
The CR series selenium rectifiers
consist of a number of cells assembled within a cylindrical aluminum
tubing and provided with pigtail
copper leads for easy wiring into
crowded spaces. The smallest unit,
type CR -15, is 0.5 in. in diameter
and 0.6 in. long, while the largest
unit has a diameter of 0.75 in. and
is 0.6 in. long. These miniature
selenium rectifiers are rated for
maximum rms input voltages of
130 and 160 for operation into a
capacitive load. Bulletin ER -181
covers both the mechanical and electrical specifications of the line.

tion, amateur and commercial broadcasting, communications, high fidelity
and public address applications. Ask for
CHICAGO Transformers-the world's
toughest-at your electronic parts
distributor.
FREE CHICAGO CATALOG

You'll want the full details on
CHICAGO'S complete "Sealed -in Steel" transformer line. There is a

unit available for every modern
circuit requirement. Write for your
Free copy of Catalog CT -153,
or get it from your electronic
parts distributor.

With 10" colas coded stripped and tinned
leads brought out through
fibre board base coves.
C -TYPE.

Flange -mounted unit.
Export Sales Div.:

3501 ADDISON

STREET

Scheel Y,ternational, Inc.
4437 N. Lincoln Ave.
Chime,. III., U.S.A.
CARLE ADDRESS,
HARSHEEL

CHICAGO 18, ILLINOIS

DIODE TEST SET
operates from 95 to 125 v a -c
ELECTRONICS

PRODUCTION SERVICE

Co., 871 Washington St., Canton,
306
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Mass. Designed to fulfill the vary=
ing needs of laboratory development, production quality control
and system maintenance, model
D102 is a flexible semiconductor
test unit. Capable of testing under
actual operating conditions, it is
useful not only for checking miniature or power, germanium or
selenium rectifiers but also for

determining transistor parameters.
It consists of variable voltage and
current sources, a precision metering unit and a versatile switching
arrangement which permits rapid
selection of any operating -test condition and then high-speed determination of diode forward-backward characteristics.

SPECIALISTS IN

MIDGET TRANSFORMER

THE DESIGN AND

MANUFACTURE OF
MOLDED BOBBINS

Electro -Acoustic Devices
Custom Printed and "Packaged" Circuitry

Plastic Molding
MIDGET RECEIVERS

Coil Winding

Transformers
Electronic Component
Assemblies

ENCAPSULATED
PLUG-IN TRANSFORMER

COMPONENT

RELIABILITY
and
MINIATURIZATION

SPECIALTY MOLDING

COIL ASSEMBLIES

CONTROL SYSTEM
for aircraft communications
HAMMARLUND MFG. CO., INC., 460
W. 34th St., New York 1, N. Y., is

manufacturing

a remote -control
system using tones in the a -f spectrum, and eliminating the need for
d -c circuitry. It is intended for
operating airline radio transmitting
and receiving equipment located
away from control points both at
airports and along the air routes.
The system requires only a single
telephone line having conventional
voice characteristics to carry all
the standard operations required
for rapid switching between transmitter and receiver, and for switching between equipment groups to
cover the various frequency channels. A h-f radio signal or a microwave link are equally suitable as
transmission media. The dispatcher
may select up to 10 transmitter receiver combinations, any one of
which may be operated as a corn ELECTRON ICS

-
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TELEX, INC.
ELECTRO -ACOUSTIC

DIVISION
CAN MEET YOUR MOST

EXACTING DESIGN AND

PRINTED CIRCUITS

PRODUCTION REQUIREMENTS

The Electro -Acoustic Division
of Telex, Inc., offers you an expertly staffed, modern laboratory,
engineering know-how and the
finest in production facilities. The
variety of special skillg at your
disposal in Telex personnel and
plant facilities means quick and
cost -saving solutions for your design and production problems.

MOLDED KNOBS & CAPS

DECADE RESISTOR

WRITE, WIRE OR PHONE:

J. R. Anderson

Electro - Acoustic

Division

TELEX, INC.
Telex Park, St. Paul, Minn.
Nestor 7211
Phone

-
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plete communications facility on a
press -to-talk basis.

DIEHL
LOW INERTIA A. C. SERVO MOTORS...

... for Feedback Control Systems

ELECTROMETER
is vibrating -reed type
INSTRUMENTS

MARCONI

LTD.,

25

Beaver St., New York 4, N. Y. The
vibrating -reed electrometer is a
line -operated instrument for the
measurement of small currents and
voltages encountered in medical,
chemical and allied research. A
vibrating-reed transducer of extremely high input impedance converts the d -c signal to a -c. This is
then amplified and fed to a phase sensitive rectifier. Input resistance
is greater than 10" ohms. Accuracy
is ±1 percent on all ranges. Ranges
are 0to1mv,Oto10mv,Oto100
my and 0 to 1 v. Drift is less than
±100 Nv per day.

25 watt, 115 volt, 60 cycle, 2 -pole, 2 phase motor with auxiliary fan cooling.
One of the many Diehl Low Inertia
A.C. Servo Motors available.
CONSIDER THESE FEATURES
Low
High starting torque
Samples
selection of ratings
Engineering assistance offered
available in a reasonable time

Widest
rotor moment of inertia
of many sizes available from stock
Production quantities
when desired
at a reasonable price.

-

-

Diehl originated the Low Inertia A.C. Squirrel Cage Induction Motor
and Diehl's leadership in the field is still being maintained!
Originally designed for high-performance military servo systems, these
motors are now being extensively used in the armed services with various
types of electronic equipment. In industry, too, Diehl Servo Motors and
components are being successfully applied in the design of automatic controls
and a wide variety of other applications where optimum performance at
reasonable cost is essential.
Meeting all appropriate JAN specifications, the two-phase servo motors
can be supplied in sizes ranging from 2 watts to 750 watts mechanical
output, 60 or 400 cycle supply. The smaller sizes include units with integrally-mounted tachometer generators for feedback. Many of the ratings
are available with the control winding impedance specially designed for
operation directly from the plates of electron tubes. Samples of most 60
cycle, and some 400 cycle, units are available for immediate shipment.
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 -0154 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, N.
Atlanta
308
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S -BAND

is

OSCILLATOR
ultrastable unit

LABORATORY FOR ELECTRONICS, INC.,

Pitts St., Boston 14, Mass. Model
803 ultrastable microwave oscillator
75

features an S -band oscillator stabilized for long-term drift of one part
in 10r. The unit also features a
frequency -calibrated dial, means for
modulation and a self-contained
power supply. Main elements are a
klystron oscillator, a stabilizing
monitor loop that consists of a calibrated dual-mode reference cavity
and a feedback amplifier. Frequency
coverage is 2,700 to 2,950 mc. Pulse
modulation is possible when stabilization is removed, and 25 -percent
January, 1954

-
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TURBO
BRAND

modulation when stabilized. The
attenuator provides 100 -db range of
control. Power output is 15 mw
from a type N output connector.
Power consumption is 150 w.

RESISTORS
are precision, wire -wound
EASTERN PRECISION RESISTOR CORP.,

130-11 90th Ave., Richmond Hill 18,
N. Y. Type SS -5 low -capacity, precision, wire -wound resistors, with
capacitance controlled to 0.5 p.µf on
a 1.0 megohm resistor, are designed
for manufacturers and designers
of test equipment, electronic computers, meters and other precision
electronic instruments. These units
are also being manufactured in
matched sets of four to meet capacitance and temperature -coefficient
tracking requirements for use in
high -frequency bridges and high
repetition rate computer circuits.

IN 20 SIZES

FOR OPERATING

VOLTAGES UP
TO

600 VOLTS

Today's miniaturized equipment has
brought forward special exacting
special purwiring requirements
pose miniaturization wires for chassis
hook-up wire and for use as leads in
transformers, chokes and other miniaturized electronic components.

-

The
developed in
The
Wire was specially
-55°
of
range
Miniaturization
wire
need within thee This25
TURBO BRAND
o meet a
d
hin
laboratoriesximumoperating voltageu of
in a road wire
and
William Brandmaximum
ems.
tol
stranded
from
and
solid
+105° aC and
stranding s, ranging
er
available
of
isavailable
fromn 30tto e12. with
3 tracersh
2o
sizes20
scale of AWGn
volts6007/38

-

or "candy
in solid colors

TURBO INSULATION
TURBO "mini" wire is insulated to withstand the effects of water, oils,
aircraft engine fuels, hydraulic fuels, dilute acids, alcohol, alkalies, ethylene
glycol and fungus. The primary insulation is TURBO 540, an extruded
polyvinyl chloride compound. For further protection there is an extruded
jacket of nylon over the primary insulation, which gives added resistance to
mechanical wear and abrasion.

PROBLEMS

TINY CONNECTOR
is 18 -contact

unit

INC.,
Glenbrook, Conn. The MAQRE 18
ELECTRONICS,

WINCHESTER

miniaturized quick-disconnecting
electrical connector features space
and weight saving characteristics
without sacrifice of current capacity
or voltage breakdown. Particularly
suitable for rack and panel mounting, floating contacts have 0.073 -in.
diameter solder cups for No. 16
ELECTRON ICS

-
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TION
problems
in special
MINIATURIZATION
esearch
organizations
SPECIALof
William

and manufacturing
solutions
wire, The
eng
miniaturization
To assist engineering
of offering suggested
use
the
opportunity
in
the
arisi
will welcome
Departmentag

such problems.

Insulating Material

THE

TURBO\

Specialists Since 1920

& CO., INC.

WILLIAM

Dept. E-1

Willimantic, Conn., U.S.A., Tel. HArrison 3-1661

TURBO
TURBOTUF Insulating Tubing and Sleeving
Varnished Saturated Sleeving and Tubing
Tubing

SALES REPRESENTATIVES IN
Want more information?
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Extruded
Wire Markers
Mica
Cloths, Tapes, Papers

Insulated Wires

Cambric
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...basic in current electronic trend..

(continued)

AWG and assure proper play for
self -alignment. Contact arrangement allows engagement in the correct position only, thus making
polarization positive. Spring-loaded
contacts provide quick disengagement. Voltage breakdown between
contacts at sea level is 5,400 v d -c;
at 60,000 -ft altitude, 1,350 v d -c.
Weight of receptacle is 1.8 oz ; plug,
1.1 oz.

premiam

rerfortuand

Life

ance

Minimum
Spose

per Mf

Wide Te
Limits
mperature

Infinite

Fansteel

siProv
ncee

Shelf l
ifed.

j y3ó lability

TANTALÛM
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

-

VSWR METER
tests waveguide components
935 E. San
Ave., San Carlos, Calif.
Laboratory or production -line testing of waveguide components is
performed rapidly with the model
110A X-band vswr indicator. Covering a frequency band from 8,500
to 9,600 mc, the new unit offers a
number of advantages over slotted line measuring techniques. The instrument includes an oscillator, an
accurate wavemeter to supplement
the approximate direct -reading dial
of the oscillator, a forward and reversed directional coupler with bolometer take -offs for source and
COLOR TELEVISION INC.,

Carlos

reflected power and a direct reading ratiometer having dual scales
calibrated directly in vswr-1.06 to
1.3 and 1.3 to 2.5.

temperature range excellent frequency characteristics,
no shelf aging.

POWER METER
for d -c through X -band

Tantalum Capacitors are made
by Fansteel and other leading capacitor manufacturers. Ask for current
information bulletins on Fansteel
Tantalum Capacitors.

POLARAD ELECTRONICS

FANSTEEL METALLURGICAL CORPORATION
NORTH CHICAGO, ILLINOIS, U.S. A.
Tantalum Capacitors... Dependable Since 1930
310
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CORP., 100

Metropolitan Ave., Brooklyn 11,
N. Y., announces a new type of
power meter that measures rms
power over the frequency range of
d -c through X -band without the
use of frequency limited bolometer
mounts. Utilizing a power sensitive
element that does not employ a hot
wire barretter or other delicate
January, 1954
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'tiny duo..

S

0

t

Similar in appearance
different in application!

f
4

elements, the meter can withstand
150 percent overload without burnout or other ill effects. The same
power sensitive element is used for
the entire frequency range, obviating the need for replaceable components. The probe is connected
permanently to the meter, while the
other side may be fastened directly
to the equipment under test, thus
avoiding the errors involved in r -f
connecting cables.

RV7/8 Trimmer
RVP7/8 Precision
Potentiometer
Potentiometer
for
Adjustment
for Computation
for your needs in diversified applications of
TIC'c tiny duo

-

miniature potentiometers.
Type RVP7/8 provides accuracies approaching those of larger
potentiometers commonly used in computing and control instrumentation.

RV7/8 provides reliability, stability and positive
setting for calibration and trimming adjustments.
TYPE

TIC characteristic quality is embodied in both miniature
potentiometers.
Wide Resistance Range

Rugged Aluminum Base
Corrosion Resistant Finish
Patented Ganging Method

High Resolution
Low Noise

-

Specifications common to both RVP7/8 and RV7/8:

COMPARATOR
tests component impedances
INDUSTRIAL TEST EQUIPMENT Co.,

55 E. 11th St., New York 3, N. Y.,

has developed impedance comparator model 60. The instrument was
designed for production-line testing
of resistors, capacitors and inductors. The percentage deviation from
a standard component of the component under test is read on a large
meter. Four ranges are provided:
1 -percent, 5 -percent, 10 -percent and
20 -percent full scale. One simple
linear scale serves for all ranges.
No zero adjustment is required and
the range calibration is readily performed by means of a built-in
standard. Component impedances
from 1 ohm to 5 megohms at 60 cps
may be compared. The built-in
ELECTRON ICS

-
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40,000 ohms
Resistance Range: 100 ohms
Resistance Tolerance: ± 5 % Standard
Power Rating: 2 watts at 25° C
Ambient Temperature Range: -55°C to +80°C.
Temperature Coefficient of Resistance Wire: .00002 per degree C.
Resolution: Optimum for each resistance value

RVP7/8 Specific data:

2 % of total resistance standard,less than 1% of total
resistance on special orders.
Electrical Rotation: 320° ±5 % Standard
Rotational Life: 1,000,000 complete cycles at 60 rpm
Mounting: Precision servo -type.

Linearity: ±

RV7/8 Specific data:

RV7/8 Mounting: Threaded bushing with locking device for maintaining
precise setting under extreme environmental conditions.

Write for new RV7/8 Bulletin 12-3.

----

-- -- -

ENGINEERING REPRESENTATIVES
Arnprior, Ont., Can.

Arnprior 400
MUrray Hill 8-5858
New York, N. Y.
Eliot 4-1751
Cambridge, Mass.
H011ywood 9-6305
Hollywood, Cal.
Dixon 9918
Dallas, Texas
Binghamton 3-1511
Binghamton, N. Y.

Chicago, III.
UPtown 8.1141
Rochester, N. Y.
Monroe 3143
TAylor 4-7215
Canaan, Conn.
Dayton, Ohio
Michigan 8721
Baltimore, Md.
Plaza 7694

TEECHNOOCY INSTRUMENT CORP.
533 MAIN

STREET

ACTON, MASS.

TELEPHONE

ACton 3-7711

Want more information? Use post card on last page.
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Wing blade handle on threaded
center shaft for easy connecting
and disconnecting. Strongerthe center post is inserted after
molding operation.

Watertight and pressurized, note rubber btshinzs and sealing rings.

NEW PRODUCTS

(continued)

regulator permits line -voltage variations from 105 to 125 v, 60 cps.
Pin and socket barrel
assemblies may be replaced in same fitting.

All :ontacts machined from copper
base alloy stock silver-plated. Beryllum spring on socket contacts.

Insulator material type CMG to
MIL-P-14 Spec.

collar removable
for easy wiring.
Cap and

Resilient bushing applies
pressure to relief bushing
and cable.

Here's why those

in the know demand

TYPE 2E

Sealed Power Connector (Signal Corps numbers U-112/U to U-118/U) is
typical of Cannon's foresighted engineering
to do a better job. The 2E Series is designed
for heavy duty service on Signal Corps power
units for audio equipment.

Features:
a. Longer contact engaging length.
b. Thicker inserts of greater tensile

strength to reduce breakage.
Closed entry socket contacts.
d. Special sealing rings which do not require sealing compound or gaskets.
e. Efficient neoprene clamp gland.

nect are accomplished by a wing handle and

threaded center screw that can be operated
by gloved hands in extreme climatic conditions. Two shell sizes accommodate four insert arrangements of 4, 9, and 19 contacts.
Watertight and pressurized, with rugged construction, Cannon's 2E Sealed Power Connectors are built for long life and trouble -free
service and are adaptable to industrial application. Write for Advance Bulletin No. 2E-1.

REJECTION NETWORKS
of the twin -T type
WHITE INSTRUMENT LABORATORIES,

Austin, Texas. The series 500 networks are R -C rejecting filters of
the standard twin -T type. Stable
with both temperature and time,
they are constructed of low temperature coefficient components,
matched for minimum drift. Circuit parameters are selected to give
best Q or notch sharpness consistent
with adequate output. They are
designed especially for circuits having both input and output resistance loading. Standard null frequencies are 60 and 400 cycles,
with special null frequencies available. Different impedance levels
permit matching to all ordinary
electronic circuits. Each network
is fully tested and cast in plastic
for stability and ease of mounting.
Full engineering details are given
in bulletin 500.

c.

Manufactured in accordance with Specification MIL -C-1252 (Sig. C) the 2E Series Plug
has cable clamping provision from 0.205 to
0.770 inclusive. Quick connect and discon-

CAN NON 3

SIGNAL GENERATOR
for radar testing
POLARAD

Since 1915

CANNON

CANNON ELECTRIC COMPANY, LOS ANGELES 31, CALIFORN'.A

ELECTRIC

Factories in Los Angeles; New Haven; Toronto, Canada; London, England.
Representatives in principal cities. Address inquiries to Cannon Electric
Company Dept l -170, Los Angeles 31, California.

312

Want more information?

Use post card on

last page.

www.americanradiohistory.com

ELECTRONICS

CORP., 100

Metropolitan Ave., Brooklyn 11,
N. Y. A new all-purpose KU -band
signal generator provides means for
the complete testing of radar or
associated equipment in the 15.75
January, 1954-ELECTRONICS
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to 16.25-kmc range. It consists of
a reflex klystron tube and the associated plumbing as well as the
necessary attenuating devices and
an absorption -type wavemeter. In-

ternal modulation circuitry provides both pulsed and f -m modulation of the klystron oscillator and a
temperature-compensated thermistor bridge is incorporated in the
unit for measuring both power output of the oscillator and the r -f input for testing of transmitters.
Frequency measurements are accurate up to x-10 mc. Power measurements with correction are accurate
to ±1.5 db.

TYPE 704-A

Secondary Phase Standard

.

-:

.. ',a.i-``.`a.,`

Precision Electronic
Phase Shifter
Shifts phase of sinusoidal signal
by any angle from 0° to 360°
in four 90° ranges.
Waveform, frequency, and amplitude
characteristics of signal essentially
unaffected by phase shift.
Absolute accuracy ± 20*
0.10*
Incremental accuracy
Linear dials individually hand
calibrated. Incremental dial has
.025° basic divisions.
Negligible distortion, noise,

±

LINEAR AMPLIFIER
modifies the Oak Ridge Al

and phase

RADIATION COUNTER LABORATORIES,

is producing the A1C linear amplifier, mark 15, made and tested exactly to ORNL specification Q-1302.
It retains the versatile features of
the Oak Ridge Al linear amplifier
and is modified for spectrometry applications. Modifications to the amplifier are as follows: (1) Higher
counting rate may be achieved
in spectrometry applications. (2)
There is an improved overload response. (3) The output signal
linearity is improved for spectrometry applications. (4) More precise
settings may be achieved by a ten turn pulse height selecting potentiometer. (5) The pulse height selector output is negative, and is 20
or more volts in amplitude.

BRIDGE -BALANCE UNIT
automatic -calibrating

is

F INSTRUMENTS, INC., 4732 N.
Broad St., Philadelphia 41, Pa.
Model 12-200 adjustable bridge -

B &

ELECTRONICS

-

January, 1954

jitter.

Excellent long-term stability.
High impedance input, low impedance
output from cathode follower.
Standard frequencies of 60, 400,
1000 and 20,000 cps.
Units available for any single frequency
between 60 cps and 20 kc.
*Accuracies dependent on frequency
0.2% of
remaining within
instrument's rated frequency.

INC., 5122 W. Grove St., Skokie, Ill.,

±

Especially suitable for measurements with:
Servo systems
Phase shifting capacitors
Synchros
Time base circuits
Resolvers
Transmission networks
Power f actor
Multi-phase voltage rotation
Phase detector circuits

Gyros

thyratron control
Feed back amplifiers

CRO

AC

- ENGINEERING
- --

UPtown 8-1141
Chicago, III.
Waltham, Mass.
WAltham 5-6900
Monroe 3143
Rochester, N. Y.
Michigan 8721
Dayton, Ohio
Md.
Juniper 5.7550
Silver Springs,

R

sweeps

-

EPRESENTATIVES

-- -

Arnprior 400
H011ywood 9-6305
Hollywood, Cal.
Dixon 9918
Dallas, Texas
Caldwell 6-4545
Roseland, New Jersey
Livingston 8-5480
Wyncote, Pa.
Arnprior, Ont., Can.

TECHNOLOGY INSTRUMENT CORP.
533 Main Street

Acton, Massachusetts

Want more information?
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NO¡t?flom the words
ktgefftto1ucerofgy,os..

Type No. 15814-1-A
MOTOR:

26 volts, 400 cps, 3 phase with rated
speed of 22,000 rpm and a rotor moment of

inertia of 175 gram -cm,.

PICKOFF: 26 volts, 400 cps, single phase
with "E" type variable coupling. With resistive load of 10,000 ohms, tuned output is 6 to
7 volts at maximum rate. Null is 30 millivolts
with an armature travel of 2'h° to 3° either

NATURAL FREQUENCY: 50-55 cps (undamped).

WARM-UP TIME: One minute.
RANGE: Maximum rate is 450 20°/ second.
Minimum detectable rate is less than 1.5°/
second. Other maximums and minimums are
available.

t

ENVIRONMENTAL

-20°F.

side of null.

DAMPING: Accomplished by fluid flotation
of gimbal. Damping factor is 0.5 to 0.7 of
critical, but values up to and including 1.0 of
critical can be provided.

CHARACTERISTICS:

to 140°F. temperature operating range.
Maximum shock is 60 g. Vibration operating
range of 5 g. from 20 to 300 cps. Positive
hermetic seal.

WEIGHT: 13.5 ounces complete with mounting bracket and electrical connector.

balance and calibrating unit was
designed in the field for use with
recording oscillographs to obtain
time histories and dynamic measurements required to test and evaluate present-day aircraft. Aside
from flight testing, wherever oscillographs or similar devices are
used for the direct recording, without amplifiers, of strains, loads,
accelerations, forces, pressures and
control positions, the unit can be
utilized to provide the means of
connecting and adjusting any resistant -type pickup to any oscillo graph galvanometer. It is built in
units of 12 channels. Two or more
units can be used in large installations.

Type No. 14108-1-A
MOTOR:

26 volts,

phase with
rotor moment

400 cps, 3

rated speed of 22,000 rpm and
of inertia of 1260 gram -cm,.

a

DRIFT RATE: Will not exceed 1° per minute
when subjected to Scorsby test at amplitude
of
15° and rate of approximately 6 cpm
(corrected for earth's rotation).

*

PICKOFF: Autosyn* type with peak value of
20 volts. Initial slope of output voltage curve
about null position is 0.35 volts per degree
ten per cent. Phase shift is less than 20
degrees. Residual voltage is less than 50 mv.

WARM-UP TIME: Within two minutes.
OPERATING LIFE: Rated at 500 hours.

ENVIRONMENTAL CHARACTERISTICS:
Maximum operating temperature of 195°F.
and a minimum of -20°F. Maximum allowable shock is 60 g. with maximum operating
vibration of 7 g. (from 10 to 500 cps). Maximum
excursion not to exceed 0.5 inches. Positive
hermetic seal.

WEIGHT: Approximately

4.2 lbs.

CAGING AND UNCAGING: Can be caged
remotely by applying 26 volts, 400 cps, single
phase and 28 volts DC power. Will cage from
any position of gimbals within 30 seconds
with gyro rotor at full speed. Application of
28 volts DC will encage within 0.1 seconds.

*REGISTERED TRADE -MARA RENOIR AVIATION CORPORATION.

Out of Eclipse -Pioneer's vast engineering and production
experience come these two new, better gyros for specialized
missile and aircraft needs. We wilt welcome your inquiry
for further details.

ECLIPSE -PIONEER
Division of

West Coast Office: 117 E. Providencia, Burbank, Calif.
Export Sales: Bendix International Division, 205 E. 42nd St., New York 17, N. Y.

314

Want more information?

matches loads to line
SIERRA

ELECTRONIC

CORP.,

Brittan Ave., San Carlos
Model 136A

1050

2, Calif.

reflection coefficient

meter is a compact instrument
designed for rapid measurement
of reflection coefficient and vswr.
It provides a convenient method
of matching loads to lines to
minimize reflected power, and
also may be used as a wide -

range laboratory receiver for
general measurement purposes. The
instrument includes a local oscillator continuously tunable from 92

WRITE DEPARTMENT C

Teterboro, New Jersey

VSWR METER

Use post card on

last page.
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to 355 mc and an i -f amplifier centered at 60 -±- 2 mc. Each instrument is supplied with a detachable
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directional coupler for insertion
into the transmission line under
test. Reflection coefficient and vswr
are read directly on a front panel
dial. The unit operates from a
105/120 IT 60 -cycle power supply.

IATURIZIN»YOUR
EQUIPMENT?
SIMPLEbT, MOST COMPACT

AMPERITE
TAM RELAYS
POTENTIOMETER
2452 E.
72nd St., Chicago 49, Ill. Type 2X
precision potentiometer is available
for servomechanisms, recording or
indicating instruments. A new device permits coupling from 2 to 10
units without requiring a special
length shaft. It is made for ball
bearings or oilite bearings as specified. Linear resistance is 100 to
100,000 ohms with 0.5 linearity.
It is also made with adjustable

r

MOST ECONOMICAL, HERMETICALLY SEALED

permits 2 to 10 -unit coupling
MAUREY INSTRUMENT Co.,

2 to 120 seconds.
Actuated by a heater, they operate on A.C.. D.C., or
Pulsating Current.
Hermetically sealed. Not affected by altitude, mois-

Provide delays ranging from

-

ture, or other climate changes.
Circuits: SPST only
normally open or normally
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,
inexpensive!
rugged, explosion -proof, long-lived, and
TYPES: Standard Radio Octal, and 9-Pin Miniature.

DELAY,.

-

RELAY
,MPERII(

taps for experimental purposes.
Nonlinear potentiometers are also
available on special requirements.

PROBLEM? Send

MINIATURE

STANDARD

for Bulletin No.

TR -81

Amperite Regulators are designed to keep the
current in a circuit automatically regulated at
a definite value (for example, 0.5 amp).
For currents of 60 ma. to 5 amps. Operates on R.C., D.C.,
Pulsating Current.
Hermetically sealed, light, compact, and most inexpensive.
Ms,

C7

30

20
10
VOLTAGE OF 24V
BATTERY 6 CHARGER
VARIES APPROX

T6iL

MAGNETIC AMPLIFIER
weighs

3

Gutierrez St.,
Santa Barbara, Calif. Extremely
high power handling capability for
their size and weight characterize
a new line of miniaturized magnetic
amplifiers. Through the use of special core materials, winding techniques and mountings coupled with
ELECTRONICS

-
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2'e

Maximum Wattage Dissipation:

oz, delivers 25 w

D & R LTD., 402 E.

50%

T9

WITH ARIPIRITI
VOLTAGE VARIES
ONLY

AMPERITE

Ll1-1

T61/21,

-5W.

T9 -10W.

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

Broadway, New York

12, N. Y.

Canada: Atlas Radio Corp., Ltd., 560 King St. W., Toronto 2B

Want more information?
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Brqmrreft--12-POSITION

MINIATURIZED

SWITCHES

the use of h -f a -c power, it is possible to attain rapid response time
and high power handling capability
in a very small, lightweight unit.
The company now manufactures a
line of miniaturized 4,000 and 2,000 cycle magnetic amplifiers, in addition to its standard line of 400 and
60 -cycle units. The unit illustrated,
model MA -48, weighs only 3 oz, yet
delivers a power output conservatively rated at 25 w, with rapid response time and high power gain.

TWIN -WIRE LEAD-IN
eliminates dampness
PLASTOID CORP.,

Long Island City,

N. Y., has introduced Foamline, a

tv twin -wire lead-in calculated to
eliminate dampness, the chief factor
The new
in signal dissipation.
product is built with millions of
tiny, foamlike air cells that protect
the wire leads so moisture cannot
affect performance. The air dielectric principle is maintained.
Foamline also simplifies installation
since the ends do not have to be

ACTUAL SIZE -3/4 INCH SQUARE
BABY SWITCH

SWITCHES

Where you require small

size...

maximum stability-you need Brown -Hill miniaturized switches.
The Baby-Switch, illustrated above, is the smallest
switch of its type ever commercially produced.
The Baby and Mini -Switch are available with either
phenolic or ceramic wafers designed to exacting
military specifications.

sealed.

Both the miniaturized and standard size models
have low contact resistance
inductance
and
capacitance that remains constant. Here's why:

...

12 -POSITION

...

Rotor blades and stator contacts are stamped of
silver
insuring constant low resistance and high
current rating.

-

MINI -SWITCH

Dow-Corning 200 impregnated steatite or MIL phenolic are used as dielectric-for lowest
loss and moisture absorption.
SPEC

Detent wheel and rotor locked to common shaft
-for accuracy in positioning.

18 -POSITION

Stainless steel

STANDARD

rollers-for long life.

Wiper blades on the 18 -position and 24 -position
standard size switches are made of solid, fine silver
laminated to phosphor bronze for long lasting
springiness and positive contact.

-

AND THEIR PRICE IS LOW . . . FOR
WE SPECIALIZE IN SWITCHES ONLY!
Write for complete information... sample switches available on 30 -day memo.

24 -POSITION
STANDARD

291 N.
316

E.

61st STREET, MIAMI 37, FLORIDA
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WIRE SCRAPER
is a high-speed unit
GEO.

STEVENS

MFG.

CO.,

INC.,

Pulaski Road at Peterson, Chicago
30, Ill., has available a high-speed
wire scraper with a brush speed of
3,400 rpm. Model 105 is specially designed for rapidly and cleanly stripping textile serving and enamel
from multistrand wire up to No. 44
and single -strand wire from 16 B&S
to 40 B&S. A new flat belt drive
permits quieter operation and
greater speed. Wire is cleanly
stripped to within I in. of the coil
by passing through a safety guard
between 2 wire brushes. Cleaning
January, 1954-ELECTRONICS
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pressure is regulated by adjusting
the top brush closer to or farther
from the lower brush. Wire brushes
are available from stock in wire
sizes of 0.0025, 0.003, 0.004, 0.006
and 0.008 in., 1; -in. o.d., i -in. face
and -in. hole.
H

M. O. P. A.
6C4

Literature

OSC.

829-B AMPLIFIER

Electronic Test Equipment. CalTronics Corp., 11305 Hindry Ave.,
Los Angeles 45, Calif. "Electronic
Test Equipment" is the title of a
new 12 -page bulletin that describes
the company, its services and facilities, and contains 8 pages of illustrations and description of various
types of test equipment built by the
company. Included in the equipment shown are a synchronizer test
unit, electronic control amplifier
test unit, computer systems test
unit and signal data converter test
unit.

POWER
TO DRIVE AN

ANT ENNA
160 db
MICROVOLTS
TO MEASURE

RECEIVER
SENSITIVITY

MODEL 20

Stainless Steel Fastenings. Star
Stainless Screw Co., 190-A Union
Ave., Paterson 2, N. J., has released a new catalog itemizing
their large, varied inventory in a
manner that assures split-second
selection. It includes their in -stock
inventory of cap screws, nuts, washers, machine screws, sheet metal
screws, set screws and pipe fittings
for manufacturers of electronic
and electrical equipment, measuring
instruments, aircraft, as well as
the chemical, food and paper industry and general manufacturing. A
special page is devoted to suggested
short cuts in ordering that help
keep costs down. The back cover
has a chart that explains AN specifications and a decimal equivalent
chart.

Oscillograph.
General -Purpose
General Electric Co., Schenectady 5,
N. Y., has available a new publication, GEC -449B, on the general-purpose oscillograph. For use in investigation, design and testing, the
type PM -10 oscillograph described
permits simultaneous records to be
made of voltage, current, time,
speed, pressure, strain and sound.
Features and operation of the equip ELECTRONICS

-January,

1954

POWER TYPE
STANDARD SIGNAL GENERATOR
10 WATTS

MAXIMUM

OUTPUT-LOW

R -F

IMPEDANCE.
DB RANGE OF
VOLTS TO 0.10 UV.

160

ATTENUATION

- 15.0

CURRENT OUTPUT UP TO 1.0 AMPERES.
MASTER OSCILLATOR
PLIFIER CIRCUIT.
8

- TUNED

POWER AM-

BAND SPREAD TUNING RANGES
TO 40.0 Mc.

- 85

Kc

DIAL CALIBRATED AT INTERVALS OF 1% IN
FREQUENCY.
LEAKAGE FIELDS LESS THAN .1

UV, METER.

Write for details

HE
0

ROLLIN COMPANY

LINCOLN AVENUE
Want more information?

www.americanradiohistory.com

s

PASADENA 3, CALIF.

Use post card on

last nage.
-

NEW PRODUCTS

(continued)

ment are explained in the 12 -page
bulletin, which also contains descriptive information, pricing data
and information on accessory equipment. Other company electric instruments for industrial and central
station use also are listed.

TYPE 511A,

TO USERS OF
TYPE 512,

Charts.

and TYPE 514 OSCILLOSCOPES

Tektronix now uses RCA's new 5ABP Cathode -Ray Tube in these oscilloscopes.
This new CR Tube is better in many ways than the old 5CP. It has about twice the
vertical sensitivity, 20% more horizontal sensitivity, lower deflection plate
capacitance, less pattern distortion, and a flat face. It is directly interchangeable
with the old 5CP; so if you wish you can use this new tube in your old scope simply
by plugging it in.
You can do better, though, by replacing a few parts and making some adjustments so that front -panel dials and calibrations will still read right. Because this
new tube greatly improves the performance of your scope, we think you'll want
to make use of it. To make it as easy as we can for you, we have put up kits of all
the parts you will need. The kits, including the new CR Tube, graticule, all necessary components, and easy -to -follow instructions, will help you bring your old
scope right up to date. We pay the shipping cost.

K51 1 AB-for Type 511A

Oscilloscopes:

Doubles the vertical sensitivity, doubles the
linear vertical deflection, reduces errors due
to parallax. Kit contains 5ABP1 cathode-ray
tube, 6 cm graticule, all other components
required to effect the change.

Modification Kit K51 AB (Pl)

$36.00
40.00)

1

ti

(with P7 or Pl

1

K512AB-for

phosphor

Type 512 Oscilloscopes:

Doubles the linear vertical deflection, decreases errors due to parallax. Kit contains
5ABP7 cathode-ray tube, 8 cm graticule,
all other components required to effect the
change.

Modification Kit K512AB (P7). $39.50
.

(with

P1

phosphor

K51 4AB-for

35.50)

Type 514 Oscilloscopes:

Doubles the linear vertical deflection, decreases errors due to parallax, reduces dc shift. Kit contains 5ABP1 cathode-ray tube,
6 cm graticule, four 6AU6's, all other components required to effect the change.

Modification Kit K514AB (P1)
(with P7 or Pl

1

phosphor

$37.50
41.50)

Kit prices include transportation costs. Jo make sure you get the
right parts, please include Oscilloscope TYPE and SERIAL NUMBER

when ordering. Immediate shipment. Please send orders directly to:

Field Engineering Department

Tektronix, Inc.
P. O. BOX
318

831A

and
Nomograms
Inc., Linden,
N. J., has published a new 20 -page
booklet of waveguide engineering
data and curves. The publication
represents practical techniques and
approaches developed by the company's engineering staff in designing and using waveguide components such as mixers, duplexers,
flexible and rigid waveguides, directional couplers and allied accessories. The charts should prove
useful to many communications,
broadcast and radar engineers in
simplifying their day-to-day handling of microwave problems.
Microwave

PORTLAND 7, OREGON

Want more information? Use post card on last page.
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Airtron,

Horizontal Deflection Amplifier.
CBS-Hytron, Danvers, Mass. A
technical information sheet describing the performance of the 6CU6
horizontal deflection amplifier-a
tube designed especially for heavyduty use-was recently prepared.
The 6CU6 described (rated for continuous tv service) is interchangeable with the older type 6BQ6GT.
Although it has electrical characteristics identical with those of the
6BQ6GT, it will live much longer,
because of its conservative ratings
and generous safety factors.

Broadcast Remote Control. Hammarlund Mfg. Co., Inc., 460 W. 34th
St., New York 1, N. Y., has available a brochure describing its remote control equipment for broadcast transmitters. The c.ontrni
equipment discussed makes use of
audio tones for complete control and
metering of the remote transmitter
including nine possible control functions and nine telemetering functions. It makes use of recognized
principles of telemetering and requires only a single circuit which
may be wire, radio or microwave.
No d -c line is needed.

Electronic Components. Stackpole
Carbon Co., St. Marys, Pa. Catalog
RC -9 contains a wealth of helpful
information on the complete line
of fixed and variable composition
resistors, line and slide switches,
January,
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fixed composition capacitors, powdered iron cores, molded coil forms

and Ceramag ferromagnetic cores
manufactured by the company.
Complete electrical and mechanical
specifications, dimensions and application data for all components
are given in this 56 -page catalog.
The section on iron cores alone
contains over a dozen informative
pages on the selection and use of
standard, threaded, sleeve, sidemolded and cup cores. Descriptions
of several new applications for
Ceramag ferromagnetic cores are
included.

DC -AC

7'74

CHOPPERS

,

for Military
0-500 CPS

Use

Comparison Bridge. Southwestern
Industrial Electronics Co., Inc.,
2831 Post Oak Road, Houston 19,
Texas. A 4 -page catalog bulletin
covers the model E-1 comparison
bridge which provides a means of
comparing resistors, capacitors and
inductances with standard units,
indicating percentage deviation directly.

Applications, special fea-

tures, circuit description, electrical
and mechanical specifications and
a schematic diagram are included.

Connector Bulletin. Cannon Elec-

tric Co., 3209 Humboldt St., Los
Angeles 31, Calif., has issued a
completely revised and redesigned
bulletin on its XL series of lowlevel sound connectors. This 4 -page,
2 -color bulletin contains detailed
technical information and is
fully illustrated with dimensional
sketches, sectional drawings and
exploded views of the plug and
receptacle. The connectors described
are standard equipment on microphones, amplifiers, tape recorders,
data recorders, oscillographs and
many other electrical devices.
Seventeen different assemblies and
two insert arrangements are
cataloged.

Microwave and TV Instrumentation. Polarad Electronics Corp.,
100 Metropolitan Ave., Brooklyn
11, N. Y. A new brochure covers
latest developments in microwave and tv instrumentation. The
first section of the catalog deals
with microwave test equipment
covering frequencies from 10 to
31,000 me and includes signal
sources and generators, spectrum
ELECTRONICS

-
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Also available
60 cycle types.

All military specifications met. Liberal safety
factors to meet emergency conditions.
EXAMPLES:
Frequency tolerance 0-500 cps.
Write today for complete
information.
Coil Voltage Tolerance:
Catalog 280B 0-500 cps
60 cps
Catalog 246D

+ 30%

- 20%

Noise level 200 microvolts.

-ARNOLD
STEVENS
INCORPORATED
22 ELKINS STREET, SOUTH BOSTON 27, MASS.

Want more information?
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analyzers, microwave receivers and
wide -band video amplifiers. The
second section of the catalog describes the company's tv studio and
test equipment. Technical specifications are set forth for a complete
line of picture -generating equipment as well as picture and waveform monitors, both portable and
lab type units being available. The
radio cue system, used extensively
for intrastudio wireless communication, and a complete line of regulated power supplies are also included in the latter section. An
up-to-date price list, as well as
ordering information, is provided
in the catalog.

ATTENUATION
to 3000 mc!

Watertight

Panel

Instruments.

DeJur-Amsco Corp., 45-01 Northern Blvd., Long Island City 1, N. Y.,
has available two technical bulletins
on its 1i -in. watertight panel
instruments. Included are illustrations, schematic drawings, general
specifications, tables of standard
ranges and approximate resistances, special features and complete ordering information for the
round (model 120) and square
(model 112) panel instruments.
Radiation Detection Equipment.
Radiation Counter Laboratories,
Inc., 5122 W. Grove St., Skokie, Ill.
Catalog No. 15 is a comprehensive,
illustrated guide for selection of
radiation -detection equipment. The
brochure is divided into three sections. Section I covers electronic
equipment, including scalers, special
electronic instruments and nuclearreactor control equipment. Section
II is devoted to radiation -counter
tubes of all types, scintillation
counting equipment, health instruments and accessories. Section III
covers glass apparatus, scintillating
special
crystals and liquids,
chemicals and gases and thin films.
All items in Section III are products
of Wakefield Industries, Inc. General information about the companies and their research facilities
are included.

COAXIAL LINE TERMINATION
50 ohms

NI

SINGLE ATTENUATOR PAD
50 ohms

VSWR + 1.2 to 3000 mc.
One watt c.w. power dissipation

Inquiries are invited
concerning single pads
and turrets having
other characteristics

Monoset. Telex, Inc., Telex Park,
St. Paul, Minn., has issued new
literature on the Monoset (under the -chin headphone) covering speci-

STODDART AIRCRAFT RADIO CO., INC.
6644-A SANTA MONICA BLVD., HOLLYWOOD 38, CALIFORNIA

N
320

H011ywood 4-9294

Want more information?

Use post card on
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V
last page.
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institutional use. The catalog sheet
(form 381003) illustrates the
equipment and describes exclusive
features.
Miniature Gage Pressure Potentiometer. Bourns Laboratories, 6135
Magnolia Ave., Riverside, Calif. A
4 -page brochure, No. 3553, describes a new miniature gage pressure potentiometer in standard
ranges from 0 to 100 and 0 to 5,000
psi. Photographs illustrate the
method of accurately transmitting
the movement of the bourdon tube
to the sliding contact of the wire wound potentiometer. Diagrams,
curves, charts and outline drawings
provide additional technical information. The detailed specifications
include such items as linearity,
hysteresis, resolution, life expectancy and the effect of vibration,
acceleration and temperature.

STACKED UP CALLS STEALING

OPERATING EFFICIENCY?
Now you can solve your problem economically with RyCom
CFD-B Packaged Units that add 4
additional voice channels to each of
your present lines. RyCom Carrier
Telephone Equipment pays for itsef
quickly by drastically reducing Ions
distance telephone costs.

Check These RyCom Features:

Euilt-in Measuring Panel-for fast over-all system
even by non -technical personnel. Elimirates
I ne-ups,
testing
reed for expensive test equipment
rips up and down the line.

...

Euilt-ln Slope Control-to equalize non -conforming tines.

Voltmeter. Southwestern Industrial Electronics Co., Inc., 2831 Post
Oak Road, Houston 19, Texas.
Versatility and accuracy are the
outstanding features of the model
R-1 voltmeter discussed in a recent
4 -page folder. Included in the illustrated bulletin are a complete description, technical specifications, a
simplified version of the basic circuit arrangement and a listing of
some of the company's other instru-

Pilot Panel automatically regulates transmission
during changing weather conditions.
RyCom separate panel construction provides maximum

accessibility for easy inspection and maintenance.
Packaged in a single rack.
Saves space, saves installation time.

Shipped complete in one package
ready for easy installation.

ments.
Immediate deliveries
now being made.
RyCom engineers will be
glad to discuss your particular installation needs.
Write or phone today for
complete details, specifications and prices.

Magnet Wire. Hitemp Wires, Inc.,
26 Windsor Ave., Mineola, Long
Island, N. Y., has available literature announcing its magnet wire
that is insulated with Dow Corning's DC -1360 silicone resin in
sizes 22 to 42 AWG. The wire described is suitable for continuous
service at temperatures ranging
up to 200 C and has excellent resistance to scrape abrasion.

Rely on RyCorn

for Highest Quality
at Minimum Cost

Connector Bulletin. Cannon EIectric Co., 3209 Humboldt St., Los
Angeles 31, Calif., has issued a completely revised and redesigned bulletin on its XL series of low-level
sound connectors. The 4 -page 2 color bulletin contains detailed
technical information and is fully
illustrated with dimensional
sketches, sectional drawings and
exploded views of the plug and receptacle. The connectors described
ELECTRONICS
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AILWAY

COMMUNICATIONS,

HNC.

Raytown, Missouri, U.SA.
Phone FLeming 2100

Expert office: 13 East 40th St., New York 16, N. Y.

Want more information? Use post cord on last page.
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KEARFOTT
COMPONENTS
-essential for
modern controls
GYROS
Vertical, Free and Rate Gyros provide the
utmost in performance under extreme environmental and operational conditions. Hermetically sealed in dry, inert gas, these Gyros
"are characterized by compactness, vertical
accuracy and low drift rates. They are accepted as the standard in airborne radar,
camera stabilization and missile guidance applications.

shown 1/4 sae)

SYNCHROS
For use as transmitters, control transformers,
repeaters, resolvers and differentials. Synchros with maximum diameter of 1/16", available from production, with maximum error of
seven minutes of arc. Unique design eliminates
1

(shown

3/4

rotor to stator eccentricity errors and provides
dependable service under extreme environmental conditions.

size)

torque-low inertia

(shown 1/2 size)

in

1

OTHER PRODUCTS
addition to the precision Angle Counter
shown, many other mechanical and electromechanical devices are available from regular
or special production. Kearfott's long years
of experience in the design and production
of precision instruments and components are
In

at your service.

Bulletin #53 describes
the many services,
components and
products the Kearfott
Organization offers
you. Write for a
copy TODAY

(shown full size)

KEARFOTT COMPONENTS

INCLUDE:
Gyros, Servo Motors, Synchros, Servo and Magnetic
Amplifiers, Tachometer Gen-

èartòtt
/

erators, Hermetic Rotary
Seals, Aircraft Navigational
Systems; and other high ac-

.,

SINCE 1917

curacy mechanical, electrical
and electronic components.

CREATIVE ENGINEERING
PRODUCTION ACHIEVEMENT

KEARFOTT COMPANY, INC., 1150 McBride Ave., Little Falls, N. J.
Midwest Office: 188 W. Randolph St., Chicago 1, Illinois
West Coast Office: 253 N. Vinedo Ave., Pasadena, Calif.
A General Precision Equipment Corporation Subsidiary
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Want more information?

Use post card on

are standard equipment on microphones, amplifiers, tape recorders,
data recorders, oscillographs and
many other electrical devices of
leading manufacturers. Seventeen
different assemblies and two insert
arrangements are cataloged.
Ceramic Capacitors. Centralab,
a division of Glove-Union Inc., 900
E. Keefe Ave., Milwaukee 1, Wisc.
Five new and revised catalog
sheets covering special types of
ceramic capacitors are now available. Each illustrates and gives
technical specifications for a particular type. Bulletin 42-4R deals
with BC disk capacitors; bulletin
42-101R, ceramic trimmers; bulletin 42-59R, tubular trimmers; bulletin 42-206, feed -through capacitors; and bulletin 42-123R, high accuracy capacitors.

New York 10, N. Y.

servo motors are
ranges from 31/32" to
3/4" in
diameter. Also integral combinations including
damping and computing tachometers. Geared
servo motors, in the same diameters, can be
provided to meet the highest performance.
High

(continued)

Punched -Card Computer. Remington Rand Inc., 315 Fourth Ave.,

SERVO MOTORS
available

NEW PRODUCTS

last page.

www.americanradiohistory.com

Full details

the electronic punched -card
computer are provided in a new,
illustrated 6 -page brochure. The
machine described features universal calculating ability, flexible programming,
removable
control
panels, built-in automatic verification of results, alphabetical reproon

duction, summarized accumulation,
sequence checking, dual -control
sorting and high-speed punching of
results.

Amplistats. General Electric Co.,
Schenectady 5, N. Y., has available
an 8 -page bulletin on amplistats
(self -saturating magnetic amplifiers) for high -gain d -c amplification in industrial, educational, and
laboratory control and instrumentation circuits. The booklet (GEA5950) shows typical GE units, explains theory of their operation,
defines terms, and describes ampli stat characteristics with graphs
and charts. Listed are 1 -va ampli stat, 40 -va industrial amplistat,
40 -va educational -laboratory ampli stat, and 400 -cycle plug-in ampli stat.

Fiber Catalog.

Continental -

Diamond Fibre Co., Newark, Del.,
has available catalog GF-54, a 12 page illustrated booklet, that not
only describes the company's prodJanuary, 1954-ELECTRONICS

(continued)

NEW PRODUCTS

ucts and many of their uses, but
also contains detailed technical
data in tabular form for quick,
easy reference. Technical data include information on tensile, flexural, shearing, Izod impact, compressive and dielectric strengths,
water -absorption rates minimum
densities, arc resistance, Rockwell
hardness, specific gravity, bonding strength, maximum constant operating temperatures, loss factors and insulation resistance.
Many other products are featured
in the catalog.

Variable Transformers. Standard
Electrical Products Co., 2240 E.
Third St., Dayton, Ohio. An 18 page catalog illustrates and describes the full line of Adjust-A Volt variable transformers. Design and construction details, dimensions and performance characteristics of the various models of
auto, isolated and metered variable
transformers for built-in and
bench applications and for radio
and tv servicing are included. The
catalog covers the transformers in
standard bench or panel mountings, as well as ganged assemblies.
Terminal and tap arrangements as
well as circuit diagrams are included along with a convenient
index of specifications and applications for all single-phase and
three-phase transformers covered
by the catalog. The many uses for
toroidal winding are discussed in
a special section.
Glass Catalog. The Lancaster
Lens Co., Lancaster, Ohio, has
issued an illustrated 8 -page catalog 'showing a wide variety of
glass -part applications. To aid
the design engineer in taking advantage of the many special characteristics of glass, 21 case histories are recorded. Each includes a
photograph of the glass part and
a brief explanation of the advantages of the type of glass used
for that particular application.
Among the items discussed in this
section are lenses and reflectors,
tv bulb parts and other electronic
components, instrument faces and
panels, appliance parts, dials and
nameplates. Other sections of the
catalog outline the physical properties that give glass almost un ELECTRONICS

-
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Electronic and Communication...
Electrical and Industrial
in every field U.S. Wire and
Cable plays an active part as
a

WIRE AND
CABLE CORP.

dependable manufac-

turer. Products of our new
enlarged factory surpass
all standard field and
laboratory tests. Of

our.

extensive line, the

items shown here are
only representative.
We invite your
inquiries for our

Catalogue and
further information.

RHF-ll
High frequency Cae
No.

No.
e

MLA

No. M.20

Instrument Wire

Microphone Cable

ma-acaeataatt teat

9ifamE
4
No. LA -5900

No. M-22

No. 1500

Radio Hook-ip Wire

Microphone Cable

Tubular Twin lead

HIGH FREQUENCY COAXIAL CABLES:

These cables not only conform to,
but ian most cases surpass, JAN -C17 -A specifications for RG type
cables. Our continual laboratory tests
assure you that these caries will exceed your requirements in the Electrical, Electronic, and Industrial uses
to which they will be applied.
INSTRUMENT and RADIO HOOK-UP
WIRES: Furnished with Nylon, Poly-

ethylene, Vinyl or other types of
plastic insulation, or without jacket.
UNDERWRITERS' LABORATORIES approved, these wires are used for
Control Wiring, Automatic Dispens -

ing Machines, and in Radio & TV
Equipment.
MICROPHONE and INTERCOM

complete selection of
Shielded and Unshielded types which
can be used for Lead-in, Phono Pick
CABLES: A

Ups, Speaker Installations, and
Public Address purposes in the Radio
industry.
TV ANTENNA

WIRES: Designed in

all shapes (Flat, Round, Twin Leads,
Tubular) to fulfill the requirements
of Television, Mobile Communications, UHF, VHF, Community Antenna Systems, Antenna Rotor Leads,
and other Electronic purposes.

Consult us about your
wire and cable problems.
UNION, NEW JERSEY
Catalog on request.
Representatives in Principal Cities

PROGRESS AND MONROE STREETS

Want more information? Use post card

on

last page.
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just right
for built-in applications

limited design potential, list the
production and finishing processes
available at the company, and discuss the basic types of commercial
and industrial glass, their general
properties and common applications.

Electronic Controls. Barber -Colman Co., Rockford, Ill. Catalog F
6166 describes the flexibility of the
company's electronic controls for
heating, ventilating and air conditioning. Descriptive information
concerning the ultrasensitive
microrelay that simplifies the amplifier is also included. The catalog also contains a complete description of the various elements
required for system application
and illustrates their usage.

"test -,1-145a

300BU
variable auto -transformers

This versatile unit smoothly controls plenty of
power for its size. Highly efficient, small and

compact, the 300BU is designed for panel mounted applications like line voltage control
for power supplies and instruments, control of
heat in small ovens, motor speed control and
light intensity variation. New design brush assembly, pre -adjusted at the factory, maintains
constant pressure from full -brush to no -brush
... assures longer life, more reliable operation.
Ganged assemblies are available.

3

wire fused unit for

2 KVA

duty

Sturdy, attractive Type 3PF 15008
Adjust -A -Volt for over -voltage connection-suitable for bench or panel mounting.
Equipped with 3 prong plug -cord, output receptacle and fuse.

get your copy NOW
Write for new 18 -page catalog No.
553-5 on full Adjust -A -Volt line ranging from 0,34 to 76.8 KVA. Full specifications, circuit diagrams, prices.

STANDARD ELECTRICAL PRODUCTS COMPANY
2239

E.

THIRD ST.

DAYTON, OHIO

Mass Spectrometer. General Electric Co., Schenectady 5, N. Y., has
available a new 12 -page, two-color
bulletin (GEC -587A) on the use of
the mass spectrometer for chemical
analysis by mass separation. It
contains photographs and diagrams
of the equipment, describes the
component parts, explains operation
procedures, and lists range, resolution and system specifications.
Sample recorder strip charts show
the spectra of various chemical
mixtures, and installation, maintenance and modification information
is provided.
Tube Selection Chart. Amperex
Electronic Corp., 230 Duffy Ave.,
Hicksville, L. I., N. Y., has prepared a comprehensive, 3 -color

chart to make possible the quick
selection of rectifiers, thyratrons
and ignitrons for practically any
condition of service. This 15 -in. x
16'== -in. chart shows the rating in
peak inverse voltage vs maximum
average forward current for the
tubes in their usual operation.
Typical rectifier circuits and associated calculation factors are
shown on the chart's reverse side.
Once a tube has been chosen from
the chart, its special features may
be checked on data sheets.
R -F Power and VSWR Equipment.
M. C. Jones Electronics Co., Inc.,
Bristol, Conn. A new 48 -page 2 -color
catalog contains information on the

use of each series of r -f power and
Want more information?

Use post card on

last page.
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vswr instruments, absorption -type,
r -f wattmeters, r-f load resistors,
station guardians and Micro Match
accessories. Photographs and typical circuit diagrams are included
for each series. The publication contains technical data to guide the
engineer in selecting Micro Match
equipment to meet his requirements.
Ordering information is supplied
so that the buyer will be assisted in
interpreting engineering requirements in terms of specific models.

Relay contacts last longer when protected by

EDISON

TIME DELAY RELAY

Sheet Metal Products & Electronic
Components. Bud Radio, Inc., 2118
E. 55th St., Cleveland 3, Ohio, has
published a new catalog of sheet
metal products and electronic components. The 52 -page catalog illustrates and describes the company's
complete line. To insure ease of
selection and ordering, complete
sizing information is given on each
product. Suggestions for uses and
applications are also included.
Power -Tube Chart. Amperex Electronic Corp., Hicksville, L. I., N. Y.,
has prepared a 3 -color, 15 in. X
161 in. chart that shows the rating
in power output vs frequency for
Amperex power tubes in typical
operation. The chart includes the
FCC frequency allocations and associated applications correlated
with tube performance. This comprehensive chart, coded in color, is
planned for quick use and easy
readalíility. At a glance, it is possible to find the Amperex tube or
tubes that will meet the general
requirements for practically any
r-f or audio operation. The special
features of each tube may then be
checked on data sheets, also available from the company.

Solderless Terminals & Connectors. Aircraft -Marine Products,
Inc., 2100 Paxton St., Harrisburg,
Pa. The "Big Story in the Little
Book" is a novel solution to the
problem of making technical
writing appealing as well as informative. Solderless terminals and
connectors are the subject of this
story in verse, with the highlights
of the company's wire -termination
process stressed in an easy -to -read
manner. The booklet is amply supplemented with photographs and
cartoons picturing the connectors
ELECTRONICS
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New Westinghouse Capacitor Control uses two EDISON Time
Delay Relays to prolong the rife of the auxiliary switching relay.

Westinghouse Capacitor Control senses the need of a utility power
system for reactive kilovolt amperes
and energizes circuits to connect the
capacitor bank to the bus. The reverse
function is performed when the capacitor bank is no longer required.

THE EDISON Time Delay Relay not only
reduces the number of operations of
the auxiliary relay but also eliminates
unnecessary chatter and false switching of the capacitor bank to the line.

THIS NEW

describing the many
uses for this and other Edison products
write to:
FOR FREE LITERATURE

of the Edison Time Delay
Relay is to hold off energization of the
auxiliary relay until the change in the
system is of a permanent nature. Any
intermittent operation of the sensing
relay is ignored until enough accumulated energy is stored in the bimetal
of the time delay relay to close its
contacts.
THE FUNCTION

Jhama3

a &hen,

INCORPORATED
Instrument Division
54 Lakeside Avenue
West Orange, New Jersey

YOU CAN ALWAYS RELY ON EDISON
Want mort nformation'

www.americanradiohistory.com
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NEW

o

and tools as well as the carefully
controlled installation process.

--1*

Tube Characteristics. Tung -Sol
Electric Inc., Newark 4, N. J. The
first 166 pages of the 19th edition
of the electronic-tube characteristics manual contain all the technical
information about receiving and
c -r tubes required by engineers and
servicemen for every -day use. Six
different colored pages are used to
separate the many charts, diagrams
and technical data for easy reference. In the back of the manual
there is a special 20 -page section
containing basic marketing information.

PRECISION -ENGINEERED
HOUSINGS

n

DESIGNED FOR

ELECTRONICS
MORE THAN
IN

A

3000 SIZES,

COMPLETE RANGE

Data -Reduction Equipment. Clary
Multiplier Corp., San Gabriel, Calif.
Equipment for the reduction, handling and printing of data in electronic systems for industry, laboratory, business and accounting operations is described in a new 6 -page
illustrated folder. Products listed
in the brochure, with information
on equipment features, practical
applications and specifications, are
the digital readout machine, electrical pulse -data recording combination, analog -to-digital converter,
electrical input keyboard, binary -to decimal conversion machine, printing timer and plug-in units for a
number of specific requirements.

METALS-STEEL,
BRASS, ALUMINUM,
Mu -METAL.
OF

OLYMPIC HOUSINGS are
designed for easy assembly.
Minimum variations in dimensions at any stage. Built-in flexibility assures modification and
fabrication to meet blueprint
specifications.

r

(continued)

PRODUCTS

Delivery from
shipping delays

stock-no

Tooling costs eliminated
OLYMPIC HOUSINGS are engineered to incorporate three major
elements of construction-Uniformity,
Strength, Compactness.

On your next project-let OLYMPIC
craftsmen give you facts, figures and
specifications. Send for new illustrated folder E4 today.
STANDARDIZE WITH OLYMPIC

MrLIA@

el`

METAL PRODUCTS COMPANY, INC.

ALPHA, NEW JERSEY

Meters R Special Apparatus. Sterling Mfg. Co., 7201 Wentworth
Ave., Cleveland 2, Ohio. A file folder
of information sheets describes
electrical, mechanical and electronic meters and all special
apparatus manufactured by the
company. In addition to illustrations and listings of the standard
line of a -c and d -c voltmeters, ammeters, milliammeters, resistance
meters and pocket meters, the
folder includes special pages devoted to typical examples of
Sterling meters developed for
-,pecific adaptations.

'fhermistors.
ment

of

Carboloy DepartGeneral Electric Co..

Detroit 32, Mich. Latest inform_3tion on methods of using thermistors, heat -sensitive electrical resistors with negative temperature
coefficient, as well as a description
of a new physical demonstration of
326
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permanent magnet properties, is
available in 4 technical data sheets
:

Cutting and shaping

fragile crystals...

TH -9, TH -10, TH -11, and PM -116.
The reports describe thermistor applications in radio-set surge protection (TH -11), contactless switches
in overload protective devices (TH temperature compensation
11) ,
(TH -10), warning signals (TH -9),
and controlled automation (TH-9).
They each include manufacturing,
operating, selection and engineering -assistance data. The report on
magnetic principles (PM -116) discusses magnetic suspension, torque
control, driving and braking with
permanent magnets.

Magnetic -Deflection Yoke. Syntronic Instruments, Inc., 100 Industrial Road, Addison, Ill., has
issued a catalog page describing its
new Y29 magnetic -deflection yoke
for testing c -r tubes. Four types are
described, ranging in deflection
angle from 50 deg to 90 deg. Complete data include dimensional
drawing, mechanical and electrical
characteristics, a table listing horizontal-vertical coil inductance combinations and construction details.
Additional information includes
number of tubes which may be continuously tested without yoke
damage or failure and the unconditional one-year guarantee.

Fastening Specialties. Southco Division, South Chester Corp., 1400
Finance Bldg., Philadelphia 2, Pa.,
has issued a fully -illustrated, 24 page handbook describing fastening specialties. A section is devoted
to each of 7 different fastener
types: screw fasteners, blind rivets,
adjustable -pawl fasteners, door
latches,
spring -grip fasteners,
anchor nuts and door -retaining
springs. Each section has photographs, drawings, tables of dimensions and size, and descriptions.
Copies of catalog B2 may be ob-

tained for the writing.

...another way the electronics industry uses
INDUSTRIAL "A/RBRASIVI " UNIT
The S.S.White "Airbrasive" Unit is
opening -up vast, new approaches in
the development of improved electronic components by providing a
practical solution to many of the difficult "problem -jobs" encountered in
producing these parts. Cutting spiral
bands on film -type resistors, cutting
germanium, accurately removing deposited surface coatings, and drilling
thin sections of glass and other
hard, brittle materials are but a few
of the difficult jobs now made practical by this highly versatile, precision
machine.
For example, exasperating difficulties
had been encountered in cutting and
shaping crystals for X-ray and neutron
diffraction work. Ordinary cutting
and grinding operations were prone
to cause fracture. One laboratory applied the S. S.White "Airbrasive" Unit
to this task and reported, "There is
absolutely no other convenient way to
do crystal -shaping for our work than
by means of the Unit." The crystals
are first manually cut into sections of

roughly correct size with the "Airbrasive" Unit. Then, as illustrated, the
rough crystal is mounted on a standard goniometer head and oriented optically or by X-ray. The goniometer
head is placed on a small lathe, and
the "Airbrasive" tool is mounted on a
toolholder. Fragile materials have
been successfully shaped into accurate
cylinders with diameters to a fraction
of a mm and lengths of 1.5 to 2 cm.
S.S.White engineers will be glad to
conduct tests on any of your parts and
will advise you as to the suitability of
the "Airbrasive" Unit for your needs.

The "Airbrasive" Unit operates on 110 V,
60 cycle A.C. current. Any DRY cylinder
gas can be used as a propellant.

5307 It contains complete facts and
data on how the "Airbrasive" Unit operates and how it can
be adapted to specific operations.
WRITE FOR BULLETIN

Electron Microscope. North American Philips Co., Inc., 750 South
Fulton Ave., Mount Vernon, N. Y.
A new 4 -page folder titled "Some
Reasons Why the World's Most
Powerful Electron Microscope Deserves Your Consideration" is now
available. Forty-four typical applications are listed together with
ELECTRON ICS
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INDUSTRIAL DIVISION

THE
DENTAL MFG.
Western District Office
Want more information?

Use

Dept.EB,10 East 40th St.
NEW YORK 16, N. Y.

C

Times Building, Long Beach,

post card on last page.
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STANCOR

$..

II

design and operating information
concerning the viewing screen, accelerating potential, magnification,
électron diffraction, focus determination and control, image stability,
resolution and other features.

Ì

`
IF"QYI
v.nK

ll

ULTRA -MINIATURE
II

C]

TRANSFORMERS

Pt

for TRANSISTOR
CIRCUITS

s.,

...

PRO

}> allE
U

-

3gll4

II

IC

If you are having space problems with your transistor circuitry, consider these Stancor
transformers as a means of
solving your difficulties.

Unitizing Electronic Equipment.
Alden Products Co., 117 N. Main

II

In addition to the units shown
below, special transistor transformers, designed and built to your
specifications by Stancor engineers,
can be supplied in quantities of five
or more.

t

II

C)

<.3!14.,

These five Stancor ultra -miniature transformers, designed especially

for transistor applications, are available through your local Stancor
distributor. The smallest weighs 0.07 ounce and measures 1/4" x 3/a" x
3/e". The largest weighs only 0.10 ounce and measures 3/e" x 3/e" x 3/e".
Part
No.

Application

UM-110

Interstage

UM -1

Pri.
Imp.

Sec.

Pri.

Imp.

DC Res.

20,000

1,000

1675

Sec.
DC Res.

285

Output or matching

1,000

50/60

120

UM -1 12

High imp. mic. input

200,000

1,000

4000

195

UM -113

Interstage

20,000

1,000

1350

205

UM -1 14

Output or matching

500

50/60

70

1 1

9.0

9.0

Writefor Stancor Bulletin 462R listing complete data
andperformance curves on these units.,
CHICAGO STANDARD TRANSFORMER CORPORATION
CHICAGO 18, ILLINOIS
3578 ELSTON AVENUE
EXPORT SALES: Roburn Agencies, Inc., 39 Warren Street, New York 7, N. Y.

328

Radio'Communication Equipments.
General Electric Co., Syracuse,
N. Y. Ten new bulletins describe
the latest improvements in many
of the company's radio communication equipments for industrial and
civil defense applications, taxicabs,
utilities, police and fire departments. The bulletins cover 6 base station combinations and 4 mobile
combinations. The base stations
described are 60-watt units for
operation in the 25 to 50 -me band,
and 50 -watt units for operation in
the 152 to 174 -me band. There are
three types in each band, designed
for floor, desk and pole mounting.
The mobile combinations are all for
operation in the 152 to 174 -mc band.
They include two 10 -watt units, a
30 -watt and a 50 -watt unit.

Want more information? Use post card on last page.
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St., Brockton 64, Mass. The 1954
edition of the handbook, "Ideas Techniques -Designs," is packed
with new standard components for
unitizing electronic equipment. It
provides new data and planning
sheets on plug-in packages and
basic chassis for unitizing equipment and giving it 30 -second interchangeability. Further improvements and newer components for indicating and monitoring operation
of electronic equipment with tiny
tell -tales are described. New models
of connectors and interconnecting
systems that allow dynamic colorcoding for easy circuit tracing have
been added. The booklet is available
to manufacturers and designers
writing on their letterhead.

Installation of Master TV Systems.
Blonder-Tongue Laboratories, Inc.,
526 North Ave., Westfield, N. J.,
has released a new manual-"How
to Install Master TV Systems." Included are complete instructions
and diagrams covering every phase
of the planning and installation.
Each step is clearly explained and
illustrated-antenna installation,
January, 1954

-
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choice of transmission lines, signal

amplification and distribution to
tv sets. Simplified charts show the
installer how to calculate transmission -line losses, change decibels
to voltage gain and make up all
types of attenuation pads. An
actual example outlines the calculations of signal level provided to one
set in a system. An additional table
gives the gain, maximum input
level, size and power consumption
of all the company's electronic

units.
Audio Amplifier. Westinghouse
Electric Corp., Box 2099, Pittsburgh 30, Pa. Bulletin DB85-950
describes the type FG 5 or 10-kw
variable -frequency audio amplifier. Applications of the amplifier
are suggested. The unit discussed
will amplify 30 to 10,000-cycle signals as much as a million times.
Design and construction features
and operation of the equipment
are described. Complete electrical
characteristics of the amplifier are

A New Production Tool...
Streamlined to cut testing

costs

MODEL -A
CIRCUIT MATCHER

up to 75%!
A
GENERAL UTILITY

COMPARISON
BRIDGE

prototype
Use your

"Standard
as a

by
Analyze Circuits Test
& DC Bridge

Adapts

through

etc.
Sockets, Plugs,
Point to Point

Ohmmeter

included.

Ultrasonic Cleaning for Industry.
General Electric Co., Schenectady
5, N. Y. How the ultrasonic generator works, the principles of high frequency sound cleaning, and examples of present applications are
explained in bulletin GEA-6056.
The two-color, four -page publication explains how the ultrasonic
action of the generator hastens
cleaning by as much as 100 times.
Photographs and drawings show
components of the equipment and
the generator in use.
Wire Connector. Ideal Industries,
Inc., Sycamore, Ill. A recent catalog sheet gives a complete description and specification on a new all plastic screw -on wire connector.
The connector discussed is designed
for low-cost connections of No. 14,
16 and 18 wires, and is available in
two sizes, A-1 and A-3. The plastic
used has both high impact strength
for mechanical security and excellent dielectric properties.

Variable Resistors. Centralab, 900
E. Keefe Ave., Milwaukee 1, Wisc.
Catalog form 42-164 covers models
1 and 2 variable resistors.
Model 1
ELECTRON ICS
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(12" x 17" x 16" High, 45 lbs.)
The "CIRCUIT MATCHER" bridge compares production assemblies
prototype "standard" in terms of per cent deviation.

with a

Subassemblies etc. may be compared by plugging into corresponding tube
sockets, plugs, jacks, cable connectors, etc.
Special test cables with noval end plugs and mating adapters to the usual
tube sockets are provided. Others available on special order.
An unskilled operator may systematically perform the tests and rapidly
record the errors for a technician to analyze and correct.
Pushbutton selection is provided for a group of 9 test points. Connectors
over 9 points may be checked by using multiple adapters.

Separate AC and DC bridge operation isolates reactive and resistive errors
with an accuracy of ±1% over a wide impedance range. Circuit deviations
up to ±22% can be read directly.
A built-in ohmmeter provides direct point to point resistance measurement
in either "standard" or test unit.

complete with bridge supplies and balance indicators.
Conservatively designed and ruggedly built with the best materials.

Instrument

is

A detailed specification and

application bulletin

is

available on request, on your company

let'erhead.

MCSHAN DEVELOPMENT CORPORATION
TEST

71

EQUIPMENT

SPECIAL DEVICES

CONSULTANTS

NEW YORK 7, N.

MURRAY STREET
WOrth 24547

Want more information?
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ENGINEERS Design
'test Equipment
Planning
Production

Aeronautical
Mechanical
Electronics
PHYSICISTS
4111

TECHNICAL

WRITERS

~
WORKON

l

controls described are subminiature
size units, g in. in diameter, rated
at 0.1 w. They are designed for
,hearing -aid, subminiature radio
and microwave equipment. The
model 2 control discussed is a standard $ú in. diameter unit, rated at
0.5 w. This unit is available from
250 ohms to 10 megohms in any of

-

NATION'S VITAL

THE FRONT LINE OF THE

Sandia Corporation is engaged in the
development and production of atomic weapons-a challenging new field that offers opportunities in research and development to men with Bachelor's or advanced degrees, with or
without applicable experience. Here you can work with able
DEFENSE

PROGRAM.

-

colleagues, eminent consultants and superior facilities on adand also build a
vanced projects of high importance
permanent career in a rapidly expanding field with a company
that recognizes individual ability and initiative.

SUNNY
SOUTHWEST. Located in the historic Rio Grande Valley at
the foot of the Sandia Mountains, mile -high Albuquerque is
LIVEIN

ALBUQUERQUE,

HEART

THE

OF

THE

famous for its climate-mild, dry and sunny the year around.
A modern, cosmopolitan city of 150,000, Albuquerque offers
unique advantages as a place in which to live. Albuquerque's
schools, churches, theaters, parks, and modern shopping facilities afford advantages of metropolitan life-yet hunting,
fishing, skiing and a multitude of scenic and historic attractions
may all be found within a few hours' drive of the city. New
residents have little difficulty in obtaining adequate housing.

EN J OY

THESE

OTHER

IMPORTANT ADVANTAGES.

These ore permanent positions with Sandia Corporation, a sub-

sidiary of the Western Electric Company, which operates
Sandia Laboratory under contract with the Atomic Energy
Working conditions are excellent, and
Commission.
salaries are commensurate with qualifications. Liberal
employee benefits include paid vacations, sickness benefits, group life insurance, and a contributory retirement
plan. This is not a Civil Service appointment.
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standard tapers.

Products Catalog. General Cement
Mfg. Co., 904 Taylor St., Rockford,
Ill., recently released catalog No.
156. Printed in two colors, the 64 page catalog gives detailed descriptions, specifications and prices of a
complete line of radio, tv and elec-

tronic products. All products are
listed by types in handy index for
quick easy reference. More than
3,000 items in over 150 different
classifications are included.
Alloy Data. Cerro de Pasco Corp.,
40 Wall St., New York 5, N. Y.
Data sheet E-14 describes the use
of Cerroseal-35, an alloy of indium
and tin that softens at approximately 240 F and is liquid above
260 F. Because of its extremely
low vapor pressure, Cerroseal-35
can be used in high -vacuum apparatus requiring a seal between
glass and glass or glass and metal.
Besides adhering to glass, the alloy
described will also adhere to mica,
quartz, thermosetting plastics and
some glazed ceramics.

Absolute D -C Power Supplies.
Kalbfell Laboratories Inc., 1090
Morena Blvd., San Diego, 10, Calif.,
has available an illustrated mailing
piece dealing with its absolute d -c
power supplies. Included are a full
description of the system's circuit,
technical specificati,ons and a list of
applications.
Dynamotor Catalog. Carter Motor
Co., 2646 N. Maplewood Ave., Chicago 47, III. Catalog No. 753 consists of 28 illustrated pages giving
complete electrical and mechanical
specifications on all the company's

dynamotors, including performance
and oscillograph charts and dimensional diagrams. A number of
newly developed items are shown
in the catalog. The new change -a volt dynamotors are listed with
complete mechanical and electrical
January, 1954

-

ELECTRONICS

-

(continued)

NEW PRODUCTS

specifications.

Shown

also

is

the recently developed heavy-duty
genemotor.

Electronics Equipment. Westinghouse Electric Corp., Box 2099,
Pittsburgh 30, Pa. Booklet B-6093
is a 16 -page summary of equipment available for use in the electronics industry. It gives descriptions, applications and operating
ranges for such equipment as
surge comparison testers, portable
balancers and vibrographs, magnetic amplifiers, transistors, capacitors, relays and many others.
The booklet also gives information
on such semifinished material as
transformer cores and magnetic
materials and alloys. Designed to
give users an idea of what equipment is available, the booklet also
gives terse technical data.

Permanent Magnets. Carboloy Department of General Electric Co.,
Detroit 32, Mich. Latest information on the uses, design, properties
and manufacture of Alnico permanent magnets, sintered grade 5, is
available in the 6-page technical
report PM -111. The report offers
charts, graphs and photomicrographs in explanation of magnetic
and physical characteristics of the
magnets, and a table of tolerances
to aid the designer. The company's
engineering development and application service is also described.
Sine -Cosine Mechanism. Libra scope, Inc., 1607 Flower St., Glendale, Calif. Catalog sheet 304062
covers the hollow shaft differential, a miniaturized precision
computer element. Chief features
of this sine -cosine mechanism, a
precision angle resolver for analog
computers, are listed. Application
and engineering data are included.
Wide -Band D -C Amplifier. Furst
Electronics, 3322 W. Lawrence
Ave., Chicago 25, Ill. A single -

sheet bulletin contains an illustrated description and outstanding
features of the model 220 wide band d -c amplifier. The unit described was designed specifically
to increase the sensitivity of c -r
oscilloscopes with extended 1-f response. Complete technical specifications are included.
ELECTRON ICS

-January,
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DESTINATION... KNOWN
A pigeon "homes" by instinct-not so with a guided
missile. Instinct is replaced with a myriad of electronic devices,
servo mechanisms and antennas.

Pickard & Burns, Inc., is equipped, through personnel
and facilities, to design and develop the various electronic
equipments for guided missiles and many other types of military
and non-military systems.

Essentially, Pickard & Burns, Inc. is a research, consultng, design and development organization with extensive laboratories and custom manufacturing facilities. It specializes in radio
and microwave communications, antennas,
radar and other phases of electronics. If you
have problems in any of these categories, we
shall be pleased to discuss them with you in
complete confidence and without obligation.
For further information, write for our brochure

& BURNS
PICKARD
INCORPORATED
240 Highland Avenue, Needham 94, Mass.

Want more information? Use post card on last page.
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Institute of Radio Engineers Elects Officers for 1954

ereenveoeloreeeereieenueveeJeeeoreeefiereeeereeeeveet...eueedeeenegeneeneeeeneneeneenelee nee

the Institute's membership and
activities.
Elected as directors for the 19541956 term are Axel G. Jensen, director of tv research for Bell Labs
and George Rappaport, chief engineer of Counter-measures Branch,
Aircraft Radiation Lab. in Dayton.
Regional directors elected for
1954-1955 are as follows: North
Atlantic, Lucius E. Parkard, president of Technical Instrument
Corp.; Central Atlantic, Harry W.
Wells, chairman of Upper Atmosphere Section, Carnegie Institution
of Washington, D. C.; Central,
Charles J. Marshall, chief scientist,
Search Radar Branch, Wright -Pat -

terson Air Force Base; Pacific,
Joseph M. Pettit, associate professor of electrical engineering at
Stanford University.
William R. Hewlett was engaged
in electro -medical research in Palo
Alto, Calif., from 1936 to 1938. In
1939 he joined David Packard in
organizing Hewlett-Packard.
In 1942 he was called to active
duty in the Army and was assigned
to the technical division of the
Office of the Chief Signal Officer in
Washington, D. C. for the next
three years. He was then transferred to the new development division of the War Department's
Special Staff where he served as

WILLIAM R. HEWLETT, vice -president of Hewlett-Packard Co. of

Palo Alto, Calif., was elected president of the IRE for 1954. He succeeds James W. McRae, president
of the Sandia Corp. and vice-president of Western Electric, as head
of the international society of
over 35,000 radio engineers and
scientists.
Maurice J. H. Ponte, director of
Compagnie Generale de Telegraphie Sans Fil, of Paris, France,
will succeed S. R. Kantebet, general
manager of the Government, of
India Overseas Communications, as
IRE vice-president in recognition
of the international character of

THIRTIETH BOARD OF DIRECTORS AND OFFICERS OF RETMA 1953-54
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PRECISION ENGINEERING
CUSTOM MANUFACTURING
E TYPE 20
I

An Instantaneous Reading

BROAD -BAND SWR INDICATOR
The complete SWR Indicator System consists of two

separate Scanning Oscillators covering the 400-900
Mc and 900-1350 Mc bands, a Reflectometer with
a standard matched 50 -ohm loac, a Ratio Measuring Unit, interconnecting and ppwer cables. The

unknown load is connected to the Reflectometer, and
the outputs of the Ratio Measuring Unit are connected
to an oscilloscope (not supplied). Frequency is presented on the oscilloscope on the X axis, and SWR
over the entire band is presented on the Y axis.

TYPE 20 SYSTEM:

All

Type 21 Ratio Measuring Unit with selfcontained power supply and overlay for 5 inch
oscilloscope.
All Type 22 Reflectometer with precision 50-ohm
reference load.
AIL Type 23 400-900 Mc Scanning Oscillator with
self-contained power supply.
AIL Type 24 900-1350 Mc Sunning Oscillator with
self-contained power supply.
Complete set of interconnec'ing cables.
(These units comprise the complete AIL Type 20
Broad -Bond SWR Indicator System. Each unit may
also be purchased individual), as needed.)

SWR INDICATION:
Normal 1.0 to CO and, on ezpanded scale, 1.0 to
6.0. Automatically presented on calibrated oscilloscope scale at 56 presentatiois per minute. Directreading SWR meter for single-trequency manual use.

ACCURACY:
y

/

of SWR indication
1% of Frequency indicati2n

--`10

PRECISION REFERENCE LOAD:
50 ohms having maximum SWR of 1.05 over

bands.

SIZE:
unit in carrying case s 11" high by 22"
wide by 111/2" deep. The height of the stacked
system is 33" high with os.:illoscope alongside.
Each

Reflectometer size: 6"x 10"x 4"
All units are designed for roc( mounting.

WEIGHT:
Low or high frequency system - 70 pounds.
Complete system - 100 pounds.

PRICE:
INDICATOR SYSTEM, COMPLETE WITH INTERCONNECTING CABLES less oscilloscope
$2,980
Low Frequency System
$
$2,980
High Frequency System...._.
_.....
$4,200
Complete High and Low Frequency Systems.........
F.O.B. Mineola
Prices for individual units may be obtained upon request.
TYPE 20 SWR

AIRBORNE

Instantly measures standing -wave ratio
over the 400-900 Mc and 900-1350
Mc bands.
Eliminates tedious point -by -point data
taking.
Adjust antennas, transmission systems,
filters, networks, receivers while under
test.
The Scanning Oscillators may be used
separately as sources of r -f power, automatically scanned or manually adjusted
to the desired frequency, giving 200milliwatt minimum power output over
the band into a 50 -ohm resistive load.
Write for complete details

INSTRUMENTS

LABORATORY
OR POR
TE

INC

160 OLD COUNTRY ROAD, MINEOLA,
www.americanradiohistory.com
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the principle of mixed highs and its
application to color television."
The Institute's Morris Liebmann
Memorial Prize was bestowed on
Robert R. Warnecke, technical director of Companie Generale de
Telegraphie Sans Fil of Paris,
France, "for his many valuable
contributions and scientific advancements in the field of electron
tubes, and in particular, the magnetron class of traveling -wave tubes."
Harold A. Zahl, director of research of the Signal Corps Engineering Labs, Fort Monmouth,
N. J., was named to receive the
William

R.

Hewlett

head of the electronics section. In
1945 he was a member of the Compton Mission, which was sent to

Japan immediately after surrender
to form a quick appraisal of the
Japanese scientific war effort. In
December of that year he returned
to the Hewlett-Packard Co. and has
since continued his activities there.
IRE also announced its awards
for 1954. Alda V. Bedford of RCA
Labs. was awarded the Vladimir K.
Zworykin Television Prize Award
for 1954 "for his contributions to

Harry Diamond Memorial Award
for 1954 "for his technical contributions, his long service and his
leadership in the U. S. Army Signal
Corps research program."
Alfred N. Goldsmith, editor of
the IRE, was awarded the Founders Award "for outstanding contributions to the radio engineering
profession through wise and courageous leadership in the planning
and administration of technical
developments which have greatly
increased the impact of electronics
on the public welfare."
The awards will be presented at
the Institute's annual banquet.

Electronic Leaders Attend Industrial Council

RETMA Expands
Membership Services
AT ITS

three-day industry confer-

ence in Chicago, RETMA created

an international department and
authorized the employment of
special counsel for the newly -established electronics industry committee.
Discussions of the possible effects
of the expected early approval of
the NTSC color tv standards by
the FCC occupied many of the
group meetings.
The board of directors unanimously adopted a resolution commending the work of the NTSC in
developing the recommended tv
color specifications after W. R. G.
Baker, its chairman, reported that
the NTSC will be dissolved following the FCC decision on its petition. Whatever further standardization work is required will be
carried on by a television systems
committee of the RETMA engineering department, Dr. Baker
said.
A. Blumenkrantz, chairman of
the board of General Instrument,
was elected a director by the parts
division executive committee, and
Louis Hausman, vice-president of
CBS -Columbia, was elected to the
set division executive committee.
Chairman F. R. Lack of the electronics industry committee recently appointed Joseph H. Gillies,
a vice-president of Philco, director
of the government relations department.
Chairman William M. Adams, of
the export committee, said the international department will be
governed by an executive committee representing both radio-tv and
electronics interests, and will comprise various product sections. An
export manager will be employed
and stationed at RETMA head-

quarters.

Among the 200 executives who attended the third session of The Industrial Council
at Rensselaer Polytechnic Institute to discuss the Electronics -Electrical industry with
the more than 600 social science teachers in attendance were, left to right:
Robert Paxton. executive vice-president of GE, Allen B. DuMont, president of
DuMont and Charles F. Adams, Jr., president of Raytheon. Objective of the Council
is to achieve a wider understanding between industry and education

The electronics industry committee voted to establish a military
end equipment section in the technical products division as the first
step in its expansion of the association's organizational framework
under the EIC.
The television committee, under
chairman W. R. G. Baker, decided
to continue its activities despite the
completion of the standardization
January,
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<<PROJECT TINKERTOY"

MODULAR DESIGN KIT
the key to modular equipment design

Make your own modular assemblies
such as the unit shown here,

using the CML Type

PT -1000

modular design kit. Modules
are mounted on etched circuit
plates, which are also made

with the

PT -1000

kit.

CML, a pioneer contractor to the National Bureau of Standards on this Navy sponsored

project,

is

proud to present to the industry our Type

PT -1000

Project Tinkertoy Modular

Design Kit.

With this kit, you can design and build Project Tinkertoy Modules, complete assemblies,
and end items in Project Tinkertoy Modular Form. All you need is the PT -1000 Kit, the
conventional test equipment used in design work, and 20 feet of laboratory bench space.
The CML PT -1000 kit contains over 50

different items. You get 26 special tools peculiar to

the process, materials to build over 200 modules including wafers, 7 and 9 pin miniature
sockets, tape resistors, ceramic condenser bodies, chemicals, screens, etching facilities,
drafting aids, etc.

There's nothing else to buy. Just follow the simple detailed instructions and you can start
design work the moment the PT -1000 Kit is delivered to you.

Once your designs are completed and tested, the advantages of low-cost, high -quality
production, which the Project Tinkertoy Automatic Production and Testing Machines provide,
will be available to your company. Several components manufacturers are planning to fill
production requirements for modules.

WRITE TODAY FOR DESCRIPTIVE BULLETIN

ON THE CML TYPE PT -1000 KIT

COMMUNICATION MEASUREMENTS LABORATORY, INC.
350 LELAND AVE., PLAINFIELD
ELECTRON ICS

-
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work of the NTSC, and asked Dr.
Baker to remain as chairman.
President Glen McDaniel, after
discussing controversial portions
of the proposed trade practice rules
for the radio -tv manufacturing industry, was directed by the set
division executive committee to
renew the Association's opposition
to several of the recommended rules
at the FTC hearings.
The parts division executive
committee, under chairman Matt
Little, approved a recommendation
of the phonograph cartridge and
pickup section that RETMA undertake an investigation of subsidies and other benefits accorded
phonograph equipment and accessory manufacturers in foreign
countries now competing with
American manufacturers in the
domestic market. Six sections and
the newly established jobber relations committee held meetings.
Under chairman J. A. Milling, the
jobber committee's objective is to
deal with problems and develop programs to effect a better understanding between parts manufacturers and distributors.
High Fidelity

Floyd Bell, chairman of the
executive committee of the amplifier and sound equipment division,
reported to the RETMA board that,
the high-fidelity equipment section
and an engineering department
committee had been unable to develop a recommended definition of
high-fidelity as requested by the
FTC for inclusion in the pending
trade practice rules. The engineering department will continue its
efforts, however, to develop technical standards for high-fidelity
components.
Early dissemination of technical
information on the servicing of
color receivers was planned by the
service committee under chairman
H. J. Schulman. A three-week
"Teacher Training Seminar" for tv
service instructors was planned for
the summer of 1954.
Robert C. Sprague, board chairman of RETMA, announced the reappointment of Fred D. Wilson of
the DuKane Corp. as chairman of
the school equipment committee.
At its annual fall meeting in
Toronto, Canada, RETMA honored
January, 1954
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Martha E. Kinzie of
secretary for NTSC, "for her
tiring efforts on behalf of
NTSC in the formulation of a
cessful compatible standard
color tv."
Mrs.
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Thermo -Tip

Executives Advance
At Du Mont
THREE new vice-presidents were
appointed at Allen B. Du Mont
Laboratories. They are Thomas T.
Goldsmith, Jr., vice-president of research ; Irving G. Rosenberg, vicepresident of tubes and government
and C. Edwin Williams, vice-president of instruments and transmit-

ters.
Dr.

Goldsmith,

who

joined
ilkINSTANT

HEAT-

PINPOINT ACCURACY!

Tips Screw In to Fit the Job

NOTHING TO HOLD

DOUBLE METALLIC

BUT AN ELECTRODE

DOUBLE CARBON

"PENCIL"

4

Other Tips Available

Pend -Thin
I

FOR EASIER, FASTER SOLDERING OF:

Electronic Circuits and Parts

Terminals

Aircraft Connectors

Radio and TV Chassis

Pin Type Plugs

Instruments
Printed Circuits

Wire -to -Wire

Here is an all -new production tool expressly designed to make small and
miniature soldering simpler and surer than ever before. It is so fast that some
joints can now be soldered in less than 1 second . . . so much lighter and
easier to handle than soldering irons or guns that a woman can use it all day
long without fatigue Check this unique combination of features against
your job requirements:
!

!

Thomas

T.

Goldsmith, Jr.

GETS INTO SMALL, TIGHT SPOTS

Du Mont in 1936 as director of research, is a member of the board of
directors and is also president and
a director of Du Mont of Canada,
the company's wholly -owned Canadian subsidiary.
I. G. Rosenberg, former director
of operations for the receiver and
cathode-ray tube divisions, joined
the company in 1942 as a production -control specialist. He became
manager of the cathode-ray tube
division in 1946. In 1950, when the
tube plant was moved, he supervised the planning and layout of
production facilities capable of
producing 1 million cathode-ray
tubes a year.
C. E. Williams, who was formerly
director of operations for the cornELECTRONICS

-
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because of smaller electrode pencil.

DAMAGE-instant resistance heating makes sound joints before resistors, condensers, printed circuits, terminal fibre, etc., can be damaged.
Pinpoints the heat !
NO HEAT

JOINTS"-resistance principle requires that metal be heated
before the solder will flow. Tap switch adjust heat as needed.
SAFE-soldering pencil uses harmless (6v) voltage and high amperage from
separate step-down transformer.
NO "COLD FLOW

LESS FIRE

HAZARD-electrodes are hot only when in use.

LESS REPLACEMENT

COST-only low cost electrodes to buy.

TIPS FOR
EVERY SMALL JOB
-2 sizes of double carbon, single carbon with
ground clamp, double metallic. May also BE USED

r

SOLD THROUGH LEADING DISTRIBUTORS
«IMO

SOLDERING IRON
-two sizes of chisel

_

1

catalog data on NEW IDEAL THERMO-TIP.

NAME

tip irons.

COMPANY
CITY

FURTHER DATA

MI»

1055 Park Avenue, Sycamore, Illinois
Please send

AS

MAIL FOR

..MI

IDEAL INDUSTRIES, Inc.

L

ZONE.... STATE

ADDRESS
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Irving G. Rosenberg

Our previous series of advertisements
in this publication explained, in theatrical
parlance, that our design and production
facilities were pretty well "sold out" by the
requirements of our present customers.
Now, we are happy to say (because we
enjoy making new friends) that some of the
heat has been taken off, and we are able
to announce "Limited seating available"as they say at the box office.

pany's instrument and transmitter
divisions as well as director of
government and special contracts,
joined Du Mont in 1945 as general
manager of the company. Prior to
that he had four years war service
in Washington, D. C. as staff member of the radio and radar division
of the War Production Board.
Promotion of P. S. Christaldi
from assistant manager to manager
of the instrument division of
Du Mont, replacing Rudolf Feldt
who has resigned, was also announced by A. B. Du Mont, president.
Dr. Christaldi has been associated with Du Mont since 1936.
His first duties were in the field of
cathode-ray tube and cathode-ray
oscillograph development. He was
appointed chief engineer of the
company in 1941, and in .1947 became engineering manager of the
instrument division. He was made

We shall be happy to talk with you
about your present and/or future needs.

L. H.

Terpening Company

DESIGN

RESEARCH

PRODUCTION

Microwave Transmission Lines and Associated Components

16 W. 61st St.

New York 23, N.Y.

Circle 6-4760

C. Edwin Williams
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ULTRA-MINIATURE
TYPICAL CAPACITY'
TYPO P6.125-I25 mid.

dewy

6 v.

CAPACITORS
TYPICAL CAPACITY'
Type P25-25-25 mid. 25

of
Mork your own symbols, numbers,
lettering, on your small parts, tools, identification and name plates . . . easily,
simply, quickly
tracing from a master
with the GREEN ENGRAVER.
Widely used in electronic and plastic fields, in machine tool shops and
wherever permanent marking is needed.
The GREEN ENGRAVER engraves equally
well on metals, plastic, wood, hard rub-

folder on

Fact -filled

request

.

.

ENGRAVER.
Routs ',Models

Profiles

Engraves

Etching attachment and other special equipment for industrial uses are available. t'

Type

P6-8-8 odd.

POR

A

T

Immediate delivery From U.

Size.

NEW
ultra
type

-

Four sine groups -1)
and 4) 23/64 dia.

3

miniature
P 6-1
(I
(i -V
DC

ltd.
WV. size

Warehouse!

11/64" dia., 2) 16/64" dia..
All 11/16" can -lengths (exclud1 9/32". Leads 1 1/g" long.

ing seal) except 4, which is

Write for data sheets and samples.

I"xIz"I

especially
for Hearing Aid

made

S.

Tiny capacitors for transistor and similar applications, produced by
one of Europe's largest factories, of a quality and price unattainable
in America, in these sizes. Humidity and temperature tests, plus
experience of satisfied users, prove many quality advantages.

BARCO,
Milwaukee

E

23

age types.

All Illustrated Actual

de.wv

6 Y.

in

capacity and volt-

EXCLUSIVE EUROPEAN SOURCE

manufacturers.

'n (7:714/`agment
NCOR

'Available

Ji

a

TYPICAL CAPACITY

.

showing how economies in costs, labor
and time are achieved with the GREEN

dewy

v.

never before available

...

ber and glass.

quality and economy

a

TYPICAL CAPACITY
Type P50-5-5 nitd. 50

dewy

V.

Incorporated

Wis.
Tel: Broadway 6-8515
Western Union Desk-Fax

1

O

363 PUTNAM AVE., CAMBRIDGE, MASS.

Q
ít:ouc
tosed

NEW
MULTIMETER
KIT

Cómmunications Systemsstems
with
quality

r

$2650
SIGNAL
TRACER KIT

Proven thru the daily operation of thousands of COMCO transmitters and receivers
giving reliable service under all operating

$2350
SCOPE

feat`iiit
TEST EQUIPMENT
- - -

conditions.

KIT

$5950

tii
CONDENSER
CHECKER KIT

$1950

INCREASE
BUILD YOUR OWN
SAVE MONEY
KNOWLEDGE

BUY DIRECT FROM MANUFACTop quality instruments in
TURER
kit form featuring latest design and cir-

...

VACUUM TUBE
VOLTMETER KIT

52450
VHF -FM MOBILE PACKAGE

ii

-

A COMPLETE LINE OF

TWO-WAY RADIO EQUIPMENT

mobile and base stations
Remote control equipment &relay stations
VHF-FM two-way aircraft equipment
Aeronautical ground station equipment
VHF-AM mobile unit for airport vehicles
VHF antennas and other accessories

oA"

!4

-

TUBE CHECKER

[.s..,.. .

for further information.

$2950

HEATH COMPANY
4+1,-r; v

®

BENTON HARBOR 14,

SIGNAL
GEN. KIT

COMNruNIOC

-

Write for free catalog

-

KIT

For details contact your nearest cOÍt!C0 dealer

°

-

®

cy

't

VHF -FM

cuit developments. Completely detailed
step-by-step construction manual-clear
pictorials
complete schematics. All
sheet metal work punched, formed and
finished. Low kit prices include tubes,
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assistant manager of the division
in 1952.

Look

Sharp-Are Sharp -

on the New

Trademark

ELECTRIC
KNIFE SHARPENER
Built to deliver super sharp, daily performance for
a long, long life time, Phalo-Cord cord sets at the

same time give this handsome Handy Hannah Electric
Knife Sharpener, a smart finishing touch.

...

Look around you
you'll find more and more
quality electrical and electronic products depending
on Phalo-Cord cord sets to carry the current load.

Join the growing trend to Phalo-Cord cord sets
Tailor -Made or standard . . . no finer
cord -sets available!

...

SPI -2

Handy Hannah Electric
Sharpener is a
product of Standard
Products Corporation,
Whitman, Mass.
Knife

PHALO PLASTICS CORPORATION
CORNER OF COMMERCIAL ST., WORCESTER, MASSACHUSETTS

Insulated Wires, Cables and Cord Set Assemblies
Want more information?

Sylvania Makes
Expansion Moves
will undertake studies,
laboratory experiments and field
tests of electronic equipment under
a contract with the Army Signal
Corps at its electronics defense
laboratory now under construction
in Mountain View, Calif.
When in full operation, the
60,000 sq ft lab will employ approximately 250 persons, most of whom
will be scientists and engineers.
The firm also announced that
construction of a 200,000 sq ft plant
extension for the manufacture of
large size (24 and 27 -inch) tv picture tubes and for pilot -line production of color tubes is nearing
SYLVANIA

IVORY

340

In the broadcasting division of
the company, Dr. Du Mont announced the appointment of Ted
Bergmann as director of broadcasting succeeding Chris J. Witting
who has resigned from that position to become president of Westinghouse Radio Stations on January 1, 1954. Bergmann is a veteran
member of the Du Mont organization and for the past six months
has been general manager of the
network.
As chairman of the contract
standardization committee of the
National Association of Radio and
Television Broadcasters, he was instrumental in helping to standardize tv time contracts for the industry, a system currently being used
by most tv stations in the U. S.

Use post card on last page.
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and Lastingly in Airborne and
Ground Applications.

Sylvania's electronics defense lab

completion in Seneca Falls, N. Y.
The new extension will bring the
company's picture tube manufacturing space to 687,000 sq ft.
Although 82,000 sq ft of the new
addition is planned for color screen
work, production of color tv tubes,
equipment development and storage, W. H. Lamb, general manager
of the tv picture tube division, said
that it is too early to predict just
when the company will fully equip
and operate this section of the
plant for complete color work. At
the present time the company intends only to continue its experimentation and operation of a pilot
production line for color tubes and
color screens. The Seneca Falls
plant is the only Sylvania plant at
which color work is being developed. At present, Sylvania employs 1,400 employees there with a
monthly payroll of $570,000.
A. W. Keen has been appointed
as commercial engineering manager
of the tv picture tube division, according to R. K. Gessford, Sr., chief
engineer of the division. He has
been with Sylvania since 1933 and
previously was manager of the application coordination section at
the company's research center in
Bayside, L. I., N. Y. Prior to this,
he was assistant manager of the
product development lab.

American Research
Forms New Company
AMERICAN RESEARCH AND DEVELOPMENT CORP. has formed the Prod-

uct Development Corp. in Boston.
Merrill Griswold, chairman of the
executive committee and a director
of American Research, was elected
ELECTRONICS

-January,

1954
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AUDIO, 'POWER, PULSE TRANSFORMERS
FILTER NETWORKS
REACTORS
Cusorn Engineered to rigid MIL T-27
gov riment and commercial requirements.

MILWAUKEE TRANSFORMER CO.
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MILWAUKEE 9, WISCONSIN
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chairman and John F. Rockett, Jr.
was named president.
The new firm will offer a product
consulting service. Processes, products and existing enterprises will
be referred to companies for acquisition.
Griswold is chairman of the
board of trustees of Massachusetts
Investors Trust and chairman of
the board of directors of Massachusetts Investors Growth Stock Fund.
Rockett is former head of commercial research at the electronics
division of American Machine and
Foundry Company.
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ventilation system!

Magneties Readies
New Plant
THE NEW plant of Magnetics, Inc.

just outside of Butler, Pa., is scheduled to be in full operation early in
Above-Battery of

RCA Sealex maHeat from glass sealing and
evacuating operations on electron tubes

chines.
is

collected by aluminum hoods and

duct -work.

Heat can be a headache in any plant.
Here, in a midwestern tube plant of
RCA Victor Division, Radio Corporation of America, glass sealing and
forming operations require plenty of

heat of all kinds-induced, radiated'
and reflected. For the comfort and

safety of workers, this heat must be
removed but without disturbing the
play of gas flames on delicate parts.
KIRK & BLUM engineers achieved a

balance, removing 2,900,000
hourly and without distorting the
delicate flames.
fine

BTU

One of a number of batteries of roof-top
fans which exhaust vented air from 10
identical systems.

KIRKNBLU/IT
VENTILATION SYSTEMS
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Whatever your ventilation problem...
heat, dust or fumes ... the best, lowest cost solution involves more than a fan,

motor and some lengths of duct. Put
it up to experts...The Kirk & Blum

Mfg. Co., 3211 Forrer Ave., Cincinnati 9, Ohio.
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Research and development laboratories as well as its engineering
and general offices will be housed
in the administration -building section of the new plant. Assembly
and fabrication shops, a heat treatment room, and a rolling mill for
high -permeability steels are included in the new facilities.
Tape wound cores, permalloydust cores, magnetic laminations,
shields, magnetic amplifiers and
magnetometers will be produced
in the new plant and facilities are
included for dry hydrogen annealing of components on an industrial
contract basis.
The company also announced that
Thomas G. Wilson has joined the
engineering development staff. He
was previously with the U. S. Naval
Research Lab. in Washington, D. C.
where he spent over four years on
January,
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PORTABLE D'ARSONVAL

4 AND 220 MC

GALVANOMETER

IN 4 BANDS
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Voter

IN THE AUTOMOTIVE FIELD,
the Bear Manufccturin3 Co. of Rock
Island, Ill. uses Series 5D0 G -M Galvanometers in its new remote -read-

ing Electric Wheel Alignment

The heart of a sweep generator is the
device used to vary the oscillator frequency.
The Type 6XBK2 *INCREDUCTOR controllable inductor contains four current -controlled
signal windings and provides for electronic
sweep between 4 and 220 mc on four bands,
all on fundamentals.

System (left). V/hate-er your own
particular instrulent field, you can

achieve this same self-contained

portability, ruggedness and high
sensitivity with G -M Galvanometers. Complete catalog on request.

SPECIFICATIONS

LABORATORIES

Frequency Ratio Nominal Inductance
25 µh
2.5:1
2.5 µh
2.0:1
1.5:1
.50 µh
1.1:1
.07 µh

Band

INC.

1

J

4336 NORTH KNOX AVE., CHICAGO 41
Is Canada: Cossor (Canada) Ltd..

2

Windsor Street. Halifax, N. S.

301

3

4

Over-all dimensions: 31,4" x 21/2" x 23/4"
Approximate weight: 12 oz.

Colpitts oscillator circuit

A

utilizing

a

12AT7 is recommended. Starting frequency
within each band may be set with a 75 µµf
dual capacitor. The graph below shows the
obtainable sweep at any starting frequency
between 4 and 200 mc.
I

1

1

6XBK2

INCREDUCTOR UNIT
60

I

I

I

NOTE ALL SWEEP WIDTHS ARE
UP FROM STARTING POINT
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basic and applied research on magnetic amplifiers. Prior to this he
worked on equipment design for
supersonic wind tunnel measurements for the Naval Ordnance Lab.

MEASURING EQUIPMENT
Complete Frequency Coverage -14kc to 1000 mc!

14kc to 250kc
Commercial Equivalent of
AN/URM-6B.
Very low frequencies.

/IF
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.

F
15mc to 400mc
Commercial Equivalent of
TS -587/U.
Frequency range includes
FM and TV Bands.

375mc to 1000mc
Commercial Equivalent of
AN/URM-17.
Frequency range includes
Citizens Band and UHF
color TV Band.

These instruments comply with test equipment requirements
of such raäo interference specifications as MIL -I.6181,
MILI -16910, PRO -MIL -STD -225, ASA C63.2, 16E4, AN-I.24a,
AN -1-42, AN -l -27a, MIL -I-6722 and others.

STODDART AIRCRAFT RADIO Co., Inc.
6644-A Santa Monica Blvd., Hollywood 38, California
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Servomechanisms Makes
Expansion Moves
A NEW component division in Westbury, Long Island, N. Y. has been

formed by Servomechanisms. It
will produce miniature servo and
instrument motors, mechanical development apparatus and various
other products associated with the
electronic and instrument industries.
R. F. Redemske, vice-president
of the company, has been appointed
division manager. Other appointments include: H. W. Brede, customer liaison director; S. Davis,
development engineer; W. Berg,
production manager; E. Kares,
chief accountant and R. J. Corby,
purchasing agent.
The company also acquired Industrial Electronics of Canada. The
new subsidiary will continue to
operate under its own name and to
produce its line of electronic equipment. The engineering department
of Industrial and its manufacturing facilities will be expanded. It
will merchandise Servomechanism
products in Canada along with
products of other U. S. and
European companies.
Alexander S. Mackie will continue as president of Industrial as
will Donald L. Stewart as treasurer
with the added duties of secretary.
Croydon H. Hartley, sales director
of Servomechanisms, has been appointed vice-president.

Norden Laboratories
Appoints Thompson
L. T. E. THOMPSON has been appointed executive vice-president in
charge of Norden Laboratories'
three operating divisions. Dr.
Thompson has just resumed fulltime duties with Norden after
serving as vice-chairman of the Research and Development Board of
the Department of Defense and re January,

1954-
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cently as consultant to the Assistant Secretary of Defense for Research and Development.
Prior to his appointment as
executive vice-president, he served
as vice-president of Norden in
charge of its research and development division in White Plains,
N. Y. His new duties will extend
his responsibilities to the product
engineering division and the manufacturing division.
Before joining Norden, he was
technical director of the Naval
Ordnance Test Station at Inyokern,
Calif.

U.S. C. 900 Series Connectors
Years of Proven Performance

Dutch Firm Plans
Latin Subsidiary
THE 27 -year -old Dutch firm, Van

Heen,
manufacturers of
"Erres" radios and television sets,

der

to establish a subsidiary
plant in Latin America. President
Cornelius Kroon, who has made a
tour of 17 countries to investigate
the prospective market, said his
firm regards Venezuela favorably
and feels it has a great future.
plans

903M

903F

U. S. C. 900 Series connectors a r e Compact, Lightweight, Polarized Rack and
Panel types, with years of

proven performance
970- M14 RC

970-F14

Als., available. in 20 contacts

Kelly Honored by
Industrial Research
MERVIN J. KELLY, president of Bell
Telephone Laboratories, was named
to receive the Industrial Research
Institute Medal for 1954.
The medal, awarded annually
since 1945, is given for "outstanding accomplishment in leadership
in or management of industrial research which contributes broadly
ELECTRON ICS

-
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n

application toAircraftCommunication, Portable Equipment and Instrumentation.
High compression, solid
moldings of M. F. E. or M.
M. E. type materials are in
accordance with M I L-P-I4D
specificatiors.
Available in goldplated or
silverplated contacts, special designs with different
number of contacts and with
Co -ax.
Let us work out your spen
cific problems.

902MGRC
(4) Types of Hoods for male and female
connectors available with rear and side cable entrance-flush and recessed types.

See us at the

,<

U_

I

R E

Show- booth

625

S. CO UPONENTS, Inc.
Associated with

454-462 East 148th

U. 5.

Tool and Mfg. Co.. Inc.

Street, New York

55. N.

Y. CYpress 2-6525-6
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to the development of industry or

the public welfare."
Announcement of the award was
made by Allen Abrams, president
of the Institute and vice-president
of the Marathon Corp. of Rothschild, Wis., at the Institute's fall
meeting in Detroit, Mich. Official
presentation of the medal will be
made at an Institute dinner to be
held April 22, 1954 in San Fran-

MYCALEX
glass-bonded mica

insulation penetrates
the design barrier
of
2000°
1\5\tej\I

.1\*

F

FLAME TEST
FOR 20

ALSO OFFERS THESE
IMPORTANT ADVANTAGES-

MINUTES!

VERY LOW THERMAL CONDUCTIVITY

LOW COEFFICIENT OF EXPANSION

DIMENSIONAL ACCURACY
ZERO MOISTURE ABSORPTION

PERMANENT DIMENSIONAL STABILITY

cisco.
Dr. Kelly began his Bell System
career as a research physicist with
the Western Electric Co. in 1918
and became associated with Bell
Labs when it was incorporated in
1925. He later served as development director of transmission instruments and electronics and in
1936 was appointed director of research. In 1944 he was appointed
executive vice-president, and in
1951, president of the laboratories_
-

RCA Consolidates

Tube Sales Activities
THE Tube Department of RCA
Victor has organized an overall
marketing operation that unifies
all sales and commercial activities.
Four new marketing divisions
have been established. They are:
receiving tube and transistor
marketing; cathode-ray and power
tube marketing; electronic components marketing and parts and
equipment marketing.
Lawrence S. Thees, formerly
general sales manager, has been
elevated to the post of general commercial manager. A veteran of 37
years sales experience, he will now
be responsible for the RCA Tube

This fire wall Electrical Connector designed,
developed and manufactured by the Scintilla

Magneto Division Bendix Aviation Corporation, carries vital propeller control circuits
through the fire wall of aircraft. Its ability to
resist flame must equal or exceed that of the
fire wall itself. Tests prove that this connector
which uses MYCALEX 410 and MYCALEX
410X glass -bonded mica inserts is the best
solution for this application. MYCALEX insert
connectors provide a full 20 minute flame
barrier under direct exposure to a 2000° F
flame
20 minutes that could spell the difference between total loss and safe landing.
For complete information on product improvement with MYCALEX, phone or
write J. H. Du Bois, Vice PresidentEngineering, at address below.

...

SINCE 1919

flYCALE)
INSULATOR

MYCALEX CORPORATION OF AMERICA
World's Largest Manufacturer of Glass -Bonded Mir] Products

Executive Offices: 30 Rockefeller Plain, New York 20,
ADDRESS INQUIRIES TO

-

General Offices and Plant:

ED Clifton

N.

Y.

Blvd., Clifton, N. J.

Lawrence S. Thees
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GUDELACE

CAPACITORS
Funginert Plastic Encased

BRAIDED NYLON LACING TAPE
Style 18 (Medium),
500 yd. spools,
black or natural.

A New and Revolutionary Type of Lacing

Saves time, saves money, greatly
reduces the number of rejects

Won't "bite through" insulation
Won't cut wiremen's fingers or cause
dermatitis
Ties easier, ties tighter and cuts down
on slipping of knots
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Let GUDELACE answer your lacing problems.

Write for FREE
samples (171d prices.
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GUDEBROD BROS. SILK CO., INC.

V
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Electronics Division, Dept A
02 MF
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'Patent Pending.
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Street, Philadelphia 7, Po.

12 South 12th

225 West 34th Street, New York
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V
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Resin impregnated and rectangular shaped for maximum space

conservation
Completely encased in a non -nutrient plastic for maximum fungus
and humidity protection

V Operating temperature range
-55°C to ±100°C
I.
Temperature coefficient

ELECTRONICS CO. MAKES

PRECISION TIMING INSTRUMENTS
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Also available in
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drawn metal containers
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Our

°
°

TIME DELAY
GENERATORS:

Each provides accurate and
variable time intervals in five
ranges. They feature low jitter
(.008%), linear scales, built-in
calibration indicator, 1,000 division dial, small repetition
rate effects, blocking oscillator
output and wide pulse output.
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A-2
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Type 159,
MFD 400 VDC;
MFD 400 VDC

A multiplicity of sizes is available in either
or
hermetically sealed
plastic
encased
capacitors. Special designed units also made
to your exact specifications.
Write or wire us, today:

-A-2

10 secs.
data: our Bulletin E -A-4

Telephone: TExas 0.4362
3707 S. ROBERTSON BLVD.
CULVER CITY, CALIFORNIA
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"EXPEDITED ENGINEERING"
pays off for
JEFFERSON PROVING GROUND

Madison, Indiana

Douglas Y. Smith

Department's overall commercial
viewpoint and policies and for developing long-range planning.
Direct marketing operations will
be under the supervision of Douglas Y. Smith, formerly manager of
sales operations, who has been advanced to the new post of general
marketing manager.
He will have direct administrative responsibility for the four
marketing divisions, a separate

Chamber for studying effect
of various temperatures on

behavior of ammunition.

8 units needed. Deliver
SPECIFICATIONS

first

-100°F. to 200°F.
Pull -down: 90°F. to -70°F. in 45
Temp. Range:

2 in

60 days.

enney

min.

DELIVERY:

Total order in 55 days

Dimensions: 5' W. x 4' H. x 9' D.
Power: 115 -volts, 20 amps.
Weight: 3350 lb.

-

!

-

The problem was urgent: The Army Ordnance Corps needed fast eight
"conditioning boxes", in which Artillery ammunition could be subjected
to extreme hot -and -cold temperatures before being test-fired at Jefferson
Proving Ground. These chambers had to meet all the requirements
had to be shockproof had to be completely portable. And TENNEY
had to design, build and deliver the first two units within 60 days!
Tenney engineers designed a unit using dry -ice coolers, electric
heaters, air circulation and precise thermostatic controls. Construction
was rushed and completion of the first unit showed that performance far exceeded contract specifications pull -down was held at
-70°F. for 18 hours with no additional dry ice. Then production
rolled
and the Army received all 8 units 5 days before
the first 2 were due!
This is typical of Tenney's "Expedited Engineering," a
policy based on years of meeting and solving problems in the design
and construction of precision refrigeration, heating, and environmental
test equipment. With this background, and manufacturing
facilities keyed to meet all possible conditions, exacting
specifications are speedily translated into well -engineered equipment
and delivered on time.

-

-

-

...

...

Testing troubles? Talk 'em over with

9296

ENGINEERING,
Dee,

A

2 6

AVENUE

B.

NEWARK

5,

N.

J.

Plants: Newark, N. J., Union, N. J., and Baltimore, Md.
Los Angeles Representative: GEORGE THORSON & CO.
Engineers and Manufactur
f Automatic Environmental Test Equipment
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sales division and two sales -service
divisions. Smith has been with
RCA for nearly 25 years.
Kenneth G. Bucklin, formerly

product administration manager
for receiving tubes, has been promoted to manager of the new receiving tube and transistor marketing division. Michael J. Carroll,
for the past four years equipment
sales manager for electronic components, now becomes manager of
the electronic components marketing division. Leonard J. Battaglia,
formerly manager of the renewal
sales field force, has been promoted
to manager of the parts and equipment marketing division.

Raytheon Appoints
New Personnel
WILLIAM C. BROWN, manager of

Raytheon's magnetron research
and development laboratories, and
William T. Welsh, sales manager of
the power tube division, have been
appointed assistant vice-presidents.
Brown joined Raytheon in 1940,
working first in the small tube section of the receiving tube division.
Subsequently he worked on high
frequency triodes, which were used
in radiosonde balloon transmitters.
In 1941 he was transferred to the
January, 1954

-

ELECTRONICS

(continued)

PLANTS AND PEOPLE

equipment division to work on microwave components. The following year he worked for the power
tube division and eventually was in
charge of the magnetron research
and development facilities still
under his direction.
Welsh joined Raytheon in 1941 at
its receiving tube plant in Newton,
Mass. Then he joined the sales
staff of the power tube group which
shortly gained the status of a
separate division of the company.
After war service, he returned to
Raytheon in 1945 as a junior engineer in the quality check department. He has been on the road as
a sales representative introducing
the "Microtherm" diathermy machine and has been sales manager
for that product. He was appointed
sales manager of the power tube
division in September, 1952.
In the television and radio division of the company, Stanley S.
Crane was appointed director of
engineering and research for the
special products group, according
to Raul H. Frye, general manager
of special products. Crane has been
with the company since 1944 and
had previously been chief engineer
of the special products radar
division.
Also in the tv and radio division,
David Bell was appointed manager
of the quality control department.
He was associated with the Cape hart -Farnsworth Co. as manager of
quality control.

Diamond Power Opens
New Laboratory

Amplifier
System

The most

complete, yet
easiest to

operate

amplifier
system ever

developed for

oscillographic
recording

Model 119 Carrier and Linear
or Integrating Amplifier System.

Heiland's model 119 Amplifier System, used in conjunction
with Heiland Recording Oscillographs, has received wide
acclaim from engineers for its extreme versatility, accuracy
and simplicity of operation in the amplification of static
and dynamic current phenomena.
This small, compact instrument, which can be provided
for either rack, table, or shock
mounting with available accessories, is housed in a rugged,
yet lightweight cast aluminum
Power Supply Assembly (Rear View)
case finished in attractive
silver-gray gloss enamel. For
complete specifications write
or wire for our Bulletin 107.
Complete information on other Heiland
products will be supplied on request.
Amplifier Assembly (Rear View)

THE ELECTRONICS division of the

Diamond Power Specialty Corp. has
moved into its new electronics
laboratory in Lancaster, Ohio. The
ELECTRONICS

-January,

1954

Heiland Research Corporation
Want more information? Use post card

www.americanradiohistory.com

on

last page.

Ave

enver,

Co

349

(continued)

PLANTS AND PEOPLE

new building, which has approximately 30,000 sq ft of floor space,
is being used for the continuing
development and construction of
the Diamond "Utiliscope" and for
the development of other electronic
instruments and controls. Problems
relating to the application of this
equipment in various basic industries are also carried through
preliminary stages. Another important activity is electronic -tube
development.
A mass -spectrometer type of
leak detector, which will detect leakage at the rate of 1 cc in 31 years,
is part of the lab's new equipment.

HAYDON

Kaiser and Willys
Electronics Combine

electric timing motors

of the electronics
research and production facilities
formerly operated as separate
Kaiser and Willys divisions was announced by Edgar F. Kaiser, president of Kaiser and Willys Motors.
He also announced the appointment of Clay P. Bedford as vicepresident in charge of the new
division, which includes Willys electronics plants at Toledo, Ohio and
Anderson, Ind., and Kaiser facilities at Nashua, N. H. and ArlingCONSOLIDATION

eatael,Y4
OF

TIMING COMPONENTS

HAYDON, in addition to its own extensive development, engineering
and production facilities has the backing of the basic research
facilities of the General Time Corporation. The wide experience of
associated companies, Westclox, Seth Thomas, Stromberg Time and
Western Clock are also available.
These wide resources have resulted in HAYDON's unquestioned

leadership in the field of timing.

Write for Catalog No. 322, Electric Timing Motors
Other literature available on request on Tim.
ing Devices, Clock Movements, 400 cycle
Elapsed Time Indicators, 400 cycle Time Delay
Relay, 400 cycle Motors, D.C. Motors.
'TRADEMARK Reg. U. S. Pat. Off.
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HAYDON

HAYDON Mfg.

Co., Inc.

AT TORRINGTON

Subsidiary of GENERAL

TIME CORP.

HEADQUARTERS FOR

2425 ELM STREET

TIMING

TORRINGTON, CONNECTICUT
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ton. Va.
John W. McGee, who has been
manager of Willys electronics
operations, will be general manager
of the new expanded division.
McGee hag a background of 15
years in radio and electronics engineering, including service with
the Air Material Command at
Wright Field, Ohio and Lear, Inc.
Bedford has been associated with
various Kaiser enterprises for
some time. During the war he was
engaged in shipbuilding activities
on the west coast and, in 1945, he
joined Kaiser-Frazer Corp. as vicepresident in charge of manufacturing. He served as a special assistant to the director of defense
mobilization and the Secretary of
Defense, in Washington, from the
spring of 1951 until the summer of
1952. Upon leaving Washington, he
became president and director of
Chase Aircraft Co., a position he
still holds.
It is expected that the combining
of the engineering and research
departments will permit underJanuary, 1954
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WAXES

Specialists
in designing
and

_'-COMPOUNDS

manufacturing

All

Purpose

Fasteners,

Zophar Waxes, resins and compounds to impregnate,
dip, seal, embed, or pot electronic and electrical equipment or components of all types; radio, television, etc.

Terminals and Moun ing
Lugs. Tooled to produce over
000
sizes and styles of Spade Bolts in any
finish, material or quantity.
1

WE ALSO MAKE
SIMPLEX WIRE STRIPPERS
AND CUTTERS

Cold flows from 100°F. to 285°F.

(I

Special waxes non -cracking at -76°F.

1

TOOLS AND DIES

Compounds meeting Government specifications plain
or fungus resistant.

METAL STAMPINGS

REPLACEMENT TIPS FOR
ELECTRIC SOLDERING IRONS

:Or'kAR

lnit*

W. Hubbard St., Chicago 22, IN., U.S. A.

for Graduate

/INOWCHIlNGE SOLDERING

ENGINEERS

IRON ELEMENTS

Electronic & Mechanical
Experience in Design and Development of
Radar and Sonar necessary.
Senior Engineers with Degree or equivalent and at least 5 years' experience in
any one of following fields; Microwave, circuit design, filter network design, precision
components (capacitors - resistors), and
communications.
Broad knowledge of Search and Fire Control Systems; Servo Mechanisms, Special
Weapons, Microwave, Antennas and Antenna Mounts. etc. Mechanical Engineer
should also have experience in packaging
of Electronic Equipment to Gov't. specifications including design of complex
cabinets, shock mounts and sway brace
structures.

r-

Patent
Applied For

Readily Removable Terminal

LEAD WIRES

FRONT NUT

ELEMENT

TERMINAL GUARD
AT FINGER SLOTS
TERMINAL

72

ALSO NEW!
BRASS -SHEATHED
ELEMENTS
Easier to replaceBetter Protection

ENGINEERING, INC.

showing 40 industrial

PERSONNEL: 312 PARK AVENUE
Plainfield, N. J., PLainfield 6-4806

every type and size;
there is no obligation.

Soldering irons of

Use

1

-

-

HEXACON ELECTRIC COMPANY
W.

post card on last page.
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CLAY AVE., ROSELLE PARK, NEW JERSEY
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Quick -change terminal can be removed in a second or two,
permitting replacement of element in a fraction of the
usual time. By simply depressing terminal guard at the
finger slots, the terminal comes out in a jiffy no longer
necessary to fish element lead wires around terminal.
HEXACON
Industry's No. 1 Soldering Iron
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HOLES

Write for catalog

-

does the trick!

------------------------------ ---

STAVaD

ELECTRON ICS

/41,4jff,Vf

with

Field Engineers
Qualified to instruct in the operation and
supervise installation, maintenance and
repair of Radar, Sonar and allied electronic equipments in the Field.
Senior engineers with degree or equivalent
and at least 5 years' experience in flight
simulators, radar and sonar trainers.
A chance to grow with a young and progressive company; salary and advancement commensurate with ability; liberal
vacation, sick leave, 9 paid holidays,
group life, sickness and accident insurance
plans, and a worthwhile pension system.

INC.

112-130 26th Street,
Brooklyn 32, N. Y.

YEARS

WENCO 'MANUFACTURING CO.

Opportunities

ZOPHAR MILLS,

108.

Sena samples or specifications

Excellent

M LIS

st,

tor quotations.
Descriptive
bulletin on request.

1133

Let us help you with your engineering problems.

.

WIRE SPECIALTIES

_J
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TERMALINE
COAXIAL LOAD RESISTORS
50 ohms

DC

to 4000 me -5 watts to 2500 watts

The constant resistance (Low VSWR) of the
TERMALINE resistor make it the ideal dummy
load and standard resistor at UHF and VHF.
Design is such that normal reactance is put to

so'
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0eoe`\`ss ß.

eot \00
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91

work producing a pure resistance over an
extremely wide frequency range. Acting as a
"bottomless pit" for RF energy, thousands of
TERMALINE units are in daily use in high
frequency applications.
Model

the

Cont. Power Rating

80F

5

80M

5

80A

20
50
80
500
500
2500

81

81B
82

82A
82C

watts
watts
watts
watts
watts
watts
watts }
watts

Input Connector
UG-23B/U
UG-21B/U
UG-23B/U
UG-23B/U
UG-23B/U

Adaptor to fit UG218/U supplied

Adapters or cable assemblies for standard
coaxial line available.
ALL TERMALINE units, except Model 82C, are

self cooled. Substantial quantity discounts.

x17

LITERATURE UPON REQUEST
NEELY
ENTERPRISES

ELECTRONIC CORP.
1800 EAST 38TH ST., CLEVELAND 14, OHIO

TERMALINE Coaxial Line Instruments

(continued)
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taking over-all electronics projects
for both civilian and military
purposes, according to Bedford,
and will provide an opportunity to
make maximum use of the Tinker toy development on which Kaiser
electronics has been engaged for
the Bureau of Standards and the
U. S. Navy.

Pacific Bendix Builds
New Plant
CONSTRUCTION of a new engineering building at Bendix Aviation's
Pacific division plant in North
Hollywood, Calif. was recently
started. The building will be two
stories high, providing 23,000 sq ft
of floor space. Its design facilitates
future additions to the building.
The Pacific division airborne radar
and hydraulic engineering departments will be housed in the building which is slated for completion
in February, 1954.

Hollywood San Francisco
Albuquerque

EARL LIPSCOMB
ASSOCIATES
Dallas

Houston

HEAT RESISTANT WIRES FOR EVERY APPLICATION

HEATING UNITS
HEATING

ELEMENT

RESISTANCE

WIRE FOR

HOT JOBS
From laboratory to power plant insulated resistance wire finds many
uses. If you have a need for such wire,
tell us about your requirements.

We manufacture a variety of heat resisting insulated wires.

LINE CORD

THERMOCOUPLE WIRE
ASBESTOS LEAD

& FIXTURE WIRE
INSULATED

President of Prodelin
ROBERT

F. LEWIS, formerly techni-

RESISTANCE WIRE

cal director of Prodelin, designers
and manufacturers of telephone

FIBERGLAS

and tv antennas and transmission
lines, located in Kearney, N. J., has
been appointed vice-president of
the company.
He joined RCA in 1933 and later
transferred to their research division where he was engaged in
antenna studies until 1939. He
worked for CBS on tv problems
associated with antennas and radio frequency filters. While serving
as a member of the Harvard Radio
Research Laboratories, he was commissioned a Major and was placed

INSULATED WIRE
WIRE TO ANY
SPECIFICATIONS

Send your electronic control, commun'cations or appliance wiring specifications for a recommended solution by our engineers.
FOR A TRIAL ORDER OR A CARLOAD consult
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in charge of the antenna activities
of the American-British Laboratories in England and on the Continent during World War II. He
also was a member of the engineering staff of Federal Telephone and
Radio, later transferring to Fed-

eral Telecommunications Labs.

Triad Transformer
Appoints Graham
GRANT

GRAHAM,

previously

in

jobber sales for Triad Transformer
Corp. of Venice, Calif., has been
selected to fill the newly -created
post in the firm of product applications engineer. In his new position
he will work in an advisory capacity

with design engineers, assisting
them in transformer application
problems.
Triad inaugurated the plan when
it was learned that manufacturers
and engineers would welcome assistance in their design and application problems as they affected
transformers.

BÓE SC I+
AUTOMATIC TO ''O DAL

WI

with ACCURATE DIRECT READING= COU
The Boesch Tore-d Coil Winder Can now be equipped w h
a nf-w electronic counter which makes possible the accurate
courting of wire turns ae extremely high speeds.
-*Available

to Itcersejes of the -Western Electric Co., Int.

=hers

and 3aildere 1of ,000}l winding machinery, special
machinery and eguipm ti. Vrite/for brochure.
1

WORLD'S MOST VERSATILE

WINDING MACH NES

Armour Research
Appoints Wachowski
WACHOWSKI, former
assistant professor of electrical
engineering at Northwestern University, kas been appointed an
electrical engineer at Armour Research Foundation of the Illinois
Institute of Technology.
He will work with the communications and radio -frequency applications section of the electrical
engineering department.

COILS

he

BOESCI+
MANUFACTURING CO., INC.
DANBURY, CONN.

HILLARD M.

Stanford University
Sets Microwave Plans
A STEPPED-UP program of microwave research sparked by construction of a new $200,000
microwave laboratory with 15,000
sq ft of space was announced by
Stanford University. It is hoped
the new lab will be completed by
the spring of 1954.
The staff of the new lab will
number about 75. The present
building will be used for full-time
nuclear research and will be known
as the High Energy Physics
Laboratory, directed by W. K. H.
Panof sky.
An underground radiation vault
will be built for the new lab. Lab
ELECTRONICS

-
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The RIGHT power supply

for mobile equipment
is an EEPCO specialty
DC MOTOR OR GENERATOR
This small permanent magnet,

unit-As

bah -bearing

a

motor:

17125 H.P. at 6000 RPM continuous duty. As a generator:
output 4 watts et 6000 RPM
5 volts per 1000 RPM. Dimen-

-

1.29/32'
15/100'.

sions:

n

1-1/2"

a 1-

Outstanding experience in producing rotary
electrical equipment to meet rigid specifications
is an integral part of every EEPCO product.
Whether your problem involves an industrial
or highly developed military unit, EEPCO's
complete research and engineering facilities are
at your disposal. Contact EEPCO today for special design assistance that can provide you with
the best solution.

-

POLE MOTOR
for sound recorders, air circulators, many other applications.
4 -pole, 2 or 4 coil construction.
Will operate fuom 115 volts,
60 cycle a.c.
SHADED

DYNAMOTOR OPERATES FROM 12-24-32 VOLTS
Output of this remarkably compact unit is 500 volts at .100 amperes.
Dynamically balanced armature has 4 windings.

ELECTRO ENGINEERING PRODUCTS CO.
6 0 9

W. LAKE

STREET, CHICAGO 6, ILLINOIS

CAPACITOR TYPE MOTORS
MOTORS & GENERATORS.
SHADED POLE MOTORS (2-4-6 Pole)
DC MOTORS L GENERATORS
P

-M

DC
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MODEL 229 WAVEMETER
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(continued)

director E. L. Ginzton said a 70 million -volt linear accelerator is
planned. The accelerator will be
located in a trench inside the building with its electron beam piped
into the subterranean chamber,
located at an outside corner. Dr.
Ginzton emphasized that medical
use of the vault for radiation
therapy of cancer and other diseases is unlikely for several years.
However, a six -million -volt medical
linear accelerator being built at
the Stanford School of Medicine is
expected to provide such treatment
by the end of 1954.

Hull Named Capehart
Research Head
L. HULL has been appointed vice-president and general
manager of the research and development division of CapehartFarnsworth. Philo T. Farnsworth,
vice-president and technical director, will continue to be in charge of
special research activities.
Dr. Hull, who has been active in
atomic energy research since 1943,
was director of the Argonne National Laboratory's division of remote control engineering before
joining Capehart. While at Argonne, he took an active part in the
organization of the lab on a postwar basis. Earlier he was director
of process improvement for Tennessee Eastman. From 1933 to
1943 he was associated with Sperry
in a variety of positions including
those of project engineer, research
engineer and director of remote
control development. He was responsible for the development of a
wide variety of remote control
equipment for gyro-compasses,
searchlights, anti-aircraft guns
and bombsights.
HARVARD

Amerac is pleased to announce our Model 229 S -Band Wavemeter,
covering the frequency range of 2.3 to 4:5 KMC by either the transmission or absorption method with an external video output. Such
features as the Frequency vs. Counter Reading Table, sloping panel,
large diameter control knobs and small overall size (only 8" x 6?"
x 5") contribute to an ease and accuracy of operation hitherto not
found in such an instrument. Golden anodized aluminum panel fitted
to the glossy walnut cabinet presents a pleasing appearance. The Model
229 is indeed a truly versatile wavemeter to be used over a range of
frequencies not possible to cover with contemporary wavemeters.

Developing and manufacturing microwave test equipment has been
Amerac's business since 1946. Today, as a result of the experience
gained through these yeárs, we can provide a wide variety of microwave
test equipment featuring accuracy, ease of operation and fine appearance. In addition, Amerac will design and construct test equipment
to suit your own specifications. Call on us for experience and equipment of highest calibre in the microwave test field.

&

Next month see our cavity oscillators utilizing the Sylvania 6BM6
6BL6 Klystron as well as the 2C37 & 2C37A UHF Planar Triode

tubes.

American Research
Names Augustyn
RESEARCH CORP.
of
Bristol, Conn., announced the appointment of Thaddeus Augustyn
as vice-president. He will supervise production and engineering
for the company.
He resigned as works manager
of Bowser Technical Refrigeration,
where he has been one of the
AMERICAN

Anerac
Jrncorporafaá

CNT

cc
AVE
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Precisely
fabricated
to

the

most

Compact,

hermetically
sealed

for electronic devices
21/a" square, 4" high.
Weighs 1.2 lbs.

TIME DELAY RELAYS

SF AGASTAT is a solenoid operated, pneumatically -controlled time delay relay. It is hermetically sealed in an enclosure
only 21/2 inches square by 4 inches high. It weighs only 1.2 pounds.
Originally developed for aircraft use, the SF is ideal wherever
control devices must operate in wet, corrosive, dusty or explosive
atmospheres, and for applications involving shock, vibration or
acceleration. It is not affected by freezing temperatures. Time
delay range from approximately 30 milliseconds to more than one
minute. Completely adjustable throughout this range.

The

"3

Write for details and application engineering assistance.
Address Dept. A-13-14

AGA
DIVISION

(i

Elastic Stop Nut Corporation

of America
1027 Newark Avenue, Elizabeth, New
Pioneers in pneumatic timing.

i

;J

Jersey
Ìf

Miniature and Subminiature
Radio Tubes -Television Tubes
Hearing Aid Tubes
Our technical skill will improve the
performance of condensers, neon electrodes, soldering irons, electrical appliances, gauge glasses, diaphragms.
stoves, mica washers, and for all other
mica applications.

for
Improved Circuit Performance,
Life and Reliability
1b

Rugged

Dependable

Hermetically sealed
LB

a

We guarantee that the quality of our
mica will reduce your shrinkage costs!

Available in three ranges
Eliminates need for refer',
ente voltage source

case

Three control windings

Simplifies wiring

These outstanding Series RG -60-D Magnetic Amplifiers by ATLAS provide
extreme ruggedness and unfailing dependability for many voltage control
applications. By improving the performance and life of circuits in which
they are used, costly maintenance and repairs can be reduced. Competitive
in price with other voltage control methods, ATLAS Magnetic Amplifiers
have all the features you have always desired.
WRITE to Dept. AD for Bulletins for complete specifications.

Send for our "HANDBOOK
on FABRICATED

NATURAL
MICA"

Since 1929

INDUSTRIAL
MICA CORPORATION

ATLAS ENGINEERING CO., Inc.

225 So. Van Brunt St.
Englewood, New Jersey

3 EDGEWOOD ST., ROXBURY, MASS.
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NTSC
COLOR EQUIPMENT
PRICED RIGHT
BUILT RIGHT

by

A COMPLETE NTSC COLOR
EQUIPMENT PACKAGE FOR LESS
THAN $16,000!
Consists

of the following:

Type 2600 Color Sync and Waveform
Generator.
Matrixer and Encoder.
2610
Type
Type 2303 Color Monoscope.
Type 2121 Color Transmitter.
Type 2700 Equalizing Filter.
Type 2400 Color Picture Monitor.

Above equipment includes

all power supplies
which are of basically new design.
TQ1lnstrumQnt the world's leading manufacturer of
TV Production and Laboratory Test Equipment, now
makes available to the TV industry the first complete
NTSC COLOR package based on completely new and
integrated circuitry. This equipment is not to be confused
with any presently available which is essentially a modification or adaptation of obsolete black and white
equipment
This new approach enables Tellnsfrurncnt to realize
radical economies in manufacture, and still maintain the
highest degree of electrical and mechanical standards.
We welcome the opportunity to further acquaint you with
complete details concerning our NTSC color package.
Reprints of "What Design Engineers need to know about the NTSC color
TELEVISION STANDARDS" available on request

Manufacturers of a Complete Line of TV Test Equipment

TQ1-Jnstru,nent Co.lrrc
728 GARDEN STREET
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pioneers in the development of environmental test equipment since
1946. His background in the industry has also included the posts
of chief draftsman, coordinating
engineer and production manager.

Minneapolis -Honeywell
Acids Factory Space
MINNEAPOLIS -HONEYWELL REGULATOR Co. has taken a six-month

lease on manufacturing space at
Tucson Municipal Airport in
Tucson, Ariz.
The company plans to use the
facilities to insure uninterrupted
work on its jet fighter electronic
equipment during the winter
months. Increased volume of jet
work has taxed the company's
main flight center in Minneapolis.

Stevens Doubles
Plant Area
GEO. STEVENS MANUFACTURING CO.

of Chicago has completed an addition which doubles the area of the
present plant. The new space is
being used for manufacturing
high-speed coil winders and for an
enlarged engineering and design
department.

Gray Research
Names Winlund
has been appointed chief engineer óf Gray Research and Development Co.
He was formerly associated with
RCA and Westinghouse and is experienced in the design and application of radio broadcast transmitters, marine radar devices and
dielectric and other industrial heating equipment. He is a specialist
in radio and microwave equipment
for railroads.
EDMOND S. WINLUND

Stanford Research
Acquires Microwave
has
acquired the facilities of the Microwave Engineering Co. of Los
Angeles, located at the top of
Mount Lee in the Hollywood
district.
The new facility will be integrated as part of SRI's Engineering Division's Radio Systems Laboratory, and will be known as the
Mount Lee Laboratory of Stanford
STANFORD RESEARCH INSTITUTE
.
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AT LAST!

BUTTON STEM

FUNGUS -PROOF

NYLON

MACHINERY
for all tube sizes...
in any production
speed

LACING CORD and
FLAT BRAIDED TAPE
No more problems from mold and micro-organisms! For Heminway & Bartlett's
Nylon Lacing Cords and Flat Braided Tapes are completely fungus -proof. In addition, they have high abrasion -resistance and low moisture absorption. Their finish
has the desirable malleability of wax and is non-toxic to humans. Samples gladly
sent on request.
tlfeet Army, Navy and Civilian "Specs"

HEMINWAY& BARTLETT
The Heminway & Bartlett Mfg. Co., 500 Fifth Ave., N.Y. 36, N.Y.
Sales Offices: Chicago, Phila., Boston, St. Louis, Cincinnati,
San Francisco, Los Angeles, Charlotte, N. C., Gloversville, N.Y.

EST. 1888

Foreign Agent: Turner, Halsey Co., Inc., 40 Worth Street,
New York, N.Y. Cable Address: THECOTEX

You can produce button stems
for sub -miniature, miniature,

standard, cathode ray and
power tubes (as well as crystal
diodes and transistors), at any
rate you specify on one of
Kahle's machines.
Kahle button stem machines
cover the complete range from
single head to fully automatic
24 head units that incorporate
Kahle's own famous precision
high speed index mechanisms.
Kahle maintains strict confidence while building machinery

\

for its customer's products.
k`

r

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, MT8,

Manufacturers of
Electronic Components

T9, T12, ST12, T12ZDI, ST14, S14, ST16,
T51/2, T61/2,MT-IC, ST19, T14, ST128CT-9.

JAMES IPPOLITO

& CO.. INC.
401 CONCORD AVENUE, BRONX 54, N. Y.
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Kahle has contributed to the
electronics and glass industries for more than 40 years
today serves all the major
.

electronic tube producers in
this country as well as those in
many other nations.

Let Kahle solve your

button stem problem.
Write today.

h'ahli?

ENGINEERING COMPANY
1310 SEVENTH STREET

NORTH BERGEN. N.

J.
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Research Institute.
Present laboratory facilities will
be augmented for additional work
on radomes and antenna systems
for guided missiles. Also contemplated is fuller use of the
antenna measuring range to take
advantage of the favorable geographical location.
Robert Krausz, former vice-president and chief engineer of Mièrowave, has been appointed to head
the operation. Microwave's engineering staff of 15 also has been
retained.

a

familiar

&At at
(Ai-En
On charts like this the manu-'
facturing quality at Osters
is graphed constantly to

maintain uniformity of
product and the outstanding performance the Aviation industry demands.
Throughout the Oster plant
charts like this one are an
integral part of the manufacturing processes.

Whether you buy
BLOWERS

MOTORS

SERVOS

ACTUATORS

SYNCHROS

You can rest assured that every

phase of manufacture is carefully
controlled to assure you of the
highest quality of products required by the aviation industry.

You Can Depend

on SAFER

Fight

Flight
Products
ER
DST
with

JOHN OSTER
MANUFACTURING

COMPANY

AVIATION DIVISION

RACINE, WISCONSIN
Want more information?
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Ampex Organizes

Loudspeaker Firm
has organized a
wholly -owned subsidiary, the Ampex Loudspeaker Co.
With manufacturing facilities in
North Hollywood, Calif., the new
firm's initial output will consist
solely of theatrical loudspeakers.
The company was formed to fulfill
commitments to equip theaters with
integrated multidirectional sound
systems used with the new 3-D and
wide-screen techniques.
Ampex loudspeakers are being
built under license from the James
B. Lansing Sound Corp. Thomas
L. Taggart, comptroller, has been
temporarily reassigned as manager
of the loudspeaker subsidiary.
THE AMPEX

CORP.

More Companies Become
RETMA Members
new members, 13 active
and one associate, were admitted to
RETMA membership by the board
of directors bringing total membership to 362, the highest in
RETMA history. New members
FOURTEEN

RF LEAKAGE
ON THE

DRAWING BOARD
.

WHEN YOU DESIGN METEX ELECTRONIC

WEATHERSTRIPPING INTO YOUR EQUIPMENT
YOU GET ITS POSITIVE SHIELDING EFFECTIVENESS

-

AT MAXIMUM OVERALL ECONOMY

Plan now to take full advantage of
Metex Electronic Weatherstripping's
unusual effectiveness in shielding all
types of electronic equipment. Because
it is made of knitted wire mesh, Metex
Electronic Weatherstripping is both
conductive and resilient. It assures
positive metal -to -metal contact between all mating surfaces. And being
resilient it accommodates itself positively to surface inequalities.
In reality, Metex Electronic Weatherstripping can do more for you than
just shield RF leakage. It can cut the
cost of machining mating surfaces to
close tolerances. It can eliminate the

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 ón TV sets,
dielectric heaters, etc.
For detailed

are:

information on
METEX
ELECTRONIC
PRODUCTS, write

The Alton Co. of Union City,
N. J. (Associate) ; Andrews Tower
Co. of Fort Worth, Texas; Avionex
Electronics Corp. of Burbank,
Calif.; Cal-Tronics of Los Angeles,
Calif.; Chromatic Television Laboratories of New York, N. Y.; Don
Good of South Pasadena, Calif.;
R. L. Drake Co. of Dayton, Ohio;
International Instruments of West
Haven, Conn.; Olympic Radio &
Television of Long Island City,
N. Y.; Rek-O-Kut of Long Island
City, N. Y.; Swett & Sibley of
Cambridge, Mass.; T. J. Mfg. Corp.
of Martinsville, Ind.; Transistor

for FREE copy of
"Metex Electronic
Weatherstrips"
or outline your
SPECIFIC shielding
problem it will

-

receive our
immediate attention.
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the COMPLETELY NEW

HYCOR
PRECISION MACHINING

VARIABLE

OF ALL THE PLASTICS
including
POLYSTYRENE
BUTYRATE

COPOLYMER
TEFLON

1422

NYLON

ATTENUATOR

KEL-F

PLASTIC FABRICATING
Printloid is equipped for the complete
production of a wide variety of consumer and industrial items in any quantity. We work with any plastic material
in sheets, rods and tubes. Die -cutting,
deep drawing, stamping, forming, finishing, and assembling in our own plant.

.

SILK

SCREEN

revolutionary design in attenuators!

-

MOISTURE

-

TEMPERATURE

Withstands ambient temperatures of -40°C. to +100°C.; 95% humidity.
Resistive elements are accurate, noninductive, wire -wound and hermetically sealed in a special tough plastic compound.
Greater power dissipation.
clean, BRUSHES CANNOT
. easy to
Switch surface flat and smooth .
TRIP, exceptionally long life.
a QUIET
ideal audio mixer
extremely low switch noise level
controls.
"lubricated for life" bearings.
Stock types available with "LADDER,' "T," "H,' "L" and potentiometer
configurations up to 32 steps.
Send for Bulletin A-2 for specifications and prices.

PLASTIC PRINTING
LETTERPRESS

a

PROOF against SHOCK

.

HOT STAMPING

for Containers, Displays, Dials,
Laminated Charts, Machined Parts, Etc.
Ask for brochure illustrating various
plastic products fabricated to specification by Printloid.

.

.

.

.

.

.

Representatives:
BEE3E ASSOCIATES
5707 W. Lake St., Chicago, Illinois

BURLINGAME ASSOCIATES
103 Lafayette Street, New York City
HARRISON J. BLIND
1616 Cord Street, Indianapolis 24, Indiana

HYCOR SALES COMPANY

of California
11423

VANOWEN STREET
NORTH HOLLYWOOD, CALIF.

'for the ELECTRONIC'
INDUSTRIES

!uality

edflaw
TANTALUM

Spinning, forming and fabrication facilities
can produce the shape or part you need for
Electronics applications. If it includes
shapes or sections like those shown hereif its a "headache item"-or needs engineering suggestions, send blue print or
sample for quotations, or write for newest
Brochure 53E.

FORMED PIECES

ROLAND TEINER COMPANY, INC.

MOLYBDENUM
TUNGSTEN

i

134 TREMONT ST., EVERETT 49, MASS.

Your Speeial
111140114 Rolled
to Thin Sizes A

EV

7-7800

Engineering Offices: Chicago, Cincinnati, Detroit, Fort
Worth, Kansas City, New York, Los Angeles

Close Tolerances
YOUR INQUIRIES WILL

RECEIVE PROMPT ATTENTION

H. CROSS CO.
15 BEEKMAN ST., N. Y. 38. N. Y.
i WOrth

2-2044 and COrtlandt 7-0470

ELECTRONICS
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Products of Boston, Mass. and
U M & F Manufacturing Corp. of
North Hollywood, Calif.

Watch
TENSOLITE

for progress in

For High Dielectric

Strength, specify-

ELECTRONIC

WIRING!

NEMA Elects
New Officers
J. H. JEWELL, vice-president of
Westinghouse, was elected president of the National Electrical
Manufacturers Association at their
annual meeting to succeed L. G.
Hall, president of Stackpole Carbon

TENSOLON
TEFLON -INSULATED

WIRE & CABLE

THIN WALL

14 COLORS
FREE -

STRIPPING

Co.

For an extra margin of dependability at maximum

Vice-presidents named by meeting delegates are: J. L. Busey, vicepresident of GE ; J. W. Corey,
president of Reliance Electric;
W. A. Elliott, president of Elliott
Co.; F. F. Loock, president of
Allen-Bradley Co. and Hoyt Post
Steele, executive vice-president of
Benjamin Electric. Re-elected as
treasurer is A. F. Metz, president

operating temperaturas, specify these rugged

EXTRA

FLEXIBILITY
TOUGH TEFLON
INSULATION
TEMPERATURE

RATING:

-90°

to

+ 250°C

(continued)

Teflon insulated hook-up wires. Available in stranded sizes from 20 to 30 AWG with shields and teflon
jackets or lacquered braids. Constructed to meet

highest government and commercial standards,
Tensolon Wires feature the new Tensulated-Teflon
covering that eliminates pin holes and other
imperfections.
TENSOLON HIGH -TEMP WIRES
IN LABORATORY AND TEST QUANTITIES
ASSORTED

An economical sample kit for designers, engineers, testing
departments and development laboratories. Prices on request.

of Okonite.

WRITE FOR CATALOG TODAY

Radio Condenser
Appoints Chiefs

TENSOLITE INSULATED WIRE CO., INC., TARRYTOWN, NE

YORK

has been appointed
director of engineering in charge
of all engineering functions at
JOSEPH S. ROBB

Radio Condenser Co. of Camden,
N. J.
Melvin V. Weiss has been named

GERMANIUM Et

chief engineer of special apparatus
and tv and Jack Teal has been
named chief engineer of the auto
tuner division.

DIODE

Pentron Increases
Production Facilities
LAB MEASUREMENTS

Rapid
INSPECTION TESTING
regulated reverse voltages
-10, -50, -100, 0-150 volts at 5 ma
Forward current to 500 ma at 1.0 volt
Controls interlocked for routine tests
Reversed or shorted diode indication
Test fixture allows quick connections
Provision for accessory diode heater
Pre-set

MODEL
DT -100

:TELETRONICS LABORATORYINc.
WESTBURY, L. I., N. Y.

TEST EQUIPMENT
MANUFACTURERS OF ELECTRONIC INSTRUMENTS AND PRODUCTION

360

manufacturing facilities have been leased by Pentron
Corp. in Chicago for assembly
operations devoted to manufacturing magnetic recording heads,
amplifiers and related components.
The extra capacity will supplement the facilities of Pentron's
main plant. The two locations provide floor space of 47,000 sq ft.
ADDITIONAL

Accurate

Want more information?

Use post card on

last page.

GE Organizes New Groups,

Opens Tube Warehouse

of government
electronics activities of the GE
Electronics Division was announced by W. R. G. Baker, vicepresident and general manager of
the division.
Two new departments have been
REORGANIZATION

January, 1954-ELECTRONICS

"INDUSTRIAL"

The

average member of "The Representatives"

has been selling electronic products and components to jobbers and manufacturers for

for

10.15* years.. He is a member of the association formed to promote better internal
relations in the industry between the manufacturer and his customers and through the
years has bent all efforts to maintaining this
spirit of sincere cooperation, and a high code
of ethical selling. Since the early beginnings
of the electronics industry, "The Representatives;' by building up channels of distribution
have been a large factor in the growth of
the industry. Each member of "The Representatives" has been approved by a jury of his
peers os a salesman dedicated to upholding
both the standards and the expansion of your
market.

ELECTRONIC
COMPONENTS
Precision engineered electronic components
and connecting devices for all your needs.

ANODE CONNECTORS
INTERLOCK PLUGS
LAMINATED TUBE SOCKETS
TERMINAL STRIPS
WIRED ASSEMBLIES
METAL or BAKELITE STAMPINGS
TERMINAL BOARD ASSEMBLIES
SCREW MACHINE PARTS

*25% of all members of "The Representatives" have been selling in the industry for
over 20 years.
Call on The Representatives for assistance in
activating your sales program.

-NEW ITEMS-

TUNER STRIPS, SOCKETS
and BRACKETS for UHF
Our extensive design and production

111

facilities are available for developing
your special requirements and applications. Representatives In principal
cities throughout U.S.A.

National Headquarters Office

Your 1954 reference catalog ready
now. Write for it today. Dept. E -I.

"THE REPRESENTATIVES"
of Electronic Products Manufacturers, Inc.
600 S. Michigan Avenue, Chitogo 5, Illinois
HArison 7-2402

INDUSTRIAL HARDWARE Mfg. Co., Inc.
109 PRINCE STRUT

NEW YORK 12, N. Y.

Hundreds of standard

JONES
TERMINAL

PANELS

Complete equipment for

ANSPECIALS

DEKADIAL for accurate resistance,
capacitance, inductance. Readings to four
significant figures.
CIRCUIT SELECTOR:
six positions

RANGE SELECTOR:
seven positions

IMPEDANCE
BRIDGE

Universal BINDING POSTS
connect to all bridge arms

C;"

Several

pages of Jones

milliohm to 11 megohms
Capacitance: mmf to 100 mfs.
Impedance: mh to 1100 henrys

Resistance:

Catalog No. 17 illustrate
standard and special
panels we are constantly
producing. Latest special equipment enables
us promptly to produce
practically any panel required.
Send print or
description for prices,
without obligation. Hundreds of standard terminal strips also listed.
Send for Catalog with
engineering
drawings
data.

Send your
specifications
for prompt

-quotation_

1

1

1

1

Sxcefructaat

"icur acy

Resistance: =0.1

Capacitance: ±0.25
1.0%
Inductance:

`

SHOWN
MODEL 250-C1

$340

l"x

11" over-all. Convenient operation from bator
from
AC power lines
tery,
with E. M. I. accessory amplifier.

9"x

JONES MEANS
Proven QUALITY

1

GENERATOR SWITCH

DETECTOR SWITCH

HOWARD B. JONES DIVISION
CINCH MANUFACTURING

CORPORATION

CHICAGO 24, ILLINOIS

5015101*Es OF UNITE D.CAtR FASTENER CORP.

DISSIPATION FACTOR
and "Q" DIAL

GALVANOMETER

Write to factory for literature and
analysis of your needs.

4312

S. E.

Stark St.

PORTLAND 15, OREGON
LEGT
[11-1--wYEH
N

ELECTRONICS

-

January, 1954

Want more information?

O

-

MEASUREMENT CORP.

Use post card on

www.americanradiohistory.com

last page.

361

WHEN

PLANTS AND PEOPLE

DESIGN

ENGINEERS

TALK SHOP

TODAY

THEY TALK

(continued)

created to handle engineering and
manufacturing functions of the
division's government business.
All marketing functions will continue to be handled by the division's
government equipment marketing
section.

Thousands of these

MAGNA
BIT HOLDERS*

miniaturization
(i)

cut costs

4 ways
FOR POWER AND
SPIRAL SCREWDRIVERS

...

because miniaturization meets today's
demands for increased performance from
smaller, lighter equipment. It saves vital
space and weight on aircraft, guided missile and many similar applications . . .
and it is bringing new portability and
usability to countless types of commercial

Cuts labor costs.
No hand starting, no
1.

pre -positioning of

screws. Bit holds screw

and industrial equipment.
If your miniaturization problem involves
instrumentation, we can help. International
Instruments is devoted exclusively to the
design, development and production of
miniature instruments and has created
many important "firsts". We offer a complete line of 1" and 11/2" Meters featuring
accuracy and dependability comparable to
conventional sized meters
.
plus far
greater resistance to shock and vibration.
Special scales and ranges can be provided to meet practically any electrical
measuring requirement. Use the coupon
below to send for data sheets covering
our standard instruments
or ask our Engineering Department to help with your

-

special needs.

international
instruments
INCORPORATED

P.O. BOX 2954, NEW HAVEN 15, CONN.

E

send data sheets covering your
standard instruments.
Arrange to have your representative call.
Please

NAME
POSITIOU
COMPANY
CO. ADDRESS
CITY
ZONE

STATE

Want more information?

Use post card on

firmly. High energy
permanent magnet
J. J.

energizes bit with 10
times ordinary "pull".

Farrell

John J. Farrell, who joined GE
in 1913 and has been in charge of
heavy military electronic equipment since 1952, was appointed
general manager of the new heavy
military electronic equipment department.
Herman F. Konig, who joined
GE in 1932 and has headed light
military electronic equipment activities since 1952, was named
general manager of the new light
military
electronic
equipment
department.
Venard M. Lucas will continue as
manager of the government equipment marketing section, with headquarters at Syracuse.
The three units were previously
part of the division's government
equipment department, which has
been discontinued. George R. Metcalf, who was general manager of
that department, has joined the
company's engineering services division in New York as a consultant
to C. H. Linder, vice-president of
engineering.
The newly formed germanium
products unit of the GE Electronics
Division's commercial equipment
department set up its marketing
organization under James H.

2. Cuts bit costs .. .
through use of longwearing super hard,
low-cost interchangeable insert bits.

3. Cuts bit wear and
replacement since the
energized bit seats itself positively in the
screw slot or recess.

4.

screws.

L

Bit holders available for all

makes of power and spiral
drivers. Also super hardened
tool steel insert bits for all
types and sizes of screws.

Permanently Magnetic

Magna -Tip Hand Screw
Drivers*... bits for all types
and sizes of screws and
Magna -Tip Hex Drivers for
hex head screws.
*U.S. Patent No. 2,550,775.

Write for folder 95-E, information and pricer:

MAGNA DRIVER CORP.
779 WASHINGTON ST., BUFFALO 3, N. Y.

Want more information?
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Eliminates loss of

time and material
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SPECIFIED PERFORMANCE
Specify JELLIFF RESISTANCE WIRE
For

RANGE OF EXPERIENCE

..
..

07 ALLOYS

..

C01PLETE CONTROL OF MANUFACTURE
A WIDE

A WIDE RANGE

make

pewee

.

setteeos

.

.

âLLIFF the ideal source of

GWOW*
Asum

Resistance Wire to assure your Product's

Performance According to Specs.
1

Precision

resistors-rheostats-

relays-thermocouples-ohmmeters
-bridges-high-temperature fur-

JELLIFF
MANUFACTURING

CORPORATION
SOUTHPORT, CONN.

naces can all benefit from the

Gore°-

PLUS -PERFORMANCE of

Electronic an ¡minfra
l
playing
in

JELLIFF RESISTANCE WIRE

part
manufacture

rati

Detailed Enquiries Welcomed. Address Dept. 17

p

assembly

tronic and
tr°^Lt

MEYERCORD DECAL

o{ elec-

electro-

system
the

mechanical
e is {Or

-for

difficult
highly -specialized
applications

compon

Military

inquiry

W e invite yours n ally
n°{
when c°mm
units will

avaa

-for

melet l your
demands.

long

Lu r} orr

day -after -day
production runs-

{ur

Sometimes we are too prone to tell our

ments of Meyercord in solving those "impossible" decal transfer applications .. .
like the new E-5 1 aircraft decals that resist up to 900 degree temperatures of jet
engines, as well as the ravages of strong
solvents and aircraft fuels. Specialized
decal applications are a mighty important
part of our business ... but we're still first
and foremost in the business of supplying
standard Meyercord nameplate and identification decals. Whether you make typewriters, appliances, electrical conduit...

any product that is turned out on longtime production runs, be sure to investigate the advantages of Meyercord decal

uniformity, fine quality and unbeatable
service on your production line.
Send for This Manual of

-

January, 1954

\`

5e{`,1Cits
re:i

cnáGasoie
eg{cbec
9,ysterns.

l

and

ab°e
rn°nenancg

!

O

///

MEYERCORD DECAL NAMEPLATES

Shows hundreds of uses for durable, washable decal nameplates ... as trademarks,
instruction charts or diagrams- in any
size, colors, or design. The Meyercord
Nameplate Manual is FREE... but request
it on your business letterhead, please.

THE MEYERCORD CO.
ar(aco
fJoddé4,yzatîecv,coma.zi
ELECTRONICS

d? lel.

\

opn~^t'a;dt

Meyercord Laboratory and Production Experience
-PLUS Unexcelled Service-to Serve You Better!
friends about the spectacular achieve-

s7v-.}.,3s

system

ele_cimmic Coe,a.

DEPT. N-303, 5323 WEST LAKE STREET

Roseland, New Jersey

CHICAGO 44, ILLINOIS

Manufacturers of Precision Synchros

Want more information?

Use

post card on last page.
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FOR

POSITIVE, LOW-COST

Herman F. Konig

Sweeney, manager of marketing
fitereettto

Only the manufacturer of genuine Bead Chain
offers you a new, more versatile belt drive that
will accurately time and control the movement
of all types of devices. Among such applications
are radio and television tuners, recorders, air
conditioners and timing devices. Costly gearing
mechanisms can be eliminated and efficiently
replaced by the specially designed sprockets that
accurately fit the individual beads without slippage and backlash. Friction is at a minimum
and tensile strength of the Bead Chain belt
(from 15 to 200 lbs.) is very high in proportion
to size and weight.

On y this, the original Bead Chain is manufactured to
such close tolerances that it can be applied at low cost
IS .0 type or positive non -slip sprockets)
fl®

Write to us today for detailed infovmation
about sprockets and Bead Chain belts. It
can save you a lot of time and money later.

THE BEAD CHAIN MANUFACTURING CO.

88 Mountain Grove St., Bridgeport, Conn.
Please send me information about
Bead Chain sprocket drives.

NAME
TITLE
ADDRESS

for germanium products.
Richard H. Rudolph was appointed manager of sales. He has
been sales manager for precision
and laboratory test instruments
since 1948.
Edwin O. Vandeven was named
manager of marketing administration. He has been commercial engineer for germanium products since
1951.
Guy O. Whelchel was appointed

manager of marketing administration and research. He has been
engaged in marketing administration for the commercial equipment
department since 1951.
Samuel R. Tedford, who has been
a section leader in the advertising
section of the commercial equipment department since 1950, was
named manager of advertising and
sales promotion.
In other activities, GE opened
its new tube warehouse in Los Angeles. A prediction that the future
growth of the electronics industry
in the West Coast region may be
"several times the growth of the
rest of the country," was made by
J. Milton Lang, general manager of
the GE tube department, at the
opening of the new 25,000 sq ft
building.
The new warehouse, under the
management of W. E. Morrison,
was built in accord with GE
specifications and will be occupied
by the company under long-term
-

BEAD

THE

CHAIN

MANUFACTURING

CO.,

Bridgeport 5, Conn.

original and world's largest producers of Bead Chain
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r
MO -BRAZE
A high temperature brazing powder for rapid

formation of strong joints

molybdenum to molybdenum
molybdenum to tungsten

PRECISION

tungsten to tungsten

RF STEP
No volatilization in hydrogen or high vacuum

full information
Write or phone
For

ATTENUATOR
Model AT -120 0 to 1000 MC

AMERICAN ELECTRO METAL CORPORATION
320 Yonkers Ave.

Yonkers, N. Y.

Small, rugged ladder attenuator
achieves attenuation accuracy
and low vswr from dc to uhf.
Suitable for all signal and sweep

generators in this frequency
range.

YO nkers 8-2211

Care

in design assures maximum flexibility in mounting,
drive, and types of input and
output connections.

AIRCRAFT SERVO COMPONENT
The Type 71-5 Baroresistor is a pressure actuated
potentiometer designed for operational use in air-

craft.

It

Easily adaptable for inclusion in
different types of ,test equipment and in laboratory and pro-

duction test applications.

features:

HERMETICALLY SEALED MECHANISM
The potentiometer winding and operating parts
are hermetically sealed in a vacuum. Pressure is
applied inside the bellows only. Therefore, the Type
71-5 Baroresistor is not affected by dust, fungi, or
moisture.

RUGGEDIZED CONSTRUCTION
A

special high force mechanism was developed

for the Trans-Sonics Baroresistor to avoid the necessity for employing micro force potentiometer elements. Shock of 30g in any direction will not cause
electrical discontinuity.

MACHINE CALIBRATION

RAN5 SON ICS, 1NC
er

Each instrument is calibrated by machine and its
performance is automatically recorded as a graph
of resistance versus pressure. Every turn of the
winding is Inspected. All electrical characteristics
are automatically checked in an eleven stage inspection cycle.

ana MASS.

BARrJHESIST(}R
PAR,

SR

ka

1111

No.

'See

oNMS

TECHNICAL REPRESENTATIVES
Los Angeles,

Telephone:

Calif.

Cumberland 3-4183
San Carlos, Calif.
Telephone:

Condensed Data

Lytell 3-2189

Range: 0-14.7 psi, absolute
Resistance: 7500 ohms
Maximum voltage: 75 volts
Resolution: /3%
Accuracy: 2% of full scale

Boston, Mass.
Telephone:
Capitol 7.9797

Dayton, O.
Telephone:
Hemlock 1254

Seattle, Wash.
Telephone:
Main 7005

Fire Control-Air density measurements.
Telemetering-Pressure transducer.
Recording-Pressure transducer.

Write for
Bulletin No.
71-5 for
further details

ELECTRONICS

-

Price:
$225.00

Short delivery

January, 1954

TRANS SONICS, INC.
5

Forest Street

ATTENUATION RANGE
Up to 120 db total

OUTPUT IMPEDANCE
50 or 75 ohms nominal

INPUT IMPEDANCE
100 or 150 ohms nominal
50 or 75 ohms optional

INPUT AND OUTPUT VSWR
1.1 to 1000 me at 50 ohms

Quick

delivery on Standard

Models. Prompt attention
given to special requirements.

Houston, Tex.

Telephone:
Telephone:
Monroe 5-5624
Sweetbriar 2175
Cleveland, O.
Detroit. Mich.
Telephone:
Telephone:
Broadway 3.2900
Yellowstone 2-7849
Home Office: Telephone Lexington 9-2508
St. Louis, Mo.

Typical Applications
Servos-Vary servo loop gain as a function of
altitude.
Computers-Voltage divider, P total/P static.

MAXIMUM STEPS
Ten (eleven contact positions)

Bedford, Mass.

Want more information? Use post card on last page.

www.americanradiohistory.com

PAT.

PENDING

TELEVISION
CORPORATION
1001 FIRST AVENUE,
ASBURY PARK, N. J.

363

PLANTS AND PEOPLE

(continued)

lease. The building also houses GE
western sales offices as well as commercial service offices and a com-

mercial engineering laboratory.

mmf/ft

NYU Expands Electronics

Curriculum
A BROADENED program at NYU's
College of Engineering consists of

MEASURE
HIGH -FREQUENCY
VOLTAGES
with the

BRUEL & KJAER

Heterodyne Voltmeter
This selective vacuum tube voltmeter is
particularly useful in radio, radar and
television circuit measurements, signal
generator control, and monitoring of
coaxial carrier frequency systems. It is
designed for the measurement of high frequency voltages and has very high
sensitivity for measuring extremely
small R. F. voltages.
All measurements are made through
a test probe. The input voltage is indicated on one meter, and the degree of
amplitude modulation of the signal on
a second meter. Normal sensitivity is
in the microvolt and millivolt range;
however, by using an external attenuator
this range can be extended to a maximum of 10 volts.
For specifications on the Model
BL -2002 Heterodyne Voltmeter and
information on the complete line of
Bruel & Kjaer Instruments, write Brush
Electronics Company, Dept. K-1, 3405
Perkins Avenue, Cleveland 14, Ohio.
Outside U.S.A. and Canada, address

Bruel

&

Kjaer, Naerum, Denmark.

ACOUSTIC AND TEST INSTRUMENTS
Bruel & Kjaer instruments, world famous
for their precision and workmanship, are
distributed exclusively in the United States
and Canada by Brush Electronics Company.
BL -1012
BL -1502
BL -1604

Beat Frequency Oscillator

Deviation Test Bridge
Integration Network for Vibration Pickup
B

BL -4304
BL -2105
BL -2109
BL -2304
BL -2423
BL -3423
BL -4002
BL -4111
BL -4120

L-4304

Vibration Pickup
Frequency Analyzer
Audio Frequency Spectrometer
Level Recorder

Megohmmeter and D. C. Voltmeter
Megohmmeter High Tension Accessory
Standing Wave Apparatus
Condenser Microphone
Microphone Calibration Apparatus and
Accessory
BL -4703 Automatic Frequency Response Tracer

BRUSH ELECTRONICS
COMPANY
formerly

The Brush Development Company.
Brush Electronics Company
is an operating unit of
Cleve Corporation.

Want more information?
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fall and spring courses in amplifier coupling networks and vacuum
tube and transistor circuits, and a
fall course in theory of fractional
horsepower and servo motors.
Courses are designed particularly
for electronics engineers engaged
in radar circuitry, servomechanism
component design and allied fields.

CBS -Columbia Become,.
Division of CBS
WILLIAM S. PALEY, chairman of
the board of the Columbia Broadcasting System, announced that the
activities previously carried on by
CBS -Columbia as a subsidiary will
be carried on by the organization
as a division of CBS under the designation of CBS -Columbia. He
stated that the organizational
change was made to simplify the
over-all corporate structure and to
permit greater integration of activities of CBS -Columbia with CBS.
In the new division Frank R. Day
has been named production engineer in the industrial engineering
department. He has had more than
30 years experience in the radio -tv
field and has been plant and production manager for U. S. Television
Corp. and also headed production
testing for Pilot.
In the special products unit of
the division, Robert G. Horner,
George Wass and Harold Metter all
have been named to color tv receiver design and production engineering assignments.

AIR -SPACED ARTICULATED

CABLES
offer a unique combination of

1/

FRACTIONAL
CAPACITANCE
HIGH
IMPEDANCE
MINIMUM
ATTENUATION
ALONG WITH

EXCEPTIONAL
FLEXIBILITY
LIGHT WEIGHT

38 STOCK TYPES
FOR ANY OF YOUR STANDARD
OR SPECIAL APPLICATIONS
A few of the
very low capacitance types
are :
Type No.

c.44
c.4
c.33
C.3

Capacitance

µµ Flft.
4.1

4.6
"4.8

Impedance
ohms

252
229

1.03'
x.03'

220
197

0.64'

c.22

5.4
5.5

C.2

6.3

171

c.zz

6.3
7.3

173

C.I

/

O D.

0.64'
0.44'
0.44'
0.36'
0.36'

184

150

WE ARE SPECIALLY ORGANIZED TO HANDLE DIRECT
ORDERS OR ENQUIRIES FROM OVERSEAS

SPOT DELIVERIES FOR U.S.

I-T -E Moves Special

Products Division
THE SPECIAL products division of
the I -T -E Circuit Breaker Co. of
Philadelphia moved from the com-

pany's main plant to a separate
plant in the city.
The new plant houses not only
the offices of the special products

BILLED IN DOLLARS-SETTLEMENT BY YOUR CHECK

CABLE OR AIRMAIL TODAY

TRANSRADIO
\\\\
H.M. GOVERNMENT

138A CROMWELL RD., LONDON, S.W.7
ENGLAND
CABLES: TRANSRAD LONDON
Use post card on last page.
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coil
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REGULATED
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POWER SUPPLIES
When your design specifies coils, get in touch
with us. As coil experts, we co-operate with
design engineers to produce prototypes. Use
our 35 years of experience to save time, effort
and money. Coto -Coil Company, 65 Pavilion
Avenue, Providence 5, R. I. New York Office:
10 E. 43rd Street, New York 17.
<4.GIS/O

BENCH MODEL 50

0-500 VDC

Coto a

0-500 MA

'CONTINUOUSLY VARIABLE

NO

O

A general - purpose, heavy - duty
precision -regulated power supply
for bench use. Incorporates stable
5651 reference tube, overload
circuit -breakers, time -delay tube
protection.
Also available for standard
rack mounting (Model 50-R, Panel
size 101/2" x 19". Depth 141/4".)

Coil s

e5hocnve,
inventory

of Radio 0.0003070eShock's
electronic supplies!
of technical

1icctcatia2zl
INPUT:...

105-125 VAC, 50-60c
OUTPUT VOLTAGES
0-500 VDC, 0-500 MA
Regulation (line)
<0.15%
Regulation (load)
< 0.5%
Internal Impedance: ..< 2 ohms
Ripple and Noise: .< 8 mv rms
Polarty: + or- may be grounded
0-50 '/DC, 0-200 VDC
bias
Regulation (line)
<0.1%
Internal Imped: 32,500 ohms max
Ripple and Noise: ...< 5 mv rms
6.3 VAC, SA
unregulated
° 6.3 VAC, 5A
unregulated

rte`

4

2

-

.

...

STABLE

How many are immediately available
from stock in YOUR vicinity?

r
i!I

(1) Solenoid,

(2) Screen Booth

DEPENDABLE

MODERATELY PRICED

IIIiI

perature Indicator, (7) Dosim
eter Charger,
(8)
2KV
Supply, (9) Micropositioner.

l'-

ilhiü

LAMBDA
ELECTRONICS CORP.
CORONA

68,

NEW YORK

*For complete specifications on these and
other models write for catalog e-)0.
ELECTRONICS

-

January, 1954

Filter, (3)

Printed Component, (4) Mercury Counter,
(5) Transistor Transformer, (6) Tem

New!
Free!
224 -page
Catalog

9

r

I

54zz

RADIO SHACK CORP.
Name..

St.
167 WashinNt ons

Company

Address

Wont more Information?

Use post card on

www.americanradiohistory.com
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MODULATOR by MANSON
peak power-Model 200T
Hydrogen -Thyratron Modulator
The Modulator functions at various pulse widths and frequencies up
to the indicated peak power, or maximum average power of 5 kilowatts.

2.5 MEGAWATT

POWER -SUPPLY Section supplies
at 0.5 amperes, and is fully interlocked and protected against DC or AC
overload so that it may be used independently for external equipment if desired.
The

10 KV

The PULSER includes an adjustable filament
supply for magnetrons, internally- or externally -synchronized JAN triggers for 5C22 or
1907 Hydrogen -Thyratron switch tubes, pulse current and voltage -view circuits, and peak -

reading voltmeter capable of measuring up to
40 -KV output pulses.
MECHANICALLY, the complete unit is on
casters, and is contained in a rigid framework
with bench space on top and interlocked doors
Layout permits ready interon three sides.
change of pulse transformers, pulse -forming
network, and charging choke.
Complete Data in Bulletin E-1

Hard- or Soft -Tube Modulators at all power levels built to specifications.
Your inquiry is invited.

MANSON LABORATORIES
207 Greenwich Avenue

Stamford, Conn.

-

Industrial Control Devices
Electronic and
Electro -Mechanical Instruments

division but also the company's
facilities for assembling jet engine
components. With other buildings
of the division, a total of 185,000
sq ft for manufacturing and 16,000
sq ft for office area is now used.

Photo Chemical Opens
California Company
Photo Chemical products of New
York City opened an affiliate, Photo
Chemical Products of California, in
Santa Monica. According to Henry
G. Renaud, president, the California
operation will concentrate its activities in printed electronic circuit applications and development of phosphor screens for color tv kinescopes.
The West Coast operation will also
continue the manufacture of aircraft instrument dials and electronic panels using their "Wrinlay"
process.
John Lesser, formerly production
manager of Multi -Metal Wire Cloth
Co. of New York City, has been
elected vice-president and general
manager of the California blant.

Superex Operates
Rayburne Corp.
ELECTRONICS CORP. of
Yonkers, N. Y. is operating Rayburne Corp. (formerly Grayburne)
also at Yonkers, and will market
the combined lines of electronic
components and equipment under
the Superex name.
Headed by Daniel Schulman and
Marvin Buchalter, Superex has
been engaged in the manufacture of
electronic equipment for the
civilian and military fields.
SUPEREX

F*.4-rugge
THE NEW SERIES 100 RELAY
(Hermetically Sealed)

One of the greatest challenges in the field of electronics is the designing of components small enough and
rugged enough for today's and tomorrow's "miracle" machines and equipment.
The engineers of the Signal Engineering & Mfg. Co., always alert to this challenge, now offer the new Series 100
Miniature Relay which is among the smallest and most sensitive of the double -pole type. It maintains high precision
under varying conditions and is ideally suited to such equipment as military guided missile controls which must withstand extremes of shock, vibration, and temperature.
DIMENSIONS

1"x1"x13á"
Engineering
Representatives
in Principal Cities.
368

Write now for Bulletin

SR

-6

RELAYS

S IUG N A LL

& MFG. CO.
LONG BRANCH, NEW JERSEY

ENGINEERING

Want more information? Use post card on last page.

Electronic Engineers
Needed By Navy
THERE

are current research vacan-

cies at the Naval Research Laboratory in grades GS -5 to GS -12 with

basic entrance salaries from $3,410
to $7,040 per year. A Bachelor's
degree in an appropriate field is
required and applicants with
graduate degrees are particularly
desired. Post graduate research experience in electronics will be given
January, 1954

-

ELECTRONICS

'QUARTZ CRYSTALS

FT -243-.093" Pin Dia.-.486" Pin Spc
FOR HAM AND GENERAL USE
4035
4080
4110
4165
4190
4255
4280
4300
4397
4450
4490
4495
4780
4845
4930
5030
5205
5235
5250
5300
5305
5333
5385
5485
5500
5675
5677
5700
5706

5725
5740
5750
5760
5773
5775
5800
5806
5825
5840
5850
5852
5873
5875
5880
5900
5906
5925
5940
5950
5973
5975
6206
6225
6240
6250
6255
6273
6275

6300 6925
6306 6940
6325 6950
6335 6973
6340 6975
6350 7450
6373 7473
6375 7475
6400 7500
6406 7506
6425 7525
6673 7540
6675 7550
6700 7573
6706 7575
6725 7600
6740 7606
6750 7610
6773 7625
6775 7640
6800 7641
6806 7650
6825 7673
6840 7675
6850 7700
6873 7706
6875 7720
6900 7725
690S 7740
10 for

7750
7773
7775
7800
7825
7840
7850
7873
7875
7900
7906
7925
7940
7950
7973
7975
8206
8225
8240
8250
8273
8275
8300
8306
8325

1015
1110
1150
1525
1915
1930
1940
1950
2065
2105
2118
2125
2140
2145
2305
2320
2390
2415
2430
2442
2460
2532
2545
2557
2605
2738
2785
2895
2940

3005
3010
3202
3215
3237
3245
3250
3460
3500
3540
3590
3640
3680
3720
3735
3760
3800
3840
3885
3995
6000
6025
6040
6050
6073
6075
6100
6106
6125

6140
6150
6173
6175
6200
6440
6450
6473
6475
6500
6506
6525
6540
6550
6573
6575
6600
6606
6625
6640
6650
7000
7006
7025
7040
7050
7073
7075

7100 8125

.... 10 for

54.00 990 each
490 each....
Low Frequency-FT-241A for SSB,
Lattice Filter etc., .093' Pins. 1A

.486"

marked

SPC.

in

58.00
FT -1718

BC -610
2 Banana

Channel SCR

Nos. O to 79. 54th Harmonic and 522
270 to 389, 72nd Harmonie. Listed >/s"
below by Fundamental Frequencies, s/2"
fractions omitted.
370 393 414 436 498 520 400
372 394 415 437 501 522 440
374 395 416 438 502 523 441
375 396 418 481 503 525 442
376 397 419 483 504 526 444
377 398 420 484 505 527 445
379 401 422 485 506 529 446
380 402 423 486 507 530 447
381 403 424 487 508 531 448
383 404 425 488 509 533'450
384 405 426 490 511 534 451
385 406 427 491 512 536 452
386 407 429 492 513 537 453
387 408 430 493 514538 454
455
3884094 1 494 515
456
390 411 433 495 516
457
391 412 434 496 518
392 413 435;497.519
458
490 each ....10 for 54 00 l

459
461
462
463
464
465
466
468
469

470
472
473
474
475
476
477
479

710618140
7125 8150
7140 8173
7150 8175
7173 8200
7175 8340
7200 8350
7206 8375
7225 8380
7273 8400
7275 8425
7300 8430
7306 8450
7325 8460
7340 8475
7350 8483
7375 8500
7400 8525
7425 8550
7440 8575
8000 8583
8006 8600
8025 8625
8050 8650
8073 8733
8075
8100
8106

Plugs

P

s

SPC

S

5910 2030 23
6370 2045 2305
6450 2052 2320
6470 2065 2360
6497 2082 2390
6522 2105 2415
65471

2131
2145
2155
2220
2258
2260
80
7930 2282
2290
7350
7380
7390
7480
7580
7010

2442
2532
2545
2557
2660
2940
3035
3120
3150

3155
3202
3215
3232
3237
3250
3510
3520
3550
3570
3580
2945
3955
3970
3995

480
990 each. ..10 for 58.00
add 80d postage for every 10 crystals (or less).

-

746
TUNING
foundation
UNITS
coils and condense'
for 80 meterVFO n
BC

SUN

x9ßtParts Distributors, Ltd.
520 Tenth St. N.W.-Wash., D.C., Dept. E,,

exciter

lens

IF IT'S NEW

...

IF IT'S NEWS

... IT'S FROM

Ha

Elco Corporation now introduces a subminiature printed -circuit socket to take
its place beside Elco's other superior
products. Here illustrated are Elco's 5 contact in-line, and 8 -contact round -type
for tubes. Also available are 3 -contact
and 4 -contact in -line subminiatures for
transistor applications; as well as 6 and
7 -contact for tubes. Elco's new design
automatically centers the tube -pins in
position, eliminating strain on the tube
body. Insertion pressures are low enough to allow easy insertion of the tube pins,
yet a positive contact retention holds the tube securely in the socket under vibration. This also provides excellent circuit performance. Insulator construction with
barriers provides a longer creepage path between contacts. Electrical and mechanical efficiency and stability are maintained consistent with Elco's high record for
quality. Full technical data is yours upon request; as is information regarding
Elco's complete quality -line of miniature and subminiature tube -sockets, shields
and Varicons-the sensational miniature connectors now available with covers,

brackets and handles.
For Catalog Sheets, Call GArfield 6-6620 or Write ELCO Corp., 190 W. Glenwood, Phila. 40, Pa.

STOCK KNOBS
IN ANY QUANTITY
... AND NEVER A TOOL CHARGE!
Measurements Corporation
MODEL 82

STANDARD SIGNAL
GENERATOR
20 Cycles to 50 Mc.

GEE-LAR-The House of Knobs
-has hundreds of styles and
patterns in stock at all times.
Whatever your needs... whether
for production, lab or experiment ... you can get them faster
and at lower cost from GEE -LAR.

FREQUENCY RANGE: 20 cycles to 200
Kc. in four ranges. 80 Kc. to 50 Mc.
in seven ranges.
OUTPUT VOLTAGE: 0 to 50 volts across

7500 ohms from 20 cycles to 200
Kc. 0.1 microvolt to
volt across 50
1

ohms over most
Kc. to 50 Mc.

of range from 80

WRITE TODAY

for Gee -Lar Catalog

MODULATION: Continuously variable
from 20 cycles to 20 Kc.
POWER SUPPLY:
117 volts, 50/60
cycles. 75 watts.
DIMENSIONS: 15" x 19" x 12".
0 to 50 %

LWeight,

50 lbs.

MEASUREMENTS

THE HOUSE OF KNOBS

CORPORATION
BOONTON

NEW JERSEY

GEE -LAR
d

ELECTRONICS-January, 1954

.r

...-

Want mare information?

COMPANY
MANUFACTURING
=1i*
ROCKFORD, ILLINOIS

1332 10TH AVENUE
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N EY'S

credit toward qualifying for a
higher grade, depending upon the
kind and amount of experience.
Persons who have these qualifications and are interested in a
government career in electronics
research are urged to complete an
application for Federal employment, Standard Form 57, and mail
it to the Personnel Officer, Naval
Research Lab Washington 25, D. C.

SMALL PARTS

BIG

PLAY A
PART IN
PRECISION INSTRUMENTS
The Ward Leonard Electric Company's New Plunger Potentiometer Type Rheostat, illustrated at the right,
uses a sliding contact made of one of
Ney's Precious Metal Alloys.

Paliney #7* Slider

The J. M. Ney Company has developed a number of precious
metal alloys which are fabricated into contacts, wipers, brushes, slip
rings, commutator segments, and similar components for use in
electrical instruments. These Ney Precious Metal Alloys have just
about ideal physical and electrical properties, high resistance to tarnish, and are unaffected by most corrosive atmospheres. Consult
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.
*Reg. trade-mark

ILlNYD9B

THE J. M. NEY COMPANY

179 Elm St., Hartford 1, Conn.

Specialists in Precious Metal Metallurgy Since 1812

7
TOPS! AEROCOM'S
DUAL AUTOMATIC
PACKAGE -TYPE
RADIO BEACON!

Packard -Bell

aerophare, for unattended service,
consists of two 100 watt (or 50 watt)
transmitters with keyer, automatic
transfer and antenna tuner.

Names Michaels
has been appointed supervisor of Packard Bell's advance development group
which is engaged in research and
development of color tv and the
possible applications of transistors
and printed circuits to radio and
tv receivers.
He comes to the company from
the Pomona division of Convair
where he was supervisor of the
control system design group engaged in research on the application of transistors. Prior to that
he was a member of the research
staffs of the Rauland Corp. and
Cook Research Labs in Chicago.
While with Rauland he engaged
principally in development of the
EDWARD L. MICHAELS

r.quency range 200-415 kcs., crystal
controlled (self-excited oscillator coils
available). High-level plate modulation
of final amplifier is used, giving
40% tone modulation in 100 watt
transmitter and 60% in 50 watt model.
Microphone P-T switch interrupts
tone, permitting voice operation.
This unit can be operated in air
temperature range -350C to +45°C using
3B25 rectifiers; humidity up to 95%.
The" stand-by" transmitter is selected
when main transmitter suffers loss (or low
level) of carrier power or modulation.
Audible indication in monitoring receiver
' tells which transmitter is in operation.
I

Want more information?

in Gastonia, N. C. has
been taken over by Pyramid Electric of North Bergen, N. J. as part
of its current expansion program.
The factory consists of 160,000 sq
ft of floor space. It is now in
process of renovation and will begin operation in January, 1954
employing approximately 1,000
persons in the manufacture of
A PLANT

paper, motor starting and ceramic
capacitors.

"Phis
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Pyramid Acquires
Southern Plant

Use post card on

lost page.
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color tv picture tube. At Cook he
was senior project engineer in

charge of Aerobee rocket instrumentation.

model 440A

push-button
oscillator
from 0.01

NEW

CONTINUOUS FREQUENCY COVERAGE

aegfy,e,./et
WITH
SCIENTIFICALLY -DESIGNED
SMALLER CUP POINTS

Tested comparatively by
United States Testing Company° with standard cup
point screws and screws with
angled and serrated points,
the new Allenpoint demonstrated (1) greater locking
power at all measured instal-

lation vs removal torque
pressures, (2) uniformly
high shaft holding power
in torque resistance tests,
(3) unmatched performance

under vibration, and (4)

more complete shaft contact
pattern. Sold only by leading
Industrial Distributors. Write
for more facts about the results of these important tests
of set screw performance.
°Report No. E 5576,
March 17, 1953.

SINE WAVE AND SQUARE WAVE

ALLEN
Want more information?

ELECTRONICS

-
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calibration ± 1.0%
hum
0.1%

distortion ....0.1%
amplitude. . ±.25dó

Texas Instruments Officials
Open New Plant
J. E. JONSSON and Eugene McDermott, president and chairman
of the board of Texas Instruments,
congratulate each other during the
ceremonies which marked the completion of the firm's recent plant
Located in Dallas,
expansion.
Texas, the company now has nearly
200,000 sq ft of plant area, including the new 90,000 sq ft addition,
devoted to the manufacture of precision electronic, electro -mechanical
and geophysical equipment.
Net sales of the company have
climbed from under $5 million in
1948 to an estimated $30 million for
1953. Employees now number over
2,000.

PRICE

$495.00

INSTRUMENT

COMPANY

580 MASS. AVE., CAMBRIDGE 39, MASS.

tMPR©í/
model 330A

ultra -low

Raymond Engineering
Appoints Thompson
H. RAYMOND, president and
founder of Raymond Engineering
Laboratory of Middletown, Conn.,
announced the appointment of
Lincoln Thompson as a vice-president of the company. The appointment will permit Raymond to devote full time to inventive projects.
Thompson joined the research
department of VictOr Talking
Machine Co. in 1923 and in 1925
left to become assistant to W. H.
Bristol, president of the Bristol Co.,
where he was instrumental in developing talking pictures and elecHORACE

MANUFACTURING COMPANY
Hartford 2, Connecticut, U.S.A.

cps to 100 kc

frequency
band-pass filter
from 0.02

cps to 20 kc

CONTINUOUSLY VARIABLE CENTER
FREQUENCY AND BAND WIDTH
Band Width: Variable

Insertion loss: 0 db

from 0.02 to 2,000 cps.,
or 0.2 to 20,000 cps.

Slope: 24 db/octave
Noise: 100 microvol

last page.
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PRICE

$450.00
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tronic devices.
In 1932 he made the first practical talking book records for the
blind and also founded a small
company to develop and manufacture sound recording devices. By
1940 he had perfected an electronic
disc dictating machine and The
Sound Scriber Corp. was begun to
manufacture and market it. He
served as president of the company
from 1940 to 1950. He developed
the recently announced Sound
Scriber 24 -hour recorder. He has
received nearly forty patents in the
electronic and sound recording field.

MICROWAVE
DEVELOPMENTS
Wheeler Laboratories is an engineering organization which offers
consulting and engineering services in the fields of radio and radar.
Inquiries are welcomed regarding the solution of unusual or
specialized problems in microwave design; a brief summary of our
work to date is available on request.
Under the personal direction of Harold A. Wheeler, the Laboratories have enjoyed a steady growth since 1947, concentrating on
development of microwave components and equipment to fill the
specific needs of our clients. To meet this expanding program, the
staff has been increasing through the regular addition of particularly
capable young engineers, and the laboratory facilities are presently
being augmented to include a field station for testing antennas.
Your inquiry will receive our prompt and courteous attention.

Wheeler Laboratories, Inc.
122 Cutter Mill Road, Great Neck, N. Y.
Great Neck 2-7806

COMPLETE JEWEL ASSEMBLIES
WILL SPEED YOUR PRODUCTION

Production Underway
At Thermador Plant
THE NEWLY occupied 77,000 sq

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.

Thor Corp. Buys
Phillips Control

Over 90 years of serving industry with Quality jewel bearings

1
372

Precision glass grinding

Ferrite precision products

Sapphire stylii

Spruce Street, Waltham 54, Mass.
Wont more information?

Use post card o.,

major appliance manufacturer, has purchased
the
Phillips Control Corp. of Joliet, Ill.,
maker of components for the elecTHOR CORP.,

&, Co., Inc.
Sapphire and glass jewels

ft

plant of the electronics division of
Thermador Electrical Manufacturing of Los Angeles is now in full
operation according to Robert
Singleton, plant manager.
Built on an 8-acre site, the new
plant has 5,000 sq ft devoted to
offices and engineering staff rooms.
Other facilities are complete die
and tool shops, a battery of highspeed automatic presses for lamination stamping, heat treating and
annealing ovens, vacuum impregnation equipment and laboratory testing facilities that can simulate
varying climatic, humidity and
temperature conditions that might
be encountered anywhere.

last page.
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YOU USING

THE MIGHTY

First Again!

MIDGET
YET?

AND HOW!!

Kings tireless research and product

MY COSTS ARE

development achieves another "first."

THE
MIGHTY
MIDGET is

GOLD PLATED CONTACTS
in Coaxial Connectors at No Extra Cost

made in
all shapes,
sizes and
alloys with
or without
self -flux

Eliminates Tarnish

Eliminates Corrosion

WAY
DOWN

Makes Soldering to Cable Easier Both in the
Field and On the Assembly Line

Recommended by All Branches of the Armed
Services!

SOFT SOLDER

KINGSElectronics

Co., Inc.

PREFORMS

TUCKAHOE, NEW YORK

40 MARBLEDALE ROAD

model 1200
continuous duty
SPEED

REVERSIBLE
DC MOTORS
18 to 30 volts with
or without brake
.

-

..

We can manufacture these motors to meet your
specifications. This particular motor is used on an
actuator for aircraft use.
s

AVAILABLE IN

GENERATORS

...

'

Alpha's preformed solders, in any
shape or size, cut many hours front
your production time. You can select
washers, rings, coils, cut shapes,
drops, pellets, solder foil, to fit your
specific needs. They save you considerable money and materials in
repetitive soldering processes.

MOTORS

Ambient temperature:
55° C to -1- 105° C.
Size: 1.25 in. diameter, 2.18 in. long.
without brake.
Weighs 5.3 ounces

Let

discuss your need!

*

J1Ifi'© M] OU'h
2661

MONROVIA,
ELECTRONICS- January, 1954

S.

RELAYS
TRANSFORMERS
SPEED CONTROL

SERVO AMPLIFIERS

SINGLE -CORE

*

GOVERNORS

MAGNETIC

ACID -FILLED

ROSIN -FILLED

*

TRI -CORE

LEAK-PKL' F

ENERGIZER)

*

SOLID WIRE

SHEET SOLDER

Please consult us on your soldering problems.
Trained Field Engineers always available to
assist you. Small or large quantities.

MAGNETIC
CONTROLS

Si

f or

CIRCUITS

further inf ormation

write ...

BAM.

ALPHA METALS, INC.
59

Myrtle Ave.

CALIFORNIA
Want more information?

*

CEN-TRI-CORE

Write or wire us, TODAY
Dept. J,

AUTOMATIC SOLDERING

for flame, oven or induction heating
Belts Faster
Guar.
Increase Production
\\'ith or Without
antec Product Precision
Designed For
Save Labor Costs
Self -Flux
All Sizes, Shapes, Alloys
Your Application
Stronger, Smoother Joints

Water St., Jersey City 4, N.

Specialists IN
Use post card on
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SOLDER For

J.

Over 50 Years
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there's

a

BIRTCHER CLAMP
for
every purpose!

tronics industry.
Raymond J. Hurley, Thor board
chairman, said Phillips would be
operated as a wholly -owned subsidiary of Thor. John E. Moseman,
Phillips founder and president, will
remain as president of the subsidiary, and all other members of the
Phillips organization will retain
their present positions.
represents
Phillips
Control
Thor's third major acquisition in
the past 12 months. The company
earlier had purchased Century
Vitreous Enamel and Leeson Steel
Products.
Hurley said that with its new
subsidiary, Thor will enter the industrial field for the first time. Tts
present customers are retail
customers.
He said that the Phillips research
program would be expanded as a
result of the availability of additional working capital.

let

help you apply

ferric oxides
to the manufacture

of your

FERRITES
You'll be well repaid by getting
the facts on a special group of
Pure Ferric Oxides, developed
by Williams especially for use
in the manufacture of ferrites.

Varo Names Wible
has joined Varo
Manufacturing Co. as a project
engineer conducting research and
PAUL E. WIBLE

Williams Ferric Oxides analyze
better than 99% Fe203. They
contain a minimum of impurities. They are available in a
broad range of particle sizes and
shapes. Among them, we're certain you'll find one that's "just
right" for your requirements.
The proper application of Ferric
Oxides to the manufacture of
Ferrites is our specialty.

development in electronics.
Previously he was associated
with the Naval Ordnance plant at
Indianapolis. He has worked in the
field of closed loop devices and on
transistor applications in that field.
NEW

SUB -MINIATURE TUBE

CLAMPS

The Birtcher KOOL KLAMPS were
developed for use under conditions
of extreme heat and severe vibration and shock. Made from a heat
treatable silver alloy of high thermal
conductivity, reducing bulb temperatures by as much as 40° C, KOOL
KLAMPS are improving the reliability of miniaturized electronic
equipment.
The Birtcher Corporation, world's largest

WILLIAMS

..

Tell us your requirements
.
we'll gladly send samples for
test. Chances are good that our
Ferric Oxide "Know How" can
save you considerable time and
money. Address Dept. 25, C. K.
Williams & Co., Easton, Pa.

pro

ducer of electro -surgical devices, maintains o
separate division for the manufacture and sale
of tube and component clomps.

WILL AMS

The BIRTCHER CORPORATION
4371 Valley Blvd.
Los Angeles 32, California
Please send catalog and
samples by return mail.

E-14

Company

Attention

of

Address_
City

Want more information?

Starr
Use post card on

Waltham Watch Names
Sverre Johannesen
COMMANDER

SVERRE

COLORS & PIGMENTS
C. K. WILLIAMS & CO.
Easton, Pa.

JOHANNESEN

has been named assistant to the
president of Watham Watch Co. to
head up servicing and development
of military and industrial contracts
for the instrument division of the

C

L_

information.-
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Ill.

We also produce IRN Magnetic Iron
powders for the Electronic Core Industry, the Magnetic Tape Recording Industry and others. Write for complete technical

r
I-p

Want more information?

last page.

East St. Louis,

Emeryville, Cal.
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company, it was announced by
Teviah Sachs, Waltham president.
Just released from active duty
in the U. S. Navy after being recalled during the Korean emergency, Johannesen represented the
military on critical production
problems of precision instruments
and other components affecting aircraft production schedules while
assigned to the Aircraft Production
Resources Agency and the Navy
Bureau of Aeronautics. He has
previously been associated with
L'. S. Gauge and Bendix Aviation.

MODEL 411
Extended Range
Audio Oscillator
Wide Range -20 cycles

to 1000 KC
Compact Size
6" Wide x 81/2" High x 81/2" Deep
Light Weight -131/2 lbs.
Low Distortion-less than 1% over
most of range
High Stability
uniform Output-±.5 db. to 100 KC
Vernier Driven Dial
48" of Dial Calibration
Competitively Priced

-

Write
for literature
and prices

6014 BROADWAY

DuBois Elected
Mycalex Director
J. HARRY DUBOIS, Mycalex vicepresident of engineering, was
elected a director of the corporation, it was announced by president
Jerome Taishoff. His election fills
the vacancy left by the recent retirement of James L. Robertson,
director, after 22 years of continu-

goner]

engineers to your needs...
Custom built to your

specifications ...
sample and short run
production solicited ...
designed to meet
MIL -T-27, ANE-19
and commercial

ous service.

During his earlier career, DuBois held various engineering and
executive positions with GE, later
was vice-president of Shaw Insulator and manager of new-product
development of Plax Corp. He has
been vice-president of Mycalex
since the beginning of 1952.

CHICAGO 40, ILLINOIS

specifications.

Stock items available for
immediate delivery ...
let us quote on your

requirements ..
no obligation.

.

Superior Tube Acquires
Fine Tubes of England
of Norristown,
Pa. has purchased a controlling interest in Fine Tubes of Surrey,
England.
Founded in 1943, Fine Tubes has
grown rapidly and is considered to
be one of the U. K.'s largest producers of seamless nickel cathodes
SUPERIOR TUBE Co.

ELECTRONICS

-

January, 1954

Write for detailed catalog.

(f1iCßON:1(1 CO.
Encapsulated

84-13 Blvd., Rockaway Beach 93, New York
Want more information?
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NEW ACHIEVEMENTS

in precise

w

Le-

trimmer potentiometers

Cuckler Named
Engineering Head

Micro -miniature

Series

AP

1/2

and other electronic parts.
Superior expects to gain from
the purchase an entree to foreign
markets that cannot be served from
the U. S.
Malcolm A. Rowe, who has been
managing director of Fine Tubes
for several years, will continue to
serve the company in that capacity.

Series

AP

has been appointed
manager of the engineering department at Fielden Instrument Division of the Robertshaw-Fulton
Controls Company and is responsible for all application engineering
and technical services. Prior to
joining Fielden, he was head of* the
textile and paper group of the application engineering department
at Brown Instrument Division,
Minneapolis -Honeywell from 1943
LEE E. CUCKLER

1/2

Two watts continuous at 80 degrees C.
Resistances from 10 ohms to 20,000 ohms.
Diameter 1/2 inch, depth 1/2 inch.
Temperature coefficient 0.00002 part per degree C.
Weight 1/4 ounce.
Sealed well enough to permit potting.

to 1952.

4004»

Series AP 1

King Appointed
By Hydro -Aire

1/8

Four watts continuous at 80 degrees C.
Resistances from 10 ohms to 100,000 ohms.
Series
Diameter 11/8 inch, depth 1/z inch.
Temperature coefficient 0.00002 part per degree C.
Weight less than 3/4 ounce.

Available also

as

ganged units.

Series AP

Series AP 11/8-2

1/=-2

These new potentiometers embody many
features that are usually found only in much
more costly units. They are precision machined
throughout, with bodies of anodized aluminum,
line -reamed phosphor bronze bushings, centerlessground stainless steel shafts, and gold-plated fork type terminals. All electrical connections are
soldered, except for precious metal sliders and
slip rings. All units are fully sealed, and treated
with Service-approved moisture -proofing and fungicidal materials.
In addition, all Aerohm potentiometers are
individually checked through a quality -control system that guarantees you full performance from
every unit in your order.

/

Write for full technical
information and prices.

,/147

282 MOODY STREET,

376

AP 11/8

CORPORATION
WALTHAM, MASSACHUSETTS

Want more information? Use post card

on

last page.
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LESLIE E. KING has been named a
project engineer at Hydro-Aire,
west -coast transistor manufacturer, according to H. H. Rhoads,
president of the company, and will
be in charge of transistor research

and development.
King served as a Commander
with the U. S. Navy during World
War II. Among other assignments,
he was executive officer of the electronic field service group of the
Naval Research Laboratory in
Washington, D. C. More recently
he has been associated with the
Glenn L. Martin Co. and Consolidated Vultee in research and development work on guided missiles.

Caltech Appoints
Lester M. Field
Stanford University has been appointed professor of electrical engineering at
the California Institute of Technology, where he has been a visiting professor since January, 1953.
At Caltech he has set up an
electron tube and microwave laboratory, with support from private
industry and the Office of Naval
Research, and is continuing his re LESTER M. FIELD of

January,
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MEW COMPONENTS

MOLYBDENUM & TUNGSTEN
Ductile

DISC
BEAD

SHEET - RIBBON - FOIL

ROD TYPES

Also other basic metals.

xil

-.

possibilities of designing for compactness,
simplicity, and increased sensitivity?

Molybdenum tubing

Machined parts

VECO THERMISTORS,

1

as components

//ì' 1l

r

are supplying'

the solutions to many design and circuitry problems. Investigate

Fine wires. Specializing in
Molybdenum wire in sizes
down to .0006".

A request on business stationery
will bring the
VECO THERMISTOR DATA BOOK

today!

Volume limiting
Time delay Cas analysis
Temperature
Flow measurement
Vacuum manometry
TemperaRadar power measurement
control
Temperature measurement
ture compensation Oscillator stabilization new applications being developed.
VECO VARISTORS react instantaneously to current or voltage changes,
and have innumerable uses such as arc suppressing and regulating source volt-

Some Practical Uses:

For the electron tube,

Surge protection

electronic and allied
industries.
us

CIRCUITRY

=twe *race c Atdideeed all the

Deep Drawing quality
Molybdenum sheet

Let

Semite,

WASHER

quote

on your requirements.

ages.

VECO CAS ANALYSIS CELLS employ Veco
as

glass -coated Thermistors

sensing and reference elements (no open wires, therefore no corrosion).

THE REMBAR COMPANY
P.

Victory

Mcnufacturers of:

W. Blackburn, President
117 Main Street

DOBBS FERRY, N. Y.
Telephone:
DObbs Ferry 3-6510

ELECTRONIC & THERMAL
CONTROL INSTRUMENTS
TEMPERATURE SENSING DEVICES
COMBUSTION ANALYZERS
Tel,

ENGINEERING CORPORATION
Springfield Road, Union, N.

UNionville 2-7150

J.

ALFAX UNIVERSAL
RECORDING PAPER
For the first time, there is available an
indelible recording pa per-ALFAX-that
is NOT subject to humidity, temperature
or capillary action problems usually associated with pen and ink or papers
marked by arcing or heat.

Sfax

ELECTRICITY IS THE INK
THAT MARKS ALFAX
paper can be marked by current

Pr'ghts
gle
FORMS
a Melul Stampings

as

low as one volt and is instantaneous,

permanent and stable. Highly sensitive
Alfax is capable of fourteen steps by
simply varying the current through the
paper.
Alfax is the only paper that is capable
of high speed recording, stable before or
after recording, is non -transferable, has
low current consumption at high speeds,
can record at high humidity over all
temperature ranges, is smudge proof and
nontoxic, width from 14" to 72".
Alfax opens a whole new Gehl of monitoring and recording of phenomena

High-speed, quality production with
custom-made precision. Wire formed
to any shape for every need.
WIRE FORMS

.0015 io .125 diameter
STRAIGHTENING & CUTTING

which never before have been done easily
and cheaply.

Perfect straight lengths to 12 ft.
.11015 to .125 diameter

THIS
MONTH'S
EXAMPLE

SMALL METAL STAMPINGS

sing "electricity
as
the ink" a

.1135 thickness
3 inches wide
Specializing in Production of Parts for
Electronic, Cathode Ray Tubes 8 Transistors

.11025

stylus
trave
ling
7k"

across Alfax
paper at 1/3
mile per minute produces 4 ft. wide bulletin emerging at rate of 3 feet per minute. Operated by ordinary AC current.
Request Booklet-describe your
problem

Write for illustrated folder.
Send Blueprints or Samples

for Estimate.

Alfax Paper & Engineering Co.

ART WIRE and STAMPING

COMPANY

Alden Research Center,
Westboro, Mass.

BOYDEN PLACE
NEWARK 2, N. J.

1

ENGINEERING SERVICE TO
RECORDER MANUFACTURERS

ELECTRONICS-January, 1954

to

.062 to
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quickly
simply
accurately

(continued)

search on microwave amplification
and interaction processes.
Dr. Field, 35, worked at the Bell
Telephone Laboratories from 1945
to 1947 in the field of magnetron
development and electron dynamics.
With Dr. J. H. Pierce, he developed
the practical traveling -wave tubes.
He joined the Stanford faculty in
1946 and four years later became
its youngest full professor when
he was promoted from the rank of
associated professor of electrical
engineering at the age of 32.

The new Type 1002-A Incremental Inductance Bridge combines outstanding features of compactness, ease
of operation, accuracy, and wide range
of measurement. A visual balance indicator allows measurements to be made
in a few seconds even in noisy locations.
Maximum sensitivity at the balance point
greatly improves the accuracy of balance.
Only a single balance control is used,
with at indication.

At 600 M.P.H.
He Bets

^

64

On the

Wiring System
For Dependable
Electronic Wiring
Leading Manufacturers Choose
UNILECTRIC Wiring Systems

...

for over ten years
Year after year
. UNILECTRIC has produced millions
of wiring systems for over 150 leading
manufacturers of electric and electronic
products. If you still fabricate your own
electronic wiring it will pay you to in.
vestigate UNILECTRIC.

There is Only ONE

I

Standard of Quality at

UNILECTRIC

j

This intricate wir.
leg harness for a

jet auto pilot must
meet the most

specifications. A pilot's
rigid

life and perhaps
major

Lear Appoints
Chief Engineer

Inductance range is from one to
200 henries. Direct current through the
reactor under test is accurately controllable from one to 500 milliamperes,
limited only by the resistance of the
coil windings. The effect of a change
of dc on the inductance value is immediately measurable, by simple rebalancing. The inductance is measured
at a constant frequency of 120 cps.
For design and test work on iron core inductors, transformers, filter chokes,
and plate reactors, this compact selfcontained instrument is unsurpassed.

Write today for
MFG. INC.

technical details
and price information.

J. C. OwEN has been appointed
chief engineer of instrument products for Lear's Grand Rapids
division.
Prior to joining the company,
Owen was with Bendix Aviation
for a period of 12 years. There he
was senior engineer in charge of
systems engineering activities.
In his capacity as chief engineer,
he will direct all engineering activities involving instrument products
and will concentrate on the development of new products and the
broadening of the current line.
In effect, Owen's activities and
responsibilities will parallel those
of T. K. Greenlee, chief engineer of
electromechanical products. Greenlee was previously chief engineer of
Barber -Colman in charge of actuator and controls development.

American Machine
WATERS MANUFACTURING, inc.

Makes New Moves

Waltham 54, Massachusetts

RALPH H. ANDERSON

APPLICATION ENGINEERING

Wont more information?

OFFICES

IN

PRINCIPAL

Use post card on

CITIES

has been appointed staff engineer at Sterling
Engineering in Laconia, N. H.,

battle

pend on

it.

a

de-

The

quality protect

your product wiring and your product's reputation

for dependability.

To

assure utmost

dependability plus
cost saving engineering assistance,

low-cost..produc-

tian, and "on schedule delivery", investigate
UNILECTRICtoday.

Investigate

UNILECTRIC Today!

eEerRic
II/R/iYG&SlFA/S
Manufactured by

UNITED MANUFACTURING & SERVICE co.
405 South 6th Street
Milwaukee. Wisconsin

Want more information? Use post card
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electrical relay subsidiary of Amerjean Machine and Foundry.
Formerly associated with Crystal
Research and Cambridge Therm ionic Corp., Anderson was a technologist for 8 years working with
piezoelectric gauges for measuring
large transient pressures. Prior
to working for these companys, he
did analytical work at MIT Labs.
In other actions AMF moved the
battery section of its Raleigh, N. C.
engineering labs into new quarters
there representing twice the area it
formerly occupied. The new lab of
3,600 sq ft is engaged in work on
$900,000 worth of governmental
and commercial contracts involving
research and development of special
purpose power sources for use in
such military items as guided missiles, torpedoes and jet aircraft.

SPECTRUM ANALYSIS

USESEASY

ULTRASONIC
Ultrasonic Vibration Measure
men is
Harmonic Analysis
Cross Modulation Studies
Noise Investigations
Determining Transmission Charristics of Lines and Filters
acteristics
Monitoring Communications Carrier Systems
Che eking Interference,
Modulation, Porosities, Effects
of load changes, shock, humidity, component variations, etc.
upon frequency stability.
Telemetering
SPECIFICATIONS
Frequency Range: 2KC-300 KC, stabilized linear scale
Scaning Width: Continuously variable
from 200KC to zero
Four Input Voltage Ranges: 0.05V.
to 50V. Full scale readings from
millivolt to 50 volts
Linear and two
Scale:
Amplitude

Spurious
'

decade log

Accuracy: Within 1 db.
Residual harmonics suppressed by at
least 50 db.
Resolution: Continuously variable. 2KC
at maximum scanning width, 500
c.p.s. for scanning width below 8KC.
Amplitude

RADIO PRODUCTS, INC.
...

GET THE

IN
MARTIAL A. HONNELL has been
elected a vice-president and chief
engineer of Measurements Corp.
of Boonton, N. J. He will be in
charge of engineering design and
development.
As professor of electrical engineering at Georgia Institute of
Technology from 1937 to 1953, he
was in charge of communications
and electronics and has acted as
consulting engineer to industry,
broadcasting stations and government sponsored projects.

New Metals

Company Formed
P. W. BLACKBURN, formerly with
North American Philips, has announced the formation of his own
company, The Rembar Co. in Dobbs
ELECTRONICS

-

January, 1954

'

[AST

MODEL

PANORAMIC
ULTRASONIC
ANALYZER

1

PANORAMIC

Measurements Names
Chief Engineer

.

e

An invaluable new direct reading instrument
for simplifying ultrasonic investigations, the

provides continuous high speed panoramic displays of the frequency, amplitude
and characteristics of signals between 2KC
and 300KC. The SB -7 allows simultaneous
observations of many signals within a band up
to 200KC wide. Special control features enable selection and highly detailed exam:nation of narrower bands which may contain
signals separated by less than 500 c.p.s. SB -7
is unique iii that it provides rapid indications
of random changes in energy distribution.
SB -7

WRITE NOW for Complete Information, Price, Delivery

10 South Second Ave., Mount Vernon, N.Y.
MOunt Vernon 4-3970

.ï33£:!'......

,Saer

TEFLON

FROM ONE SOURCE

Because Teflon by Ethylene is processed under rigid control in new equipment designed especially
for the processing of this material, you are assured of a satisfactory product. It is uniform in density
and dimension and free from cracks, voids, and porosity.
Teflon by Ethylene is available In rods, sheets and tubing, in the following size ranges:
1/16" to 2" thick by 291/4"x 291/4"*
Molded Sheets
Extruded, Centerless Ground Rod
3/16"
to 4" OD inclusive
Extruded Tubing
1/16" to 31/2" ID 1/16" Minimum Wall
11/2" to 6'
Molded Rod
Ws x es" to 20" x 18%/"
Molded Tubing
12" wide
and
to
.060
thickness
.0025
Shaved Tape
tely machined parts or special moldings in small experlmentol
Also economical production of
quantities or production runs.

ETHYLENE CHEMICAL CORP
Du Pont

251 BROAD STREET
SUMMIT, N. J.

TraiteMark for tetrafluorethyiene resin

Want more information?
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MINIATURE
POTENTIOMETERS

that don't NEED
incoming check
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(continued)

Ferry, N. Y. Thé firm will specialize in molybdenum and tungsten
sheet, ribbon and foil plus other
basic metals and fine wires for the
electronic and allied industries.

Burroughs Research
Center Progresses
S. COLEMAN, President of
Burroughs Corporation of Detroit,
laid the cornerstone of the new
$2,000,000
Burroughs Research
Center in suburban Philadelphia.
The building is scheduled for completion by Spring, 1954. Construction of the 105,000 sq ft
structure was begun in July 1952.
The Burroughs Research Center
will continue basic research and development in electronics, electro mechanics, magnetics and related
fields. Research activities are now
being carried on in downtown
Philadelphia.
Approximately 350 employees
will be on the staff in the new airconditioned laboratory at l'aoli. II
is expected that some units will begin occupying the Research Center
early in 1954.

JOHN

Problem:
To

-

find a potentiometer that will
3 watts continuously at 80
degrees C, through 50,000 ohms total
resistance.
Occupy no more space than absolutely

... Dissipate

...
necessary.
... Weigh as

little as possible.

...Maintain accurate resistance setting,

over a wide range of temperatures.
require YOU to do production control checking for the manufacturer.

...Not

Solution:
Waters Series

RT -1/8

and RTS-7/8

-

Precision wire -wound construction.

Three watts continuous, to 80

degrees C.
Resistances from 10 ohms to 50,000
ohms.
Diameter 7/8", depth %8".
Weight, approximately 1/2 ounce per
section
multiple ganging easily
provided.
Temperature coefficient of resistance
0.002% per degree C.
Manufactured to rigid military specifications.
Individually checked through a production quality control system that
guarantees you full performance from
EVERY unit in your order.

-

MFG. INC

Write today for
full technical in-

formation and
prices.

WATERS MANUFACTURING,

inc.

Waltham 54, Massachusetts
REPLICATION

ENGINEERING OFFICES IS P21N:IPAI CITIES

Want more information?

Use post card on

Consolidated Makes
Executive Promotions
CONSOLIDATED ENGINEERING CORPORATION took steps to raise its elec-

tronic computer development group
to company divisional status.
James R. Bradburn, who will become vice-president in charge of
Consolidated's computer division,
was selected to head the development, production and research activities of the company's electronic
digital computer and to introduce
it to industry for general industrial
and commercial use.
Joseph H. Lancor, Jr., will succeed Bradburn as vice-president in
charge of engineering and Walter
B. Claus will move into the post
vacated by Lancor as director of
Consolidated's transducer division.
Bradburn joined Consolidated
Engineering in 1945 as treasurer
and assistant to the president. He
has served as vice-president in
charge of engineering since 1948.
Prior to World War II service as
a major in Army ordnance, Brad burn served in engineering and ex-

EQUAL TO OUR
GOVERNMENT TYPE DESIGNATION

UPM-33

NEW AND IMPROVED DESIGN
OUTSTANDING PERFORMANCE
MORE RUGGED CONSTRUCTION

Specifications

..

Amplitude): 3-70 db
uncol.
Frequency range: 8430 Mcs-9660 Mcs.
Frequency sweep: 10-30cps continuous.
Frequency swing (FM sawtooth) of analyzer r -f
oscillator: 40-50 Mcs.
Maximum error: i-4 Mcs.
Maximum dispersion of spectrum: 1.5 Mcs per
inch.
Overall i -f bandwidth at half power point: 50
Kcs.

Sensitivity to CW:
a. Spectrum amplified position: 80 db below
W per inch deflection on oscilloscope
I

screen.

position: 55 db below
W per
inch deflection on oscilloscope screen.
Weight: 86 pounds ((complete in armored case
with all accessories).
b. Spectrum

1

Write or wire for prices
and delivery schedule

"IT7Rere Hi -Quality Is

Fundamental"

g

EOIIIPMT'.

7309 VARNA AVENUE
NORTH HOLLYWOOD, CALIF.
Phone:

POplar 5-4185

Want more information?
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ELECTRONIC GLASS WORKING

EQUIPMENT

INCANDESCENT LAMPS, GLASS

for

LATHES

RADIO, TELEVISION

TUBES,

for TELEVISION TUBES

We make Transformers, Spot and Wire Butt Welders, Wire Cutting Machines and 500 other
items, indispensable in ycur production. Eisler Engineers are constantly developing New
Equipment. If you prefer your own designs, let us build them for you. Write to Charles
Eisler who has served The Industry over 33 years.

Machines for small Radio Tubes of all kinds:

High Temperature Hydrogen Electric Furnaces
Hydrogen atmosphere heating chamber, hydrogen drying tower, water cooled unloading chamber, heat control with air cooled transformer with 11 position tap switch.
Automatic temperature control (optional) standard furnaces from 1" bore 18000 C. to
8" bore 1100° C. Molybdenum wound heating units, loading and unloading chambers
equipped with safety doors. Supplied with hydrogen flow gauges. Made to order in
many sizes.

How to keep
informed on

HIGH TEMPERATURE FURNACES MADE BY EISLER

the
part of
your business

%

rbW

YOUR FINGER TIPS, issue after issue, is one of your richest veins of
job information-advertising. You
might call it the "with what" type
-which dovetails the "how" of the
editorial pages. Easy to read, talking your language, geared specifically to the betterment of your
business, this is the kind of practical data which may well help
you do a job quicker, better-save
your company money.

íe.ía".ie,

CO

AT

Each advertiser is obviously doing his level best to give you
helpful information. By showing,
through the advertising pages,
how his product or service can
benefit you and your company, he
is taking his most efficient way
toward a sale.
Add up all the advertisers and
you've got a gold mine of current,
on-the-job information. Yours for
the reading are a wealth of data
and facts on the very latest in
products, services, tools
product developments, materials, proc
esses, methods.

NO. 85 -CPC -2

GROUP

St.

EISLER ENGINEERING CO.,

Inc.7Newaro.
k 3,3th
N.

DELAY LINES
FIXED

for

:

a VARIABLE

LABORATORY
COLOR TELEVISION
COMPUTERS, RADAR, etk.

Model V103:0-3.0 usec variable in 0.05 usec steps
Model F101: 0. 25 usec fixed, bandwidth 16 mc;
Model F102:
0 usec fixed, bandwidth 6 mc.
Accuracies to I% Et Better
I

.

CONTROL ELECTRONICS CO. INC.
1927 New York Avenue,

Huntington Station, Long Island, N.Y.
Tel.

...

You, too, have a big stake in the
advertising pages. Read them regularly, carefully to keep job -informed on the "with what" part
of your business.

J.

HU.4-7961

INSULATING

SEALING
DIPPING
POTTING
IMPREGNATING

FUNGUSPROOFING
MOISTUREPROOFING
HEAT CONDUCTING

WAXES 231wAx1 COMPOU N DS
McGRAW-HILL
PUBLICATIONS
:'.9.1:s'N.7L
T,T,'

ELECTRONICS

-

¡.

January,

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

BIWAX CORPORATION
1954

Want more information?
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-

<6RaPHAuDY>

MEANS HIGH
PERFORMANCE
.\\%

SLIP RINGS
AND SUP RING ASSEMBUES

BRUSHES

- CONTACTS - ASSEMBLIES

...Use SILVER GRAPHALLOY for applications requiring low electrical noise; low
and constant contact drop; high current
density and minimum wear.

GUN FIRE CONTROLS

ROTATING THERMOCOUPLE and
STRAIN GAGE CIRCUITS
ROTATING JOINTS DYNAMOTORS
Wide range of grades available for
standard and special applications.

akin 64Diagr Podia
OIL-FREE self-lubricating Bushings, Bearings,
Piston Rings, Seal Rings,

Thrust and Friction
Washers, Pump Vanes.

GRAPHITE
1055

METALLIZING

NEPPERHAN AVE.

Pl.o,e ,.nd dodo on G,aphalloy

CORPORATION

Yonkers, New York
BRUSHES

and CONTACTS.

ZONE

STATE

Send do,a on BUSHINGS.

NAME

& TITLE

COMPANY

I

STREET

LIT
Wont more information?

Use

ecutive posts with GE and the Eastman Kodak Company.
Joining Consolidated in 1951 to
head activities of the company's
transducer group, Joseph Lancor,
Jr., was later named director of the
transducer division. He has held
executive and research posts with
Lancor Electric and Sperry.

PRECISION
ELECTRONIC
SY TEMS f

RADIO
Direction Finders
Electronic Goniometer
Signal Generators
Crystal Control
150 mc.
1 kc to
Spectrum Generator
Marker Pulses

New Parts Firm Organized
THE

Permonite

Manufacturing

Company has been organized by
Morris Perlman, who recently resigned as president of General
Laminated Products Company of
Chicago.
The new company will manufacture and sell terminal strips, tube
(sockets, kinescope sockets, pin
'plugs and connectors, special assemblies and fabricated parts for
the electronic, radio, television,
general electrical and automotive

.5 to 50mc.

CONTROLS
Servoscope

Servoboard

parts industries.
A new Permonite factory is

System Synthesis

under construction on two and a
half acres of land bought by the
company approximately 70 miles
southeast of Chicago. Completion
of the building, containing approximately 16,000 sq ft of floor
space, and installation of machinery and equipment was scheduled
for November.

Reluctance

Amplifiers

60

RADIATION
Servotherm
Bolometers

top engineering

and production personnel were
made by H. H. Buggie, Inc. of
Toledo, Ohio.
C. H. Sharp has been promoted
to general manager of the company.
Previously he was production manager and has been associated with
the company since 1934.
C. R. Thorpe has been assigned
the post of chief engineer. He has
been with the company since 1933
in development, engineering and
production capacities. More recently he has been sales manager.
R. J. Melcher is now special
project engineer coordinating the
development of electronic components of advanced design for special
application. He has been with the
company since 1934 and most recently served as chief engineer.

Bolometer
Preamplifiers
Thermistor
Power Supp1Y
Servotherm
pyrometers

Write today for
complete information

SERVO
CORPORATION
OF
AMERICA
K,
E\\' HYDE
P

-

Want more information?
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Servo

Plug-in
Component
Assemblies

Engineers
ADVANCEMENTS of

f

Amplifier

Buggie Promotes

EXTENSIVELY USED IN:

SELSYNS
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ELECTRONICS

TELEVISION
FUNDAMENTALS

NEW BOOKS

Just Published!
Written by General Electric Co.
experts, this book gives a simple
presentation ' of
basic
TV
principles that a radio techni-

Electronic Organs

cian must know to advance to

installation
service and
work. The treatment is sound
and theoretical, describing each
element of the receiver from antenna to picture tube. Includes
practical installation procedures,
and trouble -shooting charts for quick spotting of
receiver faults. By Kenneth Fowler and Harold B.
Lippert, both of the General Electric Co. 524 pp..
444 illus., $7.00
TV

L. EBY, Technical Director, House of Organs, Hollywood,
California. Van Kampen Press, Inc.,
Wheaton, Illinois, 213 pages, 1953,
BY ROBERT

$5.00.

true that "in the last
years many more electronic
organs have been produced in the
United States than all the pipe
organs ever built in this country."
But at least a few musicians will
argue the statement that these
organs are "rapidly being accepted
as true musical instruments."
This book will be useful to anyone considering buying an electric
organ. It has extensive data (155
pages) taken from sales and service
IT is probably
15

TELEVISION
BROADCASTING
Just Published!
Practical

manual for radio engineers, operations
personnel, and others interested in the technical
aspects of television broadcasting. Covers in detail
the equipment, facilities, and techniques involved in
the running of a television studio-topics such as
lighting, staging, television recording, and color
television equipment. Gives a valuable Insight Into
the whole held without the
use of complex mathematics.
By Howard Chinn, Columbia
Broadcasting System. 688 pp..
346

illus., $10.00

literature of six well-known makes
as well as briefer mention (18

ENGINEERING
ELECTRONICS
Just Published.'
Theoretical and practical treat.
ment of electronics brings you the
kind of knowledge you will use in numerous practical applications. Quickly previews subject then
stresses linear equivalent circuit theorem, graphical
analyses, determination of operation conditions, use
of tube manuals. Gives derivations rather than
unsupported statements and is full of practical
examples. Explains transistors with diagrams and
discussion of static characteristics for a typical
transistor. By George E. Happel and Wilfred M.
Hesselberth, Assoc. Profs. of Elec. Eng. Purdue U.
508

pp.

illus., $7.50

458

FUNDAMENTALS OF
ELECTRONIC

MOTION
Just Published.'
Develops methods of analyzing electron tubes from
the tube -user's viewpoint. Shows how fundamentals
are applied in determining electron mottons under
various circumstances to derive measurable characteristics of electronic devices. Emphasizes powers
and limitations of available analysis methods rather
than devices. By Willis W. Harman. Assoc. Prof. of
Elec. Ens., Stanford U. 319 pp., 225 illus.. $6.50

r --SEE

THESE BOOKS 10 DAYS FREE-McGraw-Hill Book Co., Inc., 330 W. 42 St., NYC 36
Send me book(s) checked below for 10 days' examination on approval. In 10 days I will remit for
book(s) I keep, plus few cents for delivery, and
return unwanted book(s) postpaid. (We Day for
delivery if you remit with this coupon; same return
privilege.)
Fowler & Lippert-TV Fundamentals-$7.00
Chinn-TV Broadcasting-$10.00

Hapel & Hesselberth-Eng. Electronics-$7.50
Harman-Electronic Motion-$6.50
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pages) of lesser known and discontinued types, plus a few
foreign makes. The Table of Contents (4 pages) covers, for each
of the major types : General Description, Consoles, Registration,
Tone Generators, Mixers, Couplers,
Amplifiers, Loudspeaker Systems,
Installation, Care and Maintenance,
and Models Summary Chart. The
List of Illustrations is also complete (6 pages). There is no topical
index.
The first and last chapters,
though short, are outstanding: "I.
History of Electronic Organs" (4
pages), and "IX. Selecting an
Electronic Organ" (3 pages). The
last page of the last chapter is a
"Comprehensive Reference Chart of
Leading Electronic Organs." This
is concentrated and valuable information.
One major fault of the book is
that it has no criticism of any electronic organ. For instance, an
item of considerable interest is the
attack and decay time of the electronic organ tone as contrasted
with that of the wind-blown pipe.
Undoubtedly the electronic organ
can be made to equal the pipe with
suitable circuits, and oscillograms
of both the electronic and regular
pipe will prove the similarity. However, a typical statement (page 36
of the Allen organ) is "the oscillator
components are so designed that

last page.

YOU GET
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WITH
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A superior insulation
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A service that eliminates
2.
your headaches
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For instance, a Quality Control and Inspection Department independent of
production-tests and main-

-

tains permanent records
of inspection on every

shipment.
This is just another important reason why Resinite
Quality Control assures acceptance by your customers.
Yes, it's easy to do business
with Resin Industries-the
leading supplier of specification sleeving and tubing
to the aircraft & electronics
industries. Write for specification data and samples.

esinite

RESIN INDUSTRIES, INC.
315 olive st.
SPECIALISTS
THE
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ELECTRONICS AND MEDICAL
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SUPERprecision

This new
TYPE 9
(less than .9" dia.)

Ultra -Low -

fl'.1°Kt

Torque

POTENTIOMETER by

ELECTRO -MEC

offers designers and manufacturers of electronic equipment a..
opportunity to achieve greater miniaturization without sacrificing precision.
SPECIFICATIONS: Length: single cup assembly
each additional cup

Diameter:
Shaft (ball bearing mounted): dia.
Linearity: _.
Ganged assemblies available.
_

.810"
500"
875"
125"
5% (or less)

information communicate with our Engineering Dept.
or telephone STillwell 6-3402.
Available in Canada through Aeromotive Engineering Products,
Montreal and Toronto.
Sales Representatives needed in several territories.
For detailed

ELECTRO -MEC LABORATORY, INC.

21-09Island ven
Long

Cityu1, N. Y.

PROTECTION
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N -CAPS

ENCAPSULA TED
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RESISTORS
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HERMETICALLY SEALED
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`
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to
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SURPASSES SPEC. MIL -R -93A
are precision \vire wound resistors;
encapsulated in a hermetically sealed plastic
jacket. The encapsulating process is your
assurance of utmost protection against
the deteriorating effects of salt water
and the destructive effects of mechanical shock. N -Caps provide maximum stability over longest periods.
Sizes: MIL -R-93A RB15, 16, 17,
18, 19, RB52 Series & specials.

N -Caps
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engineering

data. Write for
it today.
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Richmond Hill 18, New York
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they have a finite build-up and decay time that is characteristic of
actual organ pipes." A more helpful
statement, though not specific
enough (page 58) is "in order to
prevent a sudden explosive tonal
attack when the output circuits of
the continuous generator are closed,
the Baldwin uses gradual contact
switches." Further description, and
a figure of the switch, is supplemented by the statement that these
are variable 250,000 -ohm conductive -coating contacts in which "the
rubbing action of the switch contact makes it self-cleaning."
Nothing is said about the amount
of tuning required. For the organ
which is perhaps the least troublesome in this respect, the author.
merely says that it has a synchronous motor. As a trivial item, to be
left out in future editions "the
mounting hardware in a cloth bag
. and installation instructions are
included." (page 67).
This book is not for the engineer
who wants to construct his own
electronic organ, as no circuit
constants are given, and few complete circuits shown. Two partial
exceptions are (page 88) "One Note
Organ Schematic" of the Conn sonata, and (page 38) "Tone
Generator of Allen Organ." Several
block diagrams are included. Electronic engineers will be interested
in some terms said to be used by
those familiar with organs. For example, in explaining the Gyrophonic
action (trade name of vibrato used
by Allen organ) : a baffle rotates 7
cps in front of the manual speakers,
producing a volume change which
is mild and dignified.
A glossary of terms (5 pages) is
helpful. Some definitions may surprise an electronic specialist. As
examples : "Diode, a small dry rectifier used in some tone circuits to
filter out unwanted harmonics," and
"Expression, that which pertains to
the control of loudness." Another
term. "Registration," which "is the
stop list on the console", occupies
a large place in some of the chapters, for the Allen organ pages 29
through 36. The "stops are the
switches which control the various
voices of the organ."
Installation data varies from 6
pages (Baldwin) and 4 pages
January, 7954
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POWER
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Adjustable Voltages from
150 to 1500 VDC at
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Delivery
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obligation

This unit is specially designed to supply proper power for making precise quantitative measurements with photomultiplier tubes, klystrons and similar applications.
Voltages are held to close limits even with wide line voltage and load variations.
No meter is required. Accurate voltage readings are made directly from a 15 turn
vernier dial which is calibrated to read l volt per scale divi,ion.
MODEL 810-P SPECIFICATIONS
OUTPUT VOLTAGE: 150 to 1500 VDC al 0.5
Milliamperes.
REGULATION: Oulpu: voltage varies less than
.01% per volt change of line voltage and less than
.1 volt with variation of output current from 0 to
.i Milliamperes.
RIPPLE: Less than 5 Millivolts r.m.s.
Positive output terminal is grounded. 5 negative
output connectors
are
(type AN-3102A -18-16-s)
connected in parallel and mounted on front panel.

See the Model 810-P and other

Furst Power Supplies at the
I.R.E. Convention - Booth 416

DESIGNED TO COMMERCIAL AND

MILITARY SPECIFICATIONS
(MIL -T-27 and AN -E-19)

WRITE FOR DESCRIPTIVE BULLETIN

EPCO Products Inc.

FIRST ELECTRONICS

2500 Atlantic Ave.
Brooklyn 7, New York

3324 W. Lawrence, Chicago 25, Illinois

It's "TREATMENT"

BE SAFE WITH

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.

makes

Form Wound
Paper Section
Acetate Bobbin

NEW

JERSEY
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Telephone: FReehold 8-1880

ELECTRONICS-January, 1954

Send us samples or specifications with quantity requirements
¡or our recommendations. No obligation!

Also, Transformers Made To Order
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DC -AC CONVERTER
These latest of all Carter DC to AC

Converters are specially engineered
for professional and commercial applications requiring a high capacity
source of 60 cycle AC from a DC power
supply. Operates from storage batteries, or from DC line voltage. Three
"Custom" models, delivering 300,
400, or 500 watts 115 or 220 V. AC.
Wide range of input voltage, 12, 24,
32, 64, 110 or 230 V. DC. Unequalled
capacity for operating professional
recording, sound movie equipment
and large screen TV receivers. Available with or without manual frequency control feature.

Inductor Alternators

MAIL COUPON FOR CATALOG
Rotary Power Supplies are
made in a wide variety of types and
capacities for communications, laboratory and industrial applications. Used
in aircraft, marine, and mobile radio,
Carter

geophysical instruments, ignition, timing, etc. MAIL COUPON NOW for
complete Dynamotor and Converter
Catalogs, with specifications and performance charts on the complete line.

eTug MOTOR CO.

2646 N. Maplewood Ave.
Chicago 47

--r--Carter Motor Co.

2646 N. Maplewood Ave., Chicago 47
Please send new catalogs containing complete information on Carter "Custom" Converters and other Rotary Power Supplies.
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(Wurlitzer) to a i -page single paragraph (Minshall-Estey). This information, if segregated in a comprehensive chapter covering all
types, would be of value to all users
of loudspeakers, not necessarily restricted to organs.
Most of the figures are clear and
interesting. In a few cases the extreme reduction in size requires a
magnifying glass for reading. Both
figures on page 130 have capital
letters less than 312 inch high.
If this book is to have a new edition, this reviewer would make an
earnest plea (1) to examine all
figures for too -small -to-read print,
(2) to include a comprehensive index, and (3) to expand Chapter IX
with a critical appraisal, indicating
what is good, and what is less desirable in each type of electronic

PURE WATER

HELPS RCS

RCA requires Puri
Water
. copper -free
an extreme degree
and free from organic
impurities for trouble free TV picture tubes.
That is why RCA makes
use of Barnstead 200
gph double -effect Stills

organ.-RICHARD C. HITCHCOCK,
Buhl Planetarium, Pittsburgh, Pa.

to

An Introduction To
Scientific Research

in

E. BRIGHT WILSON, JR. McGrawHill Book Co., Inc., New York, 1952,
375 + xi pages, $6.00.
THE RESEARCH WORKER in the physical sciences is apt to be an individualist. Well trained in his specialBY

ity but comparatively ignorant of
others, he tends to distrust books
confined to the generalities of science as being too abstract to aid
him in his everyday problems. This
attitude has been reinforced by the
recent appearance of several books
on research organization which, for
lack of a better phrase, can be
tagged as "teacher's college" books,
excessively taken up with the form,
as against the substance, of science.
Professor Wilson's book is an outstanding exception. Drawing on
his concrete experience of professor of chemistry at Harvard, (his
special interests according to
"American Men of Science" are
quantum mechanics in chemistry,
molecular dynamics, infrared, microwave and Raman spectroscopy,
and the physics of explosives), the
author has larded his book with a

great variety of examples which
dispel the academic atmosphere of
"research in general."
Aside from this refreshing display of specific applications of broad

lost page.
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'RCA

THOUSANDS OF

PLANTS THE WORLD
OVER MAKE USE OF
BARNSTEAD EQUIPMENT FOR OBTAINING

PURE

WATER

If you use water, in any of countless
manufacturing and processing operations,
you will find that Barnstead equipment
producing either demineralized or distilled water, or both, will insure better
products, consistent results, fewer rejects;
and will cut your costs in many ways.
Join the thousands of companies the
world over who look to Barnstead for the
solution to their Pure Water problems.
Write today stating your problem. Our
engineers will make recommendations
without obligation
recommendations

...

that will cut costs and increase
production.
The Right
Equipment For

We

Both

Make

...

Stills

Your Pure

and

Water Needs

Dereineralizers

EON

ärrìstead
Sill

l !t STFNIl1IkR

84 Lanesville Terrace, Boston 31. Mass.
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principles, Professor Wilson has
done a masterful job of selecting
those topics which are possessed in
common by research projects. The
chapter headings confirm this judgment: choice of statement of a
research problem, searching the
literature, elementary scientific
method, the design of experiments,
the design of apparatus, the execution of experiments, classification,
sampling and measurement, the
analysis of experimental data,
errors of measurements, probability, randomness and logic, mathematical work, numerical computations, and reporting the results.
A Human Book

Mathematical symbolism is used
when necessary, but only then. As
a result the book can be read without difficulty by college seniors. But
it is much more likely to be appreciated by the research worker in
his first year or two of professional
work. Such novitiates will take
much comfort in the many ways
(cited as concrete examples in the
book) in which research data can be
misinterpreted by experts. The advice in the direction of assistants is
definite. For example, on page 136,
the author says "If you want Jones
to clean the muck out of the vacuum pump, don't just politely hint
that it might be a good idea if someone did it." (This from Harvard!)
In this, and in countless other manifestations, the book is "human", and
a pleasure to read.
As is usually the case when a
really outstanding book appears
(this one rates with the classics),
the need for it has existed for some
time. The vast increase in the number of young people taking up research as a career, the steadily
growing support of industrial research by companies who once disdained it, not to mention the apparently permanent assignment of
large public funds in support of
pure and applied research-all these
indicate that practitioners of the
art must be carefully selected, and
broadly trained to make the most
of every hour and every dollar.
The selection process is still too
haphazard. Professor Kubie of
Yale, addressing himself to the
problems of a scientific career from
the viewpoint of a psychiatrist
ELECTRONICS

-
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Gai-Tropics, Inc., Reading, Pa.
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(American Scientist, October 1953,
596), points out that many young
men enter scientific life because
they are unable to compete in early
youth in social and athletic pursuits.
This situation will no doubt be remedied as the financial and social
rewards of devotion to scientific
research fall more in line with those
of the business executive or the
individual professional man.
However selected, students of research science need the broad point
of view and wide range of abilities
implicit in Professor Wilson's program of study. His book should be
read by every graduate student in
the physical sciences who plans to
make a living in research work, by
every young worker in the field, and
by their supervisors. As much as
any book can, it will take the place
of having been inspired by direct,
personal association with a great
teacher.-DONALD G. FINK, Philco
Corporation, Phila., Pa.
p

... with

s

c-aíretc

TIME

DELAY RELAYS
TIME DELAY is a basic
requirement of many
common electronic circuits. Thyratrons and
gas filled rectifier tubes,

particularly, must

be

protected to obtain any
semblance of satisfactory life.

The facts are simple:
Time delay permits the
tube to heat before the load
is applied;
otherwise
a coating
forms on the
cathode which
quickly destroys its
effectiveness.

HEINEMANN Silic-0Netic Time Delay Relays
a unique combination of characteristics
ideally suited to cathode
protection. They are

have

RRa
22Imme
*

Operating principle
is explained in Bulletin 500IA. Send
for your copy.

both low cost and fully

dependable; small in

size and lightweight.)
They are all metal, yet
the time element is hermetically sealed ... forever free of dirt and not
subject to a fatigue factor. Silic-O-Netic Relays employ no thermal
elements . .. thus they
are not affected by the
normal ambient temperature variations of electronic equipment.
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r.nntinescent e and the
Scintillation Counter
BY S. C. CURRAN,

Academic Press, Inc.,

New York, 219 pages, 1953, $5.80.

This

Scintillation Counters
BY J. B. BIRKS, McGraw-Hill

right angle drive is part of

the control system for the fuel
Book Co.,

New York, 1953, 148 pages, $4.50.

period of several years, in
which the worker in nuclear science
who wished to take advantage of
the exceptional capabilities of the
scintillation counter in his research
had to depend on gossip and the
widely scattered periodical literature for his information, it is a
pleasure to report that there are
now available two very useful books
on the subject. The first of these,
"Luminescence and the Scintillation Counter", is by S. C. Curran,
who has also published extensively
on other types of counters, and the
second, "Scintillation Counters", is
by J. B. Birks, and is the second
volume in the "Electrons and
Waves" series of monographs under
the editorship of D. W. Fry.
After a short introductory chapter covering the history and general
features of the scintillation counter,
Professor Curran discusses the
various types of radiation and their
interaction with matter. Chapter
AFTER a
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three is devoted to secondary
emission, chapter four to the electron multiplier and chapter five to
the characteristics of commercial
multiplier phototubes. The next
four chapters are concerned with
the luminescence of solids, the
fluorescence of organic solids and
liquids, the preparation of scintillating crystals and liquids, and the
properties of crystals and liquids.
Chapter ten covers the various
typical applications of scintillation
counters with remarks on miscellaneous special techniques which
have been found useful. Next comes
a short discussion of the applications of multiplier tubes (as distinct from scintillation counter assemblies), and at the end a chapter
on circuitry for scintillation counters.
In his introduction Professor
Birks devotes a very little space to
the general methods of radiation detection and to scintillation counter
history, and proceeds directly to
discuss the modern scintillation
counter. Next comes a chapter on
scintillation counter principles,
ranging from absorption of the incident radiation to the multiplication process, followed by a discussion of multiplier phototubes.
In Chapter four the topics of pulse
height and time resolution are
treated briefly. Next comes a discussion of inorganic phosphors followed by organic crystalline phosphors and organic plastic and
solution phosphors. The final chapter covers the applications of scintillation counters in such fields as
particle detection, spectrometry of
gamma radiation and studies of
isomers and mesons.
Both books contain extensive
bibliographies and, as might be expected when an attempt is made to
treat such a complex subject in a
small volume, the reader must be
prepared to consult the periodical
literature for complete information on most topics. Probably the
chief value of these books is that
they offer in convenient form a
critical guide to the literature. However, the reader should not get the
impression that this is all they
comprise. Birks' book, for example,
contains considerable material on
the problem of energy transfer in
organic crystals, including much
January, 1954
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previously unpublished work by the
author. Curran, on the other hand,
has stuck less rigorously to the
subject of the scintillation process
and has provided more collateral
information which might be most
helpful to the reader with little
background in nuclear science.
Although the reviewer sympathizes with the authors in their
attempts to cover so much material
in little space, he cannot refrain
from remarking that more on the
circuitry required in scintillation
counting would have been helpful.
While it is obvious that the
phosphor and multiplier phototube
are the most important components of a counting system, it is
also evident that one cannot achieve
a good result unless the electronics
is right. And in many respects the
scintillation counter imposes far
more stringent requirements on the
circuitry than does the more familiar Geiger -Müller tube. Apart from
this understandable shortcoming,
both books appear to be remarkably
complete and up-to-date. Professor
Birks' publishers in particular are
to be congratulated on their speed
in getting out his book, which compares favorably with journal publication in many cases.-J. B.
HORNER KUPER, Brookhaven National Laboratory.
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Circuits
F. SHEA, John
Wiley & Sons, New York, 535 pages,
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In every corner of the
globe .- . . Standard Piezo
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Piezo Crystals are truly masterpieces of precision
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quality control. Quality is
standard with Standard Piezo.
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UNTIL about a

year ago, literature
transistor circuits and applications was almost as scarce as the
transistors themselves. Then, grad-

...

on

ually, good technical information
began to flow into periodicals ; now,
completing the last phase, a good
circuits book is available.
This long-awaited book is the result of the collective efforts of R. F.
Shea and nine of his Electronics
Park associates. The adage of too
many cooks definitely does not apply
to this project, for virtually no
duplication or confusion is evident.
In fact, the organization of material is exceptional, and the easy to -read writing style is maintained
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book. An excellent balance between

words and mathematics has been
employed; where both become unwieldy or difficult to interpret,
curves are provided. The latter
technique is especially helpful in
describing effects of changes in

transistor parameters

on circuit
performance. Instead of having to
try high, medium and low values of

parameters in transistor equations
to determine trends, the reader
simply consults the appropriate
curve for the entire picture. This
technique is, of course, not original
with this book, but its generous use
is one of the factors that makes the
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As All Tomorrow

book so valuable.
In each discussion, practical as-

pects are emphasized. In comparing types and combinations of circuits, consideration is given to
power -supply simplicity, most effic-

ient use of transistor characteristics and reduction in number of
components. Typical examples are
used to illustrate validity of design
techniques discussed. Each chapter
includes a series of excellent problems ideally suited for ensuring
thorough understanding of the
material presented.
The subjects discussed are best
described by listing chapter headings. They are as follows:

PREMIUM LAMINATIONS
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Performance -Guaranteed Magnetic
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6
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Appendix
6
Matrix Algebra
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The book is not without faults.
It is unfortunate that only ten lines
of text and one small drawing are
devoted to describing the important
techniques made possible by the
symmetrical properties of pop and
2/pot transistors. The section "De -
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finition of Terms" is rather sketchy,
and the Chapter entitled, "Associated Semiconductor Devices" reads
somewhat like a catalog.
However, such derogatory remarks should be followed rapidly
with a statement that, with the exception of the first criticism mentioned, the faults are minor. The
book will prove extremely useful
to the practicing engineer seeking
to employ transistors and to design
circuits around them. The book
will unquestionably find extensive
use in colleges and universities in
both graduate and undergraduate
courses in transistor electronicsin this role it has no rival.-J.D.F.

Mikrowellenbandfiltern Im
Hohlleiter
BY VON DR. SC. TECHN. FUAD SURIAL
ATIYA, Dipl. Elektroingenieur, B. Sc.

Hons. Mitteilungen Aus Dem Institut
Für Hoch frequenztechnik An Der
Eidgenössischen Technischen Hochschule in Zürich, Herausgegeben von
Prof. Dr. F. Tank, Nr. 17, 99 pages +
14 pages of tables (Curves), date of
printing not stated (probably 1952),
but analysis developed during 1949-50;
Verlag Leemann Zürich; price 12.50
Swiss francs.
THIS is an

interesting monograph.

It reports the work of an Egyptian
study at the Eidgenössischen
Technischen Hochschule in Zürich,
-Switzerland: The subject matter;
which received its earliest elaboration at the hands of English physicists, has achieved its highest development here in the United States.
Since the treatment consists for
the most part of an analysis or extension of published work, it is not
elementary. The reader will require
familiarity with the material in
"Wave Guides*" by H. R. L. Lamont, or an equivalent introductory
survey to be able to readily appreciate the content. The citations of
published work, parts of which are
referred to as background for each
topic in the monograph, have been
selected carefully. These reveal a
striking pattern; nine are American texts, seven on microwaves and
two slighty more general; three
are German texts on electrical circuit theory, with three references
to circuit theory articles in the
Journal of Mathematics and Phys"Wave Guides", by H. R. L. Lamont,
118 p, Third Edition, Methuen and Co.,
Ltd., London, 1950.
-
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The remaining references, ten
from the Proceedings Institute of
Radio Engineers, five from the
Journal Institution of Electrical
Engineers (British), four from the
Bell System Technical Journal and
a few scattered are, for the most
part, published technical developments in the field. Two references
to the work of F. Staub at Zürich
represent stages in the development
of which this report is a part. In
forty-two citations we have nine
German and thirty-three English.
It is probable that the actual
progress in waveguide research and
development is, to a degree greater
than this bibliography suggests, a
United States project. However, it
is highly desirable that the development within this country be appraised by someone outside our national boundary. The choice of an
Egyptian in a Swiss University is
most fortunate, because Switzerland in the center of Western
Europe is tending to become a communication exchange, as Egypt no
doubt will be between Asia and
Africa.
This text seeks to collate and organize material connected with
waveguide band-pass filters. The
work, proceeding from a short introduction, summarizes the necessary definitions -and terminology of
microwave circuits. Next, the properties of waveguides and cavity
resonators are considered. Frequency and reactance transformations are then reviewed and applied
to cavity resonator circuits which
with direct or 1/4 coupling form
ics.
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microwave filters.

Four -terminal network synthesis
a prescribed attenuation function, which is taken up on page 37,
describes the essential problem of
the whole monograph in terms of
Cauer's methods. To further its
application a general separation of
filters into classes is made, and the
forms of the formulas for each
class are stated. Examples of filters in these various classes are
then taken up, and the possibilities
of variable band width with fixed
mid-band frequency are discussed.
Measurement methods and results
are mentioned.
The two developments which are
the special project of this publication are the presentation of general
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Storage Battery Technical Service
Manual. Association of American
Battery Manufacturers, 2706 First
National Tower, Akron, Ohio, 44
pages 1953, $0.30. Third edition of a
widely distributed manual telling how
a battery is constructed, how it works,
how to maintain it, how to make certain repairs, plus a section on car
generator systems.
Synchro Systems Manual. Aeronautical Radio, Inc., 1523 L Street, N. W.,
Washington, 5 D. C., 1953, $3.00 single
copies, $1.00 in lots of 50 or more.
Fourth printing of what is known as
the "Bible of navigation synchro instrumentation".
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from Government Printing Office,
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Corps, Office of Technical Service,
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This is Ordnance Inspection Handbook
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design curves computed for filters
made up of two to six resonators.
There are fourteen tables (actually
curve sets) which present this data.
The filter here under consideration
is really a group of resonators directly in tandem or coupled by ),14
elements. The second microwave
filter type of novelty utilizes T -circuits to produce series and parallel
circuits.
The effort here, as is usual in
microwave network theory, is to
relate input and output quantities
for microwave networks without, at
every step in the process, using the
electromagnetic field equations;
that is, develop a circuit analysis
for microwave structures and a set
of appropriate theorems. The result is certainly interesting and
should be useful to American de-
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effective control of packing and
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LABORATORY TESTS

PROVEN BY EXACTING

(continued)

NEW BOOKS

ers, 110 Lafayette St., New York 13,
N. Y. A jumbo catalog of electronic
parts and equipment arranged by

manufacturers. More
items are cataloged.

Broil :.TI'
LINDGREN DOUBLE SHIELDED

EASY TO ASSEMBLE . . . and
easy to take apart
for storage or relocation.

PORTABLE SCREEN ROOMS

PROOF
DOORS Wedge

Guaranteed attenuation 126-128 DB in Bronze
142-146 DB in Copper
. practically
level over the
entire frequency range, 15 KCS to 1000 MCS, and excellent results are had at frequencies up to 10,000 MCS .. .
highest ever known!

LEAK

shaped like refrigerator doors, to assure tight shield.

Lindgren true double shielded portable screen rooms
meet the exacting requirements set up by Industry, Armed
Forces, and Laboratories (JAN -1-225; 16E4; MIL 16910;
MIL-S-4957). Here is a truly double shield-made in
sections, easily assembled or taken down. No soldering
required. Excellent metal to metal contact is made with
low impedance contacting.

FLOOR CON-

STRUCTION
Standard load

Don't take chances with improvised screen rooms. Get
the best .
guaranteed to meet government specifications. 10 standard sizes ... or built to your requirements.

140

lbs. per sq. ft. Up
to 2000 lbs. avail-

.

able.

ERIK A.

WRITE for illustrated

circular,

LINDGREN

4515-17 N. Ravenswood Ave.

specifications,
performance charts, and
price list.
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&

ASSO.

Chicago 40, III.

4-0710

-Established 1939-

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

...

4- NEW UNITIZED

RECTIFIERS
For high voltage D.C. sources ... lower

initial cost ... minimum upkeep ... convenient
ready to connect to AC. line
and D.C. load ... compact requires
minimum floor space.

-
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.

34 KW 17,000 V.D.C.

.
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Fundamental Mathematics. By Virgil
S. Mallory and Kenneth C. Skeen.
Prentice -Hall, Inc., New York, N. Y.,
1953, 128 pages, paper bound, large
format, $1.95. An interesting practice-book with hundreds of problems in
the fundamental operations of addition, multiplication, measuring angles,
fractions, decimals, reading and drawing graphs, areas and volumes. Useful
for vocational and junior -high schools.
The problems are practical in nature,
some involving home budgets, figuring
insurance, and depreciation.
Die Laplace -Transformation und ihre
Anwendung. By Paul Funk, Hans
Sagen and Franz Selig, Technischen
Hochschule, Vienna. Franz Deuticke,
Vienna, 106 pages, $2.40, 1953. A
paper -bound treatise, in German, on
the theory and applications of the
now-familiar Laplace transform.

Temperature Measurement in Engineering. By H. Dean Baker, E. A.
Ryder and N. H. Baker. John Wiley &

Sons, Inc., New York, N. Y., 1953, 179
pages, $3.75. The first of a two volume series on the theoretical and
practical problems of temperature
measurement. Volume I covers the
general introduction to the subject and
then deals with the details of measurement by means of thermocouples. The
book is non -mathematical and practical. Volume II will cover the measurement of very high and very low
temperatures where the thermocouple
does not have the superiority it possesses for measuring the internal
temperature of solids discussed in
Volume I.
How to Troubleshoot a TV Receiver.
By J. Richard Johnson. John F. Rider
Publisher, Inc., 480 Canal Street, New
York 3, N. Y., 128 pages, 51 x81, 1953,
$1.80. How to interpret circuit symbols, how to use servicing information,
how to set up a shop and get started.
How to Use Signal & Sweep Generators. By J. Richard Johnson. John F.
Rider Publisher, Inc., 480 Canal St.,
New York 13, N. Y., 137 pages, 1953,
$2.10. Types of equipment available,
principles of operation, functions of
controls, setting up and adjusting gen-

erators for various applications, and
maintenance of generators.

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.

than 85,000

last page.
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Fundamental Processes of Electrical
Contact Phenomena. By F. Llewellyn
Jones, Professor of Physics, University of Wales. Radio Research Special
Report No. 24, HMSO, London, 1953,
66 pages, 3 shillings. Serious and useful study dealing with contact phenomena, arcs, approach and separation
of contacts, sealed contacts and
measurements. Some mathematics.
Repair Techniques. Gernsback
Publications, Inc., 25 W. Broadway,
New York 7, N. Y., 128 pages, $1.50.
Compilation of television troubleshooting articles culled from Radio Electronics magazine.
TV
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ALLIED'S

CIRCUITS

amples, etc.), I am submitting them
as an aid to the art.
D. SACHS
Hollywood, California

(Editor's Note: It is contrary to the
policy of ELECTRONICS to publish untried ideas. However, several of those
suggested by Mr. Sachs seemed
worthy of being brought to the attention of our readers, and we are printing these herewith. We invite comments from readers. We will also
consider publication of other such
ideas in this department if these appear to meet with approval.)

iflotnennt

.M

I AM enclosing for your considerstion a number of electronic techniques. As they are all purely theoretical in nature (no practical ex-

MALLORY
MERCURY
BATTERIES

Modulation Method. The circuit
appearing in Fig. 1 illustrates a
possible means of modulating a
transmitter on the transmission line

COMPLETE 268 -PAGE
TO

ANTENNA

1954 CATALOG
FINAL

World's largest stocks of
ELECTRONIC SUPPLIES
FOR INDUSTRY
Simplify and speed your
purchasing of electronic
supplies and equipment. Send
your orders to us for quick
shipment from the world's
largest stocks of specialpurpose electron tubes, test
instruments, audio equipment,

electronic parts (transformers,
capacitors, controls, etc.).
Our expert Industrial supply
service saves you time, effort
and money. Send today for
your Free ALLIED Catalogthe complete, up-to-date guide
to the world's largest stocks
of Electronic Supplies for
Industrial use.
one complete
dependable source

AMP OF

TRANSMITTER

9+

HALF -WAVE

Mallory
pioneered
transistor power
supplies with a special
EQUAL
FROM
line of Mercury Batteries that deliver
PUSH-PULL
VOLTAGES
I13
AUDIO
the constant -current, constant -voltage
11111.11
(MODULATOR
necessary for the best performance
of transistor circuits. In addition,
Mallory Batteries offer unusually
FIG. l-Transmission-line modulation
long shelf life and high ratio of energy
to size and weight.
itself. At an appropriate place on Tiny, specially-developed Mallory
the line, a half -wavelength stub Silverlytic Capacitors also meet
requirement of low voltage
connects to the line and is termi- every
transistor applications.
nated at the other end in the circuit
as shown. Both diodes act as a For complete data, write or call
P. R. MALLORY & CO. INC.,
variable short across the stub, the Indianapolis 6, Indiana.
impedance of which varies at the
modulating voltage rate. Diodes
are biased (B+ and B-) so that
with no modulation, medium conIN PRODUCTION
duction occurs.
STUB AT
OPERATING
FREOENCV

ii'll

B

-

7.1ucd4le

for everything
in electronics

//J

QUANTITIES

ALLIED RADIO
100 N. Western Ave., Dept. 11-A-4

Chicago 80, Illinois
.U.J.
Want more information?

and
SILVERLYTIC
CAPACITORS
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Cutting Plastic Sheet. The technique illustrated in Fig. 2 is an
electronic means of forming patterns or holes in sheets of plastic

MALLORY
Want more information? Use post card on last page.

last page.
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AM ETA L

ARCING
CURRENT,

I RINGS

THROUGH
PLASTIC
115 V

'A -C

PLASTIC

SHEET
HIGH -VOLTAGE
SECONDARY

HERMETICALLY
AC -SEALED -DC

FIG. 2-Electronic cutting method

INSTRUMENT

RUGGED CONSTRUCTION FOR
SUPERIOR PERFORMANCE

-

FOOT OR
HAND
SWITCH

-

Copper
cadmium
dichromate finished case.
Black satin onodized aluminum bezel.
Excellent shielding due to case material and construction.
Double strength clear glass.
Glass to metal seal under controlled
humidity and temperature conditions.

D'Arsonval permanent magnet type
movement for DC applications.
Magnetically damped, moving iron vane
type movement for AC applications.
Available in 11/2" square, 21/2" and 31/2"
round case types.
Guaranteed for one year against defective workmanship and materials.

Burlington "Hermetically Sealed" Instruments are designed to conform to JAN
and MIL specifications.

or similar material. A very high
voltage forces an arcing current
through the matèrial. Spaced
closely on either side of the material is a pair of rings (for round
holes) or any other pattern shape.
High voltage will cause arcing and
the pattern will literally be burned
out of the material. A foot or hand
switch operates the unit, which
could be similar in shape and size
to a drill press.

Counter Circuit. Figure 3 shows
a different technique for a counting
circuit. It is essentially the same
as the conventional diode counter

BURLINGTON INSTRUMENT COMPANY
127 THIRD STREET, BURLINGTON, IOWA

ONE- SHOT
MU LT IVIBRATOR

improve your products
With

INPUT
PULSES

"

QUALITY COMPONENTS
-

hand-woundQ

8+

INTEGR
NETWORK

COILS

BLOCKING
OSCILLATOR

T

8+

JOUTPUT

of Tungsten

and Molybdenum

FIG. 3-Counter circuit proposal
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Of

TUNGSTEN

MOLYBDENUM
NICKEL
NICKEL -CLAD COPPER

and ALLOYS

quality

SEND US TOUR BLUEPRINTS or
SPECIFICATIONS FOR QUOTATIONS!

Electronic

508

rad7 Manufacturing

MACHINED

Ir7C

TUBE
COMPONENTS
to customers'
specifications

25th St., Union City, N. J.

BSend me copy of your brochure.
B

Address

B

1P_ñf

circuit, except that the diodes are
replaced by an R-C integrating network. Also, the input pulses are
used to trigger a one-shot multi vibrator to provide the pulses shown
for integration. The R -C time constant may be varied, according to
the frequency required, with the
variable R. Essentially, the function is similar to a tv vertical integrating network, except in this
case a counting system is employed.
AFC System. An electromechanautomatic -frequency -control
system is illustrated in Fig. 4. If
the frequency increases, the output
of the discriminator becomes posi i ca

ELECTRONIC PARTS MANUFACTURING CO., Inc.

508 25th St., Union City, N. J.
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Over 85% of the torque wrenches
used in industry are

Measurements
DISC. TUNED
TO TANK FRED

DISCRIMINATOR
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TO FINAL TANK
4
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FIG. 4-Electromechanical afc system
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(All Sizes from 0-6000
ft. lbs.)
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manufacturer.
design and
production osan
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data. Sent upon
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Mixed Feedback

FCI
edge Mors
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Low Power Factor .02%
Low Soakage .02%
Low Temp. Coefficient-I00 ppm/°C
High Insulation Resistance 10"ohms/mf

High Stability
Available in many different types of
housings, in ratings from .001 MF up,
and 100 volts up.
Excellent delivery on standard
and special types.
Capacitors made to your specifications

Write for Cataloue

F

film capacitors, inc.
3400 PARK AVENUE, N.Y.,N.Y.
Telephone CYpress 2-5180
Want more information?
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-
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like to comment on the
article "Multiple Feedback Audio
Amplifier" appearing in ELEUrRONICs for November 1953, on page 148.
First, the statement that a tetrode
output stage requires more feedback to equal the distortion performance of a triode stage is not
borne out by a study of the curves
in the tube manuals or by experience. This, however, is a minor
point compared to the other one
which is in reference to the plate -to grid feedback.
It should be noted that plate -to grid feedback does not reduce the
gain of the stage around which it is
connected, but rather it reduces the
gain of the preceding stage by reducing the load impedance into
which it works. This puts serious
limitations on the places where such
a feedback system may be used.
In the circuit shown in the article, the plate load on the 6AU6 tubes
is less than f5,000 ohms if the two
sides of the system are balanced.
Since at least 15 volts peak are
necessary to drive the 1614's, a
rather large plate current excursion
is required of the 6AU6's. Thus it
is quite possible that the feedback
adds more distortion than it
removes.
As mentioned in Mr. Good's letter
I

/NO'S

±2%

other applications.

DEAR SIRS:
N
VA N_

FREQUENCY CALIBRATION:

For determining the resonant
frequency of tuned circuits, antennas, transmission lines, bypass condensers, chokes, etc.
For measuring inductance and
capacitance. May also be used
as an auxiliary signal generator; for signal tracing and many

sL

request.

AOOI S17N /QUAL

to
400 Mc.

tive. This will move the meter
needle and contact closer to the
stationary contact, thus throwing
more capacitance across the tank
circuit which tends to offset the
drift. A frequency decrease will
cause the opposite effect and will
balance the tank.

All Capacities

/
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PA

Corporation

WOULD

last page.

Complete data on request.
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Operation to 200° C
Ultra High IR
High Stability
Low Power Factor .02%
Low Soakage .02%
Low Temp. Coefficient -50 ppm/°C
Available in many different types of
housings, in ratings from .001 MF up,
end 100 volts up.
Excellent delivery on standard
and special types.
Capacitors made to your specifications

Write for Catalogue

F

film capacitors, inc.
3400 PARK AVENUE, N.Y.,N.Y.
Telephone CYpress 2-5180
Want more information? Use post card
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AVAILABLE

for IMMEDIATE DELIVERY...

FTL-30A SLOTTED LINE

(continued)

BACKTALK

in the Backtalk department of the
October 1952 issue of ELECTRONICS,
the coupling between the halves of

the output transformer requires
that any push-pull feedback from

THE UTMOST IN

PRECISION
...for VHF -UHF

IMPEDANCE
MEASUREMENTS

500K
100K
0.05MA

0

31M

6AÚ6

9m=720}1 MHOS

036 MA

in the range of 60 to 1000
megacycles per second
Accuracy -- 2%

05V
344V

60U6

-

-

The FTL-30A also covers with slightly reduced accuracy the
1000 to 2000 megacycle range. It is a coaxial line 250 centimeters
long ... having a surge impedance of 51.0 ohms ± 0.5 ohms.
Special design features include: extremely rigid construction
... high sensitivity and selectivity due to efficient probe tuning...
end connectors adapted to use of Type N connectors ... full utility
down to 60 megacycles.
For complete details,

100

03MÁ

-00K
MA)
6AU6O
9m=3904MH0
03MA

16MA

write for Brochure FTL-30A

285v
5K
Ì 6MA
5

-361V ,.)g=V 20K2MA

-303V
j90K
16 MA

042UMO

A Division of International Telephone and Telegraph Corporation
500 WASHINGTON AVENUE
NUTLEY, NEW JERSEY

1614

90K

361 V

Federal Telecommunìcatiou Laboratories

m 7204 MHOS
100K
01 MA
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.
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4

500

0.32 MA

l'-. '+, /.

(B)

UNBALANCED TUBES

Circuits illustrating W. B. Bernard's let-

SELENIUM

Voltages and currents shown are
signal components only; in balanced
case they are identical in the two halves
of the circuit
ter.

RECTIFIER
POWER
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for
Aircraft Mobile Marine
Electrical Equ'pmenf

These OPAD-GREEN General Purpose Power Supplies are designed
to furnish an adjustable source of
unfiltered D.C. from single phase 50
or 60 cycle A.C. power lines. Step less output control. overcurrent protection, 2% accuracy meters, aging
taps and exclusive Poly -Boated Rectifiers are among the many features
of these units.

Typical
Applications
Aircraft Motors
Dynamotors 6
Inverters
Relays 6
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Battery
Charging
Electroplating
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VOLTS
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60^- 1a
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the output tube plate be very accurately balanced to preserve balanced drive to the two output tubes.
This is fairly difficult when the
elements of the feedback network
are fixed resistors, which are reasonably stable, but when tubes are
included as part of the network the
problem becomes impossible.
Because the plate signal of an
output tube in a push-pull stage is
to the first approximation independent of the drive to the output
tube, a 45 -percent change in the
characteristics of one of the
6AU6's will totally cut off the drive
to one of the output tubes.
A Kirchhoff's law analysis of one
side of the circuit shows that where
a 6AU6 g,, of 700 micromhos might
give normal operation, a g, of 400
micromhos will give a zero signal
to the grid of the associated output
tube, considering that in both cases
the other 6AU6 has a g,,, of 700 mi January, 1954

-
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MFG. THE THERMOCAP RELAY
Specializing in solution of problems of electronic
and electro -physical instrumentation for the research of analytical laboratory. Industrial plant
problems also invited.
Andover, New York Cable Address: NIATRONLAII

Want more information?

Use post card on

www.americanradiohistory.com
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Consulting-Research-Development
R -F Circuits-Lines--Antennas
Microwave Component ---Test Equipment

Research

-

Design

-

Development

Electro -Chemical Generators of Energy
Worth 2-3534, 35, 36
105 Chambers Street
New York 7, N. Y.

403

ASV&
RELAYS
HELD

MECHANICALLY

RELAY?

Make It a
Mechanically Held Relay
,

F

a. The relay must 'stay put' on loss of line

voltage, or under low voltage conditions
b. AC hum cannot be tolerated
c. Coil loss is undesirable

AVAILABILITY
10 amps,

to

up

12

poles normally

open, 12 poles normally closed.
25 amps, up to 6 poles normally
open, 6 poles normally closed.
Other ASCO Relays include power,
voltage -frequency sensitive, time delay, close differential, reverse current.

ASCO Electrically Operated Mechanically Held Relays
are locked in either position by sturdy mechanical link.
ages-no delicate hooks or latches to be damaged. They
are operated by a single coil mechanism, positive in
each direction.
ASCO Engineers will be glad to help work out your
'relay' requirements and to furnish you with a complete
control unit, if desired. ASCO offers 'single source responsibility' for Solenoid Valves and Electromagnetic
Controls
. a responsibility backed by 65 years of
work in the design and manufacture of Electromagnetic

..

Controls.

I

(continued)

BACKTALK

cromhos and that the circuits are
otherwise balanced (see the accompanying circuit diagram) . While
this effect is counteracted to some
extent by the increased drive to the
6AU6 grids, because of the overall
feedback loop, the effect is emphasized by the lowering of the effective
plate load resistance on the weaker
tube and the raising of the plate
load resistance on the stronger tube.
Any stabilizing effect of the unbypassed 6AU6 cathode resistors is
minimized by the plate -to-cathode
feedback path.
To put it briefly, I am still waiting to see something which is an
improvement over a pentode voltage
amplifier direct-coupled to a split load phase inverter driving two 6L6
tetrodes or four 6V6 tetrodes, with
about 20 db of feedback from the
voice coil tap in use to the cathode
of the voltage amplifier. I have
tested a number of fancier ones but
I think I'll keep on using the ones
I have.
W. B. BERNARD
San Diego. California

Automatic Swish Co.
ORANGE, NEW JERSEY

3554 LAKESIDE AVENUE

w

SPACE

dee

SAVERS

MODERN

MONEY

Fitting Title
DEAR SIRS:

FOR

IN -RES -CO

CIRCUITRY

SAVERS

TYPE IR

FOR

WIRE WOUND

PRODUCTION ECONOMICS-

...41

RESISTORS

-

The practical, low cost solution for
circuit designers striving for the subminiature. Type IR units offer precision 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 ±1%, they are permanently accurate. Conservative ratings

1004i`rue

allow ample safety margin in all'
of 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 resistors for all applications where precision performance and limited space
are important determining factors.
classes

an article in a
wholly technical magazine which
would be of interest to any man in
any field.
Such an article is found in your
October 1953 issue of ELECTRONICS.
I refer specifically to the item by
John J. Dougherty, Lt. USN on
page 232 of that issue, entitled
"Shape Factor as a Criterion of
IT IS UNUSUAL to find

Skirt Selectivity."
WILLIAM R. MURPHY,
Philadelphia, Penna.

(Editor's Note: Normally, we prefer
short titles for articles, but we
couldn't resist leaving this one just as

it

came from the author.)

E t'l'if t till!

INSTRUMENT

WRITE FOR NEW RESISTOR

HANDBOOK

RESISTORS CO.

for resistors for every
purpose.

NEW JERSEY

APPLICATION -DESIGNED

404

Contains

mended applications

UNION

COMMERCE
AVENUE

-

complete data and recom-

RESISTORS

FOR

Want more information?

ELECTRONICS

Use post card on

AND INSTRUMENTATION

last page.
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ON PAGE 348 of the November issue
a statement appeared to the effect
that the new Amperex twin tetrode
type 6252 "works efficiently with a
power output of 112 watts at 600
mc." This rating appears to have
been somewhat optimistic;
it
should have read 12 watts.
January,

7

954

-

ELECTRONICS

Co
COILS
ELECTRICAL

Illinii

16mm SOUND -ON-FILM EQUIPMENT FOR TELEVISION NEWSREELS,
TV FILM INSERTS AND KINESCOPE RECORDINGS...SOLD WITH

AAe

niIZliYWOOd

spool, form, layer, interleaved,
interwoven types. Made of any material,
any finish, for any application.
Send blue -prints and specifications
for prompt quotation.

West Main Street
Plantsville, Conn.

FM

MODULATION METER

Measures maximum modulation deviation
on mobile -system FM transmitters, all frequencies, 25 to 200 MC. Price 5240.00.

LAMPKIN LABORATORIES, INC.
BRADENTON, FLORIDA

CINE-YOICE

AU RICON-PRO

$695 00

$1310.00

WRITE FOR FREE
ILLUSTRATED
INFORMATION

a real money-saver.

To be informed-and reminded-on modern aids to
economical operation, mainproduction,
and
tenance
check "Contacts" advertising
regularly . . . every issue.

ELECTRONICS

-

January, 1954

1200
54652.15

SUPER

TRIPOD

PORTABLE POWER UNIT

SOUND RECORDER

5325.00

$26930

$114950

Inc.
BERNDT-BACH,
Beverly Blvd., Los Angeles 36, Calif.
7373

I

1931

POWER
Have you problems in

SUPPLIES

Metal to Glass Seals?
NAME IT

.

.

.

WE'LL MAKE IT!

TERMINALS
HEADERS
SEALS . . . SPECIAL

ITEMS

QUALITY PRODUCTS CO.
Charles St., Providence,

3117

R.

I.

det iveany

áaÌBtera

-

&

1. ALLEN CO. INC.

Onzgo

"your see

l'E
ENCO.

FOR Cg7ALGUE
ciaatsProemD.qoát00
SEND
vaect PoES
.9435 3NOVor
5

ALES'
SODERING
Zip
BRAZING
WELDING
FLUXES
L.

e

iá ti
unregulated
uú
t wii'oúia
or+¡

s<RiQ

31,

III.

942

an

CnDsH0r5klyn
S

6751 BRYN MAWR AVE.
EISLER MANUFACTURES COMPLETE EQUIPMENT
WELDERS FOR SPOT & WIRE BUTT
RADIO, TV TUBE EQUIPMENT & REPAIR UNITS
INCANDESCENT. FLUORESCENT MFG. EQUIPMENT
NEON SIGN MAKERS EQUIPMENT. GLASS LATHES
ELECTRONIC EQUIPMENT, VACUUM PUMPS, Etc.
Wet Glass SLICING & CUTTING MACHINES for Lab Use
TRANSFORMERS. SPECIAL & STANDARD TYPES
EISLER ENGINEERING CO., INC.

operation and maintenance
or production.

...

30 -DAY MONEY -BACK GUARANTEE. YOU MUST BE SATISFIED!

MANUFACTURERS OF SOUND -ON-FILM RECORDING EQUIPMENT SINCE

can frequently help speed up

One product advertised in the
"Contacts" Section may be
the answer to your problem

A

(

END

One
inexpensive
modern
device .. .

ov1

Ë Ill D III®dIIIIVE:I!E,'ºITIR.,®LM,.II"1

Ë

Bobbin,

THE FIVE
STAR COMPANY

TS

nnqlpn.uquipnlmlpnn

TImgll1i
illll

751

So. 13th St.

Shorted Turn Indicator
Il'

Sensitive,rugged,non-shocking
for unmounted coils; $150. f.o.b.

Newark 3, N. J.

REX RHEOSTAT co.
BALDWIN,L.I., N.Y.

HUNTINGTON BEACH, CALIF.

ARTRON
This CONTACTS Section
supplements other advertising In this

issue with these additional announcements of products essential to efficient
and economical production and maintenance. Make a habit of checking
this page, each Issue.
Wont more information?

Use post card on

www.americanradiohistory.com

last page.

NEW REX DOUBLE RHEOSTATS
end RESISTORS UP TO 2000 WATT.
WRITE FOR NEW CATALOG NO. S

405

' Ro.i A".,: fddreso to o%fice nearest you
.1,iu II
Ind St. 136)
CHICAGO: Jin A. Michigan Ave. (11)
SAN P111Vt tscii: 68 Post St. (!,)

ItEPI. I ES

NEll 1"GRK:

.

POSITIONS VACANT

PHYSICIST-SPECIALIZING in antenna design and analysis. Writing ability desirable.
Permanent position in excellent location. Advancement commensurate with ability and results. State qualifications, salary desired, and
availability in first letter. Telrex, Inc., Box 879,
Asbury Park, New Jersey.
ENGINEER OR Physicist for Instrumentation
on experimental projects involving measurement of dynamic and transient phenomena.
Good knowledge of theory of instruments and
three years of instrument experience required.
Some military work (U. S. Citizens only.) Mobility handicaps acceptable. Write Engineering Mechanics Department, Southwest Research
Institute, P. O. Box 2296, San Antonio, Texas.
A RESEARCH Scientist, Canadian citizen or
British Subject, is required for a Laboratory
in Toronto, Ontario, engaged in voice communi-cations. Audiology Acoustics research, M.A.,
MSC, or Ph.D. in Speech, Speech Science and
Psychology with experience and training in
Speech, Audiology, Acoustics and Experimental
Psychology is required. Salary to be commensurate with Qualifications, experience and ability. Replies should refer to competition 53DRML-5 and should be addressed to P. O. Box
62, Postal.Station "K" Toronto, Ontario.
TRANSFORMER PLANT or Production Manager, N. Y. Metropolitan area. An excellent
opportunity for a man familiar with transformer winding and manufacture with a growing company of approx. 35 people. P-1093,
Electronics.

SEARCHLIGHT SECTION
'Classified Advertising)

"OPPORTUNITIES" :EQUIT
:USED PORNRESALE

EMPLOYMENT:
BUSINESS:

ENGINEERS
LEAR, INCORPORATED, leading designers and producers
of high precision electrical, electronic and mechanical aircraft accessory devices and instruments . . . .
Seeks exceptional
men trained in
these aviation related engineering
fields

.

.

Missile Control
Gyro Instruments

Servomechanisms
Electrical Design
Mechanical Design

Autopilots

Electronic Circuitry

.

For responsible development and design engineering positions in our Grand
Rapids Division. Senior and junior level men can utilize their maximum skills
and work with recognized specialists in highly advanced

engineering fields.

SELLING OPPORTUNITIES OFFERED

Write to:

MANUFACTURERS' REPRESENTATIVES

Personnel Manager G.R. Division

wanted by young progressive component
(toroidal transformers and
filters). Write stating present line and territory. RW-1046, Electronics.
MANUFACTURER OF Graphite Interior Cathode -Ray Tube Coatings wants representative
now regularly calling on tube manufacturers
to handle these products as sideline. RW-1029,
Electronics.

manufacturer

LEAR, INCORPORATED
110 IONIA N.W.
GRAND RAPIDS 2, MICH.

POSITIONS WANTED
ELECTRONICS PROJECT Engineer; BEE,
MEE, BBA; 10 years comprehensive experience planning, development, application electronic automatic control systems involving
computers, data handling, processing, displays;
creative and administrative ability; seeks nondefense opportunity. PW-1038, Electronics.
M.S. IN Electronics, microwave and computer
experience, seeks non-military sales, applications, or production engineering position. PW-

Electronics.
ARMY OFFICER, release in Feb. 1954, seeking
position as engineering rep., sales eng., etc.
Foreign assignment preferred. 5 years military
and civilian experience in electronics, including
supervision. PW-1010, Electronics.
ELECTRONIC ENGINEER, BEE, MSEE. Single. Age 30. Looking for responsible position
In R & D or administrative engineering. Five
years experience cover test equipment, microwave measurements, vhf transmitters, contract
monitoring etc. PW-1006, Electronics.
ELECTRONIC ENGINEER: Ten years experience with servo mechanisms, analogue cornputors, automatic test equipment, and general
electronic applications. Broad knowledge of
guided missile systems. Desires á semi -administrative or supervisory position with a progressive organization. PW-9878, Electronics.
1021,

PLANTS AND PROPERTIES
INDUSTRIAL BUILDING. Gastonia, N. C.52,500 sq. ft., mill construction, wired, sprinklered, steam heat, rail siding. For lease. Write
Gastonia Industrial Diversification Commission,
Box 823-E, Gastonia, N. C.

TUTORING
PRIVA'T'E TUTORING: Technical upgrading
for technicians, engineering assistants, junior
and operating engineers. New methods, simplified syst ems, fast arithmetic routines, economical cost. "Superior Procedures" Douglas Matthews, 72 Vendola Drive, San Rafael, Calif.

OFFICIAL PROPOSAL
ADVERTISEMENT-PAGE 408
406

ELECTRONIC DEVELOPMENT
IS MOVING WEST*
ENGINEERS-Take this opportunity to join the staff of
Western electronics pioneer & leader.

a

Creative ability finds expression with us!

RESEARCH
DEVELOPMENT
PRODUCTION

variety in special receivers. transmitters & other devices.
Advanced design techniques.
Broad project

Figures show 20% U. S. activity In So. California
Relocation expenses -excellent working conditions-Central location. Scheduled reviews & advances. Fins
insurance plan. Move should not disturb urgent military projects.
Send complete resume with income history & requirements to engineering employment mgr.

II
rri-H ra art
l'f

LABORATORIES, Inc.

3761 SO. HILL ST.

LOS ANGELES 7, CALIF.

(A Subsidiary of Hoffman Radio Corp.)

6 YG. ENGINEERS

WANT MORE BUSINESS?

Electrical or Electronic Educ.

STARTING RANGE $450 TO $600

Non -defense -Very fine aggressive co, needs
6 yg. men with executive potential
ASK FOR RAY EDWARDS

O'SHEA EMPLOYMENT SYSTEM

64 E. Jackson. Chgo..

Ill.

Tel. WAbash 2-1884

SOUTHERN CALIFORNIA
MANUFACTURERS' REPRESENTATIVE
(Engiheering and Sales)
Available covering Electronic & Aircraft
Industries desires an Electronic Parts or
Components Line.

RA -9985,Electronics
1111 Wilshire Blvd., Los Angeles 17, Calif.
Want more information? Use post card

on

last page.

www.americanradiohistory.com

Established technical sales group has capacity for
additional items in electronic or electro -mechanical
component field. Products need not be established
in territory but must have high quality. Company
brochure available for your inspection.

WEIGHTMAN & ASSOCIATES
1405 W. Magnolia Blvd.

Burbank, California

MANUFACTURERS
Aggressive sales organization in Middle Atlantic
States can provide representation for additional

electronic or electrical equipment or parts.
MACLEN CORPORATION
Manufacturers Representative
3226 Ninth Street, N.E.
Washington 17, D.

January,

1954-

C.

ELECTRONICS

SEARCHLIGHT SECTION

94249/rveü
TODAY!
and
GOODYEAR AIRCRAFT CORPORATION, pioneer
employnew
a
you
offers
craft,
leader in lighter-than -air
ment opportunity with a well -established and fastgrowing company where "careers are planned."
DESIGN AND DEVELOPMENT engineering opportunities
are available for capable and imaginative men and

women in the field of airships, aircraft and aircraft
components.
missiles, elecRESEARCH AND DEVELOPMENT projects
new special
servomechanisms,
systems,
tric and electronics
an urgent
present
all
laminates
devices, fiber resin
and
aptitude
talent,
fresh
with
need for engineers

-

-

ambition.
POSITIONS ARE OPEN at several
with salaries based on education,
Physicists
Mechanical engineers
Aeronautical engineers
Welding engineers

levels in various fields
ability and experience.
Civil engineers
Electrical engineers
Technical editors
Technical illustrators

AKRON, THE HOME OF GOODYEAR AIRCRAFT, is located
in the lake region of northeastern Ohio. Cosmopolitan
living, year-round sports and recreation, cultural and
educational advantages make this thriving city an ideal
spot for a pleasant home.
TODAY! Write, giving your
YES, BUILD YOUR FUTURE
an application form.
requesting
or
qualifications,

-

C. G. Jones,

Salary Personnel Department

RD., AKRON 15, OHIO
GOODYEAR AIRCRAFT CORPORATION, 1210 MASSILLON
ELECTRON ICS

-

January, 1954

Want more information? Use post card on last page.

www.americanradiohistory.com

407

SEARCHLIGHT SECTION
OFFICIAL PROPOSALS
Bids: January 7, 1954
OHIO TURNPIKE COMMISSION
139 East Gay Street
Columbus 15, Ohio
Contracts RC -1A and RC -1B
Sealed Proposals will be received by the
Ohio Turnpike Commission
for the designing, furnishing, installation,
maintenance for a period of seven and
of a
radio -communication system, years,
consisting
essentially of nine microwave communication stations, eight very-high -frequency
communication base stations, seventeen
very-high -frequency communication fixed
stations, and approximately seventy-five
very -high -frequency mobile stations, for
Ohio Turnpike Project No. 1.
Contract RC -1A
for the sale of
the completed radioprovides
-communication system
to the Ohio Turnpike Commission and
for
maintenance services for a period of seven
Years.
Contract RC -1B provides for the rental
of the completed radio -communication
tem to the Ohio Turnpike Commission sysfor
a fixed monthly rental and for maintenance
services, all for a period of seven years.
Copies of the Special Provisions and
accompanying profiles, drawings, maps, and
copies of the General Specifications for
Contracts RC -1A and RC-1B will be available
on or about November 6, 1953, and thereafter (and in any event no later than November 10, 1953) for public inspection
or
purchase at the office of the Chief Engineer,
Ohio Turnpike Commission, 139 East
Gay
Street, Columbus 15, Ohio. These documents may be purchased from said
Engineer for the following sums perChief
set,
which sums are non -returnable:
General Specifications for Ohio
Turnpike Project
Proposal
Affidavits for Con- $5.00
tracts RC -1A and RCl -1B,
attached Notice to Bidders, and
Instructions to Bidders, Special
Provisions applying to said Contracts, form of Contract, form of
Performance Bond, form of
Maintenance Bond, and Schedule
of Wage Rates for Contract
RC -1A
$5.00
Profiles, drawings, and maps
$2.00
All Proposals
be on the form prescribed by themust
Commission, must be
red
technical datanied andthemus comply
h tthe
terms and conditions set forth in withwt
the Contract Documents.
Each Proposal must be accompanied
by
a Proposal Guaranty
form of a certified check or checks inon the
a solvent bank
or
banks, payable to the order
the Ohio
Turnpike Commission, in the ofamount
of
$40,000.00.
If a Bidder bids on both Contracts RC
-1A
and RC -1B, one certified check in
the
ammission of
The Commnt ayatOanywimeuffice.
cash any such
check.
h
or
proceeds
will
Ew
held by the
as a guarantybec
that,
if
any
Proposal
anteed thereby is accepted, a Contractguarbe entered into and the performance will
Proposal secured. Each such check, of the
proceeds thereof, will be returned or the
or forfeited as provided in G-3.03 and
G-3.06 of
the General Specifications.
All bids must be received on or
before
10:00 A.M.,
Standard
January 7, 1954, Eastern
in the office of the Time,
Ohio Turnpike Commission,
East Gay Street,
Columbus 16 Ohio. 139
At said hour, all Proposals will be publicly
opened and read at
said office.
and
are alternateacts
only e will
awar-1Bded.
The award of and
the Contract, if be
any award
be made, will be to
the
lowest
Bidder whose Proposal complies and best
with all
the prescribed
In
ing which bid isrequirements.
lowest and best, determinespecially
as such determination
involves any decision
n awardi ng
RCB
the
mission
may consider the possible benefits
and detriments of ownership of equipment
the rental thereof. The Commission versus
reserves
the right to reject any or all Proposals
and
to waive technicalities.
OHIO TURNPIKE COMMISSION

SPECIAL OPPORTUNITIES FOR

SENIOR ENGINEERS
Convair in beautiful, sunshiny San Diego invites you to join an "engineers" engineering
department. Interesting, challenging, essential long-range projects in commercial aircraft, military aircraft, missiles, engineering
research and electronics development. Positions open in these specialized fields:

Electrical Design
Mechanical Design
Structural Design
Structures
Weights
Generous

travel

For free brochure,

,

Servo -mechanisms
Aerodynamics
Thermodynamics
Operation Analysis
System Analysis

allowances to those accepted.
write Mr. H. T. Brooks,

Engineering Dept. 900

CONVAIR

t

chthereof,

thecheck,

IN BEAUTIFUL

SAN DIEGO

3302 PACIFIC HIWAY

SAN DIEGO 12, CALIFORNIA

onC-1A

an

o

"Opportunity" Advertising:
Think
"SEARCHLIGHT"
First
408

Want more information?

Use post card on

last page.
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i

7-1:11

DOES__ YOU

/

PeESEW T ,/4B
GIVE

Y'

..

-

CHECK SHEET

Yes No

PROFESSIONAL

ADVANCEMENT

.

RECOGNITION

AND PRESTIGE?

IN STATUS?

SECURITY AND
STABILITY?

D
D
D

CHALLENGE AND
OPPORTUNITY?

HIGH SALARY
SCALE AND OPPORTUNITIES
FOR PROMOTION?
EXCELLENT SUBURBAN
HOUSING AT
REASONABLE

COST?

D

FACILITIES FOR
PROFESSIONAL

ADVANCEMENT?

D

UNEXCELLED TECHNICAL

FACILITIES?

D
D
D
D
D

OPEN FOR

POSITIONS
NIOR DEVELOPMENT
AND DESIGN ENGINEERS:

D
D

ELECTRONIC ATIONS

COMMUN

l

'

MECHANICAL
COMPUTER

TUBE

.

LI

ELECTRON

ARRANGED
booklet

INTERVIENS
copy

PERSONAL
OUR CITY

ASSOCIATION WITH
TOP SCIENTISTS?
TUITION REFUND
PLAN FOR ADVANCED
STUDY?
MILITARY OR
COMMERCIAL
OPPORTUNITY?
MODERATE COST
OF LIVING?
MODERN RETIREMENT
PLAN?

COMPANY -PAID

LIFE INSURANCE?
COMPANY -PAID
LIBERAL HOSPITAL,
SURGICAL
AND DISABILITY
PLAN (FAMILY
BENEFITS)?
LIBERAL

.

of our

A

of

describ'mgtherob
request. ofthPlease
and Opportunity,"
upon education and
moiled
Will
,,Cholle
be
n
of your
engineer
resume
'complete
send o

AND LABORATORY

VACATION PLAN?

LIBERAL HOLIDAY
SCHEDULE?

PROFESSIONAL
STATUS AND
UTILIZATION
YOUR EDUCATION
OF
AND EXPERIENCE?

I

experience

to:

R.

WELD,

Employment Manager,
Dept. 300A
of America
Radio Corporation
Plaza
Y.
30 Rockefeller
20, N.
New York

1

ï

r$

{I

tql

'
E LECTRON

ICS

-

January, 1954
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-
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DESIGNERS

ENGINEERS

ELECTROMECHANICAL

ELECTRONIC
SERVO

"AC"
ttielimi>

FIELD ENGINEERS
For recent college graduates, here are positions
o challenge

-

-

.

.

-

YOUR BACKGROUND
your educational background can be
in any of the fields of AE, EE, ME, Physics, or equivalent. To
be successful in these positions you should have a definite
interest in people as individuals and be willing to relocate to
field assignments. Single men given preference.

.

.

.

.

.

.

large company employe benefits
.
. EXPENSES
incident to interviews
are all absorbed by us.
For less experienced engineering graduates, we have a Junior Engineer
Training Program which makes it possible for you to become acquainted
with all phases of our company .
you can also take advantage of
educational opportunities for advanced degrees at Marquette University
and the University of Wisconsin.
We answer ALL inquiries . . . write or apply
.

-

..

-

addition to your salary, you will receive a field allowance
and a substantial bonus if selected for overseas assignment
.
if you're looking for an opportunity with a
"present" and a future write us for further facts.
.

.

.

our theoretical and applied in -plant training
(here in Milwaukee) will prepare you for these assignments.
In

A Challenge to Men
of Resourcefulness

We need men of high caliber, experienced in the field of airborne automatic electro-mechanical control equipment. You will be engaged in the
manufacture and development of highly complex equipment of the most
advanced type in a steadily expanding division of our company-a division
with 20 years of successful operation in the precision instrument field.
We offer many advantages to those who join our organizationSALARY increases are based on merit and initiative
.
two weeks
VACATION with pay .
HOSPITALIZATION BENEFITS
LIVING and
RECREATIONAL FACILITIES are among the best anywhere along Lake
Michigan .
. POSITIONS ARE PERMANENT due to long-range
manufacturing and development programs
in short-here at our "AC"
Milwaukee plant you get small company advancement opportunities with

with

ASSIGNMENT
you will assist in the installation, operation,
and maintenance of our equipment at aircraft plants and Air
Force bases. The work will include liaison between AC and the
customer, training of customer personnel, analysis of problems,
and recommendations for improvements. Many of these
outstanding openings are one-year overseas assignments.

TRAINING

OFFERS

.

AC

SPARK

PLUG DIVISION

GENERAL
MOTORS MILWAUKEE
CORPORATION
1925
KENILWORTH PLACE
2, WISCONSIN
E.

I

ELECTRONIC

ELECTRONICS ENG.

PHYSICISTS

ENGINEERS

MECHANICAL ENG.

& PHYSICISTS

1

Here Is Why Bendix Radio Is
The P/ace For YOU To Work

Our expanding staff assures permanent positions
and excellent opportunities for personal and professional growth in
RESEARCH AND DEVELOPMENT

Challenging work in
The development of:
Radar

,Airborne and Ground'

Auto Radio and Test Equip.

Airborne

&

Radar & Radio Communication

Excellent salaries.

Electronic Instrumentation
Analog & Digital Computers
Guided Missiles

Semi-annual work reviews with advancement on merit.

Modern, air-conditioned plant located in
beautiful suburban area with ample housing, good schools, attractive shopping
centers, major league sports.
Numerous employee benefits.

Servomechanisms

Electric Machines & Devices

Mobile Comm. Equip.

Missile Guidance Systems

Computer Applications
Research & Development
(Incl. Transistors and Printed Circuitry)

Send resume to:

Call, wire or write Mr. L. H. Noggle, Dept.

.

Bendix Radio
DIVISION OF BENDIX AVIATION CORPORATION

Mr. J. A. Metzger
ARMOUR RESEARCH FOUNDATION
of Illinois Institute of Technology
10 W. 35th Street
Chicago 16, Illinois

BALTIMORE -4, MD. Phone VAlley 3-2200
410

Want more information? Use post card on last page.
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NUCLEAR REACTOR CONTROL ENGINEERS
Never in the history of the

Duties:

more important for engineers to

choose the right path for their

careers to follow.
Everyone has done

military work

... but

now the in-

dustry must find new markets
in the industrial field!

As

a

circuitry,

leader in the production of

industrial electronic equipment,
sales, distribution and field engineers organized to enter these new

into our organization, so that you'll
as the in-

dustrial field expands!
Investigate the real future! Sala-

TRANSFORMER DESIGN ENGINEER

ries at Westinghouse are open, com-

experience

The applied research, development
modulaand design of audio transformers,
tion transformers and reactors, electricfrequency
radio
wave filters, iron-core
transformers, radio frequency chokes, etc.
Requirements:
Three or more years experidegree in Electrical
ence and a B. S.
Engineering or in Physics.
Duties:

and

ability. In addition to the usual employee benefits, we offer

a

stimulating

patent -award plan and excellent oppor-

tunities for advanced study and degrees.

To

Write for

information

feed-back problems

Applied research, development, and
design of advanced communications equipment
and systems. Openings exist in the fields of
automatic transmitters and communications
circuitry.
Requirements:
Three or more years experience
and a B. S. degree in Electrical Engineering
or in Physics.

the products. Now is the time to get

with

indicators,

Duties:

and development .men to turn out

mensurate

application

SENIOR COMMUNICATIONS ENGINEERS

markets. We need research, design

floor

and

(closed-loop electronic circuits), pulsed circuits, video, simulators, i.f. strips, and in
analysis of complex radar.
Requirements:
Three or more years experience
and a B. S. degree in Electrical Engineering
or in Physics.

Westinghouse has the necessary

be in on the ground

development,

SENIOR RADAR ENGINEERS
Applied research, development, and deDuties:
sign of advanced radar, fire control and missile
Openings exist in the
guidance equipment.
fields of local oscillators and associated

lot of

a

Design,

of electronic circuitry including vacuum tubes
and magnetic amplifiers as applied to the control of nuclear reactors.
Requirements:
Three or more years experience
and a B.S. degree in Electrical Engineering or.
in Physics.

electronics industry has it been

today!

if you have experience in the fields
of antennas, rf plumbing, magnetic amplifiers, technical' writing, or in high freapplication,
design and
quency heating
please apply.
OR

apply send resume of education and
experience to
Swisher, Jr.
Employment Supervisor, Dept. 1.7.
Westinghouse Electric Corporation
109 West Lombard Street
Baltimore 1, Maryland

Westinghouse

R. M.

ELECTRONICS DIVISION
BALTIMORE, MARYLAND

ELECTRONICS

-

January, 1954

Want more information? Use post card on last page.
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Have You the

SENIOR

LONG-RANGE VIEW?

DEVELOPMENT

We Can Offer: challenging and satisfying work, in
the best of surroundings; quick recognition of ability;
excellent salary and generous company benefits;
a 25 year record of stability of employment; a
country location on our own private airport; attractive neighboring communities in a hilly, lake region,
readily accessible to New York City.

ENGINEERS

You Should Have: sound basic training and about 10 years' development
experience in radio communication, navigation or allied fields; fertility
of ideas and ability to translate them into practical forms embodying
sound mechanical design; an appreciation of the importance of simplicity; and a desire to perform creative development work in a small

engineering group.
Write or phone

Vice President, Research & Development

AIRCRAFT RADIO CORPORATION
BOONTON

senior,
en
e

ELECTRONIC

'

2

MELPAR has

VHF, UHF and Microwave Systems,
Components, and Circuitry.
Antennas, Waveguides and Cavity
Oscillators.

If you can qualify-high
achievement, financial security
and gracious living await you
here! Melpar is located in the
beautiful Virginia suburbs,
just a few minutes from the
Nation's Capital. A grand place
to build a grand future!
Let's discuss it all in detail.
THE

412

RESEARCH

iEE

EEE

IEi E..

is your ùturè

an unparalleled
opportunity to offer you-rapid progress
and sound future-varied project
assignments under the guidance of
nationally known engineers. In addition to
numerous and challenging projects-both
military and industrial-Melpar is
Research Headquarters for the
Westinghouse Air Brake Company
and its affiliates.

ENGINEERS

Motorola research laboratories, located
in the healthful climate of Arizonas
Valley of the Sun, has sevakal openings
for experienced engineers in the f ollowing fields.

Bin

in whose ha

New Jersey

THREE TO FIVE YEARS
EXPERIENCE IS DESIRED
IN ONE OR MORE OF
THESE OR ALLIED FIELDS

Fire Co rol
Sonar
Micro -Wave
Techniques Pulse Circui s
Servo Mechanisms
Electro Mechanical Design
Speech
Compression Small
Mechanisms Antennae Design
Flight Simulators

Radar

Systems

FOR

PERSONAL INTERVIEW

in your area, write Personnel
Director, Dept. E-154

"2we-

rielIN

ar
CORPORATED

440 SWANN AVENUE, ALEXANDRIA, VIRGINIA

LABORATORY OF WESTINGHOUSE AIR BRAKE

CO.

AND ITS SUBSIDIARIES

Want more information?

Use post card on

last page.

www.americanradiohistory.com

Radars, Beacons, Missile Guidance,
and Communications.

Mechanical Design of Missile -borne
and Vehicular Equipment.

Desire men with B.S. degree or above.
Salary commensurate with education
and experience. Free health, accident
and free hospitalization. Profit sharing
and many other employee benefits.
Ideal working conditions, facilities now
being expanded. Permanent positions.
Plenty of reasonably priced housing.
good schools, mild and sunny climate.
Our representatives will be in New York
within the next month for interviews.
Write giving details, so appointment can
be arranged.
MOTOROLA RESEARCH LABORATORY

Attn. J. A. Chambers, Mgr.
3102 NORTH 56TH STREET
PHOENIX, ARIZONA

January,

1954-
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Here are 5 reasons why you will

want to come with
are a

us

1.

if you

You can get in "on the ground floor"
in the field of electronic computers
and associated equipment for use in
business machines. This means ex-

cellent opportunity for advancement.

. . .

2.

mechanical engineer

plan your
future with a longYou can

established, highly
successful Company.

3.

mechanical designer

You

will receive

"fringe"

substantial
benefits.

4.

electrical engineer
5.

a

good salary, plus

You and your family will enjoy Dayton
a clean, progressive city with
outstanding school facilities.

...

You will find NCR a friendly place
to work, with employee morale at a

high level.

Act at once. Write today to Employment Manager, De-

partment

A,

describing your education and experience.

THE NATIONAL CASH REGISTER COMPANY,

Dayton 9, Ohio

ecru/ix Aviation Corporation

YORK

aUividion

.

Stability and opportunity for

.

This NEW division of our
nationally -famous
corporation has
openings for . ..

ELECTRONIC ENGINEERS
at the "Laboratory in the Sky"

.

Ore of America's leading centers of long-range
radio and electronic developments offers outstanding opportunities for accomplishment, advancement and stability. Write for booklet describing
projects, facilities and employee benefits.

ENGINEERS

PHYSICISTS
Top-flight

men

in

advanced

fields of electronic research,
development and product engineering are needed for challenging work under ideal conditions in our new, modern plant.
You benefit at Bendix York
from our location in the heart
of a beautiful suburban area,
from high wages, paid vacations
and holidays
and excellent
opportunities for advancement.
Openings at all levels.

INTERESTING ASSIGNMENTS IN:
Microwave Links Pulse Networks Radar
Direction Finders Air Navigation Systems
Television Transmitters and Studio Equipment
Antennas ('amputer.. Guided Missiles
'telephone and \V ire 'l'ran.mis.ion Systems
Microwave and Ga. Discharge 'rubes Dielectrics

.

MAIL THIS
COUPON TODAY

Write, Wire or Phone
Department Y-1

Ask

Federal
Telecommunication

Laboratories :TAT ,
AVIATION CORPORATION
YORK DIVISION
Phone: York 5521

A

Division of International Telephone
and Telegraph Corporation

ELECTRONICS-January, 1954

Want more information?

Use post card on

Federal Telecommuni ilion
Laboratories
300 Washington Ave.. Nutley. X. J.
Please send me a copy of "1 -orfuture is with FTL."

Address

last page.
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T.V. ENGINEERS\
You and Your Future in

Electrical Engineers
and Physicists

I

COLOR TELEVISION

Radar Simulation

Advanced Circuitry
Analog Computors
Ballistics
Mapping
Telemetering

with

CBS -COLUMBIA

America's leading Color Television Manufacturers

Senior and Junior Engineers

If you are a Television Engineer or Technician with ability, and seek challenging
but trill Insure
opportunities that offer stability, you will not sell yoursc!f short
your future.

...

Monotosy

NEEDED AT ONCE
PROJECT ENGINEERS
SR ENGINEERS
INTERMEDIATE ENGINEERS
JR ENGINEERS
TECHNICIANS
REQUIREMENTS
Previous experience in design and development of Television receivers

Unknown

and specialized television circuitry and components.
INCENTIVES
To feed your imagination, you will have at your disposal the most modern
electronic equipment. You will work with a staff of engiieers who are
leaders in the television field. Remuneration will be high and you will
enjoy all employee benefits.
To help us get better acquainted make your resume complete.
Interviews with out-of-town applicants arranged.
Write Vice -President In charge of Engineering

CBS -COLUMBIA
A Division Of Columbia Broadcasting System, Inc.

3400 - 47th Avenue

Long Island City 1, New York

Here is your opportunity to join
with an organization where your
skill will be utilized in association
with an entire project, not just a
segment of a job. We are small but
growing . .. we offer you the opportunity to grow and advance
with us. Gain individual recognition by working closely with technical management. Associate with
other top-notch engineers . . . live
and work in suburban surroundings, just 8 miles from metropolitan Baltimore. If you are interested
in an organization where monotony
is unknown
write:
.

ENGINEERS & PHYSICISTS
ELECTRONIC
Interesting and chal e n g i n g positions
available for Senior
Engineers to act as
Group Leaders in the
following specialties:
1

1.

2.
3.
4.
5.

OPTICAL

ORDNANCE

Engineering Personnel Department

FREED ELECTRONICS A\D CONTROLS 4'ORPORATIO\
200 Hudson Street, New York 13, N. Y.
Manufacturers of
Fidelity Radio
Industrial Controls

High

Ordnance

Equipment -

greedl/

4{en(/i

Equipment
ment
Nucleonics
Instruments

om/

production and design
ENGINEERS

.

.

Industrial Research Laboratories
Hilltop and Frederick Roads

Baltimore 28, Maryland

Microwave circuits, plumbing and test equipment.
Ordnance fire control engineering.
Special purpose vacuum tubes.
Electron optics and optics.
Electronic product design engineering.

Excellent opportunity for advancement for aggressive, well grounded engineers of ability capable of
applying basic coordinated thinking to the solution of original development problems.
Must have five or more years of practical experience. including a working knowledge of Government
specifications. liberal es,playee'beoc*tn. Write, outlining' education, ezperience, and salary expected- to:

. .

HOUSTON, TEXAS
Precision equipment manufacture: needs
qualified experienced engineer for
audio and sub -audio transformer design
and development. Experience with high
permeability alloys desirable. Knowl
edge of magnetic circuitry must be sufficient for development work on magnetic amplifiers. Salary commensurate
with ability.
SOUTHWESTERN
INDUSTRIAL ELECTRONICS CO.
P.

O.

BOX

13058, HOUSTON

19, TEXAS

FOR TV COMPONENTS

One of the world's largest manufacturers of electronic components
plank in the east and midwest offers you the opporsince 1921
tunity to grow in a dynamic organization.

-

-

ENGINEERS
This established electronics manufacturer located
in the heart of western New York requires a man
to head mechanical design group on electronic

Are you a qualified engineer, preferably experienced in TV tuners
and sweep circuit components?

We invite you to write to
this field.

us

equipment.

Permanent position

available

man with ME degree and experience
tronics or closely allied industry.

today. detailing your experience in

in

for a
elec-

ALSO TELEVISION AND RADIO
DESIGN ENGINEERS

Address all replies to: Director Industrial Relations

Fine cultural

community in which to live with
and progressive associates.

000d schools. homes.
Please write to:

General Instrument Corporation
829 Newark Avenue, Elizabeth, New Jersey

CHIEF ELECTRONICS ENGINEER
STROMBERG-CARLSON COMPANY

ROCHESTER 3, N. Y.
414

Want more information?

Use post card on

last page.
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Electronic Research
Opportunities
The Cook Research Laboratories, division of the
Cook Electric Company, one of the nation's
foremost research organizations requires the
services of several outstanding scientists.
Positions are permanent:

STAFF ENGINEERS
ELECTRONICS
MECHANICS
Openings also exist for top level personnel
in the following fields:

IMAGINATION

RADAR & PULSE
SYSTEMS
(VHF -UHF Development Experience)

SERVO
(Hydraulic Background)

AERODYNAMICS

Got more than your share' Like to have the freedom to use it,
with commensurate recognition! Then, you've come to the right ad!
That is, if you're an electronic or mechanical engineer with practical experience in the electronic industry.
We need engineers with imagination. We're growing and going
you're just in time to go with us. You'll enjoy the job plus the
advantage of pleasant living conditions in a large, modern city
without the disadvantage of big city pressure.
The man to contact is Arthur E. Harrison, Vice -President of Engineering. The time is now! You'll never regret it!
.

AERO DESIGN

.

Excellent Starting Salaries
Ideal Working Conditions
A Technical Turnover of Less
Than 1/6 the National Average

.

WÌ/COX

A staff composed of a group of engineers
and scientists eminently qualified in their
respective fields, and with whom you would
be proud to be associated.

Aviation Communications and Navigation
Fourteenth & Chestnut,
Kansas City 27, Mo.

Contact or write Mr. D. M. Halliday
COOK

.

LABORATORIES

RESEARCH

8100 N. Monticello Ave.
Skokie, Illinois

COOK ELECTRIC CO.
Chicago, Ill.

2700 N. Southport

VITRO CORP. of AMERICA

(Electrical and mechanical engineering
and manufacturing since 1897)

ENGINEERS
Senior Staff

ENGINEERS
SYSTEMS
RADAR
SERVO
COMPUTER

MBZMIMIL

BACKGROUND: Responsible positions
for top level development
open
and project engineers with practical and research experience in:

Advanced Electronic Circuits
and Systems
Microwave Radar
Microwave Receivers

and Transmitters

p.XSON

Career Opportunities

with
Established Engineering Organization
PRODUCT ENGINEERING
SYSTEMS DEVELOPMENT
SYSTEMS ENGINEERING
ENGINEERING STUDIES
MECHANICAL DESIGN
FIRE CONTROL
RADAR
GUIDED MISSILES
UNDERWATER ORDNANCE SYSTEMS

Suburban location adjacent to Washington, D. C.

Requirements emphasize advanced analytical and/or
management experience on
highly complex electronic
and electro -mechanical sys-

Affords pleasant living conditions
Accessible to three Universities offering graduate training
Please address inquiries to

tems.

Personnel Department
Silver Spring Laboratory

Kindly send resume and
salary requirements to

Die W.L./SoN

st NEWYoRK
ELECTRON ICS

-

January, 1954

CoVPe
1f

VITRO CORP. OF AMERICA
SILVER SPRING, MD.

962 WAYNE AVE.

Executive Offices -233 Broadway, New York, N. Y.

PLY'
Want more information?

Use post card on

last page.
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CAREER

OPPORTUNITIES

for

ENGINEERS

Desiring the challenge of interesting and diversified projectsWishing to work with congenial associates and modern equipment and facilitiesSeeking permanence of affiliation with a leading company and steady advancement-

Will find these in

a

career here at GENERAL MOTORS.

OPPORTUNITY
If you have
ELECTRONIC EXPERIENCE
plus

SALES PERSONALITY
and are

Positions now are open in ADVANCED DEVELOPMENT and PRODUCT DESIGN.

AN ORGANIST

COMMERCIAL AUTOMOBILE RADIO

and are

YOUNG and ENERGETIC

MILITARY RADIO, RADAR AND ELECTRONIC EQUIPMENT
ELECTRONIC COMPONENTS

INTRICATE MECHANISMS such as tuners, telemetering,

engineering position with a famous
manufacturer of electronic organs.

mechanical linkages, controls, etc.

ACOUSTICS-loud speakers, etc.
Inquiries invited from recent and prospective graduates as well as experienced men
with bachelors or advanced degrees in physics, electrical or mechanical engineering.
Salary increases based on merit and initiative.
Vacations with pay, complete insurance and retirement programs.
Relocation expenses paid for those hired.

All inquiries held
DELCO

RADIO

in confidence and answered-WRITE or APPLY to

DIV. GENERAL

MOTORS

Your unusual combination of abilities
may qualify you for a TOP sales

CORP. Kokomo, Indiana

SW -986S, ELECTRONICS
330 W. 42nd Su, New York 36, N. Y.

HELP WANTED
This established radio & television
manufacturing firm in Western New
York has openings for:

Test Engineers

Senior and Project Engineers
The Pacific Division, Bendix Aviation Corporation has openings
for senior and project engineers in development and production
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.

Technicians
Trouble Shooters
Aligners

Applications should contain details
of past experience. Write to

Personnel Manager,

Please Address Inquiries To

W. C. WALKER

H. E. Dudley

COMP NY
Rochester 3, New York

STROMBERG-CARLSON

ENGINEERING EMPLOYMENT MANAGER
11600 Sherman Way
North Hollywood, California

WANTED

BOONTON RADIO CORPORATION
HAS AN OPENING FOR A

Technical Sales Representative
With substantial working background in electronic
circuitry to represent a leading manufacturer of
electronic components and assemblies to firms utilizing products in military and industrial applications. Many territories available throughout U. S.
Address reply to:
RW-9910. Electronics

220 W. 42 St., Ne,, York 36. N. Y.

SENIOR DEVELOPMENT ENGINEER
Signal Generators, and test instruments for commercial aircraft
navigation systems are typical of the precision calibrated circuits which Boonton
Radio Corporation produces. You will be expected to make significant development cóntributions in additional new fields, reflecting credit to yourself and to
Boonton Radio. You will enjoy your association with a small, mature, respected
charter member of the electronics industry which is preponderately concerned
with commercial activity. We are located in the Lake Land Region of NorthQ -Meters, FM

A um rh1ng

BOX NUMBERS

. . .

to expedite the handling of your

ern New Jersey.
Minimum of 7 to 10 years' experience
in radio development and design. Project
administration desirable.
1.

2. Good theoretical grasp, but capable of

rapidly developing practical methods of
implementing theory.

3.

Initiative, ingenuity, and thoroughness

at

a

sion,

please

do

not address

dividual box number.

a

Use post card on

Be sure to

address separate replies for each

Boonton Radio Corporation, Boonton, N.J.
Want more information?

correspondence and avoid confu-

single reply to more than one in-

high professional level are essential.

Reply to: Manager of Development Engineering

416

tiVben

advertisement.

last page.

www.americanradiohistory.com

January, 1954

-

ELECTRONICS

SEARCHLIGHT SECTION

+++++

RECEIIER ENGINEERS
MECHANICAL ENEINEERS

ENGINEERS,

E E

For development and design of H.F. pulse

DRAFTSMEN

magnetic recording

Career Opportunities
With Old Established
Central Connecticut Firm
Interesting Projects
Top Salaries
Suburban Living
We Need Men Experienced
in Servo Mechanisms
UHF, VHF, Microwave,
Receivers, Transmitters
Variable Capacitors
Replies Held in Strict Confidence
Write Or Phone Collect
Personnel Mgr. Sherwood 7-2741

components and

systems.
For component and system development work
in airborne navigational equipment.

DESIGNERS
For work in the design of electro -mechanical

navigational computers.

YOU'LL FIND THESE ADVANTAGES
AT
KOLLSMAN:

THE

ALLEN D. CARDWELL MFG. CORP.

Plainville, Connecticut

WANTED
INSTRUMENTATION SPECIALIST
To he in charge of electronic instrumentation In
connection with research and development of liquid

propellants. Permanent salaried position with expanding group in the research department of a
major chemical company located in the northeast
Requirements include: 2 years of college plus 3
years of experience or equivalent. Experience with
electronic circuitry, high frequency transient pressure measurement, and some knowledge of liquid
propellents or chemistry desired. Send complete
resume to

P-9665, Electronics
330 W. 42 St., New York 36, N. Y.

organization small
An informal friendly atenough to provide diversity
mosphere, and the best
and recognition of achievefacilities available in modment, large enough for
ern laboratories.
stability.
Intricate design and deConvenient location in a
velopment work on Amerquiet residential area only
ica's finest aircraft instru20 minutes from the heart
ments.
of New York.
Free life, hospitalization,
surgical, accident and
health insurance.

An

-+->-+

Why not find out what Kollsman has to offer you?
Send resumes to: Employment Manager

KOLLSMAN INSTRUMENT CORP.
Elmhurst, Long Island, N. Y.

80-08 45th Avenue

IF

you are experienced in
DESIGN OF FILTERS
Here is an opportunity for an engineer to

III

join fast growing electronics company with
national connections.
Experience should be with Lo Pass, High
Pass, and Band Pass and include familiarity with testing techniques.

To supervise group of 5-10 persons developing
analog computers of electro -mechanical type.
Applicant should be familiar with feedback
control systems of analog to digital conversion
devices. The successful applicant will probably
have a M.S. degree in electrical engineering as
well as a broad working knowledge of mechanical engineering.
The Research Laboratories are engaged principally in the development of new types of
electrical, mechanical, hydraulic, and chemical
devices for ultimate production by other manufacturing divisions of the Corporation.
Applicants for this position will be invited to
inspect our laboratory facilities and to meet the
members of our technical staff.

Congenial working conditions, and benefits.
520 N.

P-1066, Electronics
Michigan Ave., Chicago

11,

Ill.

SALES ENGINEER

with electro -mechanical experience, to asorganization for Metropolitan N. Y. area
products of a number of manufacturers of
components for the automatic control infield. No previous selling experience necessary. Send resume and suggested salary or commisWanted,
sist sales
handling
precision
strument

sion arrangement.
P-9907, Electronics
330 W. 42 Sr., New York 36, N. Y.

ELECTRONIC

ENGINEERS

for design & development work
WITH A

YOUNG PROGRESSIVE COMPANY

Vdigital techniques
computers
J radar
J

OF

SEND RESUME

EXPERIENCE AND EDU-

CATION, WITH SALARY REQUIREMENTS,
troolt E.1315.ren3Cmh.,,,. ,I..;,,

TO

ISO SOUTH ALVARADO
LOS ANGELES, 37, CALIFORNIA

SENIOR ENGINEER

.

Please send brief resume to:

Personnel Department

BENDIX

AVIATION

CORPORATION

RESEARCH LABORATORIES
4855 Fourth Avenue

Detroit

1,

Michigan

DUNKIRK 2- 7333

.ELECTRON ICS

-

January, 1954

Want more information? Use post card on last page.
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ANIONIC INSTRUMENTATION
goes beyond DIALS and POINTERS ...

Current Stock Includes
INVERTERS

AMPLIFIERS

VOLTAGE REGULATORS

PHASE CHANGERSTRANSTATSMETERS D.C. & A.C.

SYNCHROS

AMPLIDYNE

SERVO MOTORS

PIONEER AUTOSYNS

RECTIFIERS

G. E. SELSYNS

Also complete line of FLIGHT, ENGINE & NAVIGATION INSTRUMENTS

AUTHORIZED SALES and SERVICE FOR
UNÌTED STATÉS
AV/ATCORIW1rONr

Nl

koIIsman

ENT

G

£xiôc

LIE

lNU

Contractors to the U. S. Air ForceU. S. Navy and Dominion of Canada
351

GREAT NECK ROAD, GREAT NECK, N. Y.

Telephone

Write for Catalog NE100
418

Want more information?

fRGI;IfF41.;11111
I2MPaq.

BATTERIES

U. S. Export License -2140

Use post card on last poge.
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WUX Great Neck, N. Y.
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... and so does
...INSTRUMENT ASSOCIATES
a source

for

EMERGENCY REPLACEMENT

MODIFICATION
OVERHAUL
Instrument Associates

REPAIR

knows that there is more to
an instrument than dials and
pointers. Involved in today's instrument panels are Inverters,
Transmitters, Amplifiers and a multitude of other electrical and electronic
components. Accordingly the laboratories of Instrument Associates are geared
to the maintenance and supply of these
component units as well as the indicators

SALES
OF
INSTRUMENTS
INVERTERS

themselves.
Instrument Associates highly skilled
instrument technicians combined with
extensive laboratory facilities results in
rapid and exacting workmanship. Unusual problems requiring know-how and
ability find their solution in our Engineering and Development Department.
Whatever your requirements in avionic
instruments and their component units
look to Instrument Associates for their
fulfillment.

MOTORS

TRANSMITTERS
AMPLIFIERS
RELAYS

GENERATORS

and
ALLIED
COMPONENTS
C.A.A. APPROVED REPAIR STATION #3564
INSTRUMENTS CLASS 1, 2, 3, 4,

LIMITED ACCESSORIES
351

GREAT NECK ROAD, GREAT NECK, N.

INST

Y

T

Telephone HUnter 2-9300
Western Union address:
WUX Great Neck, N. Y.
ELECTRON ICS

-

U. S. Export License -2140

January, 1954

Write for Catalog NE 100

Want more information? Use post card on last page.
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COMPASS

WE MAINTAIN
OUR OWN FULLY
EQUIPPED TESTING
LABORATORY TO
TEST AND GUARANTEE
ANYTHING WE SELL

COMMUNICATIONS COMPANY

A Division of COMPASS ELECTRONICS CORP.
A WELL -INTEGRATED ORGANIZATION WITH FACILITIES AND TRAINED PERSONNEL

FOR-

DESIGN, MODIFICATION, PRODUCTION, AND TESTING OF COMMUNICATIONS AND RADAR EQUIPMENT
SUPPLY AND DISTRIBUTION OF ALL TYPES OF EQUIPMENT AND TUBES

COMPASS

has one of the largest and most diversified stocks of government surplus
own warehouses

equipment-in ib

MARINE, GROUND AND AIRBORNE-RADIO, RADAR AND SONAR-IN STOCK

SPARE PARTS
SA-SD-SF- SG- SJ-SN-SO-SQ
AND

FOR

BO-BN-BM-YO-YJ

BATTLE ANNOUNCING EQUIPMENT
RECEIVERS

ARB
ARC-1
ARC-3
ARC-4
ARC-5
AR -88
CR -91

SLR

RAK
RAL
RAO
RBB
RBO
RBG
RBL

RBA
RBM
RCH
BC-224
BC-312
BC-314
BC-344
BC-348

AIRBORNE
RADAR
APS-2
APS-3
APS-4
APS-6
APS-10
APS-13
APS-15
SCR -717
SCR -720

FIELD

EQUIPMENT
SCR -191

274
300
375
399
536
694
808
828
BC -654
603
604
610E
683
684
923
924
1000
1306

420

RADAR

ROTATING
MACHINERY
Thousands of con-

SCR -545

vertors, inverters,
dynamotors, and
motor - generator
sets in stock. Also
spare parts.

TEST

RADAR
BEACONS

AN/CPN
AN/CPN-8

SETS

TS-3A/AP

3cm.

TS-10AandB

TS-12/AP
TS-13/AP
TS-16/AP
TS-35/AP
TS-36/AP
TS-62/AP
TS -69A

10 cm.

YJ and YG

COMPLETE
COMPLETE
WITH SPARE PARTS

for shipboard use
AN/CPN-6 3cm.

TS -74/ U PM

FIELD TRANSMITTERS
SCR-284-The famous mobile and
ground equipment station for field use,
complete with all accessories. Range
3.8-5.8 mcs; 20 watts cw, 5 watts
phone.

SCR-510-Mobile, portable FM radio
station. Operates from 6, 12, or 24
volt dc supply. Frequency range: 20.0
to 27.9 mcs.

SCR-610-Same as SCR -510, but
with built-in speaker and range of
27.0-38.9 mcs.
SCR -508,

528-Mobile

FM radio
station, operates from 12 or 24 volt
dc. Frequency range: 20.0-27.9 mcs.

628-Same as SCR -528,
but with range: 27.0 to 38.9 mcs.
BC -325-400 watts c.w., 100 watts
new or voice operates from 110 or
220 volts ac. Freq. range: 1.5-18.0
mcs. Master oscillator or crystal control.
SCR -608,

14C-400 watts

phone or 800 watts
c.w. Operates from 220 volts ac. Freq.
range: 2.0-18.1 mcs. Has automatic
dial selection of anyone of ten preset
channels. Mfr. Western Electric.

TS-89/AP
TS-100/AP
TS-101/AP
TS-125/AP
TS-173/UR

MARINE TRANSMITTERS
TCS-Collins mfd.

Navy

radiotele-

phones for shipboard and mobile use,
complete with all accessories for operation from 12, 24, 110, 230 volts
d.c. and 110 or 220 volts a.c.

TS -278
TS -323

OAA

OAP
OBU

TDE-Navy or commercial marine

LAE
LM
LU

transmitters, complete 110 & 220
volts d.c. and a.c.
TBK-Navy high frequency transmitter, 2-20 mcs; 500 watts output. Supplied complete with m/g and starter
for d.c. or a.c. operation.

IE-19
1-46

1-56
1-208
1-222
SCR -211

and others

TBM-same

transmitter but with
speech input equipment to give 350
watts phone.
TBL-Navy all -wave transmitter; 350
watts output; CW and phone. Supplied complete with m/g and starter
for d.c. or a.c. operation.

MARINE
TRANSMITTERS
TA)
TAQ
TBL
TBK
TBM
TBN

TAJ-Navy intermediate freq. trans-

TCE
TCP
TDE

mitter, 175-550 kcs; 500 watts output. Supplied complete with m/g and
starter for a.c. or d.c. operation.

TBN-200-3,000
220/440 volt, 3

kcs, complete with
ph. 50-60c power

supply-conservatively rated at
output.

TDQ
TDO

1

MARINE

kw.

RADAR
SA

393 GREENWICH STREET
All Phones: BEEKMAN 3-6509

NEW YORK 13, N.Y.
Cable Address: COMPRADIO, N. Y.

SPECIAL ATTENTION TO OVERSEAS INQUIRIES

SC

SG
SJ

SD

5K

SN

SO -1,
SQ

VG
VJ
YG

Want more information?

Use post card on last page.
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YJ
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-BM
BN

ELECTRONICS

SEARCHLIGHT SECTION

SPECIAL NOTICE
Because too large a percentage of our new building is employed
in the storage of articles which we have not had time to merchandise and because we need the same space for the installation of a
sheet metal shop and a transformer shop we are listing below
articles of general interest priced way beneath the competitive
market. Quantities are limited so those whose orders reach us
first will be served first.
RECEIVERS

Description

SLOTTED LINES

Unit

Frequency Range

Price

CW-3
to be adjusted
Hammerlund Super Pros 200KC-20 MC

39.00
150.00
to 250.00
29.00
12.50
19.00
19.00
21.00
120.00
69.00
135.00
105.00
15.00
50.00
40.00
105.00
145.00

5.7-13 MC

RBZ.
BC -1206.
BC -1333.
BC -1033.
BC -1023-A

MC
MC
MC
MC
2-30 MC
2-6 MC
2-30 MC
75
75
75
75

NC100RSD.
BC -652-A
RCF

Mackay Model 128A
RU -17

NC -44
NC -110

.

15-660 KC
187-455 KC
.6-30 MC

20-500 MC.

NC-100XA
3-17 MC
National HRO-50-T... 100-155 MC.
BC-639 with RA 42
Power Supply

BC -923A

100 KC -155 MC..
27-39 MC

90-1500

R-100
BC -348

KC

AN/SPR-2A.
AN/APR-4

1000-3000 MC

RT-7/APN-1
BC -1269.

144-600 MC.

30-4000 MC

.

.

Description
Frequency Range
TS -56 (50 ohm input).. 325-625 MC.
TS -12 (plumbing &
amplifier)

Frequency Range

TS-47/APR

40-500 MC.

BR-102A

LAE
LAF

BC -277A

TS -418

P-500A

Federal Model 605CS
TS-13
TS -45
TS -14

I-208

220.00

550.00
720.00

S -Band

FREQUENCY METERS

Unit

Description

Frequency Range

Price

TS-173/UR

90-450 MC.
20-250 MC.
80-1000 MC.

575.00
435.00
435.00

TS 174
TS -175
BC-221

240.00
79.00
240.00
100.00
500.00
2,225.00
59.00
920.00

200 KC -20 MC.125.00 and up
SYNCHROSCOPES

Price

TS-143/CPM-1

490.00
240.00
240.00
350.00
450.00
450.00
330.00
190.00
550.00
360.00
460.00
175.00

TS -34A
TS -64A
TS -170

Raytheon Lab WX-4718...

TS -100.
BC-1060

DuMont Type 247.
DuMont Type 224.

Unit

SPECIAL TEST SETS

Price

160.00
S -Band
440.00
520-1300 MC
970.00
900-600 MC.
780.00
2700-3400 MC .... 275.00
400-1000 MC.
1,450.00
175 KC -50 MC..... 660.00
440.00
9.5 KC -50 MC
X -Band
1,275.00
X -Band
440.00
S -Band
575.00
1.9 -4.5 MC 19-46 MC 990.00

Plus hundreds of pieces too numerous to mention.
WESLAB collect and state your problems.

Unit

Description
Sylvania P-4
Browning P-4
TS -34.

SIGNAL GENERATORS

Description

X -Band

OAK

Unit
Price

Unit

Description

Price

1-203

210.00
210.00
205.00
190.00
140.00
24.00
40.00
39.00
21.00
105.00

TS-170.
BC-376H.
TS -15
1-86 A.
BE -67

1-225
TS -8/U
TS -32-A

I-222

If you

are test equipment minded call

LABORATORIES, INC.
HARVARD, MASS.
Tel: HARVARD 250 -AYER 300-TWX HARV 193
Cable: WESLAB

ELECTRONICS

-

January, 1954
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SEARCHLIGHT SECTION

NEWYORK'S:..RADIO TUBE -EXCHANGE
TYPE
0A2
OAS

OB2
()CS
OD3
C1B
1ß21A
1B22
1B23
11324

1826

1B27
1B32
1B42
1850
1B51

11156
11560

1N21

1N21Á

1N21ß
1N21C
1N22
1N23
1N23A
1N23B
1N 34A

1N43
2B4
2B22

2826

2C34
2C40
2C43
2C44
2C46
21)21

2E22
2E30
2J21A
2.122

TYPE

PRICE

PRICE

2J26
2J27.

51.40
1.10
1.35
1.25
1.25
3.95

2331

2J32
2333

2J34.

2.75
3.95
9.95
15.00
2.95
13.50
4.10
19.95
25.00
9.95
49.95
69.95
1.35
1.75
4.25
23.00
1.75
2.00
2.75
4.25
.96
2.50
1.50
1.95
3.75
.35
10.00
16.00
.90
12.00
1.75
2.25
2.75
17.95
17.95

2.136

2J38..
2J 39
2340

2J42
2.149
2.150

2161

2362

2K25
2K28
2K29
2K39
2K41
2K45
2K48
^1(50
2K54
2K55
2K56

.

.

2V 3G

3í3P1
3B24
3B24W

EL3C
3C22
3C24
3C3I
3DP1A
3DP 1-52
3EP1
3E29
3FP7
3H P7
44.21

TS -147

27.75
29.95
29.95
69.95
69.95
69.95
105.00
17.95
12.50
35.00
150.00
109.00
95.00
45.00
45.00
29.50
37.50
37.50
150.00
150.00
149.50
170.00
350.00
200.00
200.00
180.00
2.10
7.50
5.50
7.50
5.95
120.00
1.95
3.95
10.95
12.00
7.50
15.50
7.50
7.50
2.75

PRICE

TYPE
SGPI.

5.50
6.95
25.00
35.00
17.50
199.00
199.00
199.00
199.00
199.00
199.00
199.00
199.00
199.00
199.00
199.00
199.00
199.00
189.00
199.00
199.00
199.00
250.00
350.00
350.00
3.95
6.95
6.95

4B26
4C27
4C28
4E27
4125
4126
4J27
4128
4329
4130
4331

4.132

4133
4.134

4135
4136
4.137

4138

4J39.
4.140

4141

4342
4J51

4J53
C5B.
5ßP1
5BP4
SCPI
5D21

6.95

21.00
27.50
19.50
27.50
2.50

53 P1

5JP2
53P4
W E6AK 5
C6A

10.95
7.95
10.00
55.00
25.00
1.95

7ßP7

7DP4
12AP4
12DP7
15E

PRICE

TYPE

.95
.66

15R

NE16
FG l7

KY 21A.

FG33.
35T

45 Special..
RK 39

HF50
VT52
RK72
RK -73
100TH
FG95
FG105
203A
211...

217C

.....

242C.

244A
249C

250TH
250TL
274A

27413

304TH
304TL
307A
310A
310B
311A
312A
323A
327A
328A
350A
350B
352A
357A
368AS
371B

C/UP TEST SET

Hard -to -get
X -Band SIGNAL GENERATOR
Now Available
Test Set TS 147 C/UP is a portable Microwave Signal Generator designed for testing and adjusting beacon equipment
and radar systems which operate within the frequency range
of 8500 MC to 9600 MC.

.

6.95
8.75
12.95
3.50
.35
2.95
1.75
.25
1.10
1.95
9.95
24.95
24.00
8.95
.95
18.00
10.00
12.95
4.95
22.50
19.95
3.00
3.00
10.00
12.00
4.95
5.95
6.75
6.95
3.95
15.00
3.95
6.95
10.00
5.95
3.00
15.00
5.00
1.95

TYPE

PRICE

385A
388A
394A

MX408U ...
417A
434A

446A
446B

450TL
464A
471A
527

WL530
WL531
WL533

700Á/D.....
701A
703A
705A

706ÁY/FY..
707A

7076

714ÁY
715A

715B
715C

717A

718AY/EY..
7I9Á
721A
722A

723Á/B.....
724A
724B
725A
726A
726B
726C

728ÁY/ GY..
730A

4.95
2.95
5.00
.75

17.95
19.95
1.95
5.40

45.00
9.95
2.75
25.00
3.50
22.50
17.50
25.00
7.50
5.00
3.95

45.00
17.95
17.95
17.95
7.95
12.00
25.00
1.95
48.05
29.50
3.95
3.95
24.95
4.95
6.95
9.95
24.00
56.00
69.00

27.00
24.00

TYPE
802
803
805
807.
808.
810
811A
813

814

....

815
816
829
829A

866A

869B........
878
880

884
885

889R
914
931A
954
955

991

F1148
1280
1611
1613
1616
1619
1622
1624
1625
1851
2050
2051
8012
8013
8013A
8014A
8019
8020
8025

2.95

845
849
860
861

......

.89

956
957
958A

3.50

832
832A
833A
834
836.
837
838

869BX
872A

1.00
4.25
7.95
5.95
1.69
3.50
11.00
3.95
9.95
3.95

1.45
12.95
13.95
15.95
2.50
7.95
9.95
49.95
7.95
4.95

8296
830B

PRICE

TYPE

PRICE

801A

6.95
5.59
52.50
4.95
29.50
1.79
69.00
50.00
3.95
1.95
300.00
1.95
1.75
199.50
75.00
5.00
.35
.55

P08365....
9001

9002
9003
9004.

9005
9006

.29
.69
.65
.35
1.25
1.95
1.38
2.95
.89
1.75
2.00
.45
1.85
1.85
1.80
4.25
2.95
5.95
89.00
1.75
3.50
6.95
99.00
1.75
.95
1.75
1.75
2.90
.35

Thousands

of other
tubes

MICROWAVE TEST EQUIPMENT
TS148/UP
SPECTRUM ANALYZER
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. Con also be used as frequency
modulated Signal Generator etc. Available new complete
with all accessories, in carrying case.

Other test equipment, used checked out, surplus.
TSK1/SE K Band Spectrum Analyzer
TS3A/AP Frequency and power meter S Band
RF4A/AP Phantom Target S Band
TS12/AP VSWR Test Set for X Band
TS13/AP X Band Signal Generator
TS14/AP Signal Generator
TS33/AP X Band Power and Frequency Meter
TS34/AP Western El Synchroscope
T35/AP X Band Signal Generator
TS36/AP X Band Power Meter
1-96A Signal Generator
TS45 X Band Signal Generator

MINIMUM

ORDER

25 Dollars

TS102A/AP Range Calibrator
TS108 Power Load
TS110/AP S Band Echo Box
TS125/AP S Band Power Meter
TS126/AP Synchroscope
TS147 X Band Signal Generator
TS270 S Band Echo Box
TS174/AP Signal Generator

TS175/AP Signal Generator

TS226 Power Meter
TS239A Synchroscope
TS239C Synshroscope
SURPLUS EQUIPMENT
APA10 Oscilloscope and panoramic receiver
APA38 Panoramic Receiver
APS 3 and APS 4 Radar
APR4 Receiver
APR5A Microwave Receiver

APT2 Radar Jamming Transmitter
APT5 Radar Jamming Transmitter

YOU CAN REACH US ON TWX NY1-3235

SPECIAL
Wide Band S Band Signal Generator
2700/3400MC using 2K41 or PD 8365
Klystron, Internal Cavity Attenuator,
Precision individually calibrated Frequency measuring Cavity. CW or Pulse
Modulated, externally or internally.

422

TS47/APR 40-400 MC Signal Generator
TS69/AP Frequency Meter 400-1000 MC
TS100 Scope

Cables:
TELSERSUP

Large quantities of quartz crystals mounted and
unmounted.
Crystal Holders: FT243, FT171 B others.

Quartz Crystal Comparators.
North American Philips Fluoroscopes Type 80.
Large quantity of Polystyrene beaded coaxial
Cable.

Want more information? Use post card on last page.
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ELECTRONICS

SEARCHLIGHT SECTION
10 MA DC

Zefúactee Sfrecea4
full line of JAN approved connectors In stock
34

.250

7.4

.502

PL -274
PL -275

$0.42
.30

83-1R
03-1RTY
83-1SP
03-1SPN

UG-l8B/U
UG-20B/U
UG-21/U
UG-21B/U
UG-21C/U
UG-21D/U
UG-22/U
UG-22A/U
UG-22B/U
116r23/U

.65
.45

.58

130

83-1T

83-2AP
03-23

1.95

2.10
1.65

83-28

63-22AP
83-22F
83-221

UG-23ß/U
UG-23C/U

1.40

136-24/1.1

2.10
1.40

UG-27/U

0
1.95

t3-22.SP
83-22T
83-168

UG-27A/U7B

.12

UG-28A/U
UG-29B/U
UG-30/U

.65
.75
.45
.50

UG-58/U
UG-58A/U
UG-59A/U
UG-88/U
UG-85/13
UG-87/U

.12

83-185

CW-123A/U .45
M-358
1.30
M-359
.30
M-359A
PL-258
PL -259
PL -259A

UG-89/U
1.1G-102/U
UG-103/U
UG-104/U
UG-105/U
UG-106/U
UG-1076/U
UG-146/U
UG-167/U
UG-175/U
UG-176/U
UG-185/U
UG-196/U
UG-203/U
UG-224/U
UG-255/U

.40

UG-13/U

.40

UG-811/U

210

SO -239

.35
1.10
.12
.22
.73

83-IJ

$1.10

UG-5716/U

1.70
1.05
1.60
.65
1.00
1.05
1.45

1.30

1.60

1.20
1.20
1.50
1.10
1.30
1.25
2.25

$0.90

1.10

.80

.68
1.40
1.50
.15
2.75
2.00
3.75
.12
.12

13G-260/13

.95
1.65
.65
1.15
1.95
.85

ÚG--ffi2%Ú

1.1Ó

UG-273/U
UG-274/U
UG-290/U
UG-291/U
UG-306/U
UG-414/U
UG-499/U
UG-625/U

2.95
1.75
2.30

1.85
.70
.90
1.90
1.75
1.65
1.40

1.45
2.30
.90
.95
2.65
1.95
1.25
1.35

9.1
.557 10.48
.627 10.84
1.760 11.1
1
11.25
1.01 11.74
53
12.32
13

22.53

19.37
20
25
30

46

180
210

1000
2193

62.54 235

2250
2500

50

52

55.1

220.4

75

260

1

645K-1%

522E-1%

1000

RG8/Ue

ft.

$140.00
180.00
85.00

8622/U'.

250.00
330.00
240.00
100.00
150.00
240.00
216.00
650.00
900.00
1250.00
1450.00
220.00

11629/Ue

100.00

809/U'

RG9A/U

8G10/U
RG11/U'

RGIIA/[J'
8612/U
RG13/1.1e
8617/U
RG18/U
8019/U
8020/U

8621/U'

8626/U

1000

MEG

1

.

ft.

300.00
900.00
295.00
97.00
110.00
325.00
60.00
70.00
60.00
75.00
100.00

8635/U.
RG41/U'
RG54A/U
RG55/U'

8657/U'

11658/U'
RG58A/U'

8659/U'
8662/U'

1á" hole. %" O.D. 1-1/4'
long with two 6/32 tapped
set -screw holes EACH 854
3/16' hole, 96" O.D. 1-3¢" long with
two
tapped set -screw holes
EACH
o6/32
s

FIXED COMPOSITION RESISTORS

124 ea.
24;tea.

AVAILABLE IN ALL STANDARD RMA VALUES

II PLAIN
mmf to 910 mmf
.001'to .0013 mfd
.0015 to .0056 mfd
.0062 to .0091¿mfd.

.

.01 mfd

.

54
84
154
204
284

100
204

.0L'mfd

554

.0091
0091 mfd

2
4
8

600
600
600
600

.85
1.00
.85
.55
.40
.69
1.65
1.85

10

600

3.25

4 a 3
4

600

2.50
1.59
.69

4

600

1

2
3
1

0.02
0.1-0.1

0.1-0.5
7.5

1,000
1,000
1,000
.95
1,000
1.70
1.500
1.45
2,000
.65
2,000
1.30
2,000
.95
OIL FILLED AC
V.A.C.
Price

4

220
220
236
236

8

236

1.95

3

330
330

1.45
2.25

20

4.

20
25

51.95
3.95

330
330
375

0.5

2,000
2,000

7,000
7,500
0.075-0.075 8,000
0.15-0.15
8,000
0.25
20,000

CONDENSERS
MFD
V.A.C.

Price

12

2,000

2
2

0.01

3,000
3,000
4,000
5,000

1

5,000

0.25
0.5

3,000

0.03-0.03
0.02-0.02
0.1
0.1

3
4
5

6
8

0.2

Amertran type W Fri. 105-125 V. 60 cy. 1 Phase-Sec.
5V. 190 amps.-.97 KVA 35 KV. RMS Lasul. Test 7x10x
12; Wt. 80 lbs. Ideal For Use As Are Welder.
SPECIAL $29.50 ea.
Kenyon S-14940 S.C. #229943-1073 PA. 105-125 V. 60 Cs.

STORAGE BATTERIES

PULSE TRANSFORMERS

UTAH 9262 3 windings-peak 200 VDC Current 10 MA.
Turns Ratio 1-1-1 Impedance Variable 0-5000 ohm
$12.50 ea.
TRANSFO
MANY OTHER
IN STOCK
DALSE ON REQUEST

3r

SEALED

,

-

Price Size, Inches
51.83
1.20

5:10x3.
7x 7x2.
7: 9z2

994

1.08
1.20
1.26
2.04
2.10
1.89
2.27

7 x 11 x 2

7:13:2

z5
z3
8a 17z 2
8 x 17a 3
7 x 15
7 z 17

AMPS.
$19.95
4

31/4

$4.88

21/8
1/8

1

5%8

2 3% 4

10

Price

: 12 x 3

$1.88
2.40
2.26
2.56
2.37
3.00
3.18
2.82
3.36
3.89

10x14c 3....
10x17c 2

10 17t

11z 17e
11x 17s

12:17,

3.
2
3
3

13x 17s 2

13:

17e

13a 17,

3

4

2Ì%4

21%4

21/4

51/4

21/8

3.ea.

3

574

4

570

7

7604

8

6

10

51/4 21/4

4
e

794
82.0

904
854

10
12
12
17

3
3
1

1/2

fi

3

7
5

4 1/4

21/2

4

51.31
1.25
1.81

1/2

s/a

.

'

'

2.2
1.22
2.65
3.11

A COMPLETE LINE OF CAD. STEEL CHASSIS
IN STOCK. SEND US YOUR INQUIRIES
WRITE FOR BARGAIN BULLETIN

$3.95 ea.

ümmituntze

$19.50 ea.

TERMS
Cash with Order or 25% Deposit
Balance
C.O.D. Net 10 Days to Rated Accounts. All Prices are
Net F.O.B. Our Warehouse.

January, 1954

DIFFERENTIAL Used $4.95
115 V., 60 Cycle
New $ 9.95
#C78249

ALUMINUM CHASSIS etched finish

51/4 x 41/2 x 4H.
MERKLE-KORFF GEAR REDUCTION UNITS
Type 5615-3B Flexo-Action. High torque. Precision
gears. #11.31-10 ratio 108-1 input shaft 3/16 output 3/16
#RM -11 ratio 296-1 input shaft 3/16 output51/4

W.E. D-150734

-

New
ONLY $12.95 PAIR
Army Ordnance Type C-78248 115V, 60 Cy. Transmitter.
Approx. 3-R' dia. x 5-R" L. Like new.. EACH $27.50

ALUMINUM MINIBOXES etched finish
Price L
W
H
Price
23/4

PHASE SHIFT CAPACITOR
2.75 mmfd 4 stators-single rotor-continuously

ELECTRONICS

SELSYN MOTORS

Size, Inches
4 a 17 x 3

400 MA
90 OHMS
HERMETICALLY

59

50 V. 50 Cy. High Torque. Connect in Series. For Use On
110 V. 60 Cy. Approx. 3-%' dia, x 5-96" L.
Like

$19.50 ea.

1780 RMS TEST, 9R'x9SS"x81,4" HIGH.

5'

3%" dia. x 5%' long
Used between two C78248's as a dampener. Can be converted to 3600 RPM Motor in 10 minutes. Conversion sheet
supplied. (Converted)
$5.50
Mounting Brackets -Bakelite for selsyns, and differentials
shown above
354 Pair

4.25
4.50
.69

Choke 10 by

BB -54 Willard 2 volt 20 amp. hrs. built in charge
100 lots
1000 lots
$1.50 ea.
$1.75 ea.
indicator 4 x 3 x 5% high -BRAND NEW $1.95 ea.
BB -212/U 2 volt 40 amp. bra. 674 a 296 x 4% high
BRAND NEW
$2.35 ea.
NT -6 6 VOLT 3.5 AMP Hrs. 3x z 1-% x 2-%'
1.95 es.
ALL BATTERIES SHIPPED DRYY

-

3.50
3.60
3.75
3.85

TYPE Ú8355A
PRI. 110V/220V/440V/60 cy.
SEC #1 300V (4t 4 AMPS. SEC. #2 300V ft

-

DUCK BILL PLIERS 514'
$1.59
CK-5517/1013 cold cathode tube
$2.25
32 MFD 2500 VDC photoflash cond
$15.80
30 MFD 2500 VDC photoflash cond
514.75
2X2 TUBES RCA
2 for $1.00
6SN7 TUBES SyL or KenRad
3 for $2.20
5BP1 Cathode ray tube
$5.50
200 1/2W RESISTORS Asa t. all insulated
52.50
5 lbs. HARDWARE Ass't. nuts, bolts etc
$2.00
GEAR ASS'T. 100 gears, bushings etc
$6.50
RHEOSTAT 25W 145 ohm 7/16' shaft
994
RHEOSTAT 25W 370 ohm 7/16' shaft
$1.09
RHEOSTAT 25W 400 ohm 7/16' shaft
$1.09
RHEOSTAT 50W 8 ohm S.D. shaft
$1.09
RHEOSTAT 50W 12 ohm 7/16" shaft
$1.39
RHEOSTAT 50W 90 ohm 1' shaft
$1.39
RHEOSTAT 50W 123 ohm 7/16' shaft
$1.39
RHEOSTAT 50W 200 ohm 7/16" shaft
s1.39
RHEOSTAT 50W 300 ohm 7/16' shaft
11.39
RHEOSTAT 50W 2000 ohm 7/16' shaft
$1.79
SELENIUM RECTIFIER 200 MA 115V full wave $1.79
SELENIUM RECTIFIER 100 MA 115V half wave....914
DM33A dynamotor new
$5.95
THROAT MIKE MT81-A new with PL -88
$1.99
GLYPTAL CEMENT G.E. #1286
Qt. can $1.19
FERRIS SIG. GEN. #47A 40 mo xtal controlled..569.95
W -110B Field Wire twisted pair V mile coil
$7.95
W-1108 Field Wire twisted pair i mile reel
$14.95

RAYTHEON PLATE TRANSFORMER

AIRCRAFT GENERATORS

variable phase shift 0-360 deg

45.25
2.95

440
660
660
660
660
660
660
660
750

Seo. 5V. 115 Amps.

OUTPUT-115 VAC 10.4 AMPS 800-1400 CY 1 PH PLUS
30 VDC 60 AMPS
$29.50
OUTPUT 30 VDC 15 AMPS 2500-4500 RPM 9' L x 5'
DIA SPLINE SHAFT % x 1-3Ìr' WT 16 lbs
$15.50
OUTPUT 28 VDC 140 AMPS 2500-4500 RPM
538.50

.75 to

000

7

0.1-0.1

1

6.75
7.50
2.15

6,000
6,000
7,000

1

15

1.60

Price

$1.65
7.95
8.95
2.52
2.40
4.50
7.95
.95
4.88
1.50
9.95
1.55
1.79
5.95
2.25
6.50
6.95
19.95

8

$1.71
$2.50
ohm 6 watt DeJur #260
$2.50'
ohm 6 watt DeJur #280
$2.50
ohm S watt Muter #814A
ohm 8 watt Muter #314A 52.50
12
DeJur
#271-T
53.5e
ohm
watt
SCREWS Allen 4-40 x 1/4"
$1.75/C
SCREWS Allen 4-40 x 3/16"
11.75/G
SCREWS slotted 8-32 x 3/16"
$1.35/13
SCREWS square head 8-32 x 5/16"
".35Ár

PRECISION POT 2000
PRECISION POT 6000
PRECISION POT 5000
PRECISION POT 6000
PRECISION POT 5000

LINESMAN'S PLIERS 8" with side cutters

High Current Filament Transformer

SILVER
to 910 mmf
.001 to .002 mfd

5 mmf

400
400
500

1x3

4.4.

POSTAGE STAMP MICAS

Available In All Standard RMA Values

$0.89

50

61

MFD

$4.00 per C
S.00 per C
7.00 per C
14.00 per C
9.00 per C
18.00 per C

184 ea.

V.D.C.

0.5-0.5

ALUMINUM

64 ea.
124 ea.
94 ea.

OIL FILLED CONDENSERS
Price MFD
V.D.C.

MFD

I

SET
SET
SET
SET

SOUND POWERED HEAD & CHEST SET
Navy Type M Head and Chest Set. For Work Requiring Free Use of Hands. Heavy Duty -Consists of
Headset with 2 Phones and Chest Mike. Includes 20
Ft. Rubber Cord. BRAND NEW
EACH $14.88
Same as above except used exc. condition.. Each $5.95

1

minimum order -other 250 minimum.

UNIVERSAL JOINTS

5

meg-5%

TS -10 Type -Includes 5 ft.
cord. USES NO BATTERIES
POWER
OR EXTERNAL
SOURCE
$9.48 ea.

50.00

8634/U'

TypeTEB 34W 10%..
EB $4 W S o
Type GB 1W 10%
6B 1W 5%
Type HB 2W 10%
HB 2W 5%

1

SOUND POWERED HANDSET

5150.00
285.00
675.00
475.00

R677/10'
Add 25% for order,, less than 500 feet.

No

35.89K
36K
37K
40K
47K

WATT 1% WW5 $1.50

Price per

RG22
RG 24

30K
32.89K
33.3E

700K-1%

$22.95664

IN34 CRYSTAL
RPM TIMING MOTOR HAYDON 115 VAC
$1.95
RPM TIMING MOTOR INGRAHAM 115 VAC....$l.79
.05 MFD 600 VDC bathtub cond. side term
304
.06 MFD 1000 VDC bathtub cond. side term
.1 MFD 600 VDC bathtub cond. bottom term
394
2 x .1 MFD 600 VDC bathtub cond. side term
394
3 x .1 MFD 600 VDC bathtub cond. side term
494
.25 MFD 400 VDC bathtub cond. side term
354
.5 MFD 600 VDC bathtub cond. side term
494
M F D 600 VDC bathtub cond. aide term
594
2 MFD 600 VDC bathtub cond. side term
$1.25
RG 8/U COAX CABLE New Gov't Surplus 100 Ft -$5.95
BC -22I FREQ. METER uncalibrated
$80.00
VERNIER DRUM for 1e-221 0-50 180°
954
VERNIER DIAL for BC -221 0-100 360°
$1.50
BLANK CALIBRATION BOOK for BC -221
$4.95
BC -221 MAIN TUNING COND. specify model
$19.95
BC -221 CASE used good condition
$4.95
PRECISION POT. 12 ohm 3 watt G.R. #301
$1.75
PRECISION POT 12 ohm 4 watt DeJur #292
$1.75
PRECISION POT 20 ohm 4 watt DeJur #292
$1.75,
PRECISION POT 50 ohm 4 watt DeJur #292
$1.75,
PRECISION POT 500 ohm 4 watt Centralab :48-501
I

13.02
13.15
13.52

84K-2%

9.75

$25.00
$8.75
$9.95

8

Brand New

Price per

8G6/U
RG7/U'

20K

25K

12K-2%

30

AT-4/ARN-I ALTIMETER ANTENNA NEW
RT-7/APN-I ALTIMETER EXC. USED
WE D 171584 MERCURY RELAY
AT-48/UP 3 CM HORN ANTENNA
INVERTER 6VDC to 110VAC 60 CY 75W

SOK
14.82K
2850
79.81 270
59K
15K
3427
87
298.3
59.15K
15.75K
4000
3
97.8 301.8
79.01K
16.7K
4300
366.6
3.5
13.89 100
125K
1731
4451
14.98
400
4
454
ea.
1 watt 1% tolerance WW4 or Equal
101i
7000
2000
270
.861
3.39
20
8000
55K
425
2200
28
1.01
5.1
80K
3300
9000
1250
2.55
5.21 38
6000
20K
1750
2.58 12
50
1 watt 1% tolerance WW4 or Equal 604 ea.
600K
500K
320K
100E 128K 150K 240K
250K
120E 130K
654 ea.
WW5 or Equal
1 watt

2.04
2.5

NEW COAXIAL CABLES Jan approved
8G5/U

2200

$3.96
$5.76
$3.95
$4.11
$2.95
$3.95

AMP AC METER 4" rd JBT #432
500 MA DC METER 21" rd G.E
30 VDC METER 21" rd G.E
500 MICROAMP DC METER 2%' rd SUN

5000
5900
6500
7000
7500
8000
8500
8800
10K

414.3
705
723
750
855

105.8
123.8
125
130
147.5

3' rd DeJur #310

5

(WIRE WOUND SPOOL TYPE)
watt 1% tolerance WW3 or Equal 354 ea.

5.26

.334

43-1AC
03-1AP
83-1BC
43-1F
83-1H
83-1HP

I

PRECISION RESISTORS

COAXIAL CONNECTORS
A

METER

MA DC METER 3" rd DeJur #310
MA DC METER Fan type 4" scale

1

Arch St., Cor. Croskey Phila. 3, Pa. Telephone Rittenhouse 6-4927
8

Want more information?

Use

post card on last page.

www.americanradiohistory.com
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SEARCHLIGHT SECTION
'Le.'',4

WRITE FOR OUR

A
GUARANTEED

NEW

ORE GOODLIMS BRAND

f
feteTÑé
Tubes

Type

pd..

OOA...
O3Á....

$1.00
.67
.59
.63
.71
.72
.79
1.30
.99
.79
.74
.85
.45
.69
.69
.99
.71
.69
.69
.71
.69
.69
.09
.$0
.69
.75
.79

No

0Z4....
OZ4A...
ßA3.. ..
1ASGT,

1A7ß7.

1465...
11130T.

í814P...

165....
1CSGT.
IC6....

1C7ß...
1DSGP.
108ßT.

IESGP..

1F4

1F8ß

1F6....

104ßT.
105G...
106ßT.
1H4G...

1HSGT.
1Hß0...
1HOGT.

1J5ß...
1386...
1L4 ....
1LA4...
1LÁ6...
1Lß4...
1LCS...
1LC6...
1105...
1LE3...
11_110...

11-Ná...

105ßT.

1N6G...
1PSGT..
1QSGT.

106....
íR4....
íR5....
154
155

íT4....
ITSGT

.

....
Ills....
1V
1U4

1X24

243....
245....
787....
2ES
2X2....

.Tt

64060.

ß/107C.
6AE6G..

6*F6G..
6AG5...
6AG7...
6AH6...

6A15...

OAKS...
WE.6AK5
6AKSW.
OAKS...
6/11-5...
SALSW.

686....

.93 OBES...
.93 «FS...
.61 ß6F6...
.74 66ß6G.
.83 6ßH6...
.75 6016...
.69 6ßK7...
.99 66L7ß7
.99 66NO...
.69 65136ßT
.79 6C4

.71
.69

.71
.73
.77
.65
.97
1.28
.79
.79
.94.
.SO

....

605....

307....
9Cß....
100....
304....
305GT.
354....
SR4GY.

1.59 6KSGT.
1.91 6K6ß7.
K7
.59
.08 01470...
.82 SLOG...
.79 6L6....
.47 618G...
.71 6160A..

....
SA24....54
ST4.

...

0U4ß...
SV40...
SW4....
5X40...
SY3OT.
6Y4ß...

6Aß4...
6407...

030G...

ß....

523.... tT
1Z4.... 1.40
643.... 1.21
SAS.....52
6A7.... 1.05
CAI.... 95

.83
.98

651576T
1.85 0537....
2.95 6ß.170T

.7S

6537Y..
651(7...
6SK7GT
65L7GT
65N7OT
65N7WGT.
6507...
6ß07Q7

6587...
6557...
6577...
6T7ß...
6Tí....
6U5....
6Ú7G...
OV6....
6V6ß...

.75 6V6ß7.
.65 61/MGT.
1.28 6W6GT.
.55 6X4....
1.10 6XSGT.
1.60 6Y6G...
.85 62Y5ß.
.65
1.10 7A5....
.83 716....

74/....

i.í9 717....
.95 7Aß....
.95
1.60
1.45
1.59
1.26
.55
.70
.79

7A07...
7AH7...

784....
705....
706....
787....
701....

.7
.5
1.0
.9

í2H6...
3215ßT.
í2K8...

.9
.7
.7

ßL7....

1.28
.99
.6b
.79
.86
1.06
1.07
1.49
1.39
.99

121

1245...

12íH7..
125.17...

12517ßT
.81 1251(7..
.7 125L7GT
123N7GT
7

12807..
125Q7GT
12507..

2.1

.6
.6

125R7GT

.6
.9
1.5
1.2
.9
.9

12X3...
12Z3....
1144...
14A7...
1468...
140$...
1405...
í4C7...
14E0...
14E7...
14F7....
14H7...
í4J7....
14N7...
1407...
1457....
14W7...
14X7...
1978...

6

1.4
.51
.6
.64

.f

.5
.55
.89
.8
.7
.7
.7
.7
.7
1.4
1.0
.7
.7
.7
.7
.78

OP5GT..

607....

OR?....
654

6ACSGT 1.19 657

.99
.51
.96
.89
.79
.72

1.56

12111A6..
1211A7..

99

1.09
.89
.09
.59

.8!
.59
.89
.59

49
.99
1.16
.59
1.16
.59
.79
.79

241

25/16...

MAGI2515...
26
27

69

25D7...
30
31
32

1.95
.70
-45

SIN.

.54

.69
.07
.69
.69
.59
.72
.75
.67

32L7GT

33......
34

35/51
35AS

3505...

35L6ß7
35W4...

.S5

25Y4...

.72
.69
.55
.64
.69
.69
.59
.71
.79
.79

3SZ4GT

3SZIGT
36
37
38

39/44
41
42
43
45

.79

.6
.64 45Z5ß7
.6 48
1.1 47
.77 10

12AUO..

12/1Ví..
12AV7..
12AW6..
12AX7..

74

.89
1.10
.91

22

12Á60T
12/17...
12A8ß7
12AH7GT1.3
.7
12AL5..
.5
12ÁT6..
12AT7..
.9

61-713._.85 12AU7..

ONT....
6N7ß7.

.67
.69
.69
.90
.79
.79
.85
.05
.73
.71
.65
.69
.93
.89
.69
.68
.79
.79
.89
.89
.97
.74

125F5..
125FSGT
125F7..
12507..

.7
.7
.7
.6
.0
.7

.3

79 10

.TO

12Q7ß7
125/17..
125A7GT
125C7..

.8
.8

.09
.51

99

1.09
.89
.09
.09
.01
.92

5ßA6...
5005...
1005...
5016ßT

50Y6GT

.71
.8

55

.95

7017G7

.99

L555...
.5
.99 56
1.20 57
.99 5t
.69 59......

12006..

.32
.69
.69
.09
1.24
1.29

711....

.99

.79

GENERATORS AND INVERTERS
(NAVY NEA-8A)-Ou1ph.-DG 80V 00 A. Brand
538.50

Pioneer 716-3* GENERATOR
AC 116V 10.4A 400 to 1400 ay.
New

Planer

.85
.69
.69
.79
.89
.59
1.41

.65 76
.79 77
.69 78
.55 79

f0

81
82
83

3-19

...

ß3V.

84/624..
85

ß5Y

522.65

IIaed

075.00

113VA

REVERSIBLE GEAR HEAD MOTORS

2.98 F032/
250TH.. 22.50
4.85
5558.. 6.75 250TL.. 22.50
6.7S Fß33... 22.54 WE -254A 5.90
11.75 01(34...
.49 WE -257A 3.77
4.75 35T.... 4.95 FG-271/
2.90 35T ION
5551.. 62.50
6.95
5.95 WE-274A 5.50
2. 65
3.93 35T G
4.95 2746
3.95 REL 36.
.45 WE-275* 6.95
1H20... .8 íJ31....145.00 T-40
3.75 WE-283A 4.25
1P21... 35.0 4-125A.. 29.50 FG-41..122.60 WE-285A 5.57
1P23... 4.1 4-250A/
RK-47.. 4.92 WE -294A 5.75
1P24... 1.27
6022. 35.00 CE -40.. 1.90 304TH.. 8.75
1P28... 10.0 4A1.... 1.18 EF-50.. .79 30471-.. 8.75
4.40
1P29.... 2.8 4ÁP10..
VT-52.. .45 357A... 4.25
1P30... 2.8 4822/
S3A.... 5.60 WE-310A 6.25
1023...122.30
EL -SB 8.95 RMS... 2.44 31231... 3.90
1521.... 9.5 4024... 5.75 OK-60.. 65.00 WE -313C 4.15
122
.09
3.7
4825/
5K-60.. 6.62 116A...
2A4ß
EL-6CF 8.95 0K-61.. 85.0 TR -317. 18.50
1.2
24P3... 8.9 4032... 10.50 121(.67.. 65.00 327A... 4.25
2AP5... 8.9 4C27... 17.60 VT-82 Br 1.15 .W3 -331A 0.75
204.... 2.1 4035... 27.00 RK -63.. 22.00 WE2022... 1.20 4E27.... 21.50 FG -67.. 14.80
343A .185.00
2021... .6 4136....150.00 VT-67..
.l0 WE2022... .4 4J30....120.50 RK -69.. 2.25
346A. 2.25
2C24...
.3
4102....275.00 72
1.32 WE2C26Á..
350A . 0.95
.4 4X150*. 30.00 73
1.32
4.95
2C33A.. 4.9 4%500A.118.50 RK -75
4.25 3508..
2C34
.4 4X
P8 757.... 5.00 WE -3568. 5.45
2C39... 22.0
10004.129.76 VR -75.. 1.15 16ßA... 6.95
2C39Á.. 29.00 SAP1... 5.91 VR -78..
.95
.64 37111...
9S
2C40... 12.00 S*P4... 4.75 FG-ß1A. 3.95 3710..
2C42... 23.7 EL -056 3.95 VR -90.. 1.19 300*... 2.95
2C53... 17.7 56P1... S.50 91
14.80 393*... 8.60
2044... 1.20 SBP4... 8.50 FG-95/
394*... 4.50
2C46... 22.5 5022... 47.75
5560
25.00 WE.3ß9A
4100...185.00
2C51... 5.70 SCP1... 4.9S VT-981
115.60
2053... 11.75 5CP7... 9.50
Br.... 19.50 414
2021... 1.S5 5021 .. 19.50 C1004.. 2.30 GL -418/
1.85 0022%
2E22..
C100E.. 1.30
5054.. 39.50
2E24... 4.10 4-23ßA35.00 1000... 2.90 417A... 16.95
2E26... 3.79 SFP7... 1.95 100TH.. 9.05 43411... 24.50
1.76
2321.... 0.75 5HP1... 5.50 WE 101F 1.62 446
1.91
2122.... 5.95 SHP4... 5.75 WE -102F 2.85 4464
4480... 2.95
2126.... 24.75 5J26....325.00
450TH.. 42.S0
2327.... 12.95 5129.... 18.50 FG -104/
0561., 24.60 45071.. 42.50
2.131.... 27.00 SJPI... 26.50

$19.50

$27.50

eter Generator-New

...

-

...

.

MFD
-5

OIL FILLED CONDENSERS

-2

Price

VDC
400
400
600

600
GOO

600
600

S

.55
.69
1.65
.95
1.65

R'd

L65
1.75

600
600

-4-4

0

3

0

600
600
600
600
600
1000

1000

.5-.5

1000

1000

.55

1.65

600 R'd

1.85

R'd

1.60
2.50
2.50
1.2E

7.96

.0/
.f0

R'd

95

1.55

1000
1000
1000

1.95
2.50
3.20

MFD
5

1
2
3 s

2

S

01-.03

1

.1

.1-.1
.1

.1
1

.25
1
1

MFD
.02

.05
.1
.25

.5

1.0

3.85
15.00
V.
600
600

829A

8298...
8306...
032

723A...

724A...
7246...
725A...
726A...
7260...
7260...
730A...
788Y...
600
801A...
802
803
005
806
807
808
509
610

S

03 -SAP

83-1F
83-1H

00-2111/0

1.00
.85
1.50
1.00

1702IC//II

1.05

U0-19/

00-27/U

1.95

00-2ß/U
070-37/0
070.274/0

2.9
7

3.10

3.50
4.25

660V/10

5

.42
.30
1.10
.12

.22
.73
.40

83-1HP
83-13
83-10

330VAC
330VAC
330VAC
440VAC
660VAC
660VAC

5

4.50

00-328/0
130-22C_/II
00ß8/U
IIG-m4/ú
IIG-28

00-1º/l)

U

00-394/0

48
.Sl
.55
.60

05

OM -601

cy. .11 Amp 4 Watts.
S34.50
Each
KOLLSMAN-45 Volt 60 cycle 4 watt. 1500 RPMrimy
522.50
PIONEER -10047-2-4 26 volt 400 cycle with 40.1 r due$14.50
Hon gear
Minn. Honeywell type -í15V 60 ey.
Inner. 767:0.1 162 RPM: 76750-2 54 RPM: 76750-3
519.503 ea.
27 RPM. Any Tyr..
60

1.60

1.80
1.20
1.20
1.20
1.10
1.30
1.85
1.25
2.25
2.95
.95
1.85
1.75
3.30
9.70
17.50
17.60

1.10-30/0
070.37/0

ST.

424

-

1J

2.

.

s

5558....117.06

5011....

,

87

--

1.90

70.40

5779....

6786.... 76.44

.39

83-107'1

!

5

83-1SP
03-1SPN
83-1T

.65

.45

.50

1.30
1.95
1.40
2.10

83-24P
83-21AP
83-22F

U0-61/II
IIG-b84/Ú
40.694/0
00-00Á/U
00.61A/ II
UG-{3/U
0 0-86/II
00-51/0
00-t7/II
00-08/U
00-80/0
00-00/0
00-58/0
UG-101/U
00-108/0
00.106/4
UG-1075/0
UG-lß8/4
00-109/U

CW-1384/U
170-14ß/U

CW-169/U
070-166/0

.70
.00

ß

2.10
1.74
2.10

1.75

1.00
2.26
1.40
.90

1.10

1.15
1.86
.80
.68

1.lá

2.76
2.60
2.60
.45
1.95

.80

32.60

83-223

$1.40
.60

83-22R
83-225P
53-22T

00

1.95
03-108.12
83-185
2

80-766
83-776

.24
.65
00-1115/4
8 .95
.80
110-191/AP

54X.105/0

.76

00-107/II
00-201/4
U0 -300/U
0 0-300/U
00-334/0
00-300/07
00-248/0
00-340/0
U0.254/II
U0-255/II
00-º50/0
00-361/4

2.80
1.96
.06
1.10
1.15

8.85
2.25
2.36
2.75
1.96
.85

1.10

1.10ß

Ú6.273/Ú
UG-274/4
UG-375/U
00.370/U

4.30
8.60
1.76

00-280/4
00-291/4

.90

2.96
2.83
.85
1.05
1.80
1.65
1.35

U0-306/11

UG-349/0

R0.ß/U.........
R0-0/17
RO.8/II

RO-RG8/17

A/U........

..... ...

RG -22/0
RG.22A/U
160-20/

0140.00

180.00
00.00
100.00

RG -26/O

00

M

Ft.

5150.00
285.00
475.00

110-35/U

475.00
.00
300.00
900.00

RC -78/17
RG -58:í/U

325.00
80.00
70.00

13.5W-Brown110.00

1-á070003C RESEARCH
Tee hones

5936...1070.00

1528/3.68

UHF-N-BN-BNC-puis-Prices on .saws/.
COAXIAL CABLE
Type
Price Per
Type
Prie. Per M Ft.

RO

00.10/U

RG -11/17
RG -13/0
RO -17/U
160-10/17

RG -21/U
ADD 25%

050.00
900.00

1250 00

Want more information?

Use post card on

last page.

www.americanradiohistory.com

.

RG -34 /U

RG-54A/U
RG
RG -57/0
RO

-59/U

220

TOPRICES

UNDER 500 FT

PHILA. 6, PA.
7- 6771- 2 -

830.00
240.00
100.00
240.00
218 00

LABORATORIESRO-19/U

715 - 19 ARCH

5826...1274.51
5830....196.00

0
00.171/U
2.25 M
2.25
Uß-414-414, U
00-171/U
00-173/0
.35
UG-4º0/13
.12
U0 -175/U
UG-538/03
00-175/U
.12
IIG-815/U
1.85 UO-í77/U
.24
U0 -57ß/U
Full Ilne f SAN Approved consul connectors In sleek
ÚG-30/GU

00-34/0
Prise
5 .45

1.75

1625....

40.2
00-214/0

4.S0

8822....140.14

5840.... 10.54
5546....126.40
5655.... 7Lµ
5876.... 18.38
5579.... 1.72
5890.... 25.40
5893.... 19.20
5896.... 7.10
8899.... 15.53
6952.... 10.78
5915.... 1.15
1534.... 14.70

4.70

170-3073/II

4.10

Prise

MN

8.95
47.50
19.95
54.00
85.00

3.95

Ne.

5794.... 16.43
5796.... 13.47
5814.... 3.43

3.75 8592...1204.40 8012.... 2.60
2.60 5593.... 80.72 0013.... 2.75
179.00 5404....529.20 8013A.. 4.90
889RA 209.10 5610.... 2.10 8514A.. 51.00
891.- -21834 ií11....115.09 8016.... LOS
218.54 8619....302.20 8020.... L7í
892
355.70 5621.... 13.20 0025.... 6.95
8920
617.40 5022.... 12.23 5825*.. 4.75
OSSA
6/23.... 13.25 9001.... 5.50
893AR
95
1127.00 5621.... 13.23 9002....
595.....931.00 5626.... 22.03 9003... 1.50
45
89516..1214.00 0627.... 26.45 9004....
5628....
1.95
25.46 900%....
902P1... 9.95
.15
905
3.50 5629.... 20.48 9006....
3.79
2.78 109048..
913
11.25 6651....
917
3.43 5ßb1.... 2.38 189049.. 3.7!
1.95 5663.... 1.80 19949$.. 2.69
919
920
3.74 5664.... 9.24
923..... 1.38 5665.... SS.64
924..... 2.97 5470.... 4.10
Crystal
2.18 5671...1225.00
925
1130áM
926
2.61 5674.... 85.75
927
1.05 1675.... 16.95
2.57 5683.... 9.24
928
0.00 5685.... 31.27
931A
954
.39 56ßO.... 3.68 Tli0.
.55 áO0.... 4.00
966..... .49 8691.... 8.55 1021... 01.19
937
.49 5692.... 0.55 11621A.. 1.69
95831...
69 5693....
6.95 1N210.. 3.00
2.25 5696....
3.87 1022... 1.25
959
991
.45 5713....173.48 1023... 1.95
.63 5718.... 9.33 1N73A.. 2.75
1003
.69 5719.... 8.33 10231-. 3.45
CK-1005
CK-1006 3.30 5720.... 22.S4 1027... 1.79
5725.... 4.10 1031... 7.90
CK-1013/
.66
5517.. 2.28 5720.... 1.72 1014...
1201.... .79 5727.... 3.43 1N34Á...90
1203.... .45 6734.... 17.83 11638... 1.50
1291.... .57 5730....156.51 í030A.. 2.50
.69 5740.... 73.50 1163!... 0.10
1294....
1299....
57 5741.... 83.30 1011. .. 9.85
1602.... 2.25 5742.... 14.21 1042... 18.00
1613.... .89 5743.... 13.72 1N43... 1.05
1614.... 2.00 5749.... 1.96 1N45... .94
1616.... 1.07 6750.... 2.45 11452... 1.63
1619.... .39 5751.... 3.43 1055... 3.05
.55
1610.... 6.25 5763.... 1.72 1060...
1622.... 2.25 5770....971.18
1623.... 3.99 8771....512.14

12KV
150V
20KV
20KV
25KV

23ßV AC

Typs

COAXIAL CONNECTORS
83-14C

1-3
12.75
15

5áS7/C1(-

.30
.30
.95
1.38
.75
1.00
3.10
.65
95
1.90
6.80
1.80
14.80
.70
4.85
1.70
1.10
7.70

685
886
889/1

4.20

UU0-98C//0Ú

20

004

3.60 1624....

73.95

.02S

849
851
852

3.22
3.22
8.95
14.50
45.00
65.00
25.00
1.40
1.75
.4b
3.30
4.95
4.50
33.65
1.65
2.65
3.60
10.95

ß31A...

Price

No.

1626....
1629....
1630....
1631....
1132....
1633....
1636....
1642....
1644....
1655....
1656....
1665....
1904....
1960....
1002....
2050....
2951....
5316....

1019.. 2.20 5939WA 47.04
6.75
29.50 5510....614.59 5974....215.60
67.50
19.50
COL. 12.50 6012.... 4.41
0576
204.7/ 5549....862.01 6026.... 2.89
850
49/.00 -S55ß.... 49.00 0072.... 5.39
4.85 1551.... 62.10 Ní2.... 5.19
860
22.50 1502.... 94.50 6098.... 1.45
$61
564
.35 5583....251.70 6096.... 1.65
066
128 5554....380.50 6599.... 3.95
565A
1.48 5555....314.00 6101.... 2.95
5557.... 4.90 6135.... 2.69
066A Jr /
2626
1.2. 5558.... 6.75 6136.... 3.19
1.74 5559.... 19.15 6137.... 2.4S
868
8696
125.40 1560.... 25.01 6159.... 4.00
872A
3.95 5561.... 24.60 6201.... 6.39
874
1.35 0501.... 2.00 UX6683.
1.60 5582.... 2.63 7193....
.45
576
878
1.85 5583.... 2.90 8000... 10.15
884
460.00 5584.... 1.89 5003.... 13.72
045W

9.95

811

1.25
9.60
8.95
11-95
12.95
2.95
7.95
9.95
39.50
4.10
1.45
3.75
.49

543......58

723A/ß. 18.50

220VAC

.005

836
837
838
841

1.05

29.50

2 0 LOW INERTIA SERVO MOTORS

Diehl FPE-25-11-70V

7224...

ß31A...

1113-1813/17

0M-6002
0M-6005
0M-610
0M-625
0M-600

600

7100'1..
721A.. .

832A

00-7/AF
00.80
.95
00-15/4
00-15/U1.96
00-15/U
1.15

TYPE

600

Y,
71f0..

3.50
10.50
3.95
5.25

Ll6

520
829

5.95
2.05
7.95
26.50
6.50

OILMITES

600
600

715*...
7150...
715C...
717*...

79

2500
2500

14.75

714AY..

508V

1

2500

707A...
7070...
70ßA...
709A...
710A...
713A...

34.50
37.50
07.50

10
17
32

1-1

1.65
9.95
1.79

Rd

706CY..
706FY..
706ßY..

Type

Price

Ne.

24.50
6.95
5.95
.95
2.25
45.00
45.00
45.00
45.00
45.00
7.95
14.90
4.75
3.85
1.70
1.45
10.75
6.25
8.95
19.50
1.47
45.00
05.00
95.00
3.95
2.25

24.50

1.99
1.51
1.30
1.98
8.95
2.75

3
1
12

29.00

700D...
7014...
7034...
754/1...
7051...
706ÁY.
7080Y..

SOKV
SOKV
SOKV

.001

20öó
2000
2000
2000
2000
2500

S

7.95
5.75
12.S0

limy

1

.2

moo

3

5.85
2.95

5000
6K

6000
7000
7000
7500

Price

12.40
3.40

7500

5

250

1200

VDC

3000
3000
3000
4000
4000
5000
5000

7580
1-1
075-.075
8 KV

85
1.85
.69

1-1

.2

2
1

1200
1500

.1

.25

TACHOMETER GENERATOR
Elinco type PM -IM, DC Tachom-

Typ.

812A...
813.....
814
815.....
f1ó
626.....

COI....

1032... 3.7 3021...
1035,.. 11.0 30P1...
1034... 12.S 30P1A.,
1037... 14.70 3E29....
IB38... 32.50 3áP3...
1040... 4.9 3FP7. ..
1841... 51.9 3FP7A..
1642... 94 ;Gin_
1049... 10.3 3HP7...

1

G.E. SBA70 A/65-27.6 VDC .ß6A 1.86 RPM 8 o..(S Torque
527.50
G.E. SBA1OFJ36-14 VDC .51A 0.6 RPM 10 os -1n Torque
................$22.51
us
G.i. SBAIÖF%1!-!4'V DC ß1A -b8 RPM 12 os-lp Tor
522.51
G.E. 31181011.141 -PM 24 VDC .5ßA 140 RPM 10 os -in Torque
022.50
G.E. 5851108.152-37 VDC .731 145 RPM 14 os -in Torque
$19.50
519.50
Dole. 5069210 -PM 27V DC 145 RPM
$22.50
VDC 100 RPM
Dole. 506f
G.E. SWAN/A.151-27 VDC 180 RPM .65A { oa-in Torque
$19.50
D.lee 5069600 -PM ºT VDC 260 RPM
G.E. 5ßA103118 -2T VDC 350 RPM .731 8 os -is Toreus
$19.
DNeo 5007127-Pß1 27.6 VDC 250 RPM........ .. .. 522.50
$22.50
Dale, 5068820 -PM 27 VDC 250 RPM
G.E. 584104137B-27 VDC 250 RPM .8.A 8 oa-in Torque

SPECIALS

Typo

FG -166. 48.50 WL-533.18.50
117P7GT 1.89 2J66....165.00 6J4
615 FG -172. 29.50 559
2.20
11723... .65 11(23... 37.50 C6L/
F0-178. 14.50 561
3.10
11724GT .97 21(25... 28.50
5528. 12.50 FG -190. 12.11 575A... 20.58
FM -1000 1.55 21126... 78.50 7-7-11.. 1.19 HF200.. 16.50 0798... 14.75
21(20... 29.50 7BP1... 8.65 L-20015. 65.00 KU610.. 21.56
Trans21(29... 27.55 7ßP7... 6.50 203A... 7.40 HY615.. ./9
mittInS
3133...1{5.55 7ßP12.. 14.95 2038... 6.33 616.....213.75
and aped., 21(33A..195.ß0 7ßP14.. 14.95 204A.. . 47.50 KU -623. 59.50
2K39...139.0ß 7CP1... 14.95 CE -206. 3.15 624..... 47.00
P
Tubes
2K45.. .129.50 90P7... 11.75 211
.95 KU -627. 19.60
21(55. -135.05 9LP7... 4.50 WEKU -625.
3API... 8.98 10FP4.. 22.50 211D. 12.50 KU -629. 22.50
Tinto
11.70
Pris. 3ÁP4... 10.25 í0T1... .80 WENe.
5.00
í0Y.... .39 211E.. 12.50 ß31P1...
0/12.... 5.95 3622/
WLEL -1C 1.60 120P7.. 14.50 212E.... 42.50
013.... 1.1
6320.. 26.15
0A40.. 1.2 3824... 5.20 12GP7.. 18.50 WE -3ß0A .24 1(X612.. 11.34
0B2..-. 1.10 3ß24W-. 7.50 12HP7.. 14.75 2170... 8.95 WL-652/
0113.... 1.19 3025... 4.50 13-4....
.80 WE62.50
0C3...- 1.10 3828... 3.75 1371... .85 2206..185.00 WL5551..
-654/
003.... .9 3B27... 4.20 15E.... 1.35 221/1... 1.95 659... 82.50
1021A.. 2.65 3021... 7.75 150....
.65 227A/
WL.670A 8.70
5027.. 4.60 WL-672. 22.00
1022... 2.5 3ßP1... 5.75 FG-17/
1823... 9.60 3C22... 89.50
5157. 4.95 WE -231D 2.25 672A.. . 34.30
3C23... 9.65 RK -19.. 1.55 132CH..240.00 KU -676. 52.25
1824
West. 12.9 3C2í... 1.65 21-1....
.65 RX-233A 4.95 677
52.25
3C27... 6.95 RK -21.. 1.65 FG -2351/
1624
678..... 46.00
5552.. 94.60 WL-6I1/
Sylv.. 18.9 3031/
REL-21. 1.90
EL-C10 1.95 23114... 1.15 WE -245A 2.35
10244.. 39.5
5550.. 49.00
1626... 3.7 3037... 32.50 24G.... 1.85 WE -249B 4.50 7004... 24.50
1027... 14.9 3C40... 12.9S RK -25.. 3.62 WE -149C 4.50 7000... 24.50
1821... 2.75 3CP1... 2.25 FG -27A. 8.2S 2500... 17.50 700C... 24.50

1235-331

G.E. 1
111-28VDC te 120VAC 800 oy. 750VA 1 ph.
039.50
$22.90
ATR INVERTER-6VDC to 110VAC 80e .75 W
Menem 12121-131 1
-24VDC 18A. Input -AC
Volt
Freq.
Reg.VA
0.7A.
&
115V
400
8
ph.
WO
output
ey.
$215.00
laced -New...........
Pleneer 12116 INVERTER-2$VDC to11SVAC 400 ey. 1 ph.
$79.50
SOYA
Plenum. 12117 INVERTER-28VDC to 26VAC 400 ay. 1 ph.
$33.51
OVA
Leland 10563 INVERTER-28VDC to 116VAC 400 ey. 8 ph.

1.11
1.25
.75
.79
55

1

GENERATOR-Out-80VDO 16A. Brand
..
. ..
515.50
New-orig I paekiso
PI
2133-3A INVERTER-28.VDC to 115 VAC 400 7
5225.00
3 ph. m60VA 0.8 PP -Volt & Freq.Regulated
P1en1r 12137-14 INVERTER-24VDC to 115VAC 400 y
5225.00
8 ph. 230VA Volt & Freq. Regulated
PE -1.19D INVERTER-13.6VDC to 115 VAC 400 ay 176VA
$67.5/
1
h. Breed New
PE -mit 1
-º8VDO te 115VAC 400 w.1600VÁ.
$49.50
New
Pí.5.00 tß1 -lo INVERTER -2ßV00 to 130V/1ß {00 a7 731.

ONLY

Type
Typ.
Type
llo.
Pris. Ne.
Pris. No.
Price No,
Price
2112.... 36.50 53P2... 26.90 FG -105. 19.50 051
2133.... 39.50 51P4... 26.50 VR -105. 1.10 471*... 8.75
2.65
2134.... 27.00 SLP1... 21.75 VU -1118 1.60 473
2337.... 13.70 SLPS... 19.75 WE -113A 1.32 4ß1A... 1/0.25
2138.... 17.50 SMP1... 10.50 HY-1148 .75 502A... 4.31
1.67
2139.... 36.50 6-PB....
.85 WE -117A .55 5034X..
2340.... 34.50 C6A.... 6.75 F-123A. 7.75 S06AX.. 1.25
2148.... 49.50 64N5... 3.30 WE -124A 3.80 507AX.. 1.20
1.47
2349.... 65.00 6AR6... 3.25 F-1274. 22.50 527..... 17.50
2150.... 39.50 6C21... 27.50 VT-127A 3.60 530
12.00
2354.... 67.50 6C24... 82.50 AB-150. 12.50 531
7.50
2156....148.50 ßF4.... 5.95 VR -350. .95 532A... 3.75
2161.... 45.25
9.95

Price

UR

WRITE FOR

STANDARD BRANDS FREE BULLE TIN
NS

TU6

RESEARCH

Type
rte.

.06 75

126E0..
12Cß...
12F6ß7

.9

7C4.... .4
.7
.96 7C6....
OCIG....
.7
$COGG. 2.21 7C7....
.7
601-6... 1.S0í 7E5 ....
608.... .t0¡ 7E6.... .5
85 7E7....
..
60tß...
6E3.... 110 7F7 .... .9
6FSGT..
.$3 TFO.... 11
6F6.... .99 707.... .8
7
.87 7H7....
6F6ß...
6F7.... 1.05 737..... 1-1
6F80... .91 7K7.... 1.1
0066... .99 7L7.... .9
ßH6.... .66 7N7 .... .9
.16 707....
.79
6H4GT.
615..... .59 7R7.... .9
1.1
.01 757
ß15G...
MGT.. .5S 7V7.... 1.11
ßJ6..... .95 7W7.... 1.11
.7
836W... 1.75 71/4....
617..... .99 7Z4.... .79
6C06...

1.50
.57
1.10
.87
.77
.83
.77
.79 OJ7GT..

3V4

.85 6Mß70...
3.25 ß5A7...
.98 65A707
1.29 ß567Y..
.89 65C7...
.89 65O7ß7
.79 ß8F5.
1.45
1.29 ß4F7...
1.95 6507.. .
.84 65H7...

.99
.59
1.65
6/105...
.72
6A496...
.79
6AQ7GT 1.26
GARS...
.79
ßA55... .99
6AS6... 2.25
6A576., 4.25
ß/1T6... .63
6AUSGT 1.21
SAUL.. .65
611V6...
.55
6646... 1.25
6Bß... 1.20
607.... .95

Price

Prla I. o.

¡MGT

.!3 0006...

sm....
.65
.....05
3/18ßT.

6AC7W.

.69 60fß...
.65 OSAS...
.07 IBA?...
.99 6BCS...
1.51 0ßC7..,
.81 6B05ß7

2X2A... 1.85
3AS

e

6AC7...

LECTROIC
T po

pd.. Tie

23rEffligik.

".

SHOWN

/ FOR

97.00

60

OP

QUANTITIES

Torn.

25% cash with order. bal. COD unless rated.
B. warehouse. Phila.. Penna..
Ail prices net F.
aubleet to change without notice.
"LECTRONIC PHILADELPHIA'.
CABLE ADDRESS

An way.

January, 1954 -ELECTRONIC`.

SEARCHLIGHT SECTION
AIR COMPRESSOR, AIRCRAFT
Bated pressure 1000
PSI, measures 13%"
x 984"; driven by 27
VDC-1/3rd HP series
wound motor 11,000
RPM; 17 amp; cont.
duty Mfg. General
Electric Mod. #5BA40EJ28B.

ALNICO FIELD MOTORS

INVERTERS

. . . 3?i" x
1°/," diameter)
DELCO TYPE #5069600: 27.5
volts DC; 250 RPM
$19.95
PM Motors Delco Type #5069371: 27.5 volts; DC
Alnico Field; 10,000 lt.l'.M.; dimensions 1' x 1" x 2"
-

10563 LELAND ELECTRIC
Output: 115 VAC; 400 cycle; 3 -phase; 115 VA;
75 PF. Input: 28.5 VDC; 12 amp
$59.50

$29.95 ea.

long; shaft extension h," diameter 0.125"

$89.50 ea.

OUTPUT: 26 volts; 4110 cycles;
Phase. INPUT: 24 VDC; 1 amp

(Resolvers)

volt amperes, 1 025.00 ea.

VOLTAGE GENERATORS (RATE)
ALNICO MIDGET D.C. VOLTAGE GENERATOR
Type B -35-D
$17.50
ALNICO MIDGET D.C. VOLTAGE GENERATOR
Type B -44-D
$17.50
A.C. GENERATOR: 67 V., 20 Cyc., 2 -Phase .015
Amps. Type PM -1. 1200 R.P.M.
$15.00

A. C. SYNCHRONOUS MOTOR Type RBC 2505;
Volts 115; Cycles 60; RPM 2; Mtg. BULTZElt CABOT
F.LF.CT. Approx. size: 2%" x 2%" x 2%"..$15.00 ea.

Mfg Carter Motor Co.; OUTPUT: 7 VAC; 8.7 amp.;
651) cycles, and 295 VDC. 200 amps. INPUT: 26.5
('DC; 10.5 amps; 0500 rpm

$49.50 ea.

400 CYCLE MOTORS

218 LELAND ELECTRIC

PIONEER: TYPE CK5 2 Phase; 400 cycles.$25.00 ea.
EASTERN AIR DEVICES TYPE J49A: 115 V; 0.1A;
7000 r.p.m. Single phase 400 cycle
$17.50 ea.
AIRESEARCH: 115V; 400 CPS; Single phase 6500
RPM; L4 amp; Torque 4.6 in. oz.; HP .03.

Output: 113 VAC; Single l'base; Pb' 90; 380/500
cycle; 1500 VA. INPUT: 25-28 VDC; 92 amps; 8500
lis .t1; Esc. Volts 27.5
$39.95 ea.

BRAND NEW

Diehl Type F1E43-9 (Single Phase Rotor). Two stator
windings 90° apart, provides two output sequel to the
sine and cosine of the angular rotor displacement. Input voltage 115 volts. 400 cycle
$30.00 ea.
Diehl Type FPE-43-I same as FJE-43-9 except It
supplies maximum stator voltage of 220 volts with 115
$25.00 ea.
volt sapplied to rotor

AC CONTROL MOTOR

ALTERNATOR, CARTER

PE

SINE -COSINE GENERATORS

6

$10.00 ea.

EASTERN AIR DEVICES TYPE 1M6B: 200 VAC;
amp; 3 phase; 400 cycles, 6000 RPM
812.50 ea.
EASTERN AIR DEVICES, TYPE J3IB: 115 V. 4001200 Cycle. Single Phase
$12.50 ea.
AIRESEARCH: AC induction, 200 V; 3 Phase. 400
Cycle, 2 H.P.; 11,000 RPM; 8 amps
$'79.50 ea.
AIRESEARCH: AC Induction, 20e V; 3 Phase, 400
Cycle, 12 B.P. 6500 RPM; 1.5 amps
$25.00
Electric Motor: PNT-1409-AI-1A Serial No. 207,
208 V., 400 Cycles, 3 Phase Kearfott Co., Inc.
$17.50 ea.

PE 109 LELAND ELECTRIC
Output: 115 VAC, 400 cyc; single Phase; 1.53 amp.;
$65.00
8005 11PM. Input: 13.5 VDC; 29 amp

1

MG 153 HOLTZER-CABOT
Input: 24 V. DC, 52 amps; Output: 115 volts-400
cycles, 3 -phase, 750 VA. and 26 Volt-400 cycle, 250
VA. Voltage and frequency regulated
$95.00 ea.

PIONEER 12130-3-B
Output: 125.5 VAC; 1.15 amps. 400 cycle single phase,
141 VA. Input: 20-30 VDC, 18-12 amps. Voltage and
frequency regulated
$75.00

SERVO MOTOR 10047-2-A; 2 Phase;
400 Cycle, with 40-1 Reduction Gear

$17.50

12116-2-A PIONEER
Output:

SYNCHRONOUS

Input:

SELSYNS
110 volt, 60 cycle, brass
cased. approx. 4" dia. x
6" long.
Mfg. by Diehl

$65.00

Quantities Available.
REPEATERS
TRANSMITTERS

$20.00 ea.

Output: 115 Volts AC. 750 V.A., 3 phase, 400 cycle.
.90 PF. and 26 volts, 50 amps, single phase, 400 cycle,
.40 PF. Input: 27.5 VDC, 60 amps, cone duty. 6000
JtPM. Voltage and Frequency regulated
$95.00

$20.00 ea.

AUTOSYN MOTOR TYPE

1

10486 LELAND ELECTRIC
Output: 115 VAC; 400 Cycle; 3 -phase; 175 VA; .80
PF. Input: 27.5 DC; 12.5 amp; Cont .Duty.
$90.00 ea.

115 VAC; 60 cycle; 1 -phase; DR. # 4279 Foot mounted; Mfg. Bendix Aviation Corp
$15.00 ea.
1

General Electric MOD. 2J15M1; 115-57.5 Volts 400
$22.50 ea.

Cycle

SYNCHROS
AUTOSYN MTR. KOLLSMAN Type #403; 32 VAC;
60 cycle; single phase
$22.50
AUTOSYN MTR. BENDIX Type #851; 32 VAC; 80
cycle: single phase
$22.50
MICROSYN UNIT, Type IC -006-A
$35.00
IF S)ecial Repeater (115V-400 Cy.)
$15.00 ea.
21IF 3 Generator (115-400 eye.)
$10.00 ea.
5CT Control Transformer: 90-50 Volt; 60 Cy..$45.00
5F Motor (115/90 Volt -60 eye.)
$45.00
5/DG Differential Generator (90-94 volts -400
TRANSMITTER, BENDIX C-78248: 115 Volt. 60
Cycle
525.00 ea.
eye.)
$30.00 ea.
Differential -C.78249: 115 V., 80 Cy
$5.00
5N MOTOR (115 Volts160 Cycle)
$22.50
REPEATER, BENDIX C-78410; 115 Volt, 60
Cycle
$37.50 ea.
REPEATER. AC synchronous 115 V., 60 cycle.
C-78863
$15.00 ea.
REPEATER, DIEHL MFG. No. FIE 22-2; 115 Volt;
400 Cv.: Secondary 90 V
$27.50
5G GENERATOR (115/90) 80 cycles
545.00
7G Synchro 0-enerator (115/90 volt; 60 cycle)
$75.00
6G Synchro Generator (115/90 volt; 60 cycle)
$60.00
6DG Synchro Differential Generator (90190 volt; 60
cycle)
$50.00
2 -1F5 -J Selsyn Control Transformer: 105-55 Volts;
60 Cycle
$50.00
51D5HA1 Selsyn Generator: 115-105 Volts; 60
cycle
$50.00
211F GENERATOR: 115-57.5 Volt; 400 cycle.

INPUT

-Phase;

TYPE 12606.1.A: Contain CK5 Motor coupled to
output shaft through 125.1 gear reduction train. Output shaft coupled to autosyn. follow-up (AY43). Ratio
of output shaft to follow-up Autosyn Is 15.1.
$70.00 ea.

Volts; 400 Cycle
$75.00

$75.00

OUTPUT: 125 VAC; 400 cycle; singlephase; 100 VA.
INPUT: 24-30 VDC; 11 amps; Duty int. Voltage and
$99.50
Frequency Regulator

I

J

POWER REHOSTATS
5

each

ELECTRONICS

-January,

1954

115 VLT GENERATORS
Brand new Eclipse generators:
115 VAC; 9.4 amp; 1000 watts;
single phase; 800 cycles, 24004200 rpm. DC output is 30 volts
at 25 amp. Unit has spline drive

PIONEER AUTOSYNS
26 Volt -400 Cycle
26 Volt -400 Cycle
AY6-26 Volt -400 cyc
AY30D-26 Volt -400 cyc

$6.95
$7.95
$12.50
$4.95 ca.
$25.00 ea.

AY20-26 Volt -400 cyc

$20.00
$12.50 ea.

AT-1

Barber Colman AYLZ 2133-1 Polarized D.C. Relay:

Double Coil Differential sensitive, Alnico l'.M. Polarized field, 24V contacts; .5 amps: 28 V. Used for remote positioning, synchronizing, control, etc.$12.50 ea.

BLOWER

Eastern Air Devices, Type J3IB; 115 volt; 400-1200
Cycle; single phase; variable frequency; continuous
duty; L. & R. #2 blower; approx. 22 cu. ft./min.

BLOWER ASSEMBLY

x 1-13/16" x 2%". Weight aDprox. 1%Q lbs.
Uses standard

electrolyte. Regularly

115 Volt, 400 Cycle, Westinghouse Type FL. ITCFMt
complete wit hcapacitor. New
$12.50 ea.

SENSITIVE ALTIMETER
0Sensitive altimeters,
ft. range . . . calibrated in
Barometric setting
100's of feet.
adjustment. No hook-up required.

Pioneer
35,000

$12.95 ea.

$10.00

MIDGET TYPE
NT-6 WILLARD 6V. STORAGE BATTERIES
Dry Charged
3
Amp -Hour rating. Transparent plastic case. SIZE: 3%"
$12.00 each. NOW

$29.95

$15.00

per Doz.

lists at

New.
112.49 ea.; Four for
unused
$8.50; Quantities: 36 or more
$1.85 each.

Immediate Delivery
ALL EQUIPMENT FULLY GUARANTEED
All prices net FOB Pasadena, Calif.

leads; reversible
$15.00 ea.
GENERAL ELECTRIC DC MOTOR Mod. 5BA10AJ64.
160 r.p.m.; 65 amp; 12 oz. -in. torque; 27V DC.
$19.95 ea.
2/a H.P. MOTOR-Mfg. LEECE-NEVILT.F Co; Type
1454 -MO; 24VDC; 4000 RPM; 100 amp
$35.00

Ohms; 100 Watt:

Brand New with Knob $2.50

-or -$25.00

amp;

4

4.48 amps 100 Ohms; 100 Watt; 1.0
amBoxed,

10

$9.95 ea.
$15.00

MICROPOSITIONER

NO. 1-3012/08-7

Standard Brands:

HP;

shaft and s self-excited

MG 149F HOLTZER-CABOT

"A"

x 5'

General Electric Type SABIOAJ37: 27 volts, DC; 5
amps. 8 oz. inches torque; 250 RPM. shunt wound; 4
leads; reversible
$15.00 ea.
General Electric. Mod. 5BA10FJ33: 12 oz. inches
torque, 12 DC, 50 RPM. 1.02 amp
$15.00 ea.
General Electric Type 5BAIOA152C: 27 volts DC; 5
amps. 8 oz. inches torque; 145 RPM; shunt wound;

OUTPUT: 26 VAC @ 250 VA; 115V @ 500VA; Single Phase; 400 cycle. INPUT: 24 VDC @ 36 amps.

EICOR CLASS

21/2"

VDC; 160
RPM; built-in reduction gears and governor.
$12.50 ea.
J. OSTER: series reversible motor: 1/50th H.P.; 10,000 RPM; 273% VDC; 2 amps; SPERRY #86069:
approx. size 1%" x 3/"
$7.00 ea.

OUTPUT: 115 VAC 400 cycle; Single phase. INPUT:
24-30 VDC; 8 amps
$79.50

AY14D
AY34

$70.00 ea.

110

BP M; Approx. size;

DELCO #5072000: 27.5 VDC; 11.75 rpm
DELCO #5068750: constant speed: 27

PIONEER 12147-1-B

$7.50 ea.

TYPE 12604.3-A: Same as 12606-1-A except It has a
30:1 ratio between output shaft and follow-up Auto$10.00 ea.
syn
TYPE 12602-1-A: Same as 12606-1-A except it has
base mountin gtype cover for motor and gee rtratn

Volts; OUTPUT:
Watt

14

94-32270-A LELAND ELECTRIC

AY -5
AY27D

PIONEER TORQUE UNITS

50

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 and
freq. regulated
$95.00

$12.50 sa.

2JIHI DIFFERENTIAL GENERATOR: 57.5-57.5
Volt; 400 cycle
$12.50 ea.
21101 CONTROL TRANSFORMER: 57.5-57.5 Volt;
400 cycle

PIONEER 10042-1-A
DC

SESYN GENERATORS

EMERSON #174: 12 Volt DC; 1/6th
3800

10285 LELAND ELECTRIC

and Bendix.

SMALL DC MOTORS

eye.; single Phase; 45 amp.

115 VAC; 400
24 VDC 5 amp

$15.00

PIONEER GYRO FLUX GATE AMPLIFIER
Type 12018 -I -H, complete with tubes
552.50

PIONEER 12117

G. E. GENERATORS
General Electric Type 5-ASB31JJ3; 400 cycles out at 115
volts; 7.2 amps; 8,000 rpm.;
size 6" long x 6" dia.

(Approx. size overall

BLACK LIGHT KITS

Ultra -Violet Fluorescence

... build your own
black light lamp equipNow

ment at a new low cost
with these easy-to-assernble components. Kit contains: Ultra -Violet tube
brackets, ballast, starter,
wire, plug and wiring
diagram.
4 -Watt Kit -(5%" tube)
8 -Watt Kit-(12" tube)

$3.00

$4.00

ciag, gweany
BOX 356-X EAST PASADENA STATION

Want more information? Use post card on last page.

www.americanradiohistory.com

PASADENA 8, CALIFORNIA

425

SEARCHLIGHT SECTION

INTERPHONE
AMPLIFIER

Easily converted to an Ideal
Communications set for office,
or factory.
Original.
New
w/conversion. Diagram

POWER TRANSFORMERS
Inter home,

$4.75

Plate Trans. Primary: 115 V, 50-60 Cy.
Sec. 17-600 V/144 MA. Has "Bilt-in"
Filter Choke. Oil Immersed
$115
Plate Trans. Pri: 198/220/240 V, 60 Cy,
1
Ph. Sec: 3650 V/16.7 KVA, 30 KV
Insulation. Oil -Immersed, Less Oil Gauge
$335

Plate Trans. Amertran #31133. Pri: 110/
115/120 V/60 Cy/1 Phase. Sec: 3140/
1570 V, 2.36 KVA
Fil. Trans. Pri: 220 V/60 Cy/1 Phase. Sec:
5 VCT/10A/30 KV Test........$37.50
Plate Trans. Raytheon UX6801. Pri: 115
V/60 Cy./1 Ph. Sec: 22,000 V/234
MA/5.35 KVA. Lo -Cop. "Donut" Construction
$135
Reactor: Raytheon U-11533: 13.5 H @ 1.0
Amp., 13.5 KV Test
Reactor, Modulation: 50 H/3 A/80 Ohms
DCR. Response: .03 Cy -10 KC. Level:
plus 63db. 40 KV Test. Nominal Circuit
Impedance: 3000 Oms
$350
Swing Reactor: 9-60 HY/.05-400 MA,
10,000 V. Test -Kenyon
$14.95
Transtat: Type TH45BG: Input 130/260 V.
50-60 Cy. 1 Ph. Output Range: 0-260 V,
45 A. Max. 11.7 KVA two -unit bank,
parallel connected. Completely enclosed
in cabinet with handwheel atop. Brand
New
$325.00
Circuit Breaker: ITE Model KJ. Will handle
600 VAC at 115 A. Break time adjustable from instant. to 10 minute. Break
amperes adjustable from 115 A to
1000% overload. Brand New...$15.00
Alternator: Louis -Allis Co. Type "AL",
198-C. Output 110/220 V-1 Ph. 60 Cy.
.9 P.F. 1200 RPM, completely self-regu-

lating with built-in exciter. Brand new,
original crates
....
$795.00

SELSYNS
1
1

60 CYCLES

1

-Transmitter #C-78248
-Differential #C-78249

PHASE
Per Set

MFD
Each
220VAC/600VDC

6.2

$1.29
3.49

15
330VAC/1000VDC
15
3.79

1000VDC

.5

.69

.5-.5.

1.19
1.49
2.19
1.39

1

4-1.5
1.5

1500 WVDC
1
1.59
1.5
1.59
2
1.79
2000 WVDC
1
1.79
2500 WVDC
.5
4000 WVDC
.15
6.95
4800 WVDC
.1-.1
4.79
6000 WVDC
.1
3.69
115-.15
3.89
1.5
10.98
7000 W V DC
1.-.i
3.79
1
9.95

8000 WVDC
.075-.075...
3.79
10K VDC
.1

.0016
.015

.25

15K VDC

16K VDC

20K VDC

9.50

17.50

.5

85.00
65.00

.050A

580VCT
350VCT
585VCT
390VCT

80
86

75

6.3VCT/3A
33/.200 5V/10,
SVCT%

3.95

A

2.25
2.75
4.25
3.45
4.95

5V/3A
5V/3A, 6.3V/6A

MA 6.3V/1.3A,5V/3A
MA 5V/3A, 6. V/6A...
MA SV/2A 1 CT/2A,

50V/200 MA....
CT-43A 600-0-600V/.08A, 2.5VCT/6A, 6.3VCT/1A.
CT7-501 650VCT/200MA, 6.3V/8A, 6.3V/SA
.
CT -444 230-0-230V/.085A, 5V/3A, 6V/2.5A

3.85
6.49
6.49
3.49

.

Filament Transformers-115V50-60 cps Input
Item
Rating
Each
FT -140
FT -157
FT -101
FT -924
FT -824

SVCT (4 10A 25KV Test

$22.50

4V/16A, 2.5V/2.75A
2.95
6V/.25A
.79
5.25A/21A. 2x7.75V/6.5A
14.95
2x26V/2.SA, 16V/1A, 7.2V/A, 6.4V/10A,

6.4VA

Plate Transformers, 115V 60Cy Input

550-0.550VAC (400VDC) Q 150MA
$8.30
660-0-660 VAC, (500VDC) or 550-0-550
VAC (400VDC) at 250 MADC
8.70
1080-0-1080V (1000VDC) at 125MA Plus
500-0-500 VAC (400VDC) at 150MADC

PT 175
PT 157
PT 158

Simult. Ratings

10.80

900-0-900 VAC (750VDC) or 800-0-800
VAC (600VDC) at 225 MADC
10.35
1400-0-1400 VAC (300MADC) or 1175-0-

PT 159
PT 167

1175 VAC (1000VDC)

at 300MADC

25.80

2100-0-2100 VAC (1750VDC) or 1800-0
1800 VAC (1500VDC) at 300MADC
33.00
2900-0-2900 VAC (2500VDC) or 2385-048.00
2385 VAC (2000VDC) at 300MA

PT 168
PT 062

10 KW TRANSMITTER

23350

B-19 Pack

PE 73 CM

$1.20
1.00
1.35
1.25
1.25
1.25
1.50
1.60
1.25
1.25
1.25
1.50
1.65
1.75
1.50
1.85
1.85
1.75
1.95
1.95
2.10
2.40
3.00
2.75
2.85

110220110-

110110220320-

11011011011011011070110110110110110110110175110-

159-191
161-180
189-210
200-220
270-300
324-360
378-420
432-480
485-540 110 -

932 PHOTO TUBE
Phototuhe
having SI RoGas

Particularly sensitive
to

R c d

and

Infrared
Radiation. Can
be
used with
Incandescent light source.
Send for data.
75
Price
Near

2.8

13.5

13-402í
SP 175

150

18

28
14

BD 691

300

10

12.2
3.2

18

6.95

14.5

5.

1000
220
300

8.8VAC

22.50
12.95
12.50
.49
6.95
$6.95

.350
.08
.06
.05

450

Supply. Brand New
Replacement for PE 94.
f Used, Excellent

PE -MC Power
2 Less Filter

INVERTERS

PE -218-H: Input: 25/28 vde, 92 amp. Output: 115v.
$37.50
350/500 cy 1500 volt-amperes. NEW
PE -206: Input: 28 vdc, 36 amps. Output: 80 e 800
cy. 500 volt -amps. Dim: 13'x5),5'x1054'.
$22.50
New
NAVY COR -211095: Input 22-30 VDC/75-60A.
OUTPUT: 115V/400 CY. 1 KVA/8.7A. RPM: 4800

With coupling provision for motor. Brand New.
$150.00
Original packing

SELENIUM RECTIFIERS
Current
(Con-

2

Amps.
Amps.
Amps.
Amps.
Amps.
Amps.
Amps.
Amps.
Amps.
Amps.

255
4
6

10
12
20
24
30
36

18/14

36/28

54/42

130/100

$1.35
2.20

$2.15
3.60

4.25
4.75
6.75
8.50
13.25
16.25
20.00
25.00

7.95
9.00
12.75
16.25
25.50
32.50
38.50
48.50

$3.70
5.40
6.00
12.95
13.50
20.00
20.50
38.00
45.00

$8.50
10.50
13.00
25.25
33.00
44.95
49.00
79.50
90.00

Volts

Volts

Volts

Volts

tlnuous)
1 Amp.

F. W. Bridge

BARRYMOU NTS

KIT

C-2045
C-2060
C-2070
C-2090

1

3000KC

.050
.260
.010

SOO

28

I) Plato XFMR: Amertran 33134. Pri: 198/220/
240V, 60 cy.,
ph. Sec: 3650V, 16.7 KVA, 30
KV insulation. Oil Immersed.
I) Reactor, Modulation. Amertran 33153. 50 H @
3.0 amps. DCR=80 ohms. Freq-.03 cy. to 10
DB.
Test.. Impedance:
eel: 63 great 40a uV
ohms.
units (Trans & Choke) for

455i

$35/100

$630.00

ABoth

APN-3 SPARE PARTS
400 CYCLE TRANSFORMERS

702724
K59584
KS9607
352-7273

PRICE

VAC.
220-

OUTPUT
INPUT
VOLTS AMPS VOLTS AMPS PRICE
$6.75
.170
6.2
330
14
3.95
M0
.250
7
28
7.50
375
.150
3.25
28
3.95
.075
285
1.75
27
8.95
275
.110
9.4
12

DA -3A

8.95
5.49
8.95
2.79

FT -463 6.3VCT A, 5VCT/3A 51/CT/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

CAP.
13-15
20-24

1p (-

.026 A
.086 A

585VCT
525VCT

352-7039

seanne,

7.95

CT -367
CT-403
CT -931
CT-456
CT -931
CT -442

A. C. ELECTROLYTICS

,..._P..

6.95

.200A

Stock

43-65
43-48
50-75
53-60
61-69
64-72
72-87
75-84
88-106
107-129
130-157
130-150
130-180

5.79

3.5A 5V/3A

CT-071 110V

NON -POLAR
CAPACITORS

8.95

25K VDC

1

$17.50 ea.

26-30

SA.

CT -013 450-0-450V ® 200 MA, 1OV/1.5A, 2.5V/

TYPE
DM 416
DM 33A
BD AR 93

$24.50

Transmitter Units Only

UPRIGHT
OIL CAP

-

se

CT -341 1050 10MA,-625V (a SMA, 26V @ 4.5A
2x2.5V/3A, 6.3V @ 3A
9.95
CR 825 360VCT
.340A
6.3VCT/3.6,

HI-POWER COMPONENTS

115 VAC

DYNAMOTORS

Comb. Transformers -115V/50.60 cPs'nput
CT -129 e0-0-550V -6-15b-MA, 6.3V/4A, 2.5VCT/

352-7102
M-7472426

352-7070
352-7196
352-7176

RA6400-1
901692
901699-501
901698-501
Ux8855C

RA6405-1
T-48852
352-7098
KS 9336

M-7474319
1(58984
52C080
32332
68G631
80G198
302433A

KS 9445

KS 9685
70G30G1
M-7474318
352-7069
352-7096

352-7099

(All Primaries 115V.
Ratings

400 Cycles)

Price

6.3V/2.5A
1450V/1.0MA, 2.5V/.75A, 6.4V/3.9A,
5V/2A, 6.5V/.3A, P/O 10-39/
APG-13
64OVCT © 380MA, 6.3V/.9A, 6.3V6A
5V/6A
9800/8600 ei 32MA
5000V/290MA, 5V/10A
734VCT/.177A, 1710VCT/.177A
700VCT/350MA, 6.3V0.9A,6.3V 25.A
6.3V/.08A, SV/CA
2x2.5V/2.5A (2KV TEST) 6.3V/2.25A,
1200/100,750V. (o4 005A
1140/1.25MA,2.5V/1.75A, 2.5V/1.75A
-5KV Test
320VCT/50MA,4.5V/3A,6.3VCT/20A,
2x6.3VCT/6A
2.5/1.75A, 6.3V/2A-5KV Test

1.45

4,95
5.49
8.95
22.50
6.79

M-7471957
352-7179]

7.45

6.3V/9.1A, 6.3VCT/6.5A, 2.5V/3.5A,
4.85
2.5'3.5A
5.39
592VCT/118MA, 6.3V/8.1Á 5V/2A
4.79
6.4/7.5A, 6.4V/3.8A, 6.4/2.6A
ALL CT
/36MA
2.65
600VCT
2100V/.027A
2-2.5V Wdgs. at 2.5A, Each Lo -Cap ,
22Kv Test
2.5V1.75A, 5V/3A 6.5V/6A, 6.5V/

4.95
5.95

1.2A P/O BC801)

360VCf/20MA, 1500V/1MA, 2.5V/
1.75A, 6.3V/2.5A, 6.3V.6A, P/O
5200V.002A, 2.5V/SA

2.5V/20Á 12KV Test
250V/100jVMA, 6.5V,12ACT 5V/2A

SCS
SCS
SCS
SCS
SCS
SCS

/229632.306, Trane
/229631.238, Trans
/229617-70, Xfmr, Fil
/229617-68, Fil. Xfmr
/229618-38, Plate Xfmr
/229627-19, Pulse Xfmr

6.45
5.35
4.85
3.45

$2.49
2.25
2.49
3.45
4.29
3.50

i:tl: Í112:14113114M$3-`'

INPUT IMPEDANCE: 2000 OHMS. OUTPUTS TO
GRID. AVAILABLE IN FOLLOWING RANGES:
F2
Flo
CHANNEL
Fr.
1155
2270

5
7

3180

8
9

4450
6230

10

1620
3180

830
1620
2270
3180
4450
CPS; F1 and F2 are

4450

6230
720

lower and
Fr.: Center Freq. In
upper limits (CPS) respectively, at -20 db points.
Price, $4.95 Each

3.95

4.75
2.39
2.49
13V 9A
3.45
2.77V (3 4.25A
4.29
900V75MA, 100V/.04A
3.79
900VCT/.067A, 5V/3A
3.69
800VCT/65MA, 5VCT/3A.
4.25
700VCT/806MA5V/3A, 6V/1.75A
5.95
2500V/MA 300, VCT, 135MA
TAPPED
625V
2.5V/5A
3.95
1100V/SOlVÍA
6.3V/2.7A, 63.V/.66A, 6.3VCT/21A 4.25
2.95
27V/4.3Á 6.3/2.9A, 1.25V/.02A
650VCT/50MA,6.3VCT/2A 5VVCT/2A 3.75
400VCT./35MA, 6.4V/2.5A, 6.4V/.15A 3.85
2.75
1150-0-1150V
1.75
6VCT/.00006 KVA

BC -929

0163253

6.95

K-901684-501:
K-901689-501:
K-901692-503:
K-901699-501:
K-901698-501:
K-901695-501:

JAN/UG CONNECTORS
UG 9/U
UG 10U.
UG 21/U
UG
UG
UG
UG

UG 58/U
UG 89/U.
UG 102/U
UG 188/U
UG 254/U
UG 261/U
D-166366

$0.85
.95
.80
1.25
1.20
1.20
2.25

22B/U.
22/U
27/U
27A/U.

SPARES FOR

$0.70
1.05
.75
1.15
2.50

1.10
.75

APN-9

Power Trans., Pt. No. 352-7295-2

54,95 each

Counter Trans., T111, T112, T117, Pt. No
352-7251-2.
52.50 each
Counter Trans.. T113, T114, T115, T116,
52.50 each
T118, T119 T120, Pt. No. 352-7250-2
Pt.
thru
T110
352-15545
51.00 each
Trans:
T107
I. F.
.50 each
Resistor: R150, R157, R162 84,000 OHMS
.50 each
Resistor: R130, 220,000 ohms...
.50 each
.35 each
.35 each

Resistor: R159 120,000 ohms
Resistor: T152, R164, 17,000 ohms
Resistor: R142. 4300 ohms

CIRCUIT BREAKERS

HEINEMANN: .OIA. 2340 V -Insulated for
V. Separate Tmis. for coil and contact
/1510 M-7: 7A, 24 VDC SCS #311900-7-3
/AM 1614-100: 100 Amps, 24 VDC
/AM 1614-80: 80 Amps. 24 VDC
/AM 1610-.5: 500 MA, 1000 VDC. Curve 3.
831t9000.-50..

SCS/3H900-10-3:

10

VDC.

10

Amps

5000

51.951.6 SCS

$1.8 51.4 -

$2.25
$1.65

ORDERS PROMPTLY FILLED. ALL PRICES F.O.B. NEW YORK CITY. SEND M.O. OR CHECK. ONLY SHIPPING SENT C.O.D.
RATED CONCERNS SEND P. 0. ALL MDSE SUBJECT TO PRIOR SALE AND PRICES SUBJECT TO CHANGE WITHOUT NOTICE.
PARCELS IN EXCESS OF 20 POUNDS WILL BE SHIPPED VIA CHEAPEST TRUCK OR RAILEX.

MAIL

131
426

Liberty St., New York 7, N. Y.

DeptChas.

Want more information?

Use post card on

Rosen

last page.

www.americanradiohistory.com
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January, 1954
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ELECTRONICS

SEARCHLIGHT SECTION

COMMUNICATIONS EQUIPMENT CO.
PULS
15A-1.400.51b 15 KV, "A" CKT, 1 microsec. 400
$37.50
PPS, 50 ohms imp
G.E. #3E (3-84-810) (8-2.24-405) 50P4T: SKY "E"
CKT Dual Unit: Unit 1, 3 sections. 0.89 Microsec.
810 PPS, 50 ohms imp.: Unit 2, 8 Sections, 2.24

$6.50
microsec. 405 PPS 50 ohms imp
-200-67P. 7.5 KV "E" Circuit, 1 microsec.
$7.50
200 PPS 87 ohms Impedance 3 sections
7.5E4-16.60, 87P, 7.5 KV "E" Circuit, 4 sections 18
$15.00
microsec. 60 PPS. 87 ohms impedance
7.5E3-3-200.67P. 7.5 KV. "E" Circuit, 3 microsec.
$12.50
200 PPS. ohms imp. 3 sections
Kß8865 CHARGING CHOKE: 115-150 H @ .02A.
32-40H @ .08A. 30.700V Corona Test, 21KV
$37.50
Test
O.E. 25E5-1-350-50 P21', "E" CKT. 1 Microsec.
$69.50
Pulse @ 350 PPS. 60 OHMS Impedance
K89623 CHARGING CHOKE: 16H @ 75 MA, 380
$14.95
Ohms DCR, 9000 Vac Test
G.E. 8E3-5-2000 50 P2T: 8 KV., "E" Circuit 0.5
$7.50
useo/2000 PPS/50 ohms/2 sections
7 -5E3 -I

PULSE EQUIPMENT

Type

14AGNETRONS
Peak Power Duty
Freq.
Range(MC) Out (KW)
9345-9405
3267-3333
2965-2992
2820-2860
2780-2820
3249-3263
3267-3333
9310-9320

2J DA

2J22 i
2.127

1

2331

2J32

2.138°

2139
2J48
2349
2J565
21621

706EY
706CY
725-A
730-A

690-700
710-720
3038-3069
2976-3007
9345-9405
9345-9405

4338

3550-3600

70012!

7010

50
50
35
35
40
40
200
50

SO

750

with magnet.

14/12.6 KV 1025 ohms Z. Pulse Length: 0.25/1.0
(i4 800/600 PPS. Pk. Power 200/150 KW.
Meter: 1.2 Amp. Has "built -)n" ma
3e2r Ó
well
K -2481-A. Primary: 3.1/2.6 KV-50 ohms (line). Secondary 14/11.5 KV -1000 ohms Z. Pulse Length: 1
osso (5 600 PPS. Pk. Power Out: 200/130 KW.
Fitted with magnetronwe
Amp.
Mil lar: 1.3

aseo

7

UTAH X-1517.1: Dual Transformer. 2 Wdgs. per sec5s
1:1 Ratio per sec 13 M H Inductance 50
oh
UTAH X-1507-1: Two sections, 3 Wdgs. per section.
$7.50
1:1:1 Ratio. 3 MH, 6 ohms DCR per Wdg
686711: Ratio' 4:1 Pri: 200V, Sec. 53V, 1.0 usen
$4.50
Pulse @ 2000 PPS. 0.010 KVA
0.75
sec
TRI(149 Ratio: 2:1 Pri. 220 MH, 50 Oh/as,
$6.75
H. Pen 100 Ohms
K-901895-501: Ratio 1:1, Pri. Imp. 40 Ohm, Sec Imp.
40 Ohms. Passes pulse 0.6 uses with 0.05

tR

u

$8.se

Ray UX 7896 -Pulse Output Prt. 5v. see. 41v 57.50
$7.50
Ray UX 8442-Pulse inversion-40v 4- 40v
PHILCO 352-7250. 362.7261, 352.7287
$5 ea.
RAYTHEON: UX8693. UX5986
W.E.- D-166310. D-166638, KS9800, Kß9948.
UTAH #9262. with Cracked Beads, but will operate
$5.00
at hill rated capacity
UX 8693 (9Cß #27.9627-54): 3 Wes. 32 turns #18
wire. DCR is: 382/.372/.4 ohms. Total voltage 2300
$5.00
vdc.
D-166173: Input: 50 ohms Z. Output: 900 ohms 3
Wdgs.
Freq. range 10 kc-2me. PIO AN/APOe$12.50
13

10 CM R.F. HEAD
Complete R.F. Head and Modulator delivers 50
KW Peak R.F. at 3000 MC. Pulser delivers 12KV
pulse at 12 Amp. to magnetron nt 5, I, or 2
microsec. duration at duty cycle of 001. Unit re3.5A.
quires 115V. 400-2400 Cycles. I phase
Also 24.28 VDC @ 2A. External sync. Pulse of
120V Rog'd. Brand New. Complete with schematic
$375.00
and all tubes

e

THERL' ï
D-164699 Bead Type OCR: 1525-2550 Ohms (4
75 Deg. F. Coetflenent: 2% Per Deg.
Fahr. Mar. Current 25 MA AC/DC $2.50
D-167332 Bead Type DCR is 1525-2550 Ohms
1.50
Rated 25 MA at .825-1.175 VDC
D-167613 Disk Type DCR:355 Ohms ®75 Deg
1.50
F. P. M. 2.57 1 Watt..'
Ohms (4 60°F. 4220
D-166228 Disk Type
Ohms 4 80°F. 2590 Ohms (5 100°F,
1.50
1640 Ohms 2 120°F

ea.

2 K25/723A /B
17.50
19.50 1417.A (Spe rry)... .$27.50
512.50

723A/B

JUST ARRIVED!!
MAGNETRONS
$49

5123

.

4134

...$125

.

.

..$249

QK-253

...$85

3131

TS

TEST SETS
& 2....$450
12/AP, UNITS

TS

41/APR, 50-500MC.....$250

GE

GE #K -2748-A. 0.5 usec (5 2000 Ppe. Pk. Pwr. out
is 32 KW Impedance 40:100 ohm output. Pri. volts
9.8 KV Pk. Sea volts 11.5 KV Pk. Millar rated at
$39.50
1.8 Amp. Fitted with magnetron well
K-2745. Primary: 3.1/2.8 KV, 50 ohms Z. Secondary:

62-5

Write

KLYSTRONS
723A

PULSE TRANSFORMERS
#K -2449A
Primary: 9.33 KV, 50 ohms Imp.
Secondary: 28 KV, 450 ohms.
Pulse length: 1.0/5 use, (d' 655/120
PPS. Pk. Power Out: 1.740 KW
$62.50
Bifllar: 1.5 amps (as shown)

24.50
169.45

.00.002

200

QK 60, 61,

Power 144 KW (12 KV at 12 Amp). Duty Ratio:
.001 max. Pulse duration: 5. 1.0, 2.0 microsec. Input voltage: 115 v. 400 to 2400 cps. Uses: 1 -7tH.
Less Cover $135
4-89-B 3-/2's, 1-/3. New
APQ-13 PULSE MODULATOR. Pulse Width .5 to 1.1
Micro Sec. Rep. rate 824 to 1348 Ppa. Pk pwr. out
$49.00
35 KW Energy 0.018 Joules
TPS-3 PULSE MODULATOR. Plc. power 50 amp. 24
KW (1200 KW pk): pulse rate 200 PPS. 1.5 micro Circuit
serles
50
ohms.
see. pulse line impedance
charging version of DC Resonance type. Uses two
705 -A's se rectifiers. 115 v. 400 cycle Input. New
$49.50
with all tubes
SPRAGUE H-615 "E" Circuit 10KV, 0.85 microsec
pulse at 750 PPS -SO ohms
$27.50
SPRAGUE 1T-616, "E" Circuit, 10KV 2.2 microsec
$27.50
pulse ai 3.755 PPS -50 ohms

.001
001
.001

.001
.001
.001
.002
.002

SO

rice'

.001
.001

.002
002

5

8

-Packaged
t -Tunable over indicated range.

MIT. MOD. 3 HARD TUBE PULSER: Output Pulse

70

285
285

i

58.75
7.50
19.95
24.50
28.50
16.50
24.50
24.50
59.50
132.50
34.50
34.50
22.50
39.75
32.50
32.50

.002

275

9000-9160
9215-9275
3000-3100
2914-3010

2J61í

Ratio

SO

265

MICROWAVE CO' PONENTS

BC

"S Band,"
RG48/U Waveguide
POWER SPLITTER for use with type
728 or any 10 CM Shepherd Klystron.
Energy is fed from Klystron antenna
through dual pick-up system to 2
type "N" connectors..522.50 EACH
DIRECTIONAL COUPLER. Broadband type "N" Coupling, 20 db. with
std. flanges, Navy #CABV47AAN-2 (as shown
.50
LHTR, LIGHTHOUSE ASSEMBLY. Part of RT39
es
and Trans.
APG
eve.
ww/assoc Tr. Cavity and Type N CPLG, To
2400-2700
APX
1B27,
Tunable
2040,
2C43.
Uses
$32.50
MCS. Silver Plated
BEACON LIGHTHOUSE cavity p/o UPN-2 Beacon
$47.50
10 em. Mfg. Bernard Rice, each
with
Coupler
E
MAGNETRON
S45.0Á0
plated
Duplexerr Cavity, gold D
RT -30 APG-5 10 cm. lighthouse RF head e/o %mtr.IF strip
Recvr-TR, cavity comet. recvr. & 30 MC w/Tnbes.
using 60K5 (2040, 2C93, 1B27 lineup)
721A TR BOX complete with tube and tuning 212212$ 12.50
CAVITIES for 707B or
McNNAABLLY KLYSTRON
Reeiver

WAVEGUIDE TO vá" RIGID COAX "DOORKNOB"
ADAPTER CHOKE FLANGE, SILVER PLATED
$32.50
BROAD BAND
ASI4A AP -10 CM Pick up Dipole with "N"
Cables
$22.50
OAJ ECHO BOX. 10 CM TUNABLE
HOLM DELL-TO-TYPE "N" Male Adapters,
W.E.
#0187284
4 MC BandI.F. AMP. STRIP: 30 MC, 30 d.b. gain.
width, uses 6ACT's-with video detector, A.R.C.
$24.50
less tubes
POLYROD ANTENNA, AS31/APN-7 in LucitBall.0
Type

"N"

feed

800ANTENNA, AT49A/APR: Broadband Conical,$12.50
3300 MC Type "N" Feed
$7.50
"E" PLANE BENDS, 90 deg. leas flanges

X Band

1

RG

1203 MODULATOR

Provides 200.4,000 PPS. Sweeptime: 100 to 2,500
mcrosec. in 4 steps fixed mod. pulse, suppression
modulating pulse,
libra io voltages,
calibration
marker pulse, sweep volta
fil. voltages. Operates 115 vac. 50-60 cy. Provides
various type of voltage pulse outputs for the modulation of a signal generator such as General
Radio #8046 or #804C used In depot bench testing of SCR 695. SCR 595, and SCR 535. New,
$150
Complete with tubes

RADAR
SO -1 pattern

10 cnt. with a
and 80 miles. PPI presentation on a 5 inch screen. 360
deg rotation of antenna with
8 deg in borin, and
a
18 des. in vert. plane. Operates from 115 vdc. Set consists of following: antenna, m/g-modulator, xmtrrosr, PPI unit, accessory control, and rectifier power

ExGUN RADAR.
tremely accurate, rugged and compact. Designed for ship board
use to direct naval gun

MK 10

turrets.

Antenna util-

izes conical scanning for accurate pointing. Max.
pm
range Is 20,000 yards with an error of pm 15 yds deg.
.1% of range. Pointing accuracy is pm .25
Pulse dur. 0.5 usec at Drr of 3600 cps. Pk. power
output is 25 Kw. Primary power consumption is
Operates from 115V, 80 CPS Source.
1300 watts.
BRAND NEW, COMPLETE WITH SPARES AND
POIL'
INSTRUCTION MANUAL

Portable radar with type PPI.

"A", or "B" Scope. Frequency
is Approx. 3000 Mes. 3 ranges:
3, 15, and 45 miles. Operates from

SQ

115v, 60 cycles

SE

SN

RC 145

lbs.
Directional Coupler. U0-40/II Take off 20áb 517.5s:500
$8.50
TR-ATR Dunlexer section for above
cover 4S$4á e.
long
Wavegulde
50
radius, 90 deg.hbeenndto
twist & 2',4"tion
Wavegulde Section 2% ft. long silver plated

PressureGauge.

5

choke
Rotary Joint choke to choke with deck mounting
$17.50
90 degree elbows. "E" or "H" plane 2í/%' S14 5Ó
Watts.
10-134,
Microwave Receiver, 3 CM. Sensitivity:
Complete with L.O. and AFC Mixer and Wavegulde

RC ;

8

Navy BM

PRICE ON REQUEST

120

InDVugainr atltaa,

11.7 MC Video Bandbandwidth
Uses latest type AFC circuit. Completelator with all tubes, Including 723A/ß Local 011011$175.00
íáe to type "N", IIG ß1/U, D/o.55S
ADAPTER,
$27.50
12, TS -13, Etc.
U round cover to
$2.50 ea.
AFlange for TS -45,

width:

2 MC.

t

11/4 x 5/s" WAVEGUIDE

aluSect.
XGBand Wave GD12"134"xx 9¢' O.D. 1/16' wall
ft.
754
per
minum
Slug Tuner Attenuator W.E. guide. geld plated.$6.50
BI -Directional Coupler. Type "N" Takeoff 25 db.
$27.95
counting
db.
BI -Directional Coupler. UG-52. Takeoff 25$24.95
coupling
Wavegulde-to-Type "N" Adapter. Broadband $22.50

Ó

$850

10 cm radar for use on small surface
craft for Sea -Search use. Max. range
80,000 yards, with an accuracy of 100
yards ± lei, of range. Bearing accuracy 2 degrees. Operates from 115
VDC. Complete Equipment, Brand
new. In original matched sets @
$850.00
Portable, lightweight, 10 cm set
with ranges of 4 and 20 Ml. Presentation is on 5" "A" Scope. Operates from 115V, 50-60 Cy. Ideal
for labs, Classrooms, and small
boats
$850.00

IFF SETS

VSWR Measuring Section. Consisting of 6' straight
section, with 2 pick-up. Type "N" Output Jacks.
$8.50
Mounted 74 Wave apart
flanges to
I" x 1/ wavegulde in 5' lengths. U0 59length
$7.50
Per
U040 cover
deck
Rotattng-Joints supplied either with or without
each, $17.50
mounting. With 37040 flanges
$15.00
Bulkhead Feed-thru Assembly
Pressure Gauge Section 15 lb. gauge and press nipple

flange

SETS
range of 4, 20,

unit

-

52/U WAVEGUIDE

WAVEGUIDE FLANGES
$1.10
$1.25
$1.65

UG 39/U
UG 40/U
UG 40A/U

UG 51/U
UG 52/U
UG 52A/U

81.65
$3.10

$3.40

MICROWAVE MIXER
CV-I2/APR-6: Wavegulde/mixer unit. 40006000 mc. Designed for use with microwave
receiver. Has pick up loop for coupling to
lighthouse cavity local oscillator. RF Input
is to I" x 2" wavegulde (contact flange). Output (thru In21 xtl.) is from standard 50 -ohm
coax connector. Brand new, complete with
crystal. As shown

$35.00

SHIPPING SENT C.O.D.
MAIL ORDERS PROMPTLY FILLED. ALL PRICES F.O.B. NEW YORK CITY. SEND M.O. OR CHECK.TO ONLY
CHANGE WITHOUT NOTICE.
RATED CONCERNS SEND P. 0. ALL MDSE. SUBJECT TO PRIOR SALE AND PRICES SUBJECT
RAILEX.
OR
VIA
TRUCK
BE
SHIPPED
CHEAPEST
WILL
POUNDS
PARCELS IN EXCESS OF 20
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RELA

RELAYS
READY FOR
IMMEDIATE DELIVERY!

JOBBERS -EXPERIMENTERS-LABORATORIES

WRITE OR PHONE WALKER 5-9642 FOR YOUR RELAY REQUIREMENTS
Ask for Mr. Greenberg or Mr. Herzog
We have a large variety of standard types of relays and solenoids for a multiplicity
of
for various reasons are not listed in our advertising. When inquiring concerning
your needs give as much information as possible. Catalog numbers are not
sufficient.
Give coil voltage; specify AC or DC; give current or resistance; contact
current and
arrangement.
uses which

Quantities of the following types of Relays:

ALLIED -Most numbers

ALL MERCHANDISE IS GUARANTEED AND MAY BE RETURNED
FOR FULL CREDIT

HERMETICALLY SEALED
RELAYS
CLARE SERIES 5000: Clare SIC
Relay enclosed in hermetically
sealed cylindrical can 11/2" di. x
21" h. All relays in this series
are provided with a standard
RMA octal plug base.
Stock

Type

No.

R438
R928
R440
R441

Volts
D.C. MA Contacts
24
24
36

5094
5123
5167

36

10929

5018
5023A
5036

R442

24
75

80
80
15
12

80
30

3A

2C
2A, IC
2A 1C

2C

1C(Samp)

Ohms
300
300
2450
2850
300
2500

CLARE 15001; 115VAC, 60-400 eye; DPST (2A);
#10453

Price
each
5.95
6.95
6.95
6.95
7.25
6.95
6.95

CLARE 15006; 115VAC. 60-400 cyc; SPDT (1C);
#8454
6.95
ALLIED á PRICE 5709-27HPX; 24VDC; DPDT;
lik62S ohm; Octal Plug Base; #11449
6.95
ALLIED PRHX; 24VDC; 2A, 1B. (10 ampli, 300
ohm;
ADVANCE A8774 -1Y5 6VDC; SPST (IA); 36 ohm;
Solder Lug Terminale; #10443
4.95
SIGMA 949; 115VAC; SPST, n.c
(IR): #10445
4.95
SIGMA 71257; 6VDC; SPDT; 47
ohm; #10448
5.95
STRUTHERS DUNN 181CXC100;
12VDC; SAs; 311e: 150 ohm; #R679 6.95
STRUTHERS DUNN 181BBX100;
6VDC?2As; 2C036
#8447 6.95
4PDT SEALED AN TYPE; 24VDC;
425'ohm;;(4Cs); Standard Makes;
#10446
5.95
STEVENS ARNOLD Mlllisee Relay

#104506.95

Type 328; 24VDC;'1B, 1C; 1600
ohm ;Solder Head Terminals; #11930 9.95
SIGMA 4AH; 4 ma pall -in, 2.5 ma hold; SPOT;
5 -prong Plug Base; #11444 2000 ohm; RTMA
4.25
SIGMA 4R1 -47G; 3VDC; SPDT; 47 ohm; Solder
Head Terminale; #11448
5.95
SIGMA 5811005; 1.5VDC;SPDT; 300 ohm; Solder
Head Terminals; #R1001
#101005

SIGMA 5RJ5000G; 1.4 ma pull in, 0.4 ma hold;

SPDT; 5000 ohm; #R281

SB12
S14

100
100
100
100

S18

100

ST54
SM54
S60
S83
5110

SM120
SM145
S279

2
2

3/16'
1/4'
1/4'
1/4'
1/4'
3/8'
3/8'
3/8'
3/8e
1/8'
1/8'
1/4'
1/4'
1/4'
1/4'
3/8'

4
8

4

4

10
33
10
20
45

250
3

4
6
6
6
6
20

Each
.12
.10
.12
.12
.15
.20
.25
.20
.30
.28
.35
.45
1.80

Monet

1

18'

150
150
150
150
200
200
200
279
IOOPH

Other Data
Steel Base
Steel
Steel
Stainless
Monet
Steel

Sl
Steel

Monet
Monel
Steel

Dural
Steel
Steel

.20
.25
.20

Steel
Stainless
Stainless

.25
.35
.40

Stainless
rubber
Steel
Steel Fr.
Steel Fr.

GUARDIAN Series 110.
120,
125, 155,
165.
405, 415 and Series R

Steppers

LEACH

AIRCRAFT SOLENOID CONTACTORS
All types B2: B2A; B4; B4A: B5; BSA; B5B: BOA;
B6B; B7A; B7B: B8: 89; BI I; 1204-1: 1204-3, etc.
available from stock In quantities in popular makes
at low prices. SEND US YOUR REQUIREMENTS.

.25

IMPULSE DIAL

.25

To open a normally closed

-

circuit. Ten holes capacity: 1-10 impulses. Has 3
shunt springs, arranged to
make when dial is moved off
normal. #0101
$4.95

1.00

1.00

1/4' 12 Steel
.15
5908 Lord Slotted 4 bole Mtg Centers 1 1/2' z 2 1/4'
1/4'
8 Stainless
.25
S904 Lord 2 Hole Mtg Centers 1 1/2'
1/8'
4
Steel
.10
S800 Cylindrical Rubber 1' Dia z 3/4' high two
1/4-20 z 1/2' steel screws vulcanized in
center. U. S. Rubber
15Q
S801 Cylindrical Rubber 1 1/2' x 1 1/2' high
with two 5/16- 18 x 1/2' steel screws
vulcanised in center. U. S. Rubber.
19#
S803 3/4' Dia, without Mtg Shell
Lord
1/8'
2
Steel
.10
P101 200PH U.S. Rubber 1/4' #5150C Steel
25
General Description of Series Numbers
100-1' Mounting Centers
150-1 1/2' Mounting Centers
200-2' Mounting Centers
250-2 1/2' Mounting Centers
Pli-Cup type shock mount

STEPPING SWITCHES
AUTOMATIC ELECTRIC TYPE 13

Position: Self Interrupter Springs; Norm.
Oper Volts: 25 VDC; Max 30 VDC; 0.6 Amps;
30 Ohm. Three Levels Auto. Elect. RA92;
#R900
$17.75
WESTERN ELECTRIC 22 Position; Make &
25

FERRULE AND OTHER

WIRE WOUND RESISTORS
AT A FRACTION OF
MANUFACTURERS' ORIGINAL COST!

Break Interrupter Springs; Normal Operating Voltage 6VDC; Max 8VDC 4 ohm; Five
Levels #R926
$19.75
WESTERN ELECTRIC 44 Position; Make &
Break Interrupter Springs; Normal Operating Voltage 6VDC; Max 8VDC: 4 ohm; Two
Circuit Levels #R927
$22.50
KOVAR GLASS TO METAL SEALS
HIGH -VOLTAGE FEED THRU

IMMEDIATE DELIVERY
From Our Wide Assortment from 0.2 Ohms
to 15 Megohms.

for $625

New and in Perfect Condition.
made to JAN Specifications.

Nearly all

your requirements.
We have
wire wound resistors in a large
variety of sizes in stock.
Send

Motor Driven

us

TIME DELAY RELAYS
HAYDON 5901-2; Adjustable Reset timing
relay from 0.2 to 1.0 min. in 0.1 min. steps;
SPDT (10 amp) #R931 100V 60 cyc...$7.95
$7.95
#R466 220V 60 cyc
PRICE 4063-7; Adjustable Reset Timer 9 to
64 seconds in 6 sec. steps; DPDT (10 amp)
Instantaneous solenoid release; 110V 60 cyc.
$12.95

ißt 4+

ENAMEL
GLASS
FIXED
ADJUSTABLE

250,000

TERMS:

-All

prices F.O.B.

Orders Under
$10

Our Plant.

J

Rated Firms Net 10 Days:

All Others Remittance with Order.

With
Order. Plus
A pproximate

shipping
charges
e

full credit.

(J324 CANAL ST., N.Y.C., 13, N.Y.

Remit-

tance

te

Many types and sizes. Send us your blueprint
or sample for our quote. Our prices are a
fraction of original factory cost.
SAMPLE KIT
500
postpaid
96 Seals (8 ea. 12 types)
to USA
LAB KIT
15°° postpaid
300 Seals (20 types)
in USA

Merchandise returnable within 10 days for

(overage will

428

AIRCRAFT

6.95

Heater; 1 coil of 4500
ohms; operating current 6.6 ma; release
current 5.2 ma. Overall length-314"; overall diameter -1-316". ttR1021....$6.95 each

#R932

MINIATURE

OTHER MOUNTS

D 171584; SPDT; 24V

100

1/8'
1/8'

LB

ST75 150
Goodyear 1/4"
25
P100 200PH U.S. Rubber with tapered
nozzle 1/2' long
S2030 C2030 Barry
1/4' 30
S2335 C2335 Barry
3/8' 35
S912 Lord 2 hole Mtg Centers 1 1/2'

7.50

WESTERN ELECTRIC
MERCURY CONTACT RELAYS

for $65

Center
Hole

Stud

PD53
P54
I50PH
P56
150PH
PS106
200PH
PL106* 200PH
PT106
200PH
PT120
250PH
*with ground log

AND MANY OTHERS

10

Series

SM11
S12

6.95

SIGMA 5RJ2000G; 2.3 ma;"BPDT; 2000 ohm,

TYPE C
TELEPHONE RELAYS

LORD SHOCKMOUNTS
Stock
No.

nversci 5¢ieraj co

.

WAlker 5-9642
e

returned).

Want more information?

Use

post card on last page.

www.americanradiohistory.com
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ELECTRONICS

SEARCHLIGHT SECTION

SELENIUM RECTIFIERS
Full -Wave Bridge Types
Current
tinuous)
1 Amp.
2

18/14o

$1.35
2.20
3.10
4.25
4.75
6.75
8.50
13.25
16.25
20.00
25.00

Amps.

2% Amps.

36/28o

Volts

$2.15
3.60
4.20
7.95
9.00
12.75
16.25
25.50
32.50
38.50
48.50

$3.70
5.40
6.00
12.95
13.50
20.00
20.50
38.00
45.00

Continuous Ratings....

45.00
45.00

112
30 Amps
50
NEW SELENIUM RECTIFIER CHOKES
$3.95
ohms.
2 Amps. -.06 Hy.
$7.95
4 Amps, -.07 Hy. -.6 ohm
$14.95
12 Amps. -.01 Hy. -.1 ohm
$29.95
24 Amps. -.004 Hy. -.025 ohm
FILTER CAPACITORS
Ea.
W. Voltage
Capacity
.85
50 V.
500 MFD.

l

58.50
10.50
13.00
25.25
33.00
44.95
49.00
87.50
95.00

Amps.
,35
15 V.
1000 MFD.
Amps.
1.50
15 V.
6000 MFD
Amps.
12 Amps.
VICTOREEN VXR-730.
20 Amps.
Subminiature Voltage Regulator. Brand new in cel
24 Amps.
bag. Used as stabilizer in battery R. F
lophane
30 Amps.
....
circuits;
sullies; for voltage reference & limiting
36 Amps.
....
for J.C. Amplifier Coupling. Nominal volts: 130..
DC Starting Voltage: 200 Regulation: 1 to
We can build other Rectifiers and Trans- Max
2.5 ofa. 2- 11/2%. You will find many uses for these
$4.79
formers to your Electrical and Mechanical units-Reg.
$7.00
specs
Immediate Delivery!
'Barry Price .........only $ 75 Ten for.
4
6

10

....

FULLY

#3

$

W.E. HERM. SEALED POWER
Type D175847, Primary 115 AC,
1000 VCT @ 500 MA. 5 V @
Insul) 5í4" x 5t4" x 6W'. Brand

TRANSFORMER
60 Cy. Secondary
5 Amps. (20 KV
$8.50
new

FLUXMETER
500
Used to calibrate field strength of magnets from
polarity. Probileas gap
to 4000 gauss and indicate in
hardwood cage with
of 1í/a". Beautifully built
operation on under
hinged cover. Instructions for In.
Ideal for lab and
side of cover. Size 12ÿ'a x 9 x 6
at 519.95

school use. New.

An exceptional value

STANDARD BRANDS
ONLY

TUBE SPECIALS

GUARANTEED

tal

WESTERN ELECTRIC CHOKES
NEW-HERMETICALLY SEALED
M7675
SMOOTHING4 x8 Henries
$4.75
KS 9
WE.
200 to 700
SWINGING from 4 to 7 Henries.
KS13063.
W.E.
MA, 42 Ohms, 5" a 5W' x 5".

-4

130/100

-

-

New Erco 4 Channel Ship -to -Shore Marine
F.C.C. Approved.
Receiver
Transmitter
xt
Brand New.
@.'$179.50
D
Co for eF,ll less
Writ

NEW SELENIUM RECTIFIER TRANSFORMERS
58.75
4 Amps
Pri: 115 V., 60 cycles in.
.16.75
Amps
SEC: 9, 12, 18, 24, and 36
24 Amps
35.75
volt.

Price
Price Type 1
PricelType
Price ,Type
WL -5559/
641WL-532.... 3.50 WL -833-A..49.00
21.90
57
8.00
1.15 834
951GL-559.....
5.75
3.35 6CL8
0A3/VR75.. 1.032137
12.00 5BP4
3.00 5636
85,GL-562.....75.00 836..
SO 82
3.00
37.50 6C56'59í5..
6.95 SC22
5637........
.852J39
OB2
.95
837
13.95
1.11 575-A
.89 83
8.00
32.00 5D2í
.11.98 6F4
063/VR90., .90 2J40
2.90 5643
838
-5796...14.70
WL
1.00
.7950 83-V
7.75
12AÚ7
18.35,WL5D22,'
DC3/VR105 .91 2J50
.40 5645
841
L
-KÚ610.21.50
.61
W
84/6Z4
7.75
65 12AV6
5646
0D3/VR150 .89 2J54
...62.95¡ 4-2504...41.25 6F6M
-815....13.50
WL
WL-KU627.19.80
5.50
.90 98R
1.75
1.25 6F8G
.90 12AV7
95.00 5FP7
.50 2J5413
926
29.011,5654
.88 C -í00E..... 2.50 WL -629....11.70.849
3.25
62.50 SGPS
3.35 6G32
.90 12ÁW6
.8512155
2.25 5670
IAE4.
860
-6328...26.00
5.95
WL
100
-TH....
.90
1.15
12AX4GT.
.52
11.50 6H6.
29.50 5J29
.702í6Y
1A3
15.00 5676
861
11.00
635
2.25
101-F(WE).
.70
4.95 124X7
25.00 5J30
29.50 614.
583... 9.24
lA7GT
.66 2J62
.90,5676
865
65,00
651
1.7510íL (WE).. 2.10
50 12ÁY7
19.75 6J5M
-5585...31.27
19.50 5JP2
í.05,2K22
1.25
WL
1AX2
866-A
(JAN)
.90102-F (WE) 2.25 ZP-653....195.00
2.75
.50,12AZ7
11.40 5JP7
22.75 6J5GE
1B3GT..... .85 21423
-A; (CBS) 1.75 5687
.65 104-D (WE) 3.10 WL -672
6.20
.75 12BA6
1.20 21425
20.20 5LP5
17.00 6J6
2,75 5693
1622
872-A
.64 FO -105.....17.50 WL-KU676.52.25 874
2.50
.70 12ßE6.
5.75 21428
25.00 5R4GY..... 1.20 6J7M
.95 5694
1623
WL
-677
.52.25
.85 VU -111..... .88
2.85
23.00 5R4WGY.
1.60 6144/7K4A.. 2.25 12BH7
5702
7.15 21429
1824
1.50
886
1.05 HY-114B... .50 WL -678....46.00 885
.
2.20 21430/410R320.00 5TP4(RCA) 35.00 6K6GT..... .59 12BY7
1626
1.65 5702 -WA... 4.50
6.50
7014
1.65
1.10
117L7GT...
1.20
12627
.60
1.40 6147.
15703
175.00 5T4
11.50 21433
1627
-869WL
19.95
700-A
75
.90 12GP7......15.25 117Z3
.56 6LSG.
1.45,2K33A....195.00 5U4G
1632
RÁ......289.10 5703 -WA... 3.50
19.95
.64 117Z4G7... 1.55 700-B
6.00
1.05 12SA7
139.50 5V4G
.92 6L6G
8.00 21436
1635
-891...218.54,5718
19.95 WL
9.90 700-0
.85 C-120
5.50
1.05 125C7
.806L6GA
8.25 2X2
.33 5W4
195 00'5719
íB42
.
4.50 892-R
5.00 703-A
.78 121-A
4.10
1.39 12SG7
1.39 SX4G
1.85'2X24
.75 6L6M
5.00 5725
1646
902
.85
704-A
.7S
VXR130....
1.50
.44
5726
39.50
5Y3GT
9.00
1863
902Pí
.98
WL -172....51.05 705-A
3.95
.56
2.20 5732
.45 344
106
918
.59 5Y4G
WRITE FOR
CV -172.....25.00 7068/or C..18.50
.60
1G6GT
.60 345
1.85 WL -5736..156.80
.85 5Z3
27.50 921
706EY
((TS)...
2.50
183
2.25
ON
1.05
QUOTATIONS
1.6015746
1H4G
922
5.00
211/VT4C.. .851707-A.
1.90
.5 5 3 8 77/1291...
2.60 5749
1J6G
UNLISTED TYPES.
9.25,924
7.75707-B
RX215
2.95
1.12
.45 3622
1.65 5751
íL4
2,d56Á3
927

Type

Price Type

OÁ2.......$

.87 TJ 34

Priem

18 50

ype

5P3,

Pnc,'

I

e

3.35 6CD6G.

Price Type

Price Type
.75

1.ß0112A6
1.10 12AL5
1.10 12ÁT6
3.50 12AT7

80....

70 81

6F5..68

-A,.3ó.251866

.

.605Z4

3.50
.24 706-A
215-A
1.30
7.95
1.10 3ßY4
.35 5763
1L6
3.95 EL6CF
2.00 954
709-A
10.75 6L7M
.85 í25H7...... .63 227/2274... 3.75 CK-710.....
.73 3825
1LN5
.45 5780(WE)..354.00
.95 955
3.50 C6J
2.00
.56231-D
.25
.75 í25J7
24.95 6N7.
7,75 6C2í
3N2í -B..... 1.90 3826
3.20 713
.61 RX232
.85 12SK7
1.95 31328
.4455 5795(WE) .350.50
1N23A
4.95 6-4/6-4B... .39 6P7G
-AY..... 9.95 997
1.85
.58 125N7GT... .75 RX233A.... 3.35 714
2.20 3629
.65 654.
1.75 5616
1N23B
3.00 959
10.50 6464
7í5A
2.25
245A
.55
2.75
.95 í25Q7.
7.25 3BP1
.90 657M
3.65 6ÁB7.
1N3í
1.50 5829
4.00 968
.80 QK249.....120.00 7156
3.00
1.04 65D7GT.... .80 15E
1N36Á...... .78 3BP11
7.75 6ÁC7
.80 991/NE-16.. .50 5838
.50 250 -TH.... .25.75 71T-Á
1.20 6SA72T.... .64 15-R
1.20 3C23
1N38
6.75 6ÁF4.
16.00 FM1000.... .60 5860/
719-A
-2576...14.00
HK
19ÁP44....43.00
7.75
.64
.71
SN1039A.
.
65A7í4
1N38A...... .95 3C24/24G.. .90 GAGS
1.95 CK1005.... .65
721-A
6.30
271-A
2.05
.79 196G6G....
íN14/4006.. 1.50 3027
3.50 6ÁG7...... 1.10 6507
1.50 0Kí006.... 1.50 5844........ 2.00
72TÁ
.90 FG -271/
.60 1978
2.75 WL -5846..1262..4500
1N45/400C.. .90 3C31/C1B.. 2.50 6AH4GT... .80 66G7
CK1027....
723A/ß.....13.40
5551......55.00
1.20
2.50
1.88.6SH7
.65 20-4
íN66
.50 3033
8.75 6ÁH6
1.70 1201/12014. .65 5881
.99 275-A (WE). 5.95 724-4
3.00
.58 22
í.30,65J7
.45 5886
1N54
85 3C45
11.75 6ÁJ5
1.90 12034
.85 HF -300.....17.50 724-8
5948/1764..395.00
1.95 65K7M..... .6í23D4
1N64
.68 3CP1.
.55
1299A
2.00 6ÁJ6
4.75
725-A
.55 304 -TU..... 7.75
1.45
.79 65K7GT... .61 24-A
5966
6A 145
1N69
.65
6.95
1608
6.75
8.75 726-A
1.20 304 -TL
3.95
2.50 3DP1
2.00 5991
1P23
2.75 6AK5W.... 1.50 65 L7GT.... .64 25ÁV5
59.50 1612
4.50 726-C
1.15 3054
.75
9.00 3DPIA
.90 65N7GT.... .73'2546
1P28
.80 5910
6.50,6ÁK6
11613
BY,
728
AY.
3.95
306-A
1,55 3DP1-S2... 3.75 6ÁL5
.55,65Q7
.58 25BQ6GT.. 1.25
1P40
.85 WL -5936...íd.70
1616
DY,
CY,
.14.75
.59 25L6GT.... .62 TR317
-5996...25.00
5.00 3E29
í.50'65R7
WL
íP42
.35
1619
FY.99.50
11.50 6ÁN4
EY
or
6.00
.55 6557
.83 25Z6GT.... .59 310-A (WE) 3.75 730-A
.75 3FP7
íQ6
1.70 6AQ5
19.50 1622 (6L6M) 1.95 5995
.55 311-A (WE) 5:0905
2.00
65 678
1.50 6090
1R4
.67 3GP1
2.70 6ÁQ6
.35 1626
801-A
7526
.55 316-A
Write
75 313%14.IRS
.306095
3.35.1625
6.60 6AR5
803
4.05
1.55 328-A
2.7(1 6Uß/iG5
.90 2ßD7
Write
.70 13014
154
.20 6096
1626.
3.20
95.00 6ÁR6
5.50
.62 332-A
7 6U 5
Write
,3545
.25 6097
165
1.55 1629
75.00
3J31
80
4
Write
2.15 6V6 -GT....
61'
1T4
75 3La
.90 6AS6
.90'6099
1.50 1630
.62 359-A (WE). 4.00 W46í0... 15.95 1632
3.45 6VGM
1.35 35C5
Write
.50 3Q4
íU6
.45 6101
.60 6Á57G
001808
651371 B
5.00
.48 6W4CT.... 1 35 35C5GT....
6201
SUS
6ÁT6
.2.75
70 3Q5GT
10.75,1636
.45 373-A (WE). 3.751810
35W4
.35
.65
7.50 64Ú5G7... 100 6W6GT....
.50 7193
1V
2.9516384
.55 374-A (.W E). 3.30 811
75 3524
... .69
íV2
1.75 WL -8000...14.50
22.65
.901655
2.75
387-A
(WE).
.48 6X5GT
50'35ZSGT.... .d8
11.00
8003
1X24
.85 3V4
68 6AV6
1665
1.25
.75 388-A
41
6.20
.72
3.20 3X250043 135 00
5U 8006
1Z2
3.50 1960
812-A
.70 393-A (WE) 7.75
42
.75
.72
64X5
1.40 ßU11
2.50 4813....13.50 2050
.70 45 (Special) .40 394-A
5.701
'666G
1.15 746.
2ÁP3.
1.00',8013........ 2.00
10.25 2051.
813
1.15
403-B
5.00
441
(WE).
.BO
3.95
7.25
.74 47
.75 7A7
2822
688
7.65 ß013A
5516
3.50
ßí6
7.50.6BÁ6
.75 404-A (WE) 12.95 815
2.95
.67 50A5
1.05 6622
6020
.60 7A8
2C21
5.00 WL -5550/
.65 407-A (WE). 4.95 816
.76 5065
69 7BT
25
2C22
.d0
6ßC5
49.00 9001
681
1.40
7.95 6BE6.
.65 408-A WE). 3.00 822
4.50
1.25 SOCS
4.4.50
.63 780.
2C33
19.50, WL_5552/
6628%CF...
416-A
12.95
.85
22.50
1.79 TBS
' '
.75 SOL6GT.... .65
2
'68G68,388.
2C39
.95' 651
120.00
.73 417-A (KIyJ 12.9Sí 826
3.95 66G7
1.10
í.657C4
.29 SOY6
9003
2C39A
19.50 CE225.
59:5º
827-R
WL -5553/
12.75 6BH6
3.95 417-A (WE). 7.50
9004
6.00 4C27
.80 7C5
.69 SOT
.30
2C40
7-R
665
.251.5019005
19.25
i.'
418-A
12.00
534
.6.95
1.85
14.95.óC35
7C6
.69
.70
2C43
6616
6 7S
5.95
W L-5554/
1.20 421-A
65.00 RK59
1.10 7023,
.981 WL4D21/
6BK7
.75,
829-A
4-í25A...30.25 6BL7GT.... 1.00 7C30
180.55 9025
3,85
85.00 WL -S1460.. 5.15 422-A.
Writs
2C5í
86.50
.95
18.50 SBN6....... 1.20 7E5..
60.00 GL -434-A...14.75, 829-B
3.75 4D22
.39 QK-60
WL -5557/17 8.40;8222 (;623) 4.50
2052
7
VR
.75
1.17 7E6
7.SOIWL-5558/3214.40,CK-33233..
832-A
220.00
dJ
32
00
-65
61.50,WLL-450-7H73
80
..55
3.30
1.23 7F7
2E24052
140.00 66Q7AT
3.40 4J 36
1.50 7H7..
.70 70L7GT.... 1.00 GL -451.... 3.00
2E26
68X7GT...
195.00
9 50
QK-72....250.00 464-A
2E30....... 2.25 4J63
85.00 6BYSG..... 1.98
Terms! F O B -N Y C-25% Deposit with order
RKR-72 .... .90 GL -471-A.. 2.20,
2,721/2J21A. 6.504X1504
1.28
send full remittance to save C O D charges
129.95 6627.
3.50 RKK-73.... .90 WL -483Á... 4.30
.. 5.00
9LP7.
2J22
6C4
.50
Firms (D. & B.) Net 10 days
-Rated
3.50
.65 C K-SO1LX.. 1.25
13 00 CSB
10 (SPecial) .95 75
2J26
CABLE: BARRYmerchandise guaranteed.
6C5
.50 WL -502A... 1.65
59 1071
.75 76
9 70
2J27
N. Y. PHONE RECTOR 2-2562.
LECT,
1.50
-530....13.00
WL
.6512A/112....
.70
SAW4
6C6
20.00
.75'77
2J31
5.00,
.751WL-531....
22.00 546
2.75,6CB6
1.25178
.65112A5
2J32

6AX4GT...ß11'A

2C448
....

5.95679

.....
.....

,

-or

-All

....

AUTHORIZED DISTRIBUTORS FOR WESTINGHOUSE (WL) AND FOR CBS-HYTRON (CBS) TUBES

ELECTRONICS CORP.
136-C LIBERTY ST. N. Y. 6, N.Y.

ELECTRON ICS

-

January, 1954

Want more information? Use post card on last page.
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CONDENSERS
4

mfd.-600

V Type

TLA 6040

Brand new-Dims.

6

mfd.-150

V

Qua. Disc.

10

...... $.35

mfd.-600 V....$.35

ST Bathtub Type DYR

.2

mfd.-1000

4

mfd.-600

V

$ 21

ST Bathtub Qua. Disc.

Mfd.

Volts

Price Mfd.

Volts

.0016
.0023

15KV
10KV

95.75
5.95

12.5KV P.U.R.
32KV P.U.R.

.006-.005.01
10KV
.012
26KV
.02
.02

10KV
20KV
50KV
7500V
16KV
10KV
6KV
7500V
12.5KV

.026-.025.03
.03

.036
.05
.05

.00
.1
.1
.1
.1
.1
.1

1500V
2000V
2500V
3000V
6000V
7500V
7600V

2-2

4.75 3
22.50 3
5.25 3-3
17.90 3-3-3
4
4

55.00
4.50 4
15.95 4
12.95 4
2.49 4
2.95 4
15.95 4
.59 4
.49 4
1.39 4

600V
800V

4000V
150V
400V
800V
600V

Prise

26KV

400V
600V
1006V
1500V
2000V
2500V
3000V
5000V
6000V
7000V

(0KV

16KV
16KV
20KV
26KV

55..3

15

.59 18

5000V
1500V
B00V

330VAC
4000V

800V
.59-.79
1000V
1000V TLA1.II9
1500V
1.69
2000V
2.80
2600V
3.95
3000V
5.80
4000V
7.95
5000V
12.50
7500V
32.95

.00005

.00005
.0001
.0001

.35
1.05
1.25
1.45

0001

.0001
.00016
.0002
.0002

1.95
2.65
4.35
5.95
7.55
P.U.47.

6

P.U.RV.
6.95
5.85

4.69
7.50
5.25
49.50

"G" Mica
Volts

8KV
10KV

.00006 40KV

P.U.R.

TLA

100V
1500V
2000V
2500V
3000V

1000V

P.U.R.
P.U.R.
P.U.R.
P.U.R.
P.U.R.

Mfd.

000VTLAD1.40

330VAC
6.85
8.9E
12.60

Type

1.25
.59

4000V
5000V P.U.R.
7500V P.U.R.
1.89,4-4-4 800V
2.40
1.95,5
330VAC
1.75
1.75 5
000V
1.75
.1
3.50 5
1000V
1.99
.1
10KV
9.50 5
1500V
2.98
.1
10KV
330VAC
12.95 6
1.75
.1
12KV
14.956
BOOV
1.85
.1
12KV
14.958
1000V
.1
15KV
16.95 6
1500V
3.65
.126
27.5KV P.U.R .B
2000V
3.95
.1-.1 2000V
.98 7
800V
1.45
1-.1 7500V
3.50 7
800V
1.99
16-.16 8000V
1.95 7
1000V
2.49
.2
IaKV
10.95 8
600V
1.35
.2
16KV
17.95 8
600V
2.25
.26
2000V
1.35 ,8
600V Rd
1.79
.26
2500V
1.29'8
660VAC
3.50
.96
6000V
1.75 8
1000V
3.25
.26
4000V
2.85 8
1500V
4.25
.26
8000V
2000V
1.45 8
7.25
.26
16KV
15.95 8-8
800V
1.75
.25
20KV
19.95 8-8-8 500V
2.25
.25
32 6KV 59.5010
800V
2.75
.26
bOKV
85.0010
680VAC 5.90
.3
2000V
1000V
4.55
1.4510
.4
10KV
1500V
19.95 10
6.25
.6
1500V
2600V
1.20 10
14.95
.6
2000V
1.85 10
6000V P.U.R.
.6
2600V
1000V
2.20 12
4.95
.6
3000V
1500V
2.39 12
6.75
.6
4000V
2000V
3.15 12
6.95
6000V
330VAC
4.15 16
3.95
.5-.1 2000V
.6-.6 000V
3.2b
..90
6916
.5
1000V
,5g 15
USA,
I000V
5.35

.6

$ 98

V

.0002

00024
.00024
.00025

.0003

.00032
.00085
.00036
.004
.0006
.0005
.0008
.000811

.0008
.00082

BKV
IOKV
20KV
36KV
10KV
BKV
10KV
26KV
BKV
6KV
10KV

20KV
26KV
20KV
35KV
30KV
BKV
20KV
30KV
26KV
20KV
30KV

5.95
19.95
44.95
12.50
15.95
31.50
45.95
15.95
9.95
15.95
34.95
9.95
11.95
19.95
32.95
44.50
33.95
59.95
44.95
11.50
28.95
51.50
49.95
33.95
56.95

0024
.0026
.0026
.0025
.0038
.003
.004
.006
.00675
.01
010
.01

.0226
.045
.OB

6KV
20KV
26KV
16KV
8KV
BKV
20KV
6KV
12 KV
10KV
26KV
BKV
15KV
6KV
10KV
10KV
4KV
16KV
16KV
8KV
2KV

1.0KV

5K
FARADON
.09

1

Mica Type CM45-Quas.
500 25%

.000024
.000025
.00003
.00003
.00003

00003
00004

.000047
.00005
.00006
.00006

.000088
.00008
.00008
.00008
0001
0001

0001
0001
.00016

00015
.00016
.0002
.0002
.0002
1

00025
00026

.00025
.00026
.00027
.00027
.0003
.0004
.0004
.0005
.0005
.0005
.0005
.00068
.00080
.001
.001

Wedc Price Mfd.

2600
1200
000
1200
2600
2000
600

2500
600
1200
2500

2500
1200
2500
3000
800
1200
2500
5000
800
2500
5000
600
1200
2500

600
1200
2500
5000
1200
2600
600
800
2500
800
1200
2500
3000
2500
1200
800
1200

.36
.30
.24

11.50
35.95
57.50
34.95
5.25
11.95
57.50
11.95
35.95
35.95
59.50
6.95
37.50
15.95
98.95
37.50
10.95
44.50
62.50
35.95
37.50
7.95
8.95

.001

001
.28 .0015

.37
1.30
.23
.31
.23
.29
.33
.27
.29
.33
1.35
.23
.29
.96

1.73
.23
.33
1.95
.23
.29
.36
.23

.0015
.0016

.002
.002

.0024
.0025
.0026
.003
.003
003

.004

.005
.006
.005
.005
.006
.006
0080068

.40

01
01
01

1.95
.28
.36 015
.23 015
.23 02s
29

02
1

02

1.35 .02

=8
.23
.32

2500

.002

.201

.23

1200

002

.003
.004
.004

.03

4500
5000
800
2500
6000
800
5000

5000

1200

600

1200

2500
3000
800
1200
2600
800
1200
2500
3000
600
1200
1200
800
600
1200
2500
600
1200
2600
600
800

7. 24, 25, 33, 50, 60, 75, 95, 100, 120, 150

Volt.

.01-.01

800

.02-.02

000

.04-.04 800
.05
600
.05-.05 800
.05-.05 1000
.08-.08 800

800
1000
1200
400
800
1000
800
1000
800
400
500

.1

.1
.1

.1-.1
.1-.l

31.1
1

170, 200, 270, 300, 330. 390, 400, 450
500, 750. 800. 1000, 1400, 1450. 1700. &
2500 mmfd.
95 mmfd.
7 to
S0
1000 to 1700 mmfd
140
100 to 800 mmfd
90
2500 mmfd
160

BATHTUB CONDS.

Mfd.

2

.25
.25
.25

Prise Mfd.
0.28
.20

.25
.44
.25
.39
.42
.45
.29
.39

Volts

26-.25

.49

.65

.3

.5

800
1000
400
400

.5

10ÓÓ

S2

2.5
3..5
1
1

1
1

.51

Prleo

800

3s.26
.25 .2b
.25

.40 1-1
.211 4
.19
.30

0Sp.

.48
.15
.37

800
.59
000
.69
200
.25
300
.30
400
.40
000
.59
800
.95
400
9
100
.69
Bathtub K1t0O1

41

.43
.31
.54
.74

1.05
.29
.49
.84
.35

.45

1.99

0

.36
.55
.55
.35
.45

i

Mfd.

.025

5
21.00 6
1

.1
1

.1

2,1
21.1

33.1
3x.1
31.1

.25

Weds
800

IBÓ00
600
600
1000
2500
400
800
400
000
1000

400V

..26
25

6ÓÓ V

.211

2000

1.15
1.50

1200

1.34

1.19
.21

.25

3Ó
.28
.32
.52
1.25

.5

.34
.40
.41

.52
.34

6

I

2.6
2.6
b

.5-.1
1
1

2

Wrde Prise
.45

1600,

400
500

.211

.33

500
800
600
400
10000
600
400
500

.42

6000ß

.63

.l9
.59

.49
.39
.50
.58

Top Term.

Mid.

.0025
.005
.01
.01

.01
02

.02
.03
.05

Wvde

400
600
300
600
2000
400
000

400V
200V

Price Mfd.
5.10
.14
.09

.05
.05
.05

19

.1
.14 .26

Price

600V
1000V

.16
.19
.23

1800

400V0

.20
.15

600V
.5
500V
.19
.15
.07 Quaer.of100,10%die.

-WANTED-

@

76417tr6/90390"eW

-TRA N STAT

$6.501

-

115V, phase, 100 amps., Kva.
115, Range 0-115 V Amertran
#29145. Specially priced.
1

IAW.S.SwfwAA.AW4.0.0.AesAevAAAAIs
TYPE "J" POTS $.89
OHMS SHAFT
35000 3/8-1/8AI/8L8
3000 1/8 S
40000 1/8 LB
50000 1/4 & 1/841.

150
200
300
500
1000
00
2000
2500

3/8 0
50000 1 1/2 & 1/8 L8
100000 1/2'
3/8 & 1/8 S
3/8
8 LS 12O00Ó/
1/48
0 1/5 LS
1/8 LS A 3/8 0 250000 1/8 LS, 9/10
ao(3o term.)
1/8 LS
6000
L8
1/8
I/º
15000000 3/8 & S &/7/8
.6 Mee 11/8
10000 1/2 & 1/8 LS 1 Mee. 1/8 B & 1/8 L8
15000 1/8 S
20000 1 1/4 & 1/8 LS Other Typet AvcOeble

15&1

24 W. POWER RHEOS
Ohms Shaft
1.3-1.1

Weds

Mica Kit -100

S.

50 I/O S
60 I/O LS
1/4 0
1/2 0

Metal TUBULAR OIL CONDS.

29
.55
.78

1.25
.57

Price Mfd.

¡Special

OHMS SHAFT

Available in Other Sizes
CHANNEL COND.

.49
1.70
2.50
.23
.53
2.50
.17
.39
.63
2.95
2.25

260

$3.50

@

SILVER MICA CONDENSERS'

10%;

mfd.-400 V.... .. $.47
#416 MCT, 100 10Ç,; 500 25%.
.1 mfd.-2500 V
$ 99

Weds Price
2500

.

$ 20
100

se
60
100

Special Mica Kit -100

.5

Trans. MICA CONDENSERS

Mid.

PRICE SCHEDULE
to 750 mmfd
1000 to 1500 mmfd.
2000 to 5100 mmfd
9100 to 10000 mmfd
5

.

Volts Price

001

.001
.001
.0013
.002
.002
.002

$1.89

.

.

.00025 mfd.-1200
VWDC

CONDENSERS

Price Mfd.

.

300. 350, 390, 400, 470, 500. 510, 600.
650. 700, 750. 1000, 1200. 1250, 1400.
1500. 2000, 2200, 2400, 3000, 3300, 3700.
3900, 4000, 4700, 5000, 5100 6000. 6200.
6500, 7900, 7950, 7960. 8000. 9100 &
10,000 mmíd.

Dual 8 mfd oil filled cond. hermetically sealed and packed. Tube type
PT -SC -11 measuring 31k"x2%"x2%".
Stud mntg centers 2". Plugs Into
standard four prong socket.
5 mfd.-1500 V. . . $2.15

$1.25

V

2
2

mfd.-600

Three term. bot. mfg. channel type.
Dims. 38,16"x23¢"x2". Two 5 mfd. sections rated 400 V at 72 deg "C", 1800
V test. Meets commercial specs. for 600
V operation up to 40 degs 'C'. Ideal
for filter or Dower factor application.
Repeat sales prove this rugged high
quality condenser to be of outstanding
value. Carton of 24, weight
12 lbs. Large Qua. available

Three term, dual 3 mfd oil cond.
with brackets, 41/2"xl 04"x1". Ideal
for audio crossover networks.

2x.1

mfd.-600 V.

16

$1.45

41/2"x11,¢

MICA CONDENSERS
5, 6. 8. 10, 15. 25 30 34. 39, 50. 70. 75,
100, 140, 150, 185, 200, 230, 240, 250.

15

20
25
24-5

50-50

5.98
.69
.69
.69
.69
.69
1.25

1/2
1/2
1/2

I/BS

I/2

150

1/2
1/2

186

1/2

2500
2500

1/8S

/2
1.69

350

1/2

200
226

S

t

Prise

1%48e

300
875

2

%4S

500

69

.69
9

./2

69

.69
.69

2600
1.20
1/2
.69 5000 1/24,1/S5
1.20
.69
.69 1100 oh,,, Lot. of 1001
.89
5.54

1

10075

226

Price Ohms

1/8S

69

100 WATT

Condensers of all Types In
any quantity. Also other

1

1.95 3000
2.25

S

1/2

2.15

150 WATT

standard components.

2.50

Write: ART HANKINS, Owner

FARADON

MONMOUTII RADIO LABORATORIES
Box 159

4 PDT

Long Branch 6-5192

INVERTER PARTS

RELAY

FOR MG -149-F and H INVERTERS
Order NOW and have available when

26.5 VDC midget
425 ohm $2.95

needed
Supplies are going FAST

ín:-

Above frame also
280 ohm @ $2.45. 12
ode 70 ohm @ $2.25. DPDT: 12 vdr. 120 ohm @
$1.95. DPDT 6 ode. 18 ohm $1.95. SPST N.O.
double break 10 A cont. 6.3 vdo 15 ohm $1.95
RELAY 3 PDT 24 vdc 250 ohm Clare Type K.S 2.75
CONNECTOR 15 pin Amphenol #26.151....
.69
250 WATT output xformer WE #KS9496.... 9.95
S BAND CONVERTER Navy CG-46ABW... 89.50

ISOLATION XFORMER 35 watts 115v. & 6.3 2.45
SYNCHRO MOTOR I FS 115/90 v 400 cycles 14.95
MOTOR 400.1800 cyo. 115v EAD J3IC
9.95
SILVER TRMR ERIE TS2a 1.5.7, 4.30, 7-45
.36
LINK MOBILE XMTRS #25UFM 30-40 MC. 59.50
TRANSISTOR or 5 pin submini socket
.15
PL -844, 50.124. PL -68, AN -3106 -10s -2s, 83 -IH.
Variable Frequency electronic generator 1400 watt
output 300-3500 cy. 220/60/in. CML #1400.
CONDENSERS In stock bathtubs from .02 400v to
2 mfd-600v, upright Oils (CP65 pyranols, YAB.
etc) from 3x.1 -600v to I mfd 600v. Large oils from
.1-7500v to
mfd-2,000v. Also mica, silver mica.
variables, trimmers. Write for Bulletin.
1

EMPIRE ELECTRONICS COMPANY
409 Avenue L, Brooklyn 30, N. Y. Cloverdale 2.2411

Description

Part
Price
Number Per Unit

Ball Bearing
56433
$2.50
Brushes, Contact
36023
.25
Brushes, Oil
56976
.25
Rectifier. Selenium
36075
18.00
Buttons
56453
.75
Screw -Cap, Retaining
21133
.25
Resistors
36027
2.75
Stationery Governor
36022
15.00
Rotating Governor
36021
12.75
Capacitors
36113
5.50
Armatures with Fan and Ball
Bearings complete
36026
27.50
Switch with Lead
36335
2.50
Brushes
36819
1.35
Other MG149F and H parts supplied on request S

ALL MATERIAL NEW

-Not canabalized parts from old used InvertersCLARENCE CARRUTHERS, INC.
Exporters -Dealers

AERONAUTICAL SUPPLIES
79 Wall Street
New York 5, N. Y.
HAnover 2-5935, 5934

430

OAKHURST, N.

INSTRUMENTS
LINE FREQUENCY METER, 56-64 cps. 100.125
Volts, Triplett 5341', 31/27 case..... ® 514.50

400 CYCLE FREQ. METER, 350.450 cps, Aircraft
type, Weston 637 type 34, 115 Volts, black
scale, electro -dynamometer type
0527.50
DC MICROAMMETER, 0.50, Weston 506,
21,44^
casa
® 5 9.50
DC MICROAMMETER, 0-50- Welsh Scientific #ET
350, AWS type 5111.34W050DCUA, 51/2" case
se s 8.50
DC MILLIAMMETER,
IS -180, hermet.
SC type
Baled
® s 7.50
RF AMMETER, 0.20
Simpson 21/2" rd case,
}#136, AWS type 7,IR25W 020RFAA, SC type
36-1020.29
@
55.88
.

BC -698-A TRAINER
For assimilated aircraft Identification, complete
with spar- parts. Consists of a Foxboro Strip
Chart Recorder, amplifier, voltage regulator, controls, etc.
® 4125.00
CRYSTAL KITS, for BC -859 and 1335, 120 ea
IcFT-243 cryatals 25 KC apart from 5875 to
8650 k.c.
@ $35.00
CRYSTAL DIODES. IN21, GE, Sylvania, W.E. @ 7Se
40,000 VOLT VACUUM VARIABLE CAPACITOR,
60-120 mfd. Radio type UH, dwg E5845005
462.30
VEdEI3ER ROOT COUNTER, #V343. 3 Digit, heavy
All items are brand new, in original boxes, and
fully Guaranteed. Prices net FOB our warehouse.
Send for Hating #N-13 on other items and lfet-

Ing #11-23 on used lems.

Note our new phone numbers:

Gilbert 4-5571

Gilbert 5-1524

AVIONICS ASSOCIATES
124 Birchwood Road

Paramus, New Jersey

January, 1954

www.americanradiohistory.com
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ELECTRONICS

SEARCHLIGHT SECTION
DRAFTING MACHINES
4
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I

SYNCHROS

SERVO MOTORS

DC.

AC MOTORS

MOTORS

INVERTERS

GEAR MOTORS

ACTUATORS

GENERATORS

Guaranteed to Meet
Original Manufacturers' Specifications
DELCO 250 RPM. MOTOR
NO. 5071895
27.5 volts d -c. Reversible two lead permanent magnet motor, 45 in. -oz stall torque.
8 in. -oz operating torque. 1-1/2" diam. x

3-1/4" long. 1/4" shaft extends 1". Also in
stock similar PM motors with output speeds
of 120, 145, 190 rpm. Weighs 7 oz.

$24.50

SA -342

I -82-F RADIO COMPASS INDICATOR

Fairchild Instrument. 5 inch 0
to 360 degree dial. 26 volts -400
cycles single phase. May be
operated on 10 to 15 volts 60

'//

Input 115 volts, 400 cycles
single phasé. Output 75 to 120
volts at 6.0 amp. Completely
enclosed with AN connector for
input and output. Locking device for permanent setting.
SA -368
MOTORIZED

$4.75
MODULATING

TEMPERATURE

CONTROL

White -Rodgers Type
6203X. 24 volts d -c
at .4 amp. Adjustable temperature
range of 340 to 550
degrees F with a differential of 30 degrees.
30 seconds for 90 degree rotation. 1/4" output
shaft extends Y2". 10-3/4" x 2-3/4" x 3-1/2".
$24.50
SA -393
ELINCO PM -2

Permanent

magnet

type.

Voltage guaranteed lineal
with speed within 1%. Generates approximately 1.75
volts per 100 rpm. (DC output voltage). Use
for rate generator in servo -system or as tachometer generator. Use to 2000 rpm.
$29.50
SA-53

scale.

$34.35

SA -375A

Type FD6-21 -27.5 volts
d -c
single shaft with
speed of 10,000 rpm WE
No. KS -15098L01. Ideal
for models, blowers, etc.

$8.75

SA -433

$159.00

RADIO CONTROLLED SERVO UNIT

Used in Glide Bomb, complete from receiver
C-1 AUTOPILOT SERVO
to actuators which move control surfaces.
28 volt d -c shunt motor runs a Contains the following major components:
rpm.
continually at 2250
1.
Receiving set #AN/CRW-3 (BC -455)
Two electric clutches conwith DM -32A Dynamotor. Frequency range
nect the motor shaft through
a reduction gear and differ6.0 to 9.1 mc. 2. Multi -channel servo ampli-

.

CYCLE TRANSTAT

MODIFIED MACHINE -The same machine
as listed above except modified to handle
standard scales as sold by Bruning and supplied with the machine. One 18" and one 12"

DIEHL PM MOTOR

Stepless speed range of 50
to 1750 rpm with the turn
of a knob. Complete system
consists of rectifier cabinet,
remote control station and
motor. Operates from 220
volts single phase line. A fortunate purchase
of 150 motors allows us to sell this drive at
a fraction of the cost of comparable drives.

Priced at a low low of

$14.50

SA -375B

HP ADJUSTABLE SPEED DRIVE

cycles. Kollsman design.
$9.50
SA -284

400

VECTOR PLOTTING MACHINE
-Manufactured for the Navy
for Aircraft Navigation. 18" arms with approximately 18" scale.

entoal gear to the output drum, which rotates
clockwise or counter -clockwise. The output
shaft speed is 15 rpm at 300 in./lb. torque
maximum. Two electrically operated brakes
hold the unit in a locked position so that
there is no free -wheeling, and provides fast

stopping.
SA -180

$49.50

TYPE AYLZ 3055S MICROPOSITIONER
Barber -Colman. Polorized d -c relay. Double
coil differential current sensitive. Alnico (P.M.)
Field. Use for remote control, positioning etc.

$6.75

SA -437
BROWN BALANCING MOTOR

Minneapolis Honeywell reversible two phase gearhead
servo motor. 115 volts 60
cycles. Models with the following speeds available: 27,
60, 54, 18-20, 35-40, 162, 30, 110-130, 180,
17, and 25. Total input 13.5 watts. 4 watts
on amplifier phase.

$19.50

SA -436

AM -41 /CRW-3).
volt d -c rotary actuator.
4. White Rogers rotary actuator. 5.24 -volt
d -c Gyro. 6. Heating unit.

fier

(Amplifier

Selector

3. Barber Colman 14

$69.50

SA -387A

SA -387B As above but with BC -454 receiver.

Frequency range

3

THREE PHASE INVERTER

Leland Type 10563-115 va
inverter input 28 volts d -c
at 28 amps. Output 115
volts 400 cycles at .75 power
factor. Both voltages and
frequency adjustable. Weighs only 8.7 lbs.

$59.50

SA -159

PIONEER PRECISION AUTOSYNS
Pioneer Type AY101 D
Transmitter or Con-

trol Transformer for
controlled servo circuits. 26 volts 400
cycles single phase.
Weighs 5 oz.

PRESSURE WARNING SWITCH

Exhibit Supply Co. -Range 80-160
Pressure activates normally
open Micro Switch. 2-14" x 1-1,/4" x

psi.

$1.75

$19.50

SA -24

stock Type AY201-3B,
AY231-3-B, AY -131D and AY223.
We

SA -373

to 6 mc.

also

have

in

WRITE FOR LISTING
Prices F.O.B. Hawthorne

Telephone: HAwthorne 7-3100

1086 GOFFLE ROAD

HAWTHORNE, NEW JERSEY

INCORPORATED

Cable Address: SERVOTEK

ELECTRONICS

-

January, 1954

Want more information? Use post card on last page.

www.americanradiohistory.com
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SEARCHLIGHT SECTION

TALLEN SELLS IN QUANTITY
At Huge Savings For
PLUGS
CLAMPS
CANNONS

CONNECTORS
AMPHENOLS
MELAMINE

$Q%

OFF

WE HAVE ALL TYPES
WITH CORDS AND
CABLES, OR WITH-

OUT
WE HAVE SERIES OF

3100
3102

310e
310e

WE HAVE SERIESS OF PL,

You

966 Complete 1FF with Cables,
Mounts -Plugs
35.00
Pilot balloon targets ML 350/AP .....25
A5 pilot director indicator New....5.50
MG 149 Filters
New 5.00
Micro Switch WZ7RTC
New .20
Vibrators for EE 101 A
New .75
We have Vibrators VB1 to VB13
BC929 Oscilloscopes
New 20.00
Loops LP 21
Lousy 5.00
Loop MN 20 E
New 2.50
Tubes FG32
2 00
DM33
New 2.50
PE 218
Checked 9.50
BC

CRYSTALS
FT 241 A
Set of 80 for SCR 508-

510

20.00
Set of 120 for SCR 608610

WE HAVE OVER
1

AT 37 Antennas

GENERATOR

MILLION

AT 38 Antennas

78 Signal
Generator

IN STOCK
in over

E

3000 TYPES!!

...

MC125 Remote Turner
MC124 Cable
MC215 Cable
Control Boxes BC434

BENDIX SALE

TA -2 Transmitters

.$75.00
75.00

RA -2 Receivers

MP10E Power Supply for above
MR44A Shock Mount for RA -2
MT56B Shock Mount for TA2

30.00
10.00
10.00

60,000 Used Headsets
on sale $1.00 each
HS 18
ARC -1

10

-HS

30 -HS 38

Channel

$650.00
750.00
850.00
600.00
200.00

20
"
50
ARC -3 Receivers

"
"

Transmitter

New .50
New 1.50
New .60
New 3.50
Recorder for underwater sound equipment
60.00
Transmitter -Aircraft T9/APQ-2, 115v.
400 cy. 26VDC NEW

20.00

Radar Transmitter T-26/APT-2, 115v.
400 cy. 200 Watts
New 30.00
Corner Radar Reflector
New 3.00
TSIO Test Set, New
20.00 ea.
TS16 Test Set. New
20.00 ea.
TS 309/U Sweep Gen
New 115.00
Bias Meters 1-97A

6 50

Neoprene tubing 5/16" I.D. x 7/64"
Wall 80 ft lengths
100
T 201 Transformer for ARC -3 ..New .75
Navy Type Sound Powered Phones
Head & Chest Sets
Used 1.50

per set

2.50
2.50
1.00

AN 104 Iron

AN 104 Copper

Get Our Low,
Low price
WIRE,
WRITE, PHONE!!

35 .00

ANTENNAS

I

WE HAVE SERIES OF 3057

per set

2.50

ARM(
BALLOONS
ana KITES

Balloons 4 ft. Diem. 1.50
Balloons 6 ft. Diam. 2.50
Balloons 3 ft. Diam. 1.00
Balloons 13 ft. Diam. 3.50
Kite Army
2.50
300 ft. Antenna Wire for use
with Kite or Balloon on Reel 1.50

HYDROGEN GENERATORS
to inflate balloons. .3.50 ea.

-

This is only a partial listing. We have a quantity inventory on our shelves consisting of
Coils -Relays -Condensers-Transformers -Radio and Radio Receivers and Transmitters
Handsets -Headsets -Microphones etc. etc.
All are ready for IMMEDIATE DELIVERY.

159 CARLTON AVE,. BROOKLYN 5,N.Y.

GOVERNMENT
SURPLUS PUMPS!
Brand new Cenco Megavac Vacuum Pumps, Model 92010A, com-

plete with connecting cord, hose
assembly and attachment plug.
Specially priced at $137.50 each,
f.o.b. New York.
MEDICAL SALVAGE

CO.,

Inc.

217 East 23rd St.
MUrray Hill 4-4267

New York 10, N. Y.

432

PLUG SALE 355i each

-

-P-61
-P-63
-P-64

PL
PL -P--62
PL
PL

CFD 49133
CFD 49134
6578/CZR

PL
88
PL-P-104
PL-P-112
CFD 49062
FT
135

PL -54-15c. ea.

MX2/ARR2

JK-24.10c. ea.

Micro Switch

JK-29-10c. ea.

#ISMI-50c.

each
ACRO SWITCH -#X07 -5L -39c. each
CENTRALAB #1316-RADIOHM MINIATURE
Controls -10,000 ohms-49c. each

All brand new-F.O.B.

N. Y. Warehouse

Want more information?

New York 7, N. Y.
Use post card on

CONNECTORS

AN-UG
LARGE INVENTORY
ROSE

ELECTRONICS,
76

M. SWEDGAL
149 Church St.

TRiangle 5-8241

last page.

N.

York

I

N C.

VESEY ST.
7, N.

Y.

CI) ;.hl'/-.

January, 1954- ELECTRONICS

SEARCHLIGHT SECTION

ELECTRONIC VALUES FROM TALLEN
For ouont;+y Users Only
HEADSETS
HS 33
HS 23

New
New

4.50 ea.
3.50 ea.

COMPONENT PARTS
For

ARC -1
ARC -3
ART -13

R5/ARN-7

365 with 2ea PL 108....New $1.00
307 with PL 55 and JK 26.. New .65
New 1.50
508A
New .05
605 51/2 ft.
New .25
620
New 6.50
348 Coils

PLUG SALE
Over
One Million

New 35.00

1267A

each 15.00
221 good for parts
New 3.50
BC 456
SCR 274 Transmitters...BC 457, BC 458
Used 4.50
1 50
SCR 269 Instruction Book
New 6.50
SCR 518 Motor ML 4115-6
New .40
PL 55
New .90
PL 68
50
PL 151 A
.50
PL 152 A

In Stock!
All Type

3100310231063108ARC-

AN

CONTACTOR

SCR 522
SCR 284
SCR 543

BC 608 A

We also have
RELAYS
TRANSFORMERS
COILS
CAPACITORS
.

CD
CD
CD
CD
CD
BC
BC
BC

New

AC-

5.00

GK

CONTROL BOXES

S.O.S. TRANSMITTER
(Gibson Girl)
with all components,
complete and new 20.00 ea.
TRANSMITTER alone

-

10H/

.

New 35.00
RA 105A
New 575.00
ET 8023 DI
New 4.00
Motors PE 94
Good 9.50
RM 29 complete
New .35
LIP Microphone MC 419
TBX Ship to Shore Rec-Trans New 30.00
T30 Throat Mikes ....Used .25 New .50
300.00
APS-4 Trans Rec Complete
New 6.50
ARC Autotunes
New 4.50
R5/ARN-7 Coils
New 4.00
12 Volt Blower Motor
New 4.50
Handsets TS14 Complete
Handset Rec or Trans Capsules New .50

SKLSOWK
P

L 108

112
150
151

169
171

TUNING UNITS
TU

10.00 ea.

172

... 5, 6, 7, 8,

50c
each

9, 10, 22, 26
TU -10

New

2.50

BC -610

New

12.50

-

159 CARLTON AVE,. BROOKLYN 5,N.Y. TRiangle 5-8241

TELETYPE

CARRIER EQUIPMENT

WHOLESALE ONLY

Western Electric CF

terminals.

EE -101-A 2 -channel

Available now
Models 14's, 15's and 19's
Reconditioned. Prices on request.

Electronics Corporation
of Nebraska
3327 Star

Lincoln, Nebraska
Phones 2-8214, 6-5233

ELECTRONICS -January, 1954

-IA

4

-channel carrier telephone

1000/20 cycle carrier ringers.

CFD-B 4 -channel carrier pilot regulated telephone
terminals complete with four channels 1000/20
cycle ringing.
CFD-B 4 -channel pilot regulated telephone repeat-

ELECTRONIC COMPONENTS

AIRCRAFT EQUIPMENT
HYDRAULICS

ers.

V. F. telegraph in from 2- to 12 -channel
terminals.
FMC
or 2 channels carrier telephone terminals,
automatic regulation, duplex signaling each channel. Carrier frequencies above 35 KC. Ideal for
adding channels above type "C".
Complete engineering and installation services
offered.
C -42-A
1

RADIO & ELECTRONIC SURPLUS

13933-9 BRUSH STREET
Detroit 3, Mich. TO 3, 3403

RAILWAY COMMUNICATIONS, INC.
i

Want mere information? Use post card on last page.

www.americanradiohistory.com

r
Raytown, M
Telephone: FLr,uliw 2121

433

SEARCHLIGHT SECTION

TUBES

SAVE ON
0A2
50.95 2133
0A3/VR75... 1.10 2134.
062.
1.10 2)36.
0B3/VR90... 1.00 2J42

0C3/VR205.
0133/1/R150
1622.
1623 ..
1B24
1B26

.

1827
1832/532A
1835.
1838
1842
1844.
.

.

.

1021/5144
1N21B.
1N22

1N236.. ..

1N38..
.

1N47.

2.75
1.25
.60
2.39
.60
2.40
6.75
1.75
9.50
4.25
.69
12.50
14.50
7.25
12.50
14.95
1.19

1N58A.
INGO

1N63/K63

..

1N69
1N70
1P28.

1Z2..
VS -2
2AS15

2C21/1642..

2C39......
2C39A...

.
2C42..
.

-

2C44
2Cd6

2C51..

2822
2825.

.

.

.

.

.

.

4J26
4.127..
4128.

.

.

.

.

_

4J29
4130..
4J31
4J3d.

..

.

.

.

99.50
99.50
99.50

5NP1

5R4GY
5T4.

..
..

2D21

C2L/5528...

99.50

...199.5006J

2122

.

"'

S0

100

3C23

3C24/24G
.

.

..

2.75;K30...

3.501B21
3.251C27/CV92

..
.

..

12

2.493JP1.

2E22

2E24..
2E26.
2E26...
2123A. ..

50

..

_

7.95
,

4C28....

6.95
1t.95 4C35

2132......

12.95 4E27
25.00 4.122. ...
25.00 4J23..

All Prices

F.O.B. Los

.

2.131

.

.

.

5.95
1.25
1.50
6.50

221A
235A

250TH
250TL
FG253A
FG258A
2746

6A57G..
66F7

707A

7076

811A

39.50
39.50
39.55
7.90

812
813.
814
826.
828.
829

13.55

708A
713A

I

29.50

3.95
.95

...199.50

4-125A..
4X150A..

.

..

.

.

6BL6

22.00
27.50
32.00
75.00
7.50
4.50
4.50
4.50
7.50

.

4-250A
dX500
C56.
SAPI

3.50'. 58PI
5.95 5BP4
72.50 SCPl.
'

.

6131V16

6C21
6F4

3

.

61(4

6SU7GTY.
X5WGT.
,

Vacuum
Capac tors

mmfd.
mmfd.
mmfd.
mmfd.

15,000 v.
32,000 s.
32,000 v.
20.000 v

9.95
1.50
3.75
9.95
12.50
11.95
1.95
3.95
3.95
12.50
250.00
6.95
12.50
35.00
19.50
14.50
.129.50

5CP1A
SC22.

5021
5FP7
SFP11.
SHP3

SHP4...
I

5JP1
SJP2.

..
.

.

69.50

12AY7
12DP7..

1.80
16.95
25.00
.50

UPS
5J23
5.126
i

i

5J29

5J30..
SJ33.

.

307A 11F(75
I

310A..
3108.
.

.

316A

327A...
331A
349A

350A....
368AS..

.

.

37113

1i.69 3saA

115E5RPZ

FGY7,5557.
RX21
35TG.

837

721A
722A

6.70
8.00
18.00
.90
24.50
249.50
249.50
2.95
1.95

7158

715C...
717A
719A

720BY
720DY.

1.45
3.98

38
849.
851
852_...
854
860
861

' 8.50

715A

8.50
4.50
6.00
.75

.

1.49
3.95
8.50
15.00
1.19
3.50
37.50
10.95
13.95
16.95

394A

14.50
37.50

75TL......

531

5.75

559

.95
1.19

I

17.50
1.95
7.50
4.50
4.50

.

19.95
22.50
39.50
129.50
11.95
39.60
18.5n

83V

8.95
'

FG95/5560..
VT98.
98R

100TH.......
VU -111.
HF120
F -123A

VT-127A....

FG172
HF200
204A

e

211/VT4C...
217C

1.10
22.50
19.95
5.95
9.50
.95
9.95
7.79
2.75
29.50
14.50
49.50

824.50
49.50
17.50

write

3.50
15.00
.98

865

866A

869B...

_

1.30
65.00
2.75

.

872A

446A.....

..

446B

450TL
464A
469

WL530

CK536AX. ..
575A

:i.sh
LABORATORY

c'41.

1625

.39
.39
.39

1626

1629
1642
1644.

.69
.89

1.30
1.10
5.50
15.00
5560/FG95... 22.50
5611
115.00
2050
2051
5516
5559, FG57..
5637
5643

4.00

write

5646...

8.95
2.75
1.75
14.95
299.00
4.30
1.29
1.29
3.75
2.60

5651

5654
5656
5657
5670
5672.
5676
5687
5694
5702
5703

2.95

1.19
2.50
6.00
8.95
3.10
6.00
2.75
.95
4.50
14.95
1.10

5704

5718..

RECEIVING TUBES?

5719

WE HAVE ALL TYPES
IN STOCK

5814.
5823
5844
5876

5750
5787

Standard Brands Only!

5879.......

I

13.95
KU627
17.50
WL -651
39.50
WL652/657.. 39.00
KU676
39.50
WL677
75.00
700/8/C,'D.. 16.50
702A
2.75
703A
4.75
705A
1.50
.95 706AY
39.50
4.95 708RY
39.50

ti.U.l:h

AN/APR-4

836....

10.95

417A
434A

Angeles, subject to
change without notice. Minimum order $3.00

7.50

9.50
29.50
3.45

833A..
714AY.

3.95

..129.50

7.00
9.95

832
832A.

5.95
7.95
7.95
3.75
3.95
12.95
1.25
4.50

8.50
5.95
EF50..
.75
FG57/5559_.. 15.00
RK60/1641.
2.25
RK72
.95
RK73.
1.20
75T2C4
6.95

.. 22.50

SJPO

5.25
3.00
2.75
1.80

7C23

.

304TH
304TL

95

9.95

_

57.50
510.00
512.50
514.50

.

.

3006.........

69.50
69.50
19.95

2.90
2.95
10.95
2.75
1.95

8298

YOUR SURPLUS WANTED
We Pay Highest Prices!
4J52.

TUBES

GUARANTEED
706CY
706DY
706FY.
706GY

1.95
75.00
8.95
16.50
15.00
89.50
149.50
3.25

2SOR

7.50
1.75
3.50
2.50

6AL5W

99.50
149.50
99.50

4)42

SPECIAL

1.25 3HP7..

2DZ1W.,.

.

12GP7.

3.90;FP7
3.95;GP1.

..

2C52

.

2161..
2162

3C27.
3C33
3C45
19.95 3E29

2C43

2126.
2127

6.50
7.50
2.30
12.00
2.34
7.50
29.50

25.00
25.00
89.00
110.00
24.50
85.00
89.50
39.50
35.00
19.95
23.95
55.00
32.00
150.00
125.00
110.00
99.50
2.95
4.05
4.75
3.50

4.50

1N55..

0.

.

2149....

.

1N34A.
.

.952J48._....
.85

.

.

2.002156...

2K26
2K28
21.04
17.55, 21(41
29.50 2815..
9.50 21(48.
4.50 3622.
2.50 3B23
1.25 3824
3.25 3625
.79 3626.
1.50 3628
1.10 3C22

1651...

1N41.

.

.. ..

TUBES

BRAND NEW

723A
723A,
724B
725A
726A
7268

B.....

726C....
730A
801A
803
804
805
807

807W/5933
808

809......

ELECTRONICS%
Dept. E-32
7552 Melrose Ave.
Los Angeles 48,
California

9.95 874
16.95 878
2.75 884
4.50 8898-A
12.00 923
40.00 931A
49.50 935
20.00 954.
.39 955
3.75 956
10.95 957
3.25 9589
1.65 959
7.95 CK1005.
2.95 CK1006
2.95 01(159

1.10
1.95
1.40
175.00
1.25
4.95

8.95

6201......

1.95

9002.

.89
.90
.39

17.50
1.20
4.50
4.50
2.25
9.50
9.95
4.50
4.95
1.95
4.95
1.25
4.75
4.75
1.15
.98

6005
6026
6111
6121

5.50
.33
.49
.49
.49
.69
1.75
.69
149.50

1813
1616
1619.

5902.
5905
5963
5972

.

8005
8012
8013
8020
8025
8025A
9001

115
..69

9003
9004

1.50
.49

9005
9006

Thousands of other types in stock. Send us
your requirements.

RECEIVERS

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.
We have a large variety of other hard -to-get equipment, including microwave, aircraft, communications, radar; and laboratory electronics of all kinds. Quality standards maintained.
Get our quotations!
We will buy any Electronic Material at top prices. SCHOOLS
-unload your dusty surplus for cash or credit.

-

ENGINEERING ASSOCIATES
434 PATTERSON ROAD

RESISTORS

DAYTON 9, OHIO

ALL MAKES

/k' /RK-/A/RC'U'IP/L'4/M
1/2

CONNECTORS

ALL OHMAGES

:

ALL TOLERANCES

a

WATT -1 WATT

-2

WATT

BEST

AMERICA'S .03

W 10%
06 each
10
each
GB 1 W
10
HB 2 W
100
add
For 5%
Item --$2.00
$70,00
Minimum Per

EB 1/2

In Stock for Immediate Delivery

R
S

e

Order
Minimum per

OF AMERICA
137 Hamilton St., New Haven 11, Conn. Phone: Spruce 7-2513
New York Phone: LExington 2-6254
434

Want more information? Use post cord on last page.

www.americanradiohistory.com

LEGRI
150

W.

J

COMPANY

99 Street, New Verb, N. Y.
January, 7954

-

ELECTRONICS

SEARCHLIGHT SECTION

TEST EQUIPMENT

CHECK AND COMPARE OUR
COMPLETE STOCKS
The following is just a partial list of the current electronic and aircraft equipment now in
our warehouse. Write for complete information.
Prompt replies to all inquiries.

RC -103 &

AN/ARN-5

New in original

ILS

cartons. Complete.

Consists of all accessories, plus AS 27A, R89B/ARN-5 and BC-733D.
Modified to flag alarm.

TBS 4 & 5, NEW, COMPLETE
F-21/ARA-9
1E-17 TEST SET
ARC -3
AN/ARN-7 COMPLETE
APN-9
SCR -269 COMPLETE
AN/ARC-1 VHF EQUIPMENT APN-1
BC -611 & BC -721 HANDIE
TALKIES, Plus SPARE PARTS.

Quantity available.

AN/ART-13 EQUIPMENT

T-47A/ART-13 XMTR
ATC XMTR
T-47/ART-13 XMTR CU -24 ANT. LOAD
CU -25 ANT. LOAD DY -11 & 12 Dynam't'r
0-16 LFO
MT -283 MOUNT
ATC DYNAM'T'R
!'.9T-284 MOUNT
SA -22 ANT. LOAD C-87 CONTROL BOX

AN/APG-13A RADAR
Absolutely complete, brand new
MC -153

AN/APN-2
SCR -729 New
TA2J-24

APS-2, 3, & 15
Components
AN/ARC-S VHF
RIA-lB
SCR -274 & ARC -5,
BC-1016
Command Eguipm't
APA-6 INDICATOR
APA-11 INDICATOR R-4/ARR-2 Receivers
BC -640 VHF XMTR
APA-17. RADAR
SCR-510
HS -33 HEAD SETS,
SCR -522
NEW
MG -153
MG -149F & H

SPARE PARTS
SCR -522

SCR -720
SO -7

AN/ART-13
AN/ARC-1

AN/ARN-7
SCR -269

BC -611

A, AM, B & C
Altimeter equipment-complete

SCR -718

finest of service and
quality of merchandise, we have just
recently put into operation our own
reconditioning and function -testing
plant, complete with all facilities.

To insure the

spectrum Analyzer, Model TSX-4SE-85009600 MC., calibrated linear below cutoff attenuator, calibrated frequency
meter, tuned mixer, 4 I.F. stages, 8
video stages, overall gain 125 db., regulated power supply.
Spectrum Analyzer, same as above but
modified for 100 to 1000 MC frequency
range.
X Band VSWR Test Set, TS -12, complete
with linear amplifier, direct reading
VSWR meter, slotted waveguide with
gear driven traveling probe, matched
termination and various adapters, with
carrying case.
R. F. Power Meter-1 to 600 MC 0-15 and
0-60 Watt scales. May be used as dummy
load for 0 to 1000 MC. -100 W maximum,
VSRW leas than 1.1 from 0 600 MC., less
than 1.3 from 600 to 1000 MC.
X Band Pick up Horn, AT4S/UP with coax

fitting.
TS-45/APM-3 Signal Generator 8700-9500
MC, 110V 60-800 cps.
TS-35A/AP X Band Signal Generator.
pulsed, calibrated power meter, frequency meter, calibrated attenuator, 110V
60-800 cps.

I.F. Strip, Video and Audio Amplifier and 116 volt 60-2600 cps Power Supply, Bandwidth 10 MC, new, part of

30 MC

SPR-2 receiver.
High Pass Filter, F-29/SPR-2, Cuts off at
1000 MC. and below; used for receivers
above 1000 MC.
TS -125 Calibrated S Band Power Meter
with attenuator.
TS -110 S Band Echo Box 2400 to 2700 MC.,
Portable.
S Band Signal Generator Cavity with cutoff attenuator. 2800 to 2950 MC., 2C40
Tube, with modulator chassis.
VD -20K Voltage Divider for measuring
high video pulses, ratio's 1:10 and 1:100,
transmission flat within 2db 160 cps to
5

CFI UNITS
2

BC -348 Q

&BR788

TOP DOLLAR PAID

EXPORT INQUIRIES INVITED

We carry an unusually large stock of Airline

eta.
Equipment, Test Equipment, Radar Sets,InforWrite for our low prices and complete
mation. We furnish Immediate answers to all
inquiries. Write today!

H

V

&

ELECTRONIC
INDUSTRIES
INC.

2033 West Venice Blvd.-Dept. E-23
Los Angeles 6, California

18000 KC.

Band Signal Generator-2K28 Klystron,
self -pulsed or ext. triggered.
Mark 5, "S" Band Signal General -2.4
to 3.4 KMC 2C40 Oscillator, Motor tuned.
X Band Receiver, tuneable, waveguide Input 9200-9600 MC.
QX Checker, Boonton, Type 110.-A.
S

Synsehroscope-Sylvania Model 6.
Synchroscope-Model P4.
D.C. Amplifier-TS 580/U -GR Model
AM.

Sweep Speed Calibrator, 200 KC,
5

1

MC.

715

MC,

Tuning Units P/O APE -4 TN16 30-80 MC,

TN17 80-300 MC., TN18 300-1000 MC.
TN19 1000-2200 MC., TN54 2200-4000 MC.

AN/APR 1 Receiver, used with above tun-

ing units. 110V 60 cycle.
Measurements 75 Standard Signal Generator, Calibrated output, 124 to 510 MC.
Rotary Joints, Coaxial, S Band.
Antenna, Coaxial, pressurized S Band. Can
be used with parabolic reflector.

Microfilter-Ferris Model 10B

+ 10C.

Set-X Band, with wavemeter
and wattmeter, 110V 60 cycle AC.

F.M. Test

Recording Ammeter-Esterline Angus 0.5MA.

Recording Ammeter-Esterline Angus
1MA.

0-

TS -36-3.5 to 9.6 KMC Power Meter .1-000
MW.
TS 33 8.7 to 9.5 KMC Frequency Meter and
Video Detector.
K Band-slotted line gear driven travel-

ing probe.

K
K

Band-Attenuator 27 to 34 KMC,
Band-Misc. waveguide + Waveguide

components.
Dummy Loads.
TS-13/AP Consists of Signal Generator
"Xa" Band, Wavemeter + wattmeter.
TS-14-Test Set for "SA" Band radaruses 2C40 oscillator, self-contained,
power monitor, self -pulsed 115V 60-800
cycles.
Impedance Bridge-Type TBx-1BR 8.5 to
9.8 KMC-CAT Indicator.
Video Amplifier, 25 watts.
Vacuum tube Bridge, General Radio 5611)
S Band crystal mixer, tunable.
Klystron Power supplies with or without
modulation.

Calibrator Model 3 (MIT).
TS -226 peak power meter.
TS -305 peak power meter.
TS -231 Hi Power Dummy Load.
TS -184 Signal Generator.
TS -278 Signal Generator.

HIGH POWERED DUMMY LOADS
X

WANTED

MC.

Waveguide Below Cut-off Attenuator
L101 -A, UHF connectors at each end.
calibration 30-100 db.
TAA-16 Tuned Linear Audio Amplifier, 300
to 8000 cps. output meter reads direct
in VSWR or Power DB. Regulated power
supply, 110V 60 cps.
FPM 3 X Band Power and Frequency
Meter, frequency meter 8500 to 9600 MC.,
accuracy ± 4 MC absolute, ± 0.5 MC on
frequency difference up to 660 MC. Calibrated attenuator 0-30 db, power measuring range .1 to 1000 MW, pulsed or
CW without external attenuator, video
detector, self-contained battery powered, portable, with coaxial and wave guide adaptors.
T85/APT 5, 300 to 1600 MC, 40 watt noise
modulated transmitter.
110-330 MC Oscillator Butterfly.
80-300 MC, Mixer Butterfly with socket for
955 (used as diode).
400-800 MC, Oscillator Butterfly with 708
tube mounted on it.

Field Intensity Meter, RCA 308A, 120 to

Band, 11/4" x %" guide, choke or plain

flange, dissipates 350 watts average
power continuously in still air. VSWR
less than 1.15 between 7 and 10 KMC,
weight 5% pounds.
X Band, 1/2' x 1" guide, choke flange,
dissipates 250 watts average power continuously in still air, VSWR less than
1.15 between 8.2x12.4 RMC, weight 3%
pounds.
X Band 11/4' x We" guide, plain flange,
dissipates 200 watts average power
continuously in sttill air, VSWR less than

1.15 between 7-10 KMC, weight 31/4
pounds.
X Band, 11/4" x Vs" guide, plain
dissipates 250 watts average flange.
power
continuously in still air, weight 2 pounds
4 ounces.
S Band, 11" x 3" guide dissipates 1,500
average power in still air, VSWR less
than 1.15 between 2. 5 to 3.7 RMC, choke
flange, weight 13 pounds.
K Band, VSWR less than 1.15 dissipates
50 watts average power.

NIBUR SALES CORPORATION
P. O.

Red Bonk, New Jersey

Box 811

Telephone: Red Bank 6-5810

Phone: REpublic 3-1127

ELECTRONICS

-
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Wane more information? Use post card on last page.
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E
Biggest & Best in

IN23 type xtal. 1" x 1/2"
guide std coax output, UG40
fig input. $19.50
DIRECTIONAL COUPLER.
Uni dir. 20db, type "N" output, UG39fIg. to UG4Ochk.
JAN type CG-176/AP. $39.50
WAVEGUIDE. Std RG -52/U
sharp internal corners. Any
Igth up to 12 ft. $1.25 per ft.

Surplus Communications
WE 248-A RADIOTELEPHONE EQP'T. 250/350
Watts, 2-20 MC, 30 Channels Transmit and Receive all crystal -controlled, monitors 3 separate

channels simultaneously, uses standard modem
type tubes. COMPLETE, NEW (Not Gov't. Surplus). Operates from 110 Volts, 50/60 Cycles AC.
IDEAL FOR SHIP RADIOTELEPHONE, OR
FIXED -RADIO INSTALLATION. WRITE FOR

Accessories
PARABOLIC REFLECTOR 4ft.
dia. RCA hi gain dish $84.50
SELSYN 2J1G1. 57.5V -57.5V
400cy w/connector $8.50
VARIA. COND. 4 gang. 7 to
144
mmf/sect. Ball brg.
shaft. $3.25
PATCHING
CABLE.
Male
type "N" ea. end 3ft. $2.50
COUNTER DIAL Veeder Root
4 digit. Mech. drive $.75
BATHTUB COND. 2x.lmfd
600V side term. CD ten for
$1.75
APR -4 BUTTERFLY 22111513, 7 rotors 8 strators $15 ea.

DESCRIPTIVE LITERATURE AND PRICE.
GE IO KW RF POWER AMPLIFIERS. 88-108 MC,
Class "C", with separate Rectifier Power Supply.
Operation from 220 V., 3 -phase, 50/60 Cycles AC.
Easily modified for other frequencies. NEW, Not
Gov't. Surplus WRITE FOR DESCRIPTIVE LITERATURE AND PRICE.

EXTRA!
PE -104 POWER

SUPPLIES for Receiver
or SCR -284, NEW, with Spare Vibrator,
Export-Packed. Large Quantity Available. WRITE FOR PRICES.

MINIATURE IF 455kc $1.85

CLOSE-OUT SPECIALS!!

F-28/APN-19 FILTER CAVITY. 2700-2900mc. Max 1.5db loss at ctr. freq over
band, 3db at 15 mc band
ends. Meets full JAN spec.
Gov't source insp. available.
Fully calibrated to above
spec. $42.50 each. Uncalibrated. guaranteed $28.50
MIXER BLOCK w/p.u. loop.
"N" fitting. $8.50
ECHO BOX. TS-207/UP, 27002900mc. micro adj. $64.50
PICKUP DIPOLE in lucite
ball, type "N" output 3" o.a.

PE-2I8C, D, E & H INVERTERS. BRAND NEW,
25-28 V. DC Input. 115 V. AC, 400 cycles 1.5 KVA
output. WHILE THEY LAST
EACH $10.00
APR -4 RECEIVER, With TN -16 and TN -17 'Inning
Unita. Excellent Condition
$585.00
2J27 MAGNETRONS, NEW, Original Packing.EACH

APN-4 LORAN EQP'T. Consisting of R-9A/APN-4
and ID-6A (or B) Indicator units only.
PER SET
$100.00
All Prices FOB Our Address.

TRANSMITTERS -RECEIVERS, ETC.
VIIF 100-156 MC 50W. AM X-mtr for 110 V.
50/60 C. AC.
V. 50/60 C. AC.
BC -797 VHF 110-126 MC. 50W. AM Output for 110
V. 50/60 C. AC.
SCR -510/610. FM Trans -Receiver, 20 to 28 and 28
to 37 mc respectively. With PE -117 or 120 Vibrator
Power Supply and other accessories.
SCR -619. FM Trans -Receiver, 27 to 38.9 mc, complete with all accessories. NEW units.
SCR -522. VHF, 4 -Channel, 100-156 MC TransRecvg. Eqt. for Plane or Ground Communications.
SCR -511. Walky-Talky, 3-6 MC. Crystal Controlled
Trans-Recvg. with Plug -In Units for Freq. Changing.
BC -61I and MAB HANDY and WALKIE-TALKIES.
SCR -300 (BC -1000) WALKIB-TALKIES, 40-48 MC
2 channel FM Trans -Receivers.
SCR -284 Field Radio Equipment. Al -A3 emission.
Complete with all Accessories.
BC -221 Frequency Mixers, Excellent condition. Complete with crystal and matching Calibration Book.
BC -312/342 Receivers. Like New Units.
BEACHMASTER 250 & 500 WATT SOUND SYSTEMS for Airports, Shipyards, Amusement Parks,
Civilian Defense, Etc. Write for Prices and Literature.
TCS X-mttr-Receiver for Ship or Shore.
TBK HF 500W 2-20 Mc. Transmitter with MG.
Starter, and Spares.
TAJ 500 W. Output, 175-550 Kc. with M.G. for AC
or DC operation.
TAQ. Same as TAJ above but 1,000/1,500 W. output
with MG.
TBL 350 W. Output, Al, A3, IF. & H.F. for AC
or DC operation.
APN-4 Loran Eqpt. 11-9A/APN-4 Receivers and SD6A & 6B Indicators, with tubes, crystal, etc. Reconditioned to like new.
WRITE FOR PRICES.
GO -9 100/125 W. IF, HF Ship or Aircraft Transmitter. Al and A2 Emission. All New with Spares.
DZ -2 DIRECTION -FINDERS, Aircraft or Marine,
15 to 1750KC in 6 bands for 24/28 V.D.C. operation with 34^ or 55^ Loop Extension Shaft. Complete. NEW eqpt. with Dynamotor, Loop Extension shaft and Control, Cables, Instruction Manual,
etc., all export packed in 2 cases per set.

RADIO -RESEARCH INSTRUMENT CO.

CRYSTAL MOUNT. Holds any

TDQ

UG53,

UG54,
UG65/66
flanges, RG48 rt. angle bends
"E", available. $3.50 ea.

BEND 90 DEGREE. E or H
plane. Std radius. UG39cvr
to UG4Ochk. Silver plated.
$10.50
TWIST 90 DEGREE. UG39 to
UG40. Silver plated. $7.50
FLEXIBLE SECTION. Apx 6".
UG39 figs. $14.50

TR-ATR SECTION. Duplexer
assy w/UG-39 to UG40 run,
iris cplg, cplg to 1624 type
TR tube, ATR cavity 724 type
compl, w/tuning slugs. SO -3
Radar component. $12.50
ROTARY JOINT. UG40 choke
to choke. w/mounting plate
for easy installation. 360
deg. rotary coupling for lab
or high speed scanner. $14.50

Antenna Drives
Pulse Components
COMPLETE. 12rpm clockwise.
KS -9643
Miniature, perm.
rotation, 115V 60 cy GE mo- core.
Z ratio 1:1:1. $5.00
tor, incl sine potentiometer &
145EWP AND 132AWP low
bearing indicator. $137.50
GEAR -MOTOR ASSY.
Gear volt pulse xtmr. $5.50 each
speed 95.5, gear ratio 9 to 1, D168983 Network 125 ohm,
motor speed 860 shunt wd, herm sld. $3.50
6 amp, volts, 250A -125F cont LV PULSE 50-4000kc, 120duty. $64.50 each
2350 ohms, perm core $6.50
MOTOR DRIVE ASSY. 115- PULSE CONN. UG180/type
VDC motor 1/20hp, 1725 rubber insert, male chassis
rpm. Gear box 172 rpm, 11 mt. w/12" cable D166389
in. lbs. torque, cold to 9 in. $2.00
step down gear. $35.00
UG36/type male cable mt.
$5.00
SCR 584 Iw. spd. rotary
UG38/type female w/mtg
joint $75. J -K sect. $35.
fig. air to oil $5.50

10 CM.

"S"

STANDARD -REFERENCE

Band

COAXIAL MIXER. Xtal deteeter assy designed for beacon rcvrs. Trombone tuned
input. N" "fittings. 2 types
available -feed-. thru or take
off to xtal. $17.50
LIGHTHOUSE CAVITY. For
2C40 tube. Tuneable 27002900mcs w/suitable adj of
grid cylinders. Can be freq.
modulated. $25.00
2C40 tube. JAN. $11.25
crystal $3.25$3.75
DOALL MIXER assy. pick-up
loop, xtal mt. $5.50

CAVITY. 2650-3050me. In var tuning center conductor
of 34 wave-Igth. 50 ohm
coax 'N" input output conn.
Imc./sec. stability. Loaded
Q betwn 650 and 3000 w/
xmsn loss .5 to 5 db adjustable. Unloaded Q apx 6000.
Concentric xmsn type reso nator. Tuning mech. lock.
$28.50
CRYSTAL MOUNT. 3/6" std
coax. "N" fittings. Holds any
IN21 type xtal. Incl. impedance match tuner. $17.50IN216
FEEDBACK DIPOLE %" coax.
parabola. 113/4" o.a.

for

$14.A50

550 FIFTH AVENUE, NEW YORK, N. Y

NEW-AN/APR4- USED
9ADIO Surplus Buys
CRYSTALS

RECEIVERS

in FT 241-A Holders -1J'
Pin SPC. Marked 54th OR
72nd Harmonic MC Freq.
Listed below by fundamental

With following TUNING UNITS
in stock..TN16 -17-18-54

.

frequency with fractions
omitted.
500

370
372
374

381

383
384
385
386
381
388
390
391
332
393
394
395
396
397
398

AGENCIES, INDUSTRIALS!

431

401
402

403
404
405
406

CABLE ADDRESS: TELEMARINE, N. Y.

KC

433
434
435
436
437
433
440

400

ALL MATERIAL SUBJECT TO PRIOR SALE!

KC

200

408
409
411
412
413
414
415
416
418
419
420
422
423
421
425
426
477
429
430

376
377
379
380

KC

1000

407

315

We have a large stock of Transmitters,
Receivers, Walkie-Talkies, VHF Equipment, Ship & Shore Communications, FM
Broadcast Stations, Radar, Accessories,
etc. Write and tell us of your requirements. Descriptive literature and prices
available upon request.

441

Crystals

444
445
446
447
448
450
451

452
453
454
455
456
457
458
459
461

462
463
464
495

466
468
4F9
470
472
473
474
475

Crystals
Crystals

$1.50
ea. $3.95
ea.

476
477
479
480
481

483
484
485
466
487
488
490
491
492
493
494
495
496
497
498
501

532
513
53.1
51,5

566
507
508

509
511

512
513
514

515
516
518
519
520
522

523
525
526
527
529
530
533
534
536
537
138
540

SC

Per

Doz.

Postpaid

442
443

AMOUNT WITH ORDER
QUANTITIES AVAILABLE
WRITE FOR YOUR REQUIREMENTS

C
BOX

& H SALES CO.

356 -DE EAST PASADENA STA.

We buy any electronic
material at top prices!
Write for our new Bulletin
Shipments FOB warehouse. 20% Deposit on orden.
Minimum order $5.00. Illinois residents, add regular sales tax to remittance.
Prices subject to
change without notice.

ELECTRONICS

W

R

Dept. EL, 1712-14

S.

Michigan Ave.

Chicago 16, III.
PHONE: HArrison 7-9374

531

PLEASE ENCLOSE FULL

COMMUNICATIONS CO.

436

Band

variety ofl erial
mi rowavveaplumbineed guis available in mteosstdbandsrincl. test accessories and radar
system components. WRITE US YOUR REQUIREMENTS.
We pride ourselves in our ability to serve the
microwave industry. A prompt reply is given to all inquiries.
Telephone: JUdson 6-4691
NI, Immediate Delivery
Immediate
t

EXPORTERS, GOVERNMENT

3040 W. 21st Street, Brooklyn 24, N. Y.
Phone: ES 2-4300

"X"

A complete

WRITE FOR PRICES

- TELEMARINE -

3 CM.

PASADENA 8, CALIF.

GLASS TUBING
PYREX - NONEX - URANIUM
BULBS & CYLINDERS
WRITE FOR FREE MONTHLY LIST

HOUDE SUPPLY COMPANY

PHONE KEYPORT 7-1286
M. R. #1 Box 86X
Keyport, N. J.

HIGH
Leland -Murray

FREQUENCY EQUIPMENT
MG set, 2KVA. I -Eh.. 400-cy.,

alternator, direct -driven by NEW 31IP
motor, 220V, 3 -ph., 60-cy. With NEW voltage
regulator. $595.00. GOOD WAVE FORM.
MG sets of many sizes and frequencies In stock for
115V,

Immediate delivery. Your inquiries are invited.
EDWARD WOLF COMPANY
Mattapan 26, Mass.
BLuehIlls 8.1254

P. 0. Box 82

Want more information?

Use post cord on

last page.
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OVER 250,000
TYPE J
POTENTIOMETERS
55¢ EACH

HIGH VOLTAGE CONDENSERS

Cat. No.

(To Quantity Buyers)

2

75¢ in Smaller Quantities
10¢ Extra for Locking Bushing
*Ohms Shafts5L MO Ohms Shaft Bushing
50
60

:

K

%S

%F

0

3L

S

23áF

400

1,15
315

AL

500200

AR

%

0K

53ál1,

5050K

y`

5áS
MS
3íS

1000
1300

%S

I50

MS

15ÓÓ

;36í,F

2200

+y1

31L

%S

2000
2000

2500

50K
50K
50K

%p
34F

60K70K

1,11S

MS
KK

MR

%

100K

%11

34L

10K

Is3á F

.0012

%

500K

%3LR

.0002

34

2ÓÓK

%S

.00025
.0003

31

25ÓK

%8
51s

.00057
.00065

5000

112001(
ì1S
AR

10K
7500

10K

ei

%II

AR

10 K

l0K
l0K

231F

500K

S

%5Ó0K
Meg

2 %R

318

51F

L

10K
10K
15K

23111

l0K

554

5á

R

3f

25áF
148

20K5K

1

20

1

11

1

20K
20X

1

31

1

M

s

2%S

5

Meg

231F

51

%R
3RR

F

%S
%S
%S

Meg
Meg
Meg

"JJ"-$1.25

KL

i
óóó05

EA.

OVER 500,000
22

(All standard brands)

Pots:

Watt:
Watt:

2

4

ea.

13¢

20¢ ea .
30¢ ea..

Wire Wound
Wire Wound
(To Quantity Buyers)

Values Available in
Shafts for Knobs.
All

Screwdriver

and?

OVER 100,000

o

ELECTROLYTICS
BATHTUB TYPE

O

10¢ EACH

MFD

;
16/16/16

10/10/30
/30

12/12

20
25

Volt. Terminals
25

Side

50

Side
Side
Side
Side

250
50

20

350

25

50

MFD

Volt.

25
50

250

100
100

25
50

200/200

5

.0006
.0006
.00072
.0008

25

9

1

Style

Terminals,
Bottom

Top
Side

Top

Side

Side
can common
Top
Largest Stock of Oil Filled Condensers in
the East in Bathtub, Rectangular and
50

Round Types. Send Us Your Requirements.

Industrial
Assembly Corp.

é
2

Amps e
Mc.
1

1

KVKV

5 KV
5
5

-

January, 1954

8

1.5

KV

i.6

V

.00005
.0001
.00015
.0002
.00025
.0003
.0004
.0005

.88
.93

.99
1.03
1.23
1.41
1.74
2.11

.005
.006
.008
.01
.015

2.37
2.43

.025
.03
1200TVDC
.004
.005
.006
.008

.60
.63
.66
73
.84
.91
1.06
1.30
1.36
1.75
2.13
2.41

.01
.015
.43 .02
.43 .025
.43 .03
.49
4
.51 .005
.55 .06

.001

.002
.0025
.003

1VAm4a

.0012

5 KV

4.5

.0025

5KV

5

6 KV

6.5

.002

2
2

2.7
2.5

8

7.5 KV

2.5 KV
5 KV
5 KV
5 KV

S

1.5

3.5

.007

4
4

3

KV

6

5

KKVV

11
8
12

3 KV

ó05

.005
.01
.02

3

6KV

.003
.003

KV
2 KV
2

Ì

KV

.5KV

.12

.00001
.000025
.00005
.00006
.0001
.00015
.0002
.00025
.0003
.00035
.0004
.0005

price mfd
57

.57
.57
.57
.57
.60
.64
.64
.64
.76

All prices

.00051
.00063
.001
.0015
.002
.0025
.003
.004
.005
.0115

.02

The dynamotora listed below are either

NEW or fully overhauled. Guaranteed.
TYPE
INPUT OUTPUT
Mils
DM -34
I2V
80
220V
$12.50
DM -35
12V
625V
24.50
225
DM -36
12.50
80
24V
220V
17.50
0M-37
625V
24V
225
0M-64
11.50
12V
150
275V
0M-65
12V
400V
'440
22.50
BD -77
12V
1000V
350
25.00
TCS Rcvr
12.50
12V
100
225V
TCS Xmtr
12V
440V
200
22.50
TCS Complete power supply, 12VDC
68.50
input

MC -203A T coupling New. AAF
source inspected @
$12.50
The dynamotora listed below are NOT over
hauled. Guaranteed to operate.
output mils
price
in ut
type
DM -32A
CRY-21531
DY2-ARR2
PE-86
D-101

28
28
28

DM -416

28
28
25

SP -22

.00.0025

KV

5 KV
5 KV
5 KV

6

13
18

2.5
3

3

3.5
3.5
4

4.5
5

6

6.5
5.5

DM -33A
SS -2669
BD-83
DM -414

12

18

DM -416

14
14
14

AD7-377

12
14

0

1.45

2.95

100

3.50
3.50
3.50
2.50

170
170
160

330

330
575
450
375
220
330

150

7.50
7.50
9.50
5.50
9.50

80
170
100
163

220
4.25

HEADSETS

New, guaranteed to pass AAF Inspection
HS -23
5 75
HS -33
5 95
MC -162A extra ear cushions
new manufacture, per pair
50

PIONEER TORQUE UNITS

á

12604-3-A Contalne CKS motor AY43D
autosyn Gear ratto, motor to shaft
125:1, Gear ratto shaft to follow-up
Autosyn 15-1
870.00
12606-1-A Same as above except Gear
ratio shaft to follow-up autosyn 30:1. 70.00
12602-1-A Same sa 12606-1-A except has
base mounting cover for motor
gears
70.00
12077-1-A Pioneer Amplifier
35.00

á

PIONEER AUTOSYNS
AY -1
AY -5
AY -6
AY-30D

AY -43D

8

14

28
27

2.95
1.95
1.95
2.95

60
60
60
60

250
250
250
285

26V 400cy
26V 400cy
26V 400cy
26V 400cy Generates signal
amplifier 12077-1-A

to

or DW cancels signal from

amplifier 112077-1-A.

_

.

_

$6.95
8.95
3.95

25.00
25.00

SOUND POWERED HANDSETS
New
each $9.95
BEACH MASTER 250 Watt Audio Amplifier with

Price
.76
.76
.87
.87
1.27
1.38
1.53
1.69
1.86
2.19
2.41
2.68

bank of

9 35 watt speakers, cables, mike, tubes.
Operates on 110 V AC 60 cycles. Like new..$395.00
BEACHMASTER AMPLIFIERS are available as
originally delivered to the Navy, with 1500 Watt
gas engine driven generator & complete spares, all
$895.00
packed in 6 waterproof cases, all new

400 V TRANSFORMERS

All primaries 115V 400cy
UX8486A 5V/5A/13 500VRMS
$3.50
UX8306A 6V/3.7A/1780VRMS
2.50
UXS302C 6.3v/4.7A; SV/3A; 6.3V/.6A
1780 VRMS
3.95

Oakland, Calif., subject to change without notice.
Terms 25% cash with order. Balance COD.

FOB

EMMONS RADIO SUPPLY CO.
405 10th St.

Phone TWinoaks 3-7411

46 Howard St., New York 13, N. Y.
Phone CAnal 6-3474
ELECTRONICS

45.00
45.00
36.00
36.00

VDD5

001

Sangeme type F-1, C -D typa 15L
or similar
$3.75 each
.00005 3 KV
.6 .0008
3 KV
.00009 3 KV
.8
3
.0001
3 KV
.08 .ÓÓ12
2 KV
.00015 3 KV
1
.00125 2
.000175 3 KV
1
KV
.0002
3 KV
2
.ÓÓ16
2.5 KV
.0003
2 KV
8
.002
3 KV
.0003
3 KV
.0025
2
2 KV
.0004
3 KV
4
.003
2 KV
.0005, 3 KV
.004
2
2 KV
.0006
2.5 KV
.005
2
2.5 KV
.0006
3 KV
.006
2
2 KV
.000625 3 KV
2.5
1.5 KV
.0007
3 KV
2.5 .018
2 KV
,00075J 3 KV
2.5 .1'
1 KV
Sangamo type A, C -D type 9
or similar
2500WVDC 5000TVDC

mfd

(To Quantity Buyers)

Style

.00025

008

POTENTIOMETERS
Carbon

55

.00Ó5

CARBON & WIRE -WOUND

SKV

.00019
.00015
0003
.00035
.000375
.00039
.0004

DECEMBER ISSUE
FOR OHMAGES

$

19.50
19.50
19.50
19.50
19.50
19.50

$5.20 each

($1.50 in Small Quantities)

SEE

3
5
6

or similar

31

11

3Æf

TYPE

10 KV
10 KV
10 KV

10 KV
8
10 KV
6
Type G-3 or Similar
.05
3KV
50
.005
5.5 KV
25
.00015
20 KV
5
0012
20 KV
15
Sangamo type F-2, C -D type 6,

eis

250K
250K

15

10 K
KV

.005

3331111

10K
10K

.5
1.0
1.0
.25

.0031900

MF

zsoK

10K

KV
KV
KV
KV
KV
32.5 KV

15
15
25
25
25

1.05

WVDC Amp ® 1 me
1
1.5 KV
35
1250
.5
1.5 KV
40
15.00
3 KV 21 (600 Kc)
15.00
6 KV
5
12.50
6 KV
7
14.50
6 KV
5
14.00
Type G-2 or Similar
5 KV
8
17.50

.00035
.00075
.0005

S

M%R

650 0

A

OK

3F

5000

Mfd

04
08

09
.02

10

is

.65

.48
.48
.48
.48
.48
.57
.75
.84
600WVDC
.43
.43
.43
.43
.43

DYNAMOTORS

MS

60

2500
3500
5000
5000

75KV

12 KV
12 5 KV

HIGH CURRENT MICA CONDENSERS
Ceramic cased, Sangamo type G1 or similar

fL

M%S

6KKV

.1

I200WVDC 2500TVDC
.48 .003
.48 .004

.00005
.0001
.00015
.0002
.00025
.0004
.0005
.001
.002
.0025

MS

31F
MR

50K

%

.1
.1

Special $2.69
Many other types of oil filled
condensers in stock. Write for
quotation on your requirements.

MR

234F

30K
50K

34L

.1

4

9.95
9.95
7.50
8.00
7.50
9.50
17.50
19.95
39.50
49.50
69.50
89.50
60.00

8x8x8mfd, 500WVDC

Ya

S

2

.1

G.E. 14F71

3F

25K

WVDC
2 KV

8

intereen
G.E. 14F91
Intereen
Intereen
Fast A6734

34y41á5

100

500

AF
31R

20K
20K

11
31

34R;1R

70
100

j

MFD

G.E.26F444.
G.E. 23F47
G.E. 25F509G2
G.E. 25F774
G.E. 25F450
G.E. 2517360
C.D

Want more information?

Use post card on

www.americanradiohistory.com

last page.

Oakland, Calif.

437

SEARCHLIGHT SECTION
WANTED
ARC -1, 3, ART -13, BC -342, 348,
APS-10, 15, TS -13, 35, 146, 147,
148, 174, 175, 263 ETC. All SCR,
BC, AN, TS. ALL TUBES.

R A DA LAB
87-17 124th

±

STREET

Richmond Hill 18, New York

change without notice.

Phone Virginia 9-8181-2-3
SPEECH SCRAMBLERS

MOBILE RADIO

AN /GSQ-1 A

SCR -508

POR

Palso
OR

avail.

SCR -291A

1.5-30me automatic direction finder. This
equipment used to take bearings on transmitters within its freq. range. Complete
equipments available comprising the following: BC -1147A Rec., PN 31, Power Panel, BC 1159, automatic bearing goniometer, RC -223
antennae system consisting of 5 masts with
legs, MC -412, MC -413 phase inverters calibrating transmitter, cables, 116v 60 cyc gasoline generator. Complete equipment overPOR
hauled and guaranteed

INDICATOR
indicator
"7 in." screen
This is a remote PPI
for use with any Radar for remote viewing.
Contains all indicating circuits and is driven
by the main Radar. Input 115v 60 cyc. POR
VE REMOTE PPI

AN/APN-8 SHORAN EQUIPMENT. Used for
navigation surveying and bombing equipmenta Equipment operates with AN/CPN-2
ground beacons. Operating frequency 290mo.
Accuracy is up to 300 miles
POR
AN/CPN-2 Ground Beacon Available.
SCR -718C ABSOLUTE RADAR ALTIMETER.
Operates 110V 400 cyc. Range 0-50,000 ft. in
2

very compact unit designed to be attached
to either a radio or telephone circuit to
scramble speech. Utilizes coded cards on each
end unless the proper card is inserted in the
receiving end; the speech cannot be unscrambled. Complete equipment available comprising scrambler, code card set, cables, etc.
'an he used with SCR -506, 508, 808, 284 etc.
A

and Transmitter.
Receiver is manFrequency Range 20-27.9mc.
controlled.
ually tuned, transmitter is crystal
Consists of 2 BC -603 Receivers, BC -604 Transxtals
BC -606
Box
80
mount,
-237
mitter, FT
mike,
Control, A-62 Phantom Ant., Headsets,
and antenna. Input 12v DC. SCR -608
10 Channel FM Receiver

ranges. Complete installations

POR

TERMS -Minimum order $25.00 all
prices FOB New York City. 25 % deposit with order, balance COD. Rated
firms open account. Prices subject to

SCR -506A

Mobile radio i ransmitter-receiver covering
2-4.5mc phone and CW. 10-90 watts output 5
channel operation. 12 or 24 volt input. Consisting of: BC653, BC652, Rack, dynamotors,
microphone headset, antennae and mounts,
POR
etc.

AN /ARN-7
Automatic direction finder covering 100-1750
kc. Comprising Receiver, Loop. Control boxes,
Plugs. Mounts, etc

SCR -522

Airborne Transceiver, Freq. 100-156 Mc. This
unit is crystal controlled 4 channel. Power
output approx. 10 watts. Consista of: BC -624
Receiver, BC -625 Transmitter, FT -244 mount,
BC -602 control box, PE -94 dynamotor, an_
$137.50
tenna, plugs
POR
17 volt installations available
TS -102 AP
This crystal t "nlrolled pulse generator pro-

duces a square -topped, 50 volt synchronizing
pulse of .8 microseconds at a prf of 400, 800,
1600 or 2000 cps. and a triangular marker
pulse of 0.4 microseconds duration at a prf
corresponding to a pulse -echo distance of 1500
ft. The phase between the marker and sync.
pulses is continuously variable from -180 to

r

180 degrees.

AN/CRT-4 Sono-buoy used with AN/ARR-16
receiver. Rotates in water and sends magnetic bearing signals to receiver to locate
POR
submarines
B-29 central fire control system. Electronic
and optical computer and sighting head type
P-4. This equipment is used to direct guns
in the B-29 from a central station. Brand
POR
New. Mfg. Sperry
AN/APR-4 38-4000 mc precision receiver consists of receiver and five tuning units to cover
the full range. Each tuning unit is calibrated
POR
directly in mc. Input 115v 60 cyc
AN/APA-11 Pulse Analyzer. Will measure
and display on CR tube pulse rate, width,
POR
duration
BC -348R CAA and Military approved model.
POR
AN/APT-5 300-1200 mc transmitter 30 watts
$169.50
output.
AN/APR-5 1000-3100 mc receiver
POR
BC -639 100-156 mc
AN/APS-10 3cm airborne navigation Radar
POR
POR
AN/APS-15 3cm bombing Radar
POR
beacon.
Radar
3cm
portable
AN/UPN-T
POR
AN/CRN-2 Portable ILS system
TS-250/APN CAA approved altimeter test set.
TS-13AP 3cm sig. generator
TS -146 3cm sig. generator
TS -35 3cm sig. generator

T8-89 Voltage divider
TS -148 3cm spectrum analyzer
BC -227 Freq. meter

TS -62 ECHO BOX
A portable ringing cavity for microwave
research; the unit has a frequency range from
9320 to 9420 mc. with a Q of 60,000 to 80,000.
The echo box is used for relative power measspectrum analysis, frequency
urements,
checks. tests for unstable operation and a host
of other applications in the laboratory.

SPECIAL VALUES
783

Output Power Meter General

RadioLike New $225.00
Signal Generator 160-30,000 EC.
with xtal calibration.. Exc. 1200.00
Model 288X Hickok Universal crystal conLike New 125.00
trolled Signal Generator
Model 200E Hewlett Packard Audio GenerExc. 100.00
ator
Model 210AR Hewlett-Packard Square Wave
Exc. 100.00
Signal Generator
T67/ARC-3hTransmitter, Receiver, Mounts,
PUR
and Modulator with Dynamotor
PUR
R65/APN9 Receiver -Indicator

LR -1

115 VAC. 60 cy.

DaMent

Exc.
20813 Oscilloscope
RTA-1B Bendix Transmitter
Model 330 Clough Brengle AC Cap and Res
Exc.
Turns Ratio Bridge

Type 726A General Radio Vacuum Tube
Exc.
Voltmeter
804C Federal or General Radio Signal Gen.

1N21

1N22

45.00

19123
19127

125.00

1P23

SCTS3/AP718C,

TS 3TCS, TS35, TS45, TS759,T5 6, T 102,
T5147/Uf', T51á8/UP, '15173, TS174, TS179, T5250,
TS251 T5323, (1CT, 1F, 1G, 5CT, 5DG 5F, SC

elsiaalHewltt
ments Corp.,
60

MeasurePackard. General Radio
Boonton Radio, Ferris, Leeds &
Northrup, and other test equipment.
Please state accurate description, condition and your
lowest price. Explain modification, if any. We pay
freight charge`
NEW CATALOG NOW AVAILABLE

PHOTOCON SALES
417 N.

Foothill Blvd.

PasadenaCARLEt

438

1822 _.
1624 _.
_.
1827
1B32/532A

PUR

Exc. 300.00
Exc.
99.50
Exc. 150.00
BC-22IAE with modulation
General Electric Dual Regulated Power Supply
New 300.00
Type ST9A
Type 724A Precision Wavemeter General
Exc. 175.00
Radio, I61LC. to 50MC
A LARGE STOCK OF ARC -1, ARC -3 ART -13,
APN4A, APN4B, APR4 ARB, BC -312, BC -342, BC 348, BC-433G BC -611, BC -1306 CRT -3,196A, 1222,
IE-19A, 1E -35A IE-36A, SCR -284, SCIi-522 SCR578, SCR -625. 1*CS T19/APQ5, T-34/AP, T'S -100/
PUR
AP, TS-184/AP, 14C, Plugs and Selsyns
PUR -Price upon request.
WANTED
All types of radio and electronic surplus. We
especially need: APA10, APN9, APRO ARN4,
ATC BC221, BC34d, BC348,
ART13,
ARC1, ARCS
o
MG149F MG149H12i'U14171i5/A11N7, RSA/ARN7,

SYcamore 2-4131

PHOTOCON, PASADENA -6751

.85
.78
.62
1.95

1A3
1A5GT

125.00

8-330 mc
BC -221 or LM Freq. Meter

$ .99

0C3/VR105
0D3/VR150

_

1R4
1T4

2A3
2AP1

2822
2C33/RX233
2C40
2E22
2.121

2J21A
2122
2127
2134
2150
2155
2X2
2X2A

3A4

387/1291
3C23

3C24/240
3DP1

3D6/1299
30P1
3FP7
3GP1

Box
11E

.

9.10
13.50
2.19
1.00
1.19
1.19
1.65
2.75
.59
.59
.95
7.50
2.25
2.75
14.50
2.25
7.95
8.50
9.50
14.95
29.95
69.50
84.50
.69
1.50
.79
.62
9.50
1.95
3.50
.62

4.50
2.95
3.95

3JP12
4822/E1.58
4825/EL6CF
EL/C5B
EL/C6A

4J36
4J37
5BP1
5D21

5FP7

5JP2
6AC7
6A G7
6AJ5
6AJ6
686G
6C6
6C8G
6H6
6K7
65C7
6SH7GT
65H7

7C4/1203A
7E5/1201
7E6
10Y

12A6
12C8
12J5GT
125E7
125J7GT
14H7
1417
15R
CE22
RK25

23D4
FG27A

7.95
5.50
5.50

5.50
5.50
145.00
145.00
4.69
18.50
1.65
19.50
.89

.99
1.25

1.00
.75
.74
.74
.59
.63
.97

.79
.79
.75
.89
.55
1.30
.85
.79
.52

.59
.55
.69
.69
.75
.95
3.69
.65
6.50

.48
30SP
.45
455P
2.50
53A
65.00
01(59
65.00
01(60
65.00
0K61
_..._
.69
71A
1.25
01(72
1.00
RK72/CRP72
4.50
FG90
10.50
100TH
VR105
.99
112A
.49
VT127 ._..__ 2.10
VR150
.85

211/VT4C
227A
274B
EL

-302.5

304TH
304TL
GL -316A

350A
359A
371B
388A
394A
WL -417A
GL434A
G1 -446A
464A
CK-501X

532A/1832
GL -605
W1-6538
ZP653
705A
706AB
706AY

1.25

4.50

2.95
1.50
13.95
19.50
2.50
4.50
1.50
2.95
2.50
3.50
19.50
19.50
2.50
6.75
.69

2.25

49.95

69.00
50.00
2.95
19.50
27.50

707A
721A
723A8
774A
7248
725A
726A
801
803
804
805
807
810
811

813
814
815
816
826
8308
832
832A
838
866A
872A
884

9.95

2.45
22.50
2.55

2.95
8.50
13.50
.85
3.95
10.50
3.95
1.65

10.95
2.85
8.95
2.79
3.40
1.25
1.25

....

902P1

954
CK-1089

2.65
7.95
9.50

3.50
1.00
3.65
1.25
5.50
.45
.75

.45
957
1.25
1616 .. _..._
.75
1619
1.45
1624
1.00
1625
.._
.79
1629
.97
1655/65C7 ..
...95.00
1846
.95
2051
5.85
8005

iYBi----^4r68
1.10
9001

9002
9003
9004
9006

1.00
1.49
.85
.50

IT'S EASIER TO ORDER BY MAIL!

Free!

Better than ever! Save money

RADIO SHACK

and time with Radio Shack's
new 1954 electronic parts mailorder catalog! 224 pages!

167 Washington St., Boston 8, Mass.

Want more Information? Use post card on last page.

www.americanradiohistory.com
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SEARCHLIGHT SECTION
GRAIN OF WHEAT LAMPS

#318
#328

CLEAR and AMBER
6 V.
.2 amp.
100 for $25.00 10 for $3.00

off the press -our brand new Catalog! Send for
your FREE copy today! Mailed promptly on request!

Just

SOUND POWERED HEAD And
CHEST SET

MOTORS:

NAVY TYPE -No Batteries required.
Ideal for TV Antenna installations,

24 VDC REVERSIBLE

Delco -PM -Permanent Magnet Alnico Field Motor
250 RPM, 27 volts, 110 m.a. Speed depending on
the voltage. Designed to be used in bombsights,
automatic pilots, etc. Cost at the factory $26.10.
Delivery 4 months.
#5071895 3(" shaft.
and some with 11/16" gear.
OUR PRICE, Immediate Delivery!!
Clamps to hold motor: $1.50 ea.

1750
51 850

#5069600

Genuine
TELECHRON
$2.90
3.90
3.90
3.15
3.95
4.30
2.85

I

60 RPM
3 R.P. Hr
R.P. 12 Hr. 425
I

1800 RPM SYNCHRONOUS Motor;
volts AC, 18 watts 134 lbs.; 2"x3"x2'

$450

115

MARKTIME
HOUR SWITCH

5

amp. timing device.
Pointer moves back to zero
after time elapses. Ideal for
shutting off radios and TV
sets when you go to bed.
Limited supply at this speA

10

$4.90

cial PRICE

Also available In 15 min.. 30 min.,

1

hr. at $5.90

hand wound electric TIMING SWITCH. Pointer
mores beck to ZERO and shuts off RADIO-TVEleatric Mixer-Photographic Devices -Time Delay
etc. Furnished with Calibration Chart and
Pointer Knob. Biggest $125
bargain we ever had

cycle BLOWER
(pictured)
approx. 100 CFM
Dis. 234" Intake: 2" outlet.
Quiet running Motor size:
234"x334". NEW
not Gov't.

$1375

Westinghouse Square

.016.00
-016.00

BLOWER
Same as RN -520 above, except
has blower assembly in each side of motor. Order

D. No. 2C069

BLOWERS:
VDC: Oblong Outlet
1" z W. Dual 20 CFM,
$7.95.
Single 10 CFM.
$5.95.

VOLTS

ZENITH Motorized Remote control made for T.V.
but Ideal for opening doors-windows -Turntables
-Gadgets--Tuning Radios. Complete with Transformer 18 ft. cable and reversing button
A few more left

OUTPUT:
330

150

14
28
24

1000

35050
5500

230
250
575
210
220

24

100

60

160
125

80

WOO

12

ore4
or24

13 or 26
12

6 or 72
12

18

260
010

300
160
13

3.9

138

250

50

500
275
400

110
135

SOO

025

150

100
160

500
230
450

90
60

ADDRESS DEPT.

E

-

2800 RPM Reversible Motor-Size: 5-34" z 3-34".
Shaft Size: I" x Ys". Emerson No. 186-0412
$5.95
GEAR HEAD for above motor. Ball Bearing Geared
$5.95
Shaft, 10 to 1 reduction. l'rice

Prie,

.

COMBINATION: Motor & Reduction Gear....$10.00
21 VAC OPEN FRAME -20 RPM Double Shaft Back
Gear Motor with Disengage Clutch. Shaft size: 1-W
Price: $6.95
x 3/16"
24 VAC OPEN FRAME -3 RPM Back Gear Motor.
Price: $5.95
Shaft size: 34" x 3/16"
24 VDC REVERSIBLE-5000 RPM with Magnetic
Brake. Flange Mount Spline Shaft -size: %' x 3/11".
GE Motor only
Motor: 4" L. x 2-34" Dia.
Price: $8.95
#5BA25AJ32A
24 VDC AIRWAY MOTOR -Model #Z-358. Approx.
5000 RPM. Motor size: 2-34" a 1-34". Shaft
Price: $4.95
size: 34" x
26 VOLT 60 CYCLE --80 RPM Synchronous Cramer
$1.95
Motor #1147. Shaft size: 1" a 34"
110 VDC 1/70 HP. 1550 RPM. Motor size: 4" a 2-34".
$4.95
Shaft size: 1" x 3/16". Redmond #157
6 VDC 1/20 HP. 4000 RPM. Motor size: 5' z 3'.
Shaft size: 34" x 34". Redmond #E-56..Price: $4.95
12 VDC 1/30 HP. 4500 RPM. Motor size: 3" x 2-34".
$4.95
Shaft size: 1" z 3/16". Delco #5047520
A.C. INDUCTION MOTOR -115 Volts 80 cycle 1.9
RPM -Torque Oz. In. 75; Watts--9; with variable
Multiple Disc Coder Wheel and Micro Switch mountBracket Assy. Holtzer Cabot Motor Type$R
ed

96

don

TRANSFORMERS

STOCK
NO.
BD -87

2M-25

VOLTS MA

14

8".
1676

81)-77
DA-1A
DM -32
DM -83
DY-22
DM -53

-9

PE

A.B,C5'

PÉ860

USA/0515
USA/0510

USED NEW

6.92 $8.95
6.95
2.56
3.95
2.95
2.95
7.90
3.95

8.95

95

6.95.
2.75

10.95

8.95
8.95
4.95

6.95

PE-101C
3.95
DM -310X 4.95
PE-103
29.95
6.95
PE-132

SP-175

8.95
39.95
115.95
6.95

3.00

4.95
7.95

49.95

8.95
4.95

-

-no

V. 60 Cycle Pri.

-

10,000 V. Ins. OPEN FRAME
$7.95
8" a 5" a 4-34"
Sec. Two 12 V. 4 A. Winding-gives 12 V. 8 A. or
$5.95
24 V. 4 A
A
24
V.
1
V.
A....$1.50
Sec.
91.95
Sec. 24
34
$5.95
Sec. 24 Volt 6 Amps
$5.95
Sec. 6-29 or 30 Volts, 8 Amps
5 VOLT CT -25A

DYNAMOTORS:
INPUT

$6.95

VDC--1-10 HP-3500 RPM. Shaft Size: 34" z 34".
Motor Size: 4" x 3-34". Air Assoc. No. EE -763..96.95
80 VDC-1/50 HP -3000 RPM. Shaft Size: 34'
Motor Size: 5" x 3". G.E. No.5 PN38HA10....$8.95
28.5 VDC-1/35 HP-2200 RPM. Shaft Size: 1-1/2" z
Motor Size: 4-34" x 3-34". Electrolux No.

GEARED HEAD MOTOR-Heavy Duty. 24 VDC 8
Amp. 2-34 lb. Torque; 100/200 RPM. Shaft size:
$8.95
5/16" x 1". Right Angle Drive

24

12

HAYDON SYNCHRONOUS
TIMING MOTOR
110 v. 60 cycle 30 RPM
$2.60
$2.35
110 v. 6o cycle 1/10 RPM
$2.85
nor. co cycle 1 RPM
$1.65
220 v. 60 cycle 2 RPM

$21.95

MINIATURE

2288

Solenoids

$13.95

108 CFM, motor built Inside
squirrel case, 4-34"
3-34" z 3' Dis. Complete
size: 4.14" W. z 9-34" H. a 8-34" D. Order No.
2C067
$14.50
FLANGE TYPE -140 CFM. 3-14" Intake; 2-34" Die.
Complete size: 8-34" W. x 7-34" H. z 6-34" D. Order
No. 1C807
$13.95
FLANGE TWIN -275 CFM. 4-34" Intake: 3-V;' z 8'
Diis. Complete size: 11-14" W. a 9-34' H. x 8-1/16'

214
8

NEON -Argon Lamps
Micro -Switches Relays

- P8.95
-Intake:

1C939....

No. 1C880
COMPACT TYPE

28

Elapsed

o.

$5.95
5 oz.

27

115 Volt 60

Order

6000 RPM. 1
Size: 1-W x

5089-267

BLOWERS

-

-

Motor Size: 2-1/2" x 1-34". No.

INVERTERS:

24

rMmeRound
Meter

27.5 VDC
in. Shaft

C input; output 110 Volt 400 cycle.
239.50
485VA
13.5 VDC 29 A; output 115 V 400
$59.50
cycle, 1 Phase 1.53 Amps
V
21.6
A
PU-7/AP-Input 28 VDC 160 A; output 115
$89.50
400 cycle 2500 VA
PE -118 -Input 28 VDC 100 A; output 115 V 400
Used: $14.95
cycle, 1 Phase 1600 VA
PE -218 -Input 28 VDC 100 A; output 115 Volt 400
Used: $24.95
cycle, 1 Phase 1600 VA
NEW: $49.95
PE -115 or PE -206-Input 28 VDC 36 A: output 80
Like New: $12.95
Volts 800 cycle 7.2 Amps
TYPE 800 -I -D -Input 28 Volts 62 A; output 115 V
Used: $39.95
7 Amps, 1 Phase 800 cycle
NEW: $69.95

10 Seconds to 24 Minutes Timer
A

1008

NJ3A 2
PhasePE-109D-Input

Motors
2 RPM
3 RPM
4 RPM
3.6 RPM
RPM

MOTOR

5D2II
1

-

3.7 RPM. 40 Ih.
Torque Motor Size: 5-34" x
4-1/32" x 3-5/16". Shaft size:
21/32" x 5/16". Also operates
24
VAC.
Phllco No. 441-

and many other uses. 20 Ft. Cord.
Eaph: $5.95
Used -Tested
WIRE -COMBAT TYPE: 2 Cond.
twisted, rubber covered, medium
weight, W-130 @ 10 per ft. FIELD
WIRE: 2 Cond. twisted, weatherproof,
heavy duty, W-110, 525 Ft. Roll $4.75.
COPPER WELD WIRE: Weatherproof.
2 Cond. solid. 1200 Ft. Roll $10.00 or
It per ft.

Perhaps the smallest reversible
GEARED -MOTOR in the world

CATALOG

FREE SURPLUS

AC TO DC POWER SUPPLY

RECTIFIER POWER SUPPLY -Input 105-125 Volts
60 Cycle; output 24 VDC 3 Amp. 200 Watts. Size:
$19.95
16-34" x 15" x 9-34". Used -Tested

INSULATING MATERIALS:

PHENOLIC LAMINATED SHEETS-36" x 36" z 34".
Grade XX Type 1. Black. Price: $10.00 per Sheet.
LAMINATED FIBERGLAS Sheets: 40" z 48' z %"
$30.00 ea.
PLEXIGLASS SQUARES-6" a 7" x 34'-3 For $1.00

COAXIAL CABLE CONNECTORS
AND CABLES:
(SPECIAL) 51.5 ohm. Same size as RG8/U. Prices: 1 to 100 ft. @ 84 per ft. -100 to 500 ft.
@ 7,48 per ft.-500 to 1000 ft. @ 78 per ft. -1000
ft. Rolls (or more) @ 61/s6 per ft.
$15.00
RG -34/U-71 ohm, 145 ft. length
PL -259-Plug ea. end & 32"-RG -54/12-58 ohm.508
RG -8/U

UG-21/U-Plug ea. end & 32"-RG -11/12-75 oh
Ó
506
UG-22/U-with 4" Coaxial Cable

25°á Deposit on C.0.0. Orders

All Prices Are F.O.B., Lima. Ohio

FAIR RADIO SALES

1

3L2 I

M

A,"

OO

H IO

T

$95
v

ALL PRICES F.O.B. N. Y.
EST.
1923

BLAN

64-D Dey St.

EST.
1923

New York 7, N. Y.

X-RAY
industrial

All types for

and experimental

application. Tubes, cables and components.
MEDICAL SALVAGE CO., INC.
217

E.

23rd St.

ELECTRONICS

AIRCRAFT ELECTRONICS
ARC -1's, ART-13's, RTA 1B's, BC348's
AND COMPONENT PARTS FOR ABOVE
WRITE OR CALL FOR BULLETIN

MERRICK ELECTRONICS
RE

New York 10, N. Y.

Murray Hill 4.4267

-

January, 1954

JAMAICA, N. Y.

166-08 DOUGLAS AVE.
Want more information' Use post card on last page.
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SEARCHLIGHT SECTION

AVE 65%

Model 301, RECTIFIER TYPE
0-150 Volts AC, 1000 ohms per colt AC
et
Round bakelite case
¿t
NEWT BOXED
104 for

R.40.7
(it 4
4

8pppppppp xxx)e@pppcpppoppe%

WESTON METERS

0

97

0-200 Microamps DC
0-10 Volts DC (1000 ohms/c)

8

MODEL 731
0-100
Ma (0-100 SocÌ)IKH.

Scale)

9.97
8.97

MODEL 506

0-200 V
0-200 Microamps
0-1 KV with Molt

5.97
7.97
7:97

WESTERN ELECTRIC METERS

Inch round

31V2

0-50 MA

100-0-100

5.97

Micromps DC...

.. ..

0-1.5 Ma DC

.. ..

.. ..

6.97

..

6.97

GENERAL ELECTRIC

0-150 Volt AC -Model AO 22
0-3 Amp RF w/thermo-Model D044
0-5 Amp RF w/thermo-Model D044
Running Time, 99,999 hours 115v, 60 or

TF

UTC COMMERCIAL GRADE TRANSFORMERS
Type CG, Fully cased, Hermetically sealed, Primary
115 V 60 CV.
Tapped from 105 Voit. in 6 steps,
Suous
econdary
duty rating. BRANDS NEW Con11n- $9.97 Ea.
Type CG Choke to match, 12 Henrr, 325
MA.

G. E.

9650 mcs
Attenuation: 0-27 db. calibrated
Power:110-120-220-240V 40-100 cps
._I

-

the total low
$1
price of

Panel Meters
STAN0ARD BRANDS
METERS

-l0 to

DB meter
+20

TS-78/AI

3' METERS

0-200 Microamps
0-400 Mioroampa
0-500 Microamps
0-200 Milliamp
0.1000 Mlllismp
0-1.6 Volta AC

PHANTOM
ANTENNA

0-3 Volts AC

4' METERS

SCR -274N

0-200 Mleroemps

i.

16
S

MFD
MFD

20

5

KVDC
KVDC

49.97
49.97
2.97

mod 660 VAC

ACME PLATE TRANSFORMER

9/(FiK4(ccri

Pri. 220V, 50/60 Cr.
Secondary 3 phase, Y
Volts 0 7.5 KVA

Delta

Connected.

$99,57

2622

Ea.

Handmike 200-ohmcarbon
Ik switch, 5'
cord 6 plugg. BRAND sNEW
Used, Excellent
Shorn

$5.50

CARBON HANDMIKE, Sig Corps, 200
ohm single button. Press to talk

p

4' cable,
BRAND NEW
switch,

p

plug

5.95

USED NEW

T-45 Lip Mike, navy type
T-30 Throat Mike

.85
51.65

.49

DYNAMOTORS
Input

Typo
°DMA

28V
28V
28V
12V

250V .05A.
575V .16A.
540V .25A.

A.
A.

S

7

Excellent Brand®
Used
New

Output

1.1A.

2.8A.
25.5V 9.2A.

°DM-37

220V .080A.

625V .225A.
172V .138A.
28V
224V .07A.
ODM-21
14V
235V .09A.
E-73
28V 20 A. 1000V .350A.
O
PE -86
28V 1.25A. 250V .060A.
O
28V 10 A. 300V .200A.
O PE -94A
150V .101A.
®PE -94B
28V 10 A. 300V .200A.
150V .101A.
®PE -94C
28V 10 A. 300V .200A.
150V .101A.
®PE -98
14V 21 A.
300V .200A.
150V .101A.
®PE -101
13V 12.6A. 400V 135A.
26V 6.3A. 9V AC. 1.12A.
®PE -103
6V
500V .160A.
12V
500V .160A.
®PE -104
6V
1 A.
84V .09A.
®(Vibrator) 12V
5A.
51V .03A.
DM -414
1.4V .400A.
¿(with filter) I4V 2.8A. 220V .080A.
®PS -225 (with
®filter)
28V 3.2A. 375V .150A.

14.75

....

D-401

27V 6.05A.

7.95

16.50®

12.508

2.95
5.506)
7.50 111.50®
8.50

11.7

10.00

12.7

22.50

37.50 O

71

i

60

cycle.

Secondary.

Amt.. In

$99.57

Ea.

12.50

14.50 0

o

O

12.50®

....

10.50

SO
1

VÄ

79.97

TYPE G H.V. MICAS
C4 .00062 30KV $39.57
04 .0012 2514V. 44.57
12V

illuminated azimuth scale. Designed For location of gun installations, radio stations
and portable transmitters.

11V

03 .0013
02 .0043

1

5KV. 29.97
8KV. 14.97

CARTER SUPER DYNAMOTOR
Input, 400V 0u
9 200 MA
CONTINENTAL DYNAMOTOR
Input. 47SV 0 210 MA Output

$24.97

From 4 Ohm. to 50K Ohms
Ea.
From 1 Ohm to 100K Ohme
Es.
60 Watts. From 6 Ohms to 100K Ohms
E.
100 Watts. From 60 Ohms to 100K Ohms
En.
ADJUSTABLE SLIDER, WIRE WOUND
10 Watt. from 1 Ohm to 10K.
26 Watts from 20 Ohms to 2.614.

20 Watts.
26 Watts.

9a a.ceeed

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

.....
......

.20

.30
.40

.50
S

.25
.35

r
3

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

KVDC (VC 12-32)KVDC (VC 50-32)...........
KVDC G. E.

10.97
12.97
4.97

Min. Order 13.00-25% with Order

PEAK ELECTRONICS CO.
66 West Broadway, New York 7, N. Y.
Phone WOrth 2-5439

Want more information?

Use post card on

O
O

12.50 o

Ph

O

16.50

24.50

O

o

Originally cost govt. $65.00 O
O

ringer.

each.
Excellent
Your cost

Condition

$22.25 ó

WILLARD 6 -VOLT
MIDGET

8

STORAGE BATTERY$
3 -amp hr.

1a3d/a6^

BRAND NEW.

zX

34/3"

:1=1)40 nee. $2.65 Q
WILLARD 2 -Volt Storage Battery
AMP.
$2.69®
()BRAND
AND NEWW

p
$

°1

EIMAC VACUUM CONDENSERS
12 MMF 32
50 MMF 32
100 MMF S

¿ with

p

519.97

Stock too long to list. We can supply most sizes, so
order what you need.
30 Watts.
From 1 Ohm to 70K Ohm.
E. S .15

Further Technical Data

o

o
39.500

o
o°Type EE8-Talk
as far as 17 miles. Depend- o
O
able
2 -way communication at low cost. Ideal o
O
for home, farm, field. Up to six phones can°
$be used on one line. Each phone complete o
°bg

WIRE WOUND RESISTORS

IMMEDIATE DELIVERY
COMPLETE INSTALLATION

34.50 O

ARMY FIELD PHONES

1:8:6

KVA

o

o

9.75
1

O

9.95ó

Ph

1500VA.

o

27.50

0PE-218 Inverter-Leland -W incharger-GE.

pin: 28V DC-92A.
pout: 115V 380/500 Cyc.

O

o

300V .200A.
18V AC 2.2A.

1

o

O
4.8 O
O
44.50 O

3.75

A. 500V .200A.
p (with filter) 24V 12GENERATOR
®GN-39-F 14.6V 25 A. 1000V .350A.
$ (16° L, 8e dia. 50 lb..)
$PE -206 Inverter-Leland
In: 28V DC-SSA.
pOut: 500V 800 eye. 80VA.

°

6.950

3.95
6.85
9.50

o.

EICOR Dynamotor

57.500
3.95®

$4.90
2.25

I4V 3.4A.

pDM-40
pDM-28

O

single
5,95

INVERTERS

SOLA CONSTANT VOLT TRANSFORMERS
Input 95-125 V 60 Cy Output Regulated 111V

Semi -portable radio direction Finder using
U -Adcock antenna system. Visuel bearings
are received on 5" cathode ray tube with

NORTH HOLLYWOOD, CALIF.

steps

400

Frequency: 1.5 - 30 mcs.
Power: 115V - 60 cy. Single Ph.

ASSOCIATED INDUSTRIES
CABLE ADDRESS /ltw(E LOS ANGELES
6855 TUJUNGA AVENUE

Phase,

connected.

RAYTHEON PLATE TRANSFORMER

Direction Finder

All equipment is sold with our
certified,i unconditional guarantee, checked and tested in our
own shop. We are a recognized
and approved supplier for Foreign
and U. S. Govt. Agencies We
invite your inquiries for supply or
technical data.

3

Pd. 220V single phase.
6000 Volts to 8000 Volts o
Volt

SCR -291

440

58.97

1

$4.75
5.75
2.45
4.95
1.19

MICROPHONES

T-17

p

p
p
p

BRAND

high impedance
$2.95
low impedance
2.45
low imp (featherwt)
1.49
H -16/U high imp (2units)
CD -307A cords. with PL55 plug
and JK26 jack, 8' long

p
p

Excellent

HEADSETS

$PE-135AX,1

government, a large quantity of
technical and operating manuals on
RADIO. RADAR and AIRCRAFT
equipment. Send for our listings.

For

4.97

.

5 7c

We recently purchased, from the

Write

MFD-600 VDC
1.77
2 MFD-1000 VDC
.97
6 MFD-1500 VDC
2.97
93.47
2 MFD-2000 VDC
2.57
4 MFD-2000 VDC
5.57
2 MFD-2500 VDC
3.97
96.97
3 MFD-4000 VDC
6.97
5.97
1 MFD-5000 VDC
3.97
5.97
2 MFD-5000 VDC
9.97
4.97 50
MFD-330 VAC
6.97
4.57 .1 mid
-7500 VDC . ... 1.77
4.97 .01X 0112KV
DC
2.97
10

NON -INDUCTIVE RESISTORS
Ohmite, 250 Ohm, 100 Watt.
Special, 5 for $2.57

1id4 fated %A:444 ce
IMMEDIATE DELIVERY!

/eduucal

$997

for

10

OIL CONDENSERS
4 MFD-400 V D C..
50.97

NEW GOV'T SURPLUS
2e

Newly Manufactured by

.27 Each

HS -23
HS -33
HS -30

$DM-34D

(Ideal for Model Controls, Etc.)

ALYZER, SIGNAL GENERATOR, WAVE
METER, POWER METER, FREQUENCY
METER, for measuring pulse width, cw
spectrum width, or any X band test within
this frequency. Set is supplied with power
supply and complete kit of adapters, wave
guide, attenuator and all accessories

p
0
ó

gDM-33A

RELAY CONTROL

Contains a sigma midget 8,000 ohm, relay
(trips at less than 2 MA), high impedance
choke, bimetal strip, neon pilot and many
useful parts. The sensitive relay alone is
worth much more than

A precision laboratory or portable instrument
which may be used as a SPECTRUM AN-

forANJARC-3 &

54.97 Ea.

BRAND NEW

890-1

Frequency: 9000

7,97
7,97
7.97
10.97

$210.00
29.50

.

Cond. with $
®Subs' Excel.
crystal
p 1

5.97

WESTINGHOUSE METERS-Model NX35

0-500 Microamps (0-100 Scale)

SPECTRUM
ANALYZER

FREQUENCY METER
NEW! Limited quantity, first
o BRAND first
served)
Range 12S to
O 20,000 Kg, with crystal check points
all ranges. Complete with tubes,
o in
crystal, calibration charts:
Your cost, BRAND NEW

59.97
7.97
7.97
7.97
7.97

0-1Ma (KV Scale).0-50 Ma DC.
0-1.5 Mills DC

*43

¿

Ea.

509.97

OTHER WESTON MODEL 301

Sensational Buy!
MODULATED BC -221 -AK

ELECTROLYTE
ENOUGH FORTWO CELLS.... BOTTLE

°7 -PRONG
2-VOFALT VIBRATOR. FORLB530)
POR TABLE ANDRM ETS(GE
S

®e

Please

pCO.D

$
ooo

include 25%
OMIr

IMU

Deposit with

DR

$3.00.

(

$1.45¿O
$1.49 O
O

order- Balance")

All Shipment.¿

CONTINENTAL RADIO
COMPANY

051

Phone COrtlandt 7-4605
VESEY STREET

NEW YORK 7, N.

Y.$

J p0000OGeOp0¿ppp0¿ppppppp 000
last page.
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SEARCHLIGHT SECTION

SPECIAL PURPOSE TUBES
1824
1627
1842

2AP1....
2C39A
2C40
2C43
2C44
2D21
2E22
2J21

.

.

.

5.75

13.50
1.00
1.00

...

.

1.75

A.

.

2J26
2J27
2J31

2J32
2J33
2J34
2J36
2J38
2J56
2J61

2K25
2K41

3AP1

.

.

.

.

3BP1

3622
3824

3624W
3B25
3B26

6.75
11.00
8.00
5.75
13.50

.

.

.

.

.

.

.

3628
3C23
3C24 /24G

6.50
12.50
9.25
19.00
20.00
20.00
18.00
75.00
12.50
75.00
28.50
19.75
90.00
5.00
3.00
2.25

3DP1. .
3E29

.

2.50
10.75
4.00
2.75
7.50

.

.

3EP1

3GP1.....
4B27
4C27
4E27
4J34
4J35

10.00
13.75

5BP1
5

BP4

5CP1

5D21
5FP7

.

.

5FP14.

.

.

.

.

.

.

5JP1
5 J P4

5JP11....
5J30
5J32

5R4GY...
C6A

C6L
6BL6

6BM6....
6C21

3.75
7.50
3.50
2.75

6J4
7BP7
9LP7
12DP7.

4.00
6.75
1.00

RX-21....

.

.

.

12GP7....
RK -23

.

.

.

.

75.00
125.00
3.00
3.00
3.75
11.00
1.00
15.00
13.00
13.00
35.00
23.50
60.00
1.00
7.50
5.50
50.00
60.00
15.00
4.75
3.00
3.00
12.50
13.50
7.50
2.00

Prices do not include transportation
Usual terms apply

I

'

RK -62 .
RK -72 .
RK -73
F

.

.

.

.

.

.

.

.

.

.

-128A...

2.00
1.00
1.00
75.00

F-129B....150.00

VT -158... 30.00
FG -190
9.50
C-202.
12.50
204A
25.00
.

.

.

.

.

.

.

.

.

.

F-207.....100.00

WL -218.

25.00
250R
5.00
250TH.
15.00
250TL.... 13.00
.150.00
251 A..
253A..... 6.00
267B
7.00
271A.... 5.75
274B
2.00
276A.... 7.50
282A.... 7.50
.

.

.

.

.

.

.

283A
286A
304TH....
.

.

.

.

.

.

.

.

304TL....
307A

.

.

.

.

.

.

.

310A....
311A
313C

323B...

328A....
329A

.

348 A .

.

.

.

.

.

.

3.75

6.50
6.75
6.75
3.00
3.00
3.25
3.00
9.75
4.00
7.50
7.50

349A....
350A
352A

.

.

.

.

.

.

.

354A...

355A
F -375A
393A
394A
417A
GL -434A
446A
.

.

.

.

.

.

.

.

.

.

.

.

.

.

.

446B
450TL...

WL -460..

.

464A....
527
631-P1 ..

.

.

700A....
700D
701

A

705

A

702A....
.

.

706AY.
706FY....
.

706GY.
707 A
707B

708A
709A

.

.

.
.

.

.

....
.

.

.

.

715A...
7156

715C

.

719A....

.

.

ELK GROVE, CALIFORNIA

28.50
2.50
1.00
3.00
125.00
20.00
48.00
851
860
2.00
13.50
861
866A
1.00
55.00
869B
872A.... 2.50
1.25
878
1.25
884
1.50
885
250.00
892R
902-P1... 7.50
10.00
913
1.00
923
4.25
931 A
1.50
959
CK-1006.. 1.50
1.50
1614
1.25
1624
1.25
2050
ZB -3200. 125.00
8002R.... 85.00
4.25
8005
1.75
8012
2.00
8013
1.00
8020
4.00
8025
50.00
PD8365
836
837
838
846
849

.

.

.

.

.

.

.

.

.

Unconditional guarantee extended
Subject to prior disposition

WHITING, OWNER

TRANSFORMER

HUNTING!
WE'VE GOT IT!
Send us your requirements

833A....

3 OUTSTANDING

STOP

if

VALUES!

we

haven't got it listed here!
Just a partial list of our
present stock:
ART -13
BC -342
BC -348
LM
APN-9
ARC -3

Acme Induction Heating
or Transmitter Plate Supply

.

3100 Volts Each Side of Center at 500 M.A. Primary
tapped for 98, 104, 110, 116, 123 Volts, 60 cycle A.C.
Conservatively rated. 15 KV. impregnated mica insulation. Balanced secondary windings. Special high
silicon low loss core. Size: 9" L. x 8" H. x 71/2" W.
Shipping wt: 60 lbs. Priced extremely low at $34.50.

BC -611

VARIOUS TEST EQUIPMENT
NEW EXPORT DIVISION
FOR

1.75
12.00
724A.... 1.50
7246
1.75
725A.... 4.00
726A.... 7.50
726B
40.00
726C
45.00
728CY... 35.00
728DY... 35.00
728EY.... 35.00
728GY.. 35.00
802
3.00
803
3.00
805
3.00
807
1.25
808
1.50
809
2.50
810
9.75
811.
2.50
812
2.50
813
10.00
814
2.50
815
4.50
816
1.25
822
17.50
826
1.00
828
9.00
829A.... 6.00
829B
8.00
830B
2.00
832
6.50
832A...
7.50

723A/B.

western engineers
GEORGE

BC -221

.

721A.....

7.50
4.00
15.00
15.00
15.00
12.50
7.50
2.50
7.50
12.00
1.00
3.00
37.50
12.00
7.00
15.00
4.75
13.50
13.50
5.25
2.50
1.00
25.00
35.00
35.00
6.00
8.75
2.50
2.50
3.00
4.00
16.50
15.00

ALL FOREIGN ORDERS

Prompt attention to all
languages
inquiries

.

-all

Acme Rectifier Filament Transformer
10 KV. insulation. Primary tapped as above. Excellent design and construction for continuous operation. Limited quantity.
Only $2.75 each.

2.5 Volts (C.T.) at 10 amps.

Atten: Schools, Labs, Hams!

WE PAY MORE

Acme Filament Transformer

FOR RADIO PARTS & EQUIPMENT

-

Cash in on your surplus equipment
or we'll trade for something you really
need. Write today!

insulation. Pritop quality. A
highly useful type for many applications. Be sure to
order spares at this low price: $3.25 each.
10 Volts (C.T.) at 10 amps. 5 KV.
mary tapped as above. Absolutely

Write for FREE Surplus Catalog.

NEW AND GUARANTEED

HARJO SALES CO
4109 BURBANK BLVD.
P. O. Box 1187
Magnolia Park Station
BURBANK, CALIFORNIA
Cable: HARJO

ELECTRONICS

-January,

1954

Prices shown apply to present limited stock only.

WELLS
SALES, INC.

Order today.

SEeley 8-4143

833 W. Chicago Ave., Chicago 22, III.

Want more information? Use post card on last page.

www.americanradiohistory.com
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SEARCHLIGHT SECTION

Industrial

TUBES:

Receiving

JAN Tube Types

Transmitting

Standard Brands Only

OA2

.....

.85

.

3HP14
4óz2
4625
4.132
4J36.

1826.......

ELCSB

2.20
1827..... .. 11.50
1P21..
1P23........ 49-50
2.50
1P28
9.00
1P40....
1.55
.

.

.

51321..

5FP7...
5LP5.
5R4GY
5R4WGY..

2.80

1P42

2B22...

5.00
2.25

.

2C33

4.50

2C40.
2C43

6AC7W
WE SAKS

6.00
14.95

2021
2011W

.98
3.75
1.20
2.50

2722

5.00

2C44
2C51
2121

SARG

SASS

6A57G
C61
6F4
6J4

6.50

2)26.

13.00

70.00
12.00
32.00
20.00
215.00
62.95
30.00
30.00

2.131

2137
2140.
2150
2151
2154
2254B
2J61

2J62
2K22

25.00
20.00

2K23

11.50
27.50
25.00
24.00
320.00
175.00
195.00
140.00
4.00
11.00

21425
23428
21429

21430.
21433

21433A
21334

3B24

5BP1..
5BP4..

.

1P41

.

.

.

.

.

3824W
3825
3826

3.50

2.75

3828

4.95

3B29

36P1
3CP1

3C21.......
3C24/24G.

.

3C45
3DP1
3E29

10.25
3.70
2.00
5.00
.95
11.50
2.80
11.50

1FP7
101.1

(1Q

1.70
2.70

.

6K4A......

6L6W GA....
7A147

7C30

.

220.00
140.00
3.50
3.35
3.35
12.00

7068

.

17.00
1.20
4.00
3.25
1.25
2.70
1.90
3.50
10.75
3.50
5.75

28E07
F G31

728AY
7288Y
728CY
728DY
728EY
728FY
800
805
8298

8308

Tubes

6AG5...

5.50
8.45
7.00
85.00

.

838..

3..25

87221

3.50
1.85

971

.65

922.........

6A05...

.48

6SN7GT

.69

959....

6V6GT..

.50

12AT7.
12AU7

.78

12SL7..

.60
.50

12507

.50

25L6

.58

All Other

1616

.35
.45
.45
1.75
1.50
2.00
.85

1620

6.20

966

...

1612..

5545........
5559
5560

35.00
39.50
50.00
8.50
14.00
21.50
28.00

5632

12.10

5550
5551
5557

5588....

5634........
5636
5637........
5638........
5639....
5640.... ...
5641

Types

in Stock. Write
for Quotes

5642
5643

5644....
706C

7070.....
7078
7080
709A

19.59

5645
5646

18.50
5.00
9.25
3.50
2.65

M/LGRAY

N Irby

write
write

6135.,
6146
6163
6187

6201
8001........

8011

801321

1.68
0.21

11.50
11.50
2.75
4.85
3.25
2.50
5.00
S.50
.75
3.95

23, Ohio

an

1285

1711d

St., Ni,w

Turk

ROUND PANEL METERS

Instrument & Accessories
NEW YORK 13, N. Y.

336 CANAL STREET,

WOrth 4-8216 (7)

YOUR BEST SOURCE

TRANSMITTER. RCA
model BTC-10.
FS -1017, Electronics
AA

31/2"

0-50 Micro Amp DC Electrotech
$ 8.50
0-30 V. DC Weston 301 62 ohms/volt
metal case
7.50
0-300 VDC G.E. DO 41 1000 ohms/volt 7.50
0-500 VDC G.E. DO 41 1000 ohms/volt 9.50
0-1. K.V. G.E. DO 41 1000 with IRC Res. 16.50
0-10 V. DC G.E. 100 ohms/volt DO 41
5.95
0-5. Amp. DC Simpson 25
6.00
0-50 Amp DC Weston Metal Case 301
7.50
0-100 Amp DC Hoyt 531 L Int. Sh. Surf
2.00
Mtd.
0-300 Amp DC WH El with shunt black
8.50
scale
5.95
0-50 MA DC Westinghouse NX-35
4.95
100-0-100 MA DC G.E. DO -41
5.95
0-150 MA DC G.E. DO -41
Jur
310
3.00
0-800 MA DC De
3.50
0-1.5 V AC Hickock 47 M
3.50
0-15 V. AC Roller Smith TAS
5.50
0-130 V AC Westinghouse NA 35
4.00
0-2.5 ARF McClintock 35
4.50
0-5 A AC Triplett 0-100 scale, 331
0-100 AC Triplett with Current Trans9.50
former
RANGE
AC
WESTON 528 DOUBLE
METER 0-3.-15. Amp with test leads
12.50
and leather case
Unless otherwise specified the above items all
have white scales, round Bakelite cases, and are
brand new and in original cartons.

MARITIME SWITCHBOARD

Liberty St.

FOR SALE
One used 10 KW FM

electronic components, units, wire, etc.
Your Inquiries Invited
LAPIROW BROS.
Cincinnati

writ.

6098
6099
6101
6111
6112

New York 6, N. Y.
REctor 2-1297- 8

WE BUY AND SEJ.L
GOVERNMENT SURPLUS
Hoffner St.

6.00
5.50

23.00
3.25
1.50
5749........ 2.00
2.15
5750
2.50
5751
.. 2.95
5763
5783........ 1.50
6.00
5787........ 4.25
5814
1.85
5525
12.75
5829......
2.75
5837
110.00
5840
6.00
5844
2.00
5881
2.50
5901
6.50
5902
11.00
5910
.70
5915........ 1.20
5932......-.
8.50
5937........ 24.00
5964........ 1.45
5995........
6.00
6005........ 3.75
6072
5.50
6095
writ.
6096
writ.
6097
write

3.00

120

FL fCTRaNIÇs, INC.

1649

5703 W A
5718
5719
5720
5725
5726
5744

ROUND PANEL METERS

0-1 MA DC G.M. Lab Spec black scale
0-150
$3.50
0-3 MA DC Hickock 56
3.50
0-5 MA DC Gruen G.W. 508.
3.50
0-300 MA DC G.E. DW 55
4.95
0-50 Volts DC Gruen GW 508
4.95
0-300 Volts DC Sun 2 AP 380
4.95
0-500 Volts DC Hickock MR 26 W 500 DC 6.00
0-15 Volts AC G.E. 800 Cycles AW 41
1.25
0-150 Volts AC Hickock MR 26150ACV
4.95
0-300 VAC Triplett Metal Case 232
4.95
30-0-30 AMP DC G.E. DW 51 Metal Case
Int. Sh.
3.00
0-50 Amp DC G.E. 50 MV less shunt
3.50

1.20
3.50

5703

4.50
7.50
3.00
3.00
12.00
12.50
8.00
1.20
8.00
12.00
7.50
7.50

5651........
5654
1601........

7.50
2.95
4.50

5702W0

1.60

955
956

2.75

5693
5702

.

954..........

..

5687

837.95
.......
832A

.

7000

.

18.50
99.50
99.50
99.50
99.50
99.50
99.50
1.50
3.20
12.50
2.75
7.50

723A/13

Receiving

14.00
FG33
23.00
35T..
3.50
F0105
18.50
F0172
29.95
215A
7.50
250TH..
16.50
2507E
16.50
2748
2.25
304TH
7.75
316A
.80
17.00
359A
4.50
388A
1.50
394A
3.00
GL414
120.00
GL434A...
14.00
G L446A...
1.10
GL464 A....- 9.50
473 A... ..
2.20
532
3.50
7..0627
17.00
700A
19.95
700B
19.95
_

4,00

7156722A

1.50

3.50
.50
1.40

15R

19.95
6.50
1.75
4.50
.85
1.90
18.50

701A
702A
703A

9C24.......250.00
9LP7

Fully Guaranteed

700D

6.60
7-50
8.00

21/2"

Specialists in

FOR JAN TYPE TUBES

36, N. Y.

0B2
18.00 954
.85 6C21
0B3 /1/R90 .8516F4
3.95'.955
0C3NR105 .951 RK60
2.25 957
OD33/R150 .85 HY114B... .35 958A
6.75 120A
2.40 121A

1B24
1B29

5.001

2.25

C1B/3C31. 4.50 F127A
1P23
1P32
1P36
1P40

WANTED

2C 39A

*
*
*
*
*
*

G. E. AMPLIDYNES-MOTOR GENERATORS
Input 115/230V 60- 1ph.
Output 250 VDC @ .6 Amps. or larger

URGENT
Will Buy BC348R Receiver @ $75.00
BC348H-K and L Receivers $70.00
Ship via EXPRESS C.O.D., subject to inspection to

H. FINNEGAN
Ave., Little Ferry, N. J.

49 Washington

*
*

*
*
*

Also need Type 5DG Synchro Differential
Generators, 6G Generators, C78248 Synchronous Transmitters, Electronic Tubes,
Inverters, Rate Generators, Autosyns, and
any other Specialized Rotating Equipment.
Advise quantity available, price and con- *
dititon. We are interested in any quantitysmall or large.

*
* ELECTRO SALES CO., INC. *
* 50-58 Eastern Ave., Boston 13, Mass. *
* * * * * * * * * * * * * *
442

204A

i

.

WANTED
ART -13, BC -312, BC -342, BC -348, APN-9,
BC -221, LM. Will take any. Transmitting, Receiving or Test Equipment in
Trade for new Amateur or Commercial
Equipment.
ALLTRONICS, Box 19, Boston I, Massachusetts
Tel. Richmond 2-0048 or 2-0916

2C43
2C46
2C51

.

.

2021W..

.

.

.

27.50 717A
27.50 723AB

.

24.00,726A

.

47.50
32.50
42.50
27.00
29.
195.00
130.00
99.50

.

2X2/879.
3A4
3A5
31328

3C24
3C45

3E29..
C5B
5D21
C6J

.

1.40

1.85

1

2.25

2.50
2.75
7.75
1.20

GE....99e
49g

1.75
CATHODERAY
2.50
5.50
25.00 2AP1
8.25 3BP1
2.75
..19.75 3DP1
2.75
.75 3GP1
9.75
.17.50 3KP1
5.00
13.00 5HP4
3.95
.35 7BP7
12.50
1.35 9GP7
r

715C _

27.50

2J32
2148
2J54
2162
2K22
21(23
2K25
2K33A
21(41
2K55

DIODES

.

7.50, 394A.
3.90 7006
2.25, 7156

2J31

2.133

.

12AY7
6SH7

3.50

.17.50 371B

.

.

$ 99

.

...

SELSYNS and AMPLIDYNES
equivalent. 115/55V 60-

.

17.50

37.50 1N21......
211/VT4C. .85 1N21B.....
FG235A.. .75.00 1N23
304TL..
7.95 1N23A.. .. .
307A
3.95 1N236.... .
4.75 1N26
CE309
310A
4.50 1N38

2.50
3.95
3.95
1.50
12.50
7.75
7.50

2D21 RCA
5BP1

WANTED
G. E. CONTROL TRANSFORMERS
Size 5, Models 2J5FB1, 215D1, 215E1 or

.

2C42

* * * * * * * * * * *

*

.

2C40....

55

.55
.55
.85

801A.
807
810
811

...10.50

...

2.80 Partial Listing
9.25
Query us
3.25
for other
.11.95
Types.
832A.. ... 7.50
6.75 F.0 B. N.Y.C.
.451 845
..
2.25 Rated (0 88)
.65 860
...
.95
.82 865
Firms
4.95 866A...
1.30
1.35, 872A
3.25 Open Account.
9.50 889RA....250.00
Attractive
.... 2.25 Discounts
10.95 918
3.50
1.75
To Quantity
1.25
11.95 923
8.75 931A
3.95
Buyers.
814

.

329B

.

.

.

.

921......

i

WILL BUY

All ARTI3/type T47A $200.00: ART13 type T47

$150.00; BC348 unmodified $65.00: BC348 modified
$50.00; APN9 $200.00; ARC3 complete $350.00;
R77 Receiver $200.00: ARCI Radio $200.00: BC3I2
$60.00; BC342 $60.00: ship via Express C.O.D.,

subject to inspection to

H. FINNEGAN

49 Washington Ave.

Little Ferry,

N. J.

Want more information? Use post card on last page.

www.americanradiohistory.com

ALLIED

ELECTRONIC SALES

SPECIALISTS IN
ELECTRONIC TUBES
7-5839
New York 7, N. Y.
St.,
74 Cortlandt

BArclay

January, 1954

-

ELECTRONICS

SEARCHLIGHT SECTION

2K33A ... $185.00 ea.

71

1N21A..
114218......
3 N21C.. .. ...
1822.........
114 23. .. .. ...
1N23Á
18236

1827........
1827
1831 ... .....
1834
1834
1N3ß

10439...

1840.......

2J 22

2126

20.00

4824........

20.00
30.00
26.00

41325

5.20

2J27
2J31
2J32
2333

25.00

8.00

2J3ß.........

1.75
2.00
20.00
1.70
1.95
2.25
2.85
5.25
8.00
8.00
4.25
6.00
.71
.20
2.20
1.10
3.00
11.50
12.00
1.75
1.50
.50
.50
1.37
.90
1.25
.61

11425........

-

18141

1N43

11443

17444........
11451

1851

17454

1856

INGO

11460........
2AP1

10.00
10.00
12.00
6.00
2.00
6.00

3ÁP1........
3AP1A

33Pí
3DP1-S2.....

...
30P1........5.50
3D P1-52..

56P1
50P1
SF

5.00
6.00
2.90

P7.... .. ..

SGP1

5LP1
781.7

20.00

0A2
OA3-VR75

OB2
0133-V R90

1.00
1.10
.80
.80

.

150.08
45.08

2142
2J48
2149
2151

.80
2.50
2.50
7.00
12.00
3.50
13.00
2.75
3.25
9.00
9.00
68.00
8.00
28.00
11.90
1.90
.60
.60
20.00
21.00
10.00
17.50
1.50
30.00
9.00
5.00
13.00
2.50
2.50
3.00
3.40
3.50
3.50
10.50
10.50

1622........
1623
1024........
1626
1827
1629

..

1835........
1842
1842

A.......

íP21........
.. ...
2622.
2622

2C26A
2C34
2C39

2C40Á.......
2C40
2C43
2C44
2C46

2C51........

2C5í........
2021

2E22
2E22
2E24
2E26
2E27
2E36
2121A

..

...

2134.........

2155.........
21(22
21523
21525

2K39Á

2541........
2X45
3X2
355
3622

3624........
3525W

3526

15.00
24.00
35.00

38.00

2J40

133.00
33.00
35.00
100.00
150.00

21545........ 120.0

25.20

2138
2139

250.08
80.08
30.00
20.00

28.0

21(26
21(29
21(29

110.00

2J37

63.0

3527
3527
3024
3C24
3C31

125.60
.60
.95
3.50
5.50
6.50
6.50
4.50
4.50
4.50

........
........1.50

6.00
21.00

3C45.... .. ..

18.00
3E29X112.00
40.00
4X1 0
3C45

4-1250

25.50
30.00

4-250A.....
4-500A..
4-1000

1111

6-í000A.....
4626
4628

00.0

100.00
140.00

5.75

8.50
10.00
6.00

5

4C27
4035.......

38.00
26.00

ßE27........
áD32

16.50
21.50

4142

195.00

300.00

4152
5022

47.50

16.50

5021

5126.........

125.00
80.00
..
5J32.
1.50
5R4GY.
2.00
60.165W.
1.00
611 RS.
3.00
6AN5..
3.25
6AN6..
2.75
GARS..
2.25
6AS6
9.00
661 G... ..
9.00
661
22.00
6021
55.00
6C24 . .. 1111
.80
120
.65
15
2.00
15E
1.00
15-17.
8.00
8.00
-X21
.

2.00
6.00
32.00

R146ß

T

75TH0T.
...
S1...
..
2490..
249C
259250250TH
252AL...211

.

252A

2530
2550
2586

304TH

304T L...

3070

13.00
21.50
25.00
1.25
30.00
7.00
7.00
0.00
20.00
22.00
20.00
28.00
20.00
130.00
10.00
9.00
9.50
4.00
2.50

316A

3190........

21.00
11.00

3236

327A
328A
329A....
332A

4.00

8.00

8.50

..

7í5A........

8.00
8.00
21.00
19.00
.05
.85
3.00
12.00
4.00
5.50
3.00
12.00
20.00
2.50
50.00
50.00
10.00
26.00
3.00
73.00
15.00
13.50
3.50
21.00
7.00
9.00
7.50
7.50
24.00
24.00
26.00
5.80
5.50
1.90
16.00
5.50
16.00
6.00

7150.

29.00

717A
719A
721A

28.00
4.00

7215
723A/ß

6.00
20.00

350A

350B........
355A
357A

3710

3718........
38ßA
3930
3970

4080
408A1

..

4í4A
446A
4660
450TH.......
á50T1
468
468

47íA........
530
Ni
530

375A.. ..
3750
600
602

6íd

606.....

...
...

7000.. ... ..
7000.. ..
7000.

7010
705A
705A

7070
70ßA

71áA0

7156........

77413

725A
726A
7265
726C
730A
731A
801
802
803
804
805
807

807W..
808
80 9

811A
812..........

813..........
814

816815..........

826
828
8296B

ß30.

.. .. ..

ß32A

1.....

832

834833A

836
837
838
843
845.
851 1111......
852
860.

........

9.00

861..

1.20

45.001.240.... .. ..

.

810
811

864

866A
8693

ß72A........
876..........
ß7R..........

3.00

POWEH. ItIIEOSTATS
25 WATT

1

1.3
2

Shaft
7/16'
3/16'
7/16'
1/2'
7/16'
7/16'

10
12
15
20
25
36
50
60
75

73/1/16'6'

100
121

7/16'
7/16'
1/2'
1/16'
7/16'

1/2'

Ohms

Price
79e
79
79
79
79
79
79
69

145
160
175
185

79
79

SOO

25 WATT
Shaft
7/16'
9/16'
1/2'
y1//2'

300

7/16'
7/16'

370

116'

250200

79

1.000
2.500
3.000

79

i500
000

ARCH

Price

12'

1

1/16'
7/16'
1/8'
16'
1/16'

790
79
79
79
79
79
79
79
69
79
69
79
89

Ohms
1
2

12
15
16
20
22
25
50
75
90

100
23

125

50 WATT
Shalt
2'
7/16'
17/16:/6

3/16'
7/16'
1/2'
7/16'

.1/10'

ESSCO'S JAN. SPECIALS

Replacement parts available for radio compass BC -433 all material -Clean New Condition -Your inquiries on this listing of Reference No. for this unit and other units are

invited.
C-1
C-2

L-1
L-2
L-3
L-9

L-10
S-1
S-19
S-20
S-21

T-35
T-36

T-37
T-38
TB -1
TB -2
TB -3-1
TB -3-2
TB -4
TB -5
TB -6
TB-7

T-24
111
T-25
117
T-26
118
T-27
119
T-28
121
T-29
T-30-1
136
137
T-30-2
138
T-31-1
139
T-31-2
142
T-32-1
143
T-32-2
T-33
144
T-34
145
For Fast

198

148
149
150
151
152
153
165

RE -10
RE -11
RE -6
MO -5

166

167
168

(matched
pro.)

169
170
171
172

175-1
175-2
177
178
179

R-48
R-49
C-63
C-65
T-58
S-24

L-72498
L-72499
A-25097
A-25096
A -29748-5C
A -29748-3B
A-100169
A-100159-1
A-100159-2
ANT. POST

SHIELD
POST

180
185
188

Intelligent Friendly Service
"CALL ON ESSCO"

ELECTRONIC SPECIALTY SUPPLY CO.
58 Walker St., NYC 13, N.Y. WAlker 5-8187

RELAY FACTORY
SPECIALISTS
DISTRIBUTORS
AUTHORIZED

POTTER & BRUMFIELD
STRUTHERS-DUNN
MIDGET RELAY -1t/4" Long
coil $15.00 /dos.
DPNO t SPOT -6/12 or 24 y
4 Pole D.T.-G. M. Relay 24 DC Coil... .$3.95
6 Pole D.T.

o

RN

18D 39

150
185
200
225
500

11.09
1.09
.98
1.09
1.09
1.09
1.09
.98

110 0. OC troll 58.95

RADIO DEVELOPMENT & SALES CO.

50 WATT
Shalt
9/16'
7/16'
7/16'

19.00

3.25

26.00

.40
1.65
90.00
3.50

1.35
1.75

Pries
51.09
1.09

1.09
1.09
98
109

1/16'/'

1.97
1.09
1.09
1.09
1.09
.98

100

780

2.29

3/8'
0/a'

29

CO.
WALNUT

885

9310

954....
955
956....

.45

.67
.55

.40
.95

957
958

1.00

958A

2.00
.80
1.50
.40
6.00
2.25
1.50
.30
.25

1612
1613
1616
1619
1620
1622
1624
1620
1626

1630..........05
1.40
1631
.75
1.00
2.25
1.30
1.25
.80
7.20
46.00
35.00
18.50
27.00
44.00
2.25
2.65
150.00
11.00
11.50
12.75
8.00
10.50

1632
1633

1641
660

2050
505
516
5527
5545
5559
5560
5563
5581
5582
5585
5633
5634
5635

5636....
5638....

12.85
2.50
2.80
200.00
1.40
17.00
1.30
1.20
1.25
9.50

5645
5651
5654
5657
5672
5675

5676..

5678......
5679
5683

TELEPHONE
RELAYS

5686

2-3553

Available Now

SELECT SURPLUS
b4.41' eomponenls for
SCII 183, 186, 187, 193, 238, 240, 242, 261, 263.

ConiobI"

269, 273, 274. 280, 283, 284, 287, 300, 399. 506,
508, 510, 515, 517, 518, 520, 521, 522, 528, 530,
535, 540, 542. 578, 585, 610, 694, 718, 720. 729

SA., SG., SO., APS3, APS4. Radar
Marls II Model 19
Complete units for aircraft installations
ART -13, ARC -1, ARC -3, RTA-1B, TA -23, TA -12,
ATR-23, MN -31C
Accessories spares and replacement parts and tubes,
plugs, connectors, etc. for all equipment listed.
Telephone Materials

Handsets TS -9. 10, 11, 13, 14, 15, 19
EH -8 completely reconditioned and checked out,
special $37.50 pr.
E'E-99, TP-3, 1631-7, 111. 14, ItM-21, RM -20, BD -72
switchboard
Tremendous inventory of resistors, condensors,
knobs, chokes, transformers, switches, coils, wire,
receiving. and special purpose tubes
Your quotation requests are respectively solicited
Red Arrow is always available to inspect, and buy,
or swap for your electronic material. We offer lowest prices, proper presentation on all equipment and
components, and immediate delivery from stock

-

RED ARROW
ELECTRONIC SALES CO.
1217 Summit Ave., Union City, N. J.
Union 3-7916
Direct phone from N. Y., Oxford 5-0984

4.50
4.45
1.90
2.75
8.50
11.00
18.75
6.25
3.90
2.00
16.00
3.25
1.50
2.50
3.80
9.00

5687.

5702........
5703
5704

5718..
5719..
5720

5722..
5725..
5726

5734
5751
5763
5814
5829
8840
5863
5879

1.4.80

3.00

5881
6005
7193
8005.......

3.25
75

9002

7.10
2.00
5.00
70.00
2.25
2.25
3.90
.20

9002
9004
9005
9005
9006

1.500
2.10
.40

8012

8012

80130
8014A
8020
8025

6025..

1.90

Is

Above

Inqui en if
partial.ist7ng
your items are not
listed.

ATT. EXPORT-

ERS & FOREIGN

AGENCIES
for
Special prices ship
quantities.e W.
all over

9

=1t

Large Stock of

100 WATT

98

1.58
1.75
6.00

884

1 09

sa
1/2'

2.060

ELECTRONICS

634 ARCH ST. PHILA. 6, PA.

DEPT. M

Ohms

Price

$4.00

Klystrons, Magnetrons

1.65
10.00
14.00
49.00
69.00
35.00
4.50
2.10
4.00
4.00
16.00
3.00
1.65
11.50
2.25
3.50
11.50
2.95
3.75
3.50
13.75
3.75
4.50
1.50
1.50
12.00
12.75
4.50
7.00
9.50
41.00
33.00
1.45
1.45
3.95
1.25
10.00
55.00

WRITE, WIRE OR PHONE
ALL ITEMS SUBJECT TO PRIOR SALE
PRICES SUBJECT TO CHANGE
CASH PAID FOR YOUR SURPLUS TUBES -SEND LIST AND PRICES

Ohm

$15.00

Receiving Tubes

SPECIAL PURPOSE TUBES

Standard Brands Only
OC3-VR150 ..
1521A

VT 98ENIS
TGLYPEH
5687

Phone REctor 2-1696

W. Broadway - N. Y. 7, N. Y.

Crystal Diodes
CRYSTAL DIODES

SPECIAL

EMELTONE ELECTRONICS CO.

SPECIAL

I

't '
p

CLARE. TYPES C D & E
COOKE, AUTOMATIC -ELECTRIC
ALL TYPES of COILS and PILE-UPS
Send Us Your Spera. for Our Quote
CLARE TYPE C STANDARD SIZE
SENSITIVE TELEPHONE RELAYS
Will Close at Price
Contacts
Coll
4 MA
$2.25 sa.
1) 6500 ohms
lA
3.00 ea.
2 MA
1C
) 6500 ohms
2.75 ea.
3.5 MA
1B -IC
3)6500 ohms
3.00 ea.
4 MA
2A
4) 6500 ohms
3.00 ea.
4 MA
4A
5) 6500 ohms
3.08 ea.
4 MA
3A -1B
6) 6500 ohms
3.25 ea.
5 MA
5A
7) 6500 ohms
CLARE TYPE G HALF SIZE
SENSITIVE TELEPHONE RELAYS
Will Close at Price
Contacts
Coll
5 MA
$2.50 ea.
2A
1) 6500 ohms
2.50 ea.
4 MA
3A
2) 5800 ohms
2.50 ea.
5 MA
213-1C
3) 5800 ohms
2.00 ea.
6 MA
1C
4) 3600 ohms
2.00 ea.
5 MA
1A
5) 4850 ohms
ACTUATOR 1.50 ea.
(None)
6) 3300 ohms
duty
used
continuous
be
for
may
All .bore Relays
operation on 110V. D.C.
RELAYS
TELEPHONE
G
OTHER TYPE
$2.50 ea.
24 or 48V
lA-1C
1) 1300 ohms
1.25 ea.
24 V.
Actuator
500 ohms
2)
1.25 ea.
24 V.
Actuator
3))
400 ohms
1.00 ea.
3 or 6 V.
Actuator
4
30 ohms
CONTACT SYMBOLS
Open R=Norm. Closed C=S.P.D.T.
A=Norm.
G.E. Relays í0C-2791-B109P36 Co11-10,000 ohms
Contacts 1A, 113 Operates on 8 MA....Price $1.65
Signal Wheelock Relays 5I459665 Coil -2,000 ohms
Contacts -1A. 1B, 10 Oper. at 9 Ma Price-52.7S ea.
Leach Relays Type 1025 -SN -BF. Co11-24V. 425
ohms. Contacts-D.P.S.T. Norm. closed. hated
Price -51.50 ea.
at 10 Amps
FIVE Prong CR -2791 G.E. Plug In Relays.
I I C-103025 2200 ohms SPDT 4.5 MA. -54.00 ea.
53.00 ea.
2) C -104B28 700 ohms SPDT 6 MA

Bulletin 8700 Allen Bradley Contactors 110V AC
$7.50 ea.
60 cy. D.P.S.T. N.O. 25 Amps
Plus -In
Clare SK -5032 (Hermetically Sealed)
Co11-30 ohms 6 volts Pn'actsDPDT00
Relaya.

SIGMA TYPE 5F SENSITIVE RELAYS. Ass two
70 ohm coils. Contacts-SPDT.... Price -93.00 ea.
TYPE H TRANSMITTING MICA CONDENSERS
5.45 ea.
DCW
2500,
1)
.003 MFD
.45 ea.
DCW
1200v.
2) .01 MFD
.35 ea.
DCW
1200v.
3)
.001 MFD

Chase

Electronic Supply Co.
105-07 225 St.
QueensH011is

4-507

323 ATLANTIC AVE. ULSTER 5.0488.8KLYN. ',N.Y.

ELECTRONICS- January, 1954

Want more information'

Use post card on

www.americanradiohistory.com
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POWER
RHEOSTATS
u

ARROW)

FOLLOW

ohms

W
150 54.89
.5
50
2.34
4.89
11 50 2.34
1
50
2.34
2
25
1.86
2
100 3.86
2
300 6.93
3
100
3.86
3
225 6.41
5
25
1.86
5
50
2.10
5
loo 3.86
6
25
1.86
6
50
2.10
6
75
3.25
7
25
1.86
7.5
75
3.25
7.5
225 6.41
8
50
2.10
8
500 9.88
10
25
1.86
10
50
2.10
10
100 3.60
12
25
1.86
12
50
2.10
12.5 500 9.88
13
100 3.60
15
25
1.86
15
75
3.25
15
100
3.60
16
50
2.10
20
25
1.86
20
50
2.10
25
25
1.86
25
300 6.93
25
500
9.88
30
50
2.10

.1

FOR

MILITARY ELECTRONICS
r-xre

_

KY

0

u

High powered crystal controlled, long-range transmit-

ter. Frequency range: 300-600
Kc and 2.9-15 MC. Eight
separate channels are provided. New. Send for complete

0

0

TRANSMITTER
TA -2J-24

vs

literature

P.U.R.

VHF CONTROL TOWER

Complete Transmitter-Receiver, Frequency
All mounted on
Meter, Power Supply.
Frequency
standard racks, 6 ft. high.
ange; 100-156 MC. 110/220 v. 60 CPS.
Like new. Guaranteed. Write for com-

literature

plete

P U R

ZRdR t
APR -4 New
Complete
APR -S
APS-4 New,
Complete

APT -3
APT -4
Mark 16
MD4/AP2
MD5/APS3
APS-6 New, MD22/UPN2
Complete

RC-1841FF

APT -1 APT -2 RC-214

RC -224
RC -266
RT34/APS13
T-85/APT-5

1

PP -104-/APT -5

MD38/APQ13

ID 60/APA-10

FOLLOW ARROW TO GET
PRICES FOR YOUR NEW
AND USED RADIO GEAR! What have
you to sell? WRITE TODAY!

1

0

MI -240

1

OIL CONDENSER

=

t

TS -33

1-122

1-I30Á

S

TS-59/APN
TS61/AP

TS -268/U
Boonton Mod.
78H Sig. Gen.

Boonton Type
TS89
102FSig. Gen.
TS-3A/AP TS92
LAD Sig.
TS10A/APN TSI00/AP
LAE-2
Gen.
TS12/AP
TS -102
LAVOIE Freq
TS -12 Spare TS111/CP
Meter: 300Parts Kit TS-118/AP
600 Mc.
TS16/APN TS126
TS-56A/AP
TS19/APQ
I-100 ADF Test
HEWLETT-PACKARD /205 Set

0

.1

3

1

3500
6000
7500

a

1

.25

25

.25

0

2525

:26
.3
.3
5

RECEIVERS -TRANSMITTERS

ARC -1
ARC -3

PE-125AX

R-9/APN-4
R-4/AIiR-2 BC-733-D
ID-6/APN-4 It -57/A RN
MP -10G
BC -788 -A -AM -C

5

:s

IIII

STA/1B

SCR-422

TA2J-24

R-89/ARN
R-1/ARR-1

BC -640
BC -639
I1M-25
RM -26
SCR -284
SCR -536
SCR -540
MN -26 Complete Installation
SCR -561 Equip.
R -44/Aß R-5
Motorola Model Fetr-250 RA -30 DB
AN/ARN-6 BC -447 EE 89 phone amplifier

lerwwrw
GOVERNMENTS.
Seno

=

1:
1.
1.

-Ì

112
WE

HAVE THE LARGEST INVENTORY
Or SUCH
EQUIPMENT IN THE
UNITED STATES.

01

=
=
=

ARROW SALES INC.
'!ailing
Address: P. O. BOX 3878-E. N. HOLLYWOOD. CALIF.
ORiceWareheuse: 7460 VARNA AVENUE. N. HOLLYWOOD. CALIF.
POplar 5-1810

STanley 7-6005

Cable Address:

1.

1.

1..

1500
2000
2500
3000
3500
4000
5000
600
2000
600
1500
2000
2500

7500
1000
250 AC

AC

5ÓÓ

600
1000
1500
2000
2500
5000
6000

1.25

220AC
330AC

1

400 AC
200

2.5
2.
2.
2.
2.
2.

1.86
2.10
2.22
6.41
6.93 =
2.22 or
4.90 l

2.10

=

2.22

2.22
2.22
5.15
2.10
2.22
5.15
2.10
2.22
3.71
5.15
2.22

-60

BLOWERS
Brand NewTop QualityFully Guaranteed
80 C.F.M.-3" DIAMETER ROTOR
General Electric Capacitor Motor-Sheet Steel
HousI8nllet, 2" Outlet. Base Mounted.No
$1250
ing 3'BL 0

C.F.M.-3" DIAMETER

100

ROTOR
Powered by choice of Fasco or Heinze
shaded pole, two pole, enclosed motors.
3' Inlet, 2' outlet. Sheet steel $775
housing. No. BLIOO

7

BLI00-6 Same Blower

6V.
200

220AC
250 AC

330 AC
400
500

9.75
2.25
2.95
3.75
5.30
7.49
1.65
3.49
3.90
7.95
11.25
39.50
1.40
1.80
2.75
3.49
3.95
6.50
7.49
.98
1.85
1.19
1.59
1.85
2.90
4.25
8.95
1.25
.70
.79
.65
.68
1.59
1.85
2.35
3.49
4.95
9.95
12.95
.75
. 80
. 87

.49
.69

.79

.89
.65
.69

230

$875

mo-

C.F.M.-41/4á DIAMETER ROTOR
Powered by Bodine split phase, 1725
rpm 40°C. Ball bearing motor. 4y2'
Inlet and 5'/2" x 3' outlet 51950
No. BL2006
6L20013

$1950

C.F.M.-41/2" DIAMETER ROTOR

Powered by Fasco shaded pole two
pole motor. 4' inlet, 2'V2'
x21/2" outlet. No. BL230F

sºo'Prieee

$1295

600

C.F.M.-6" DIAMETER

Cap. Volt.

2.

600

2.

660 AC

2.

$2850

900

C.F.M.

2.
2.
2.
2.
2.
3.
3.
3.9
4.

4.

4.
4.
4.
4.
4.
4.
5.
S.

5.

6.
6.
6.
8.

s.
8.
8.
10.

10.
10.
12.
15.
15.
15.
30.
50.

.75
2.45
1.98
2.49
2.75
5.49
6.25
10.95
1.95
2.09
2.50
1.85
1.75
1.95
2.25
3.75
2.50
3.49
7.49
1.25
2.35

600

330AC
220AC
400
600
700

800AC
1000
1500
2500
SO

600

10KV

600
1500
600
1000
1500
600
1000
2500
1000
600

`4

4.75

-

pe

ALL SIZES &TYPESalways in stock at
LOWEST PRICES.
Dimensions and Prices
-upon request

=
=

Want more information? Use post card on last page.

www.americanradiohistory.com

Quantity Quotations and Additional
Information Available on Request

WHILE QUANTITIES LAST.

ELECTRIC
313-315

TRADING

CO.

Canal St., New York 13, N. Y.
Air Equipment Experience Since 1906

17 Warren St., N. Y. 7, N. Y.
Phone: WORTH 4-0865

''

400 CYCLE BLOWER-I15V., single phase, 2" Ro5
tor, 30 cfm
400 CYCLE BLOWER-1I5V., single phase, 11/,"
$875
Rotor, 10 cfm

ORDERS PROMPTLY FILLED

cheerfully.

" "l "

WESTINGHOUSE

7.49

P.U.R.
andRound

17

Range: 310 dm @ 1/2" S.P. to 120
cfm @ 3" S.P. Powered by G.E.
ball bearing 1/6 H.P. 3450 rpm
motor. 31' inlet x 31/2" $5500
outlet. No. BL3/0....

P.U.R.

ALSO: Bathtubs
Channel

Redmond shaded pole four
pole motor. 4" inlets and
by 21
out- $
50
No. BL400R
lets.
lets.

PRESSURE-STURTEVANT-

HIGH

Spec.

90AC
330AC

outlets. No. BL200D...

lJ

14.95
4.59

1000
5000

Delco
(General Motors Corp).
Shaded pole two pole enclosed motor. 3" inlets and 2"

TWIN BLOWER -400 C.F.M.-11/2" DIA. ROTORS

2.85
4.25
3.90
3.38
3.95
5.10
3.75
4.25

440AC

DIAMETER ROTOR

TWIN BLOWER -200 C.F.M.-3° DIA. ROTORS

P.U.R.

400

71/2's

American Blower Co. powered by
Westinghouse 1/3 H.P. 1725 rpm
motor. 71/2" inlet and 8" x
6° outlet. Base mounted.
No. BL900ABC

Price

1000
1500
2000
2500
3000
4000
240AC

ROTOR

Powered by Westinghouse 1/4 H.P.
1725 rpm motor. 51/2" inlet and 7" x
31/2" outlet. Base mounted. No. BL600

A. MOGULL CO.
'L S'

bearing

BLIO0 above.

At
1

We have quantities for production runs. Let us quote on your requirements. Open acct to rated firms FOB N. Y.

ARROWSALES

ball

as

BL200.6 Same Blower as
above -6V. DC, ball bearing motor

-

Price

DC,

tor

3.71

2.22
2.34
4.11
2.34
4.40
2.50
4.75
2.75
6.98

We are specialists in components.

2 In

444

20KV

1.
1.25

-

AND INDUSTRIALS!

for FREE Catalogue No.
and Aviation Electronics.

Ì=

.5
.75

= L

AIRLINES

'orcomplete list of Military, Indus i
l

ii°

KV
KV

2

1

2 -METER EQUIPMENT
R-28/ARC-5 Receiver
T-23/ARC-5 Transmitter
Excellent Cond.
BOTH $74.50

Volt.

.00025 25 KV
10 KV
.004
.0075
7 KV
10 KV
7San
.0075
02
.05
10KV

TS251

TS -45A
AP31-3

1-139
1-145
1-212
1-222

Cap.

TS175/UR
TS182/UP
TS184A/AP
TS204/AP

1-146

3.60

Offers a Well -Rounded Selection of
Continuous Duty -110 V.-A.C.
Cycles

Largest Variety
Lowest Prices

TS -174/ÚR

TS323/UP

6.41
1.86
4.90

OIL CONDENSERS

TS-218

TS34/AP
TS-35/AP
TS36/AP

lÁ6-Á

--

6.93575

STEP-DOWN & FILAMENT TRANSFORMER
Primary 115
Made
St scor50Com0 plet Swith 8 Ft.@LineAmps.
L/Plug. New.
$1.98 ea.
10 for $17.50
EDWARDS 24 V. ac/dc 3° ALARM BELL for
above $1.00 each.

Complete line

1E-36
1-95

4.63

15 MFD. 600 V.
Famous Make #CAY 481758-10-Rect.
Case Prod.
Quant. Avail. Terrific Value
$2.79 ea.
Case of 15 @ $2.49 ea.

DuMont 224-A Oscilloscope TS127/U
1-77 Hickok Tube Checker
TS131
1-208 FM Signal Generator TS-148/UP
RPC Model 644 Multimeter TS-173/UR

Hewlett Packard 200-C
1-198
TS-23/APN
BC-638
TS -24A
BC-1255
TS-2a/UPN
CWI-60ABJ TS27/PSM

®

ea.

13

TRANSMITTING MICAS

$75.60

%at

ea. ohms W
37.5 50
2.10 500
150
40
225 6.41 S00 300
50
25
1.86
50
50
2.10 700 225
60
25
1.86
750
25
75
25
1.86
750
150
75
50
2.10 780
100
3.25 800
25
75
300 6.93 1000 25
80
50
2.10 1000 50
100
25
1.86 1200 225
100
50
2.10 1200 300
100
100 3.60 1250 50
100
150 4.63 1250 150
125
25
1.86 1500 25
150
50
2.10 1500 50
175
1.86 1600 50
25
175
500 9.88 1800 50
185
25
1.86 1800 150
200
25
1.85 2000 25
200
50
2.10 2000 50
200
100 3.60 2250 150
200
150 4.63
2500 25
250
25
1.86 2500 50
250
50
2.10 2500 100
300
50
2.10 2500 150
300
75
3.25 3000 25
300
100 3.60
3000 100
350
1.86
25
5000 25
350
150 4.63
5000 SO
370
25
1.85
5000 100
375
150 4.63
7500 50
400
25
1.86
7500 100
400 75
3.25 10000 50
500
25
1.86 10000 100
500 50
2.10
1500052
500: 75
3.25 20000 150
500
100 3.60

HIGH POWER

With mounting rack
New $19.95 ea.
UHF SIGNAL GENERATOR
RCA 18710-A. Includes high frequency oscillator & attenuator, audio modulation oscillator, voltage regulated power supply. all
in one case.
Freq. range: 360-540 Mi'.
Excel. Pond.

U

ohms W

Specify Type Shaft Required -(Knob Type) or
(34' screwdriver slottedy
SPECIAL DISCOUNTS TO QUANTITY USERS

HIGHEST

SOUND
POWERED
HANDSET
R.C.A. MODEL

ELECTRIC TRADING CO.

E

leu

January,

1954

-

ELECTRONICS

SEARCHLIGHT SECTION
INDEX TO THE

FLU XMETER
Used to calibrate field
strength of magnets from
500 to 4000 gauss and indicate polarity. Probe has
gap of 1}ßi". Beautifully
built in hardwood case
with hinged cover. Instructions for operation
on under side of cover.
Size 12% x 9 x 0 in.
Ideal for lab and school
use. New. An exceptional value $2450
at

FREQUENCY

This index is published as a convenience
to the readers. Care is taken to make
it accurate but ELECTRONICS assumes
no responsibility for errors or omissions.

EMPLOYMENT
EQUIPMENT
Is

a

compact,

self-contained, battery powered,
recision (s- 1 Mc) frequency
meter which provides quick, accurate readings. Requires a standard 1.5V "A" and 4517 "B" battery. Has 0.5 MIN. time switch.
Contains sturdily constructed HI "Q" resonator with average "Q"
of 3000 working directly into detector tube. Uses 957, 1S8 and
384 Tubes. Complete with new
inst. book, probe and spare kit.
of tubes. Less
$4750

batteries

PANORAMIC ADAPTER AN/APA-10
Provides 4 Types of Presentation:
(1) Panoramic (2) Aural
(3) Oscillographic (4) Oscilloscopic
Designed for use with receiving equipment AN/ARR-7, AN/ARR-5. AN/
APR -4. SCR -587 or any receiver with
I.F. of 455 kc. 5.2mc or 30 mc. 21
tubes including 3" scope
$1ÁC00
tube
Yd
1

INSTRUCTION MANUAL. 80 pages of technical data
covering the panoramic adapter, AN/APA-l0 is available to those who wish to study its operation before
Purchasing it.
$2.75

HIGH VOLTAGE
OIL CAPACITORS
.ifd.
Volts
Price
.001 50 KV $22.50
.025 50 KV
34.50
X .025
50 KV
34.50
.135
7.5KV
6.95
.2
50 KV
67.50
.25
15 KV
17.50
.25
20 KV $24.50
.25
50 KV
67.50
1.
15 KV
49.95
2.
5.5KV
13.75
2.
6 KV
14.50
SPECIAL! 1.0 MFD.
7500 VDC Oil
filled capacitor
Cat. No. 26F681 $975
Only

I"`

M

MICA
CAPACITORS

High voltage Tranmitting types, thousands in stock.
Wide selection of sizes, types & ratings. All new and
made by top manufacturers. Write for complete
listings.

G.E. SERVO AMPLIFIER

Used in B29 planes for Central Station Fire Control
Systems B2, B3 and B4. Used to drive Amplidyne
SAM31N79A and Control Motor 5BA50LI2A listed
below. New less tubes
$29.50

AMPLIDYNE

G.E. 5A M31 N J 9A. 530 Watts. 7500 RPM.
27v DC. Output. 60VDC. Weight 14V6 lbs

CONTROL MOTOR

G.E. 56A50L12A. ,\r:
Field 60VDC at 2.
New

lupus:
$29.50

lure 27VDC at 8.3 Amps.
:L'1
111.51
4000. H.P. 0.1
$27.50

REPAIR PARTS FOR
BC -348 RECEIVERS (H, K, L, R, Only)
Also BC 224 Models F. K., Coils for ant., r.f., del..
ose., I.F., c.w., oes., xtal filters, 4 gang cond.,
vol.

conto., etc.

diagram.

Write for complete list and free

equipment advertised above represents
a few of the hundreds of items carried
WRITEbut
in stock in our two large warehouses. This
material includes antennas, capacitors,
dynamotors, generators, radars, synchres,
WIR
test equipment, and a wide variety of components.
requests for quotations will
PHONE receive ourYour
prompt attention.
The

ELECTRO=NICRAFT
27 MILBURN ST.
BRONXVILLE 8, N.
PHONE: BRONXVILLE 2-0044

ELECTRONICS

-

January, 1954

INDUSTRIES

SEARCHLIGHT SECTION
(Classified Advertising)
H. E. Hilty, Mgr.

FREQUENCY METER 375 to 725 MCS

:1111441 11111

itren

JANUARY, 1954

STANDARD
Complete self contained, dual 100/
1000 kc crystal, multivibrator and
harmonic amplifier.
Calibrates
with WWV and provides 1000,
100, and 10 kc check points from
100 to 45,000 kc. 115V. 60 cycles
New with instructions. $2395

Model TS -127/U

.1

SEARCHLIGHT ADVERTISERS

Y.

GUARANTEES*
406-417
418-447

SHIPMENT WITHIN

ADVERTISERS INDEX
Allied Electronics Sales
Alltronics
Arch Electronics Co
Arrow Sales Inc
Associated Industries
Avionic Associates
Barry Electronics Corp
Blan
Carruthers Inc., Clarence
C & H Sales Co
Chase Electronic Supply Co
Communications Equipment Co
Compass Communications Co
Connector Corp. of America
Continental Radio Co
Electric Trading Co
Electro Sales Co., Inc

442
442
443
444
440
430
429
439
430
425, 436

Electronicraft Inc.
Electronics Corporation of Nebraska
Electronic Specialty Supply Co

445
433
443
443
437
430
434
439
442
441
436
437
418, 419
434
442
424

Emeltone Electronics Co
Emmons Radio Supply Co
Empire Electronics Co
Engineering Associates
Fair Radio Sales
Finnegan, H.
Harjo Sales Co
Houde Supply Co
Industrial Assembly Corp
Instrument Associates
JSH Sales Co
Lapirow Bros
Lectronic Research Laboratories
Legri S. Co
Liberty Electronics Inc
Maritime Switchboard Co
Medical Salvage Co
Merrick Electronics
Migray Electronics Inc
Mogan & Co., A

Monmouth Radio Laboratories
Nibur Sales Corp
Peak Electronics Co
Photoeon Sales
Radalab
Radio Development & Sales Co
Radio & Electronic Surplus
Radio Research Instrument Co
Radio Shack Co
Railway Communications Inc
Red Arrow Electronic Sales Co
Reliance Merchandizing ' Co
Rose Electronics Inc
R. W. Electronics
Servo -Tek-Products Co
Swedgal, M

"TAB"
Tallen Co., Inc
Telemarine Communications Co
Universal General Corp
V & H Electronic Industries Inc
Wells Sales Inc
Western Engineers
Weston Laboratories Inc
Wilgreen Industries
Wolfe Co., Edward

"AN"

WILGREEN.

AN 3106 A

434
422

All Shell

442

443
423
432
436
431
432
446, 447
432, 433
436
428
435
441
441
421
445
436

'til

your assembly
line stops before you begin
searching for vital 'AN' connectors. Let WILGREEN Industries break the production
bottleneck at your plant! Just
send your requirements for any
connectors, in any amount to

426, 427
420
434
440
444
442

432, 439
439
442
444
430
435
440
438
438
443
433
436
438
433

ON

CONNECTORS

Don't wait

443

Want more information? Use post card on last page.

www.americanradiohistory.com

24 HOURS

Sizes & Types

WILGREEN INDUSTRIES is
making scheduled deliveries
to many firms. Can we do
the same for you?

"UG" Connectors in Stock
'

ON ACCEPTED COMMITMENTS

99 MURRAY ST.

N. Y. 7, N. Y.
WOrth 4-2490-1-2

445

SEARCHLIGHT SECTION
TAB "LP" STYLI SPECIALISTS
AUDIO COMPONENTS

-ß

\

\II/1

GE RPX041
GE RPX050

Cart

Trriplipiee

$4.49
1.98

Play Cart

Electro Alce Triple Play

1.98

Pickup Arm & Xtal HI-outpt 2.39
PM 12' GE 51201Á HI-FI
STENTORIAN 10' HI-FI Woofer & Horn 18.69
Tweeter 10 Watt 40-20.000 %ye
29.98
GE RP1010 Dual .001' & .003 Sapphire
1.98
GE RPJ005 Single .001' Sapphire
1.35
GE RPJ001 Single .003' Sapphire
1.35
GE RPJ004
RPJ013 Duela Diamo.001' nd &' Sapphire 12.98
3

leer

SinGE

AUDIO AMPLIFIERS
READY TO GO

Modell AMPS Hi-Fi 5 Watt
tC amplifier. Plue built-in
Pre Amp GE V.R. pickup,
DO to 18000
pe/1D113 down
2DB 40 eye. Hum level
1
-65DB.
Mile s & Phono
Volume, Continuous Bass
Treble Controls. 13037, 13SC7. OVB 0X6 "TAB"
Ha -Fe special to 7
door. PR PAID .5
dame unit less
Pre Amp. PREPAID
Model 302PA 3 Tube Phono Amp. Ideal15.9898
for
Custom Building Your Phonograph
$4.98
Model 200M0 Mike OSC. Broedcaets Through
Your Radio with No Direct Convection. W/Tubes.
"TAB" SPECIAL
56.98
Medal 100P0 Phono OSC. Phonograph Broad
-

O

...
GET10

`TA B"
T

'

AT

"STACO" VARIABLE
VOLTAGE
TRANSFORMER

Type20/0-135V/3 A/N .511,98
Type116U/135V/7.SA/N, 16,98
Typs 116 Spec. 116U &
Cad/N ............... 21.98
Type 1126/0-135V/
.

/AA/

E1

00

With

A
Amplifier
"TAB" SPECIALny
$47.00
LAB OR HI-FI POWER SUPPLY

Sola constant voltage power
tra .afar mer mounted on
sis w th
chokes
& 2soct 11 ra tifiera sockets.
New Mfgrd By Dumont

dion

SEE IN DARK TUBE
Image-Converter Tube HiSensiy simplified design 2' dia'
'&p
to 360i le
Complete 'data
tuba
e. $7.98; 2 for 313.98
Pe Pwr Supply
1800VDC/35MA, Using Doubler
rrnand
Sockets, Reeieto s, Capacitor.
Diatarom
í15V/60cy Opte
$6.98

111
Furnishes 400VDC/250MA
to filter system & SV/6A
Regulated, 12.6VCT/6 Amp or 2í6.3V/6 Amp DC POWER -SUPPLY
0
to
12VDú/2 AMP
(Common Tap)
pply-inpt
With filter
den sers, choke and rectifier variable DC
tubes. 559 Value
SPECIAL $18.98 115v/60 ay. Usable LAB
In4 battery charging. moat
RELAY SPECIAL
railroad includes voltage del
SPST Min 116VAC/3A.98c; 3 for 02.75
or
-.need 0001,01 e d center B e
SPOT Min 115VAC/
aine
w, Ideal
for two "HO"
8A
TAB'S
51.39; 3 fer 53.75 -;IJ
to Your
Door. Prepaid USA
OPDT OVDC/SA.. 51.49; 2 fer $2.49 --530,951 2 for 520
SPNO 116VAC/15Á- $1.981 21er $3.50
OPDT & SPNO
FILAMENT
TRANS.
I2V DC/10A
52.25; 2 for 53.75
$1.08' 2 for $1.98
DDT Clare CTS
SK6010. Octal Base. 10-28V 2A .3y/24
2,SV/2A B 791 2 for
6.49
Conteste, Nitrogen Old
52.98: 4 for 510. 2.SVCT l0Á 5íf ViN8 ..... .. 10.. for
.. .. .. ..
3.59
2.SVCT/10A 12.5 KVINS .......56.98;
518
COD KENYON 15 KVINS 3 for10.95
"LENK" 180 WATT 7,5VCT/12A
224VÌ1125A
Two
for
3.49
PERFECT BALANCE
or
COD Áp$1.98
/ R 53,89 Two

VA

2213T

V4X4
DX

10/14
Volts

$1.35

2.20
4.25

92.15
3.60

53.70
5.40

56.50
10.50

9.00
12.75
16.25

13.50
20.00
25.00
39.00
46.00

33.
44.95
49.00
87.50
95.00

7.95

4.75

6.75

8.50
13.25

12.95

Holder

up to
u p to
p to
u p to
up to

PRIMARY 115V

60 eye

SECONDARY 0-9-12-11.24-36V
CONT.
4 amp
fß.75
CURRENT
12 amp
16.75
24 emD
35.75
30-33-34-38V/40A
59.75
18 Volt 2 amp
1.98
4

12
24

RECTIFIER CHOKES

Amp
Amp
Amp

Al Hy
Hy
.004 Hy

.6
Ohm
.1
Ohm
.025 Ohm

.07

.4811lh

$7.95
14.95
29.95

SOLDERING GUN
Noothersoldering gun
offer. all
ese eature.
180'Watt, light" lweight

Hot Lamps /40-41-44-48-47

28

melts solder ,334
swivel 180° tip.

a

cade.

peoial alloy korodleee tip. Heavy duty tran
transformer,
trigger -easy action, balanced
a nce
Lugerpistol
r
/eel grip. Foamed light

TAB"

Special Prepaid

$7.45

SPEEDWAY ELECTRIC DRILLS

with Jacobs Geared

Chuck and Key
Model 200J
Workhorse
1,4
HI -tordu
(Powerful) UL a pod.
2400
115V AC/DCmotor.
U-aliigonlinee
online

et;

Rpm
ballthrust
repaid Your Door......$14.9S
,,Drill 600 Rpm & 0 Drill -Bite $20.95
Drill 425 Rpm A 9 Drill -Rite 529,95

bearinSs

Model 79J

Mode1400J

11
1.4

CHROME VANADIUM SPEED DRILLS
29 Drills Chroms Vanadium (C.V.) Speed Steel'

Top Quality for Machinist. or All Pury e Use
1/18 to 14 by 64th.."TAB" SPECIAL
57,90
DRILLS, 60 Pus 1 to 80
5,95
DRILLS, 13 Pcs 1/I0' to C.V
C.V. A Index 1.98
DRILLS. 12 Pus 1/10' to te
C.V
2.98
DRILL INDEX For 29 Pus54'Drills
1.98
DRILL INDEX For 80 P0, Drille'
Deduct 10% Drill & Index Combination1.49

55 PCS
Model

DRILL KIT

cludes
M&
K.Key Drill. Aset'd Drill Rite
r Grinding,
Sanding."Polishim ing.
Paint Sirrer & Many Other
Uses. 55 Pieces in All
Prepaid Your Door..S19.98

Jambs 2Gearedl'Chuck

KITS AND COMPONENTS
011 Condensers
5 for51.25
1.25
Elect, lytics
$ for
Silver & Mica Cndsrs
15 for 1.25
Controls, Popular Value.
5 for 1.25
Resistors, 34 & 1W
100 for 1.25
Sockets,, Asstd. 8. 7S 6. 4F...
Iron Coro Slug & Screw
Knobs, A,etd. w/Insert

"TAB"
Special

12
50

for 1.25
for 1.25
for 1.25

$1.00
Lots of
Q10

KO 'EM

PI

5

METER BUYS

0-30 VDC "AN" $1.98; 2 for 53.25
0-60 ADC "AN" Type Mtg
Less Shunt... 2.95; 2 for 5.00
0-15 VAC GE 234 Rnd BOOcy 1.29
1-150 VAC/Wetehs/244 72nd 3.49
0-150 VAC/25-125cy/3Sí" Square
5.98
RA35/Wstgh
0-1MACD Wstshs 334" S0 RA35 $6.49 A, 2/511
0-500 MADC/235'; End Triplett 221 T
4.9e
0-120 MA RF 355' Rod \Vertov 301
12.9;
0-800 MADC/330' Rod
54.95 H. 2 for 59
1MA \fi,i,, turc 154e Round
54.49

EXECUTIVE DRILL KIT

A
must for the Engineer or
Serviceman. Includes 200H
"
Duty

okdrill
k kewith (hroobe
h'Ish). cUL approved. Aret
chrome
speed drill
attachmentsmfor polishing.
fending, buffing, and heavy
vinyl plastic Holster, that fit
gHoyed

\tr ÿ.
Prepaid

yu

door ÚBÁ

ur halt.

"TAB"

Spal.

$2tia4.00

866A KIT AND XFORMER

Tubes Sakti, xfinr Input 115 Volt 60 ere
output i.bvat, 10A/13v innul. SPECIAL -54.98
7

2.25

1,25

IOH)/125ma/UTC/Cad/
H old/1 KVine

1.98

60Hy/126ma/Cad/H'Old
2.89
20Hy/300ma or 15Hy/400ma/
12KVina Kenyon
8,95
13.511y/í A mp/í 7íi V ins/Roytheoa
39.95
Dual 2 Hy/Sooma USN
951; 2 for 1,49
8 Hy 175ma 280 Ohm
$1.49; 21or 2.49
10 Hy 100ma Freed

1.39

TRANSFORMERS

Aí1115 V 60 Cye Input TV & CR
Pwr Xmfr up to 20" tube.. Hi
VOLTS to 20 KV (w/quadrupler
kt.) ALL tubes. PL & Fil midge
300 VDC/275Ma Full -Wave.; 6.4V/
10.3A, 5.4V/8A, 2.5V/3A Hyperall Core. Oil
Impree
$5.98 A. 2 for $10, 6 for $24
1000VCT/45MA, 795VCT/80MA, 360VCT/5591A
3X5V/3A. 6.3VCT/1A, 6.3VCT/.3A CSD HVINS
CAN RE USED 2X RATING RAYTHEON.
SPECIAL........ $4.50 Hi. 2 for 56, 6 for $22
950VCT/100MÁ
5V/2.4A, 5V/5A, 45V/1A,10%
1.5A WESTERN ELECT
55.49
900V/35MA
2X2.5V/2A, XCLENT 1800V
DBLER T1S1O 2X2 FIL WNDG9
$2.25
850VCT/148MA, 5V/3A, 13.3V/5A, 6.3V/3A
$5.49: 2 for 59
800VCT/150MA STANCOR..54,981 3 for $12.00
780VCT/250MA, 5V/6A, 12.8V/5.5A
$7.95
778VCT/200MÁ, 5V/3A, 6.3VCT/5A
THORDASON ...55.98 A. 2 for $10, 6 for $24
770V CT/200M A. 5V/6A, I2.8V/5.5:1
96.95
770V/2.5MA 2.5V/3A, HVINS HMSLD includes
FILTER PARTS 4/scope
$3.69
720/85MA, 5V/3.5A. 6.3V/3.5A
$2.98
700VCT/120MA, 2X6.3V/3A. 6.3V/1A
Price
$3.981 Two for .........$7.25
680VCT/200MA, 5V/3.5A, 6.3V/4A. 78V/1A
54.39; 3 for 512.
600VCT/SOMA, 6V/3A, 6V/1.5A, 5V/1A..$2.49
420VCT/90MA, 6.3V/1.9A. W/INPUTS 8. 12.
24. 115VDC & 115 & 230 VAC A
$1.49

.....

",.§,

MERCURY
THERMO
REGULATOR

930 VAC

"CD"

MFGR

"AN"

CONNECTORS
REDUCED UP TO

11

f!!/

90%

5

Iadirr

for the Labo
r Service
Defoe Pin Point TeL
t.
or When Urina Carbon
r toedy

dined
F

i

ting

Cleaning
Preaálon
Um

Job Boggle'

óobrseoa

Hellmann Maso Bkre. Amps; 3 7. 9. 12,
Il, 20 30, 35. 40, 80. 180 Ea. {1.89110 for 515.9
St. D & CH Toggle S. Bekrs, Amps, 6.
10, 15. 20, 25 9áa
10 for $0.90
Kiison Therms Pueh Button Brkre Ampst
5. 10. 15. 20, 25, 30 890
10 fer $7.98

WHILE
THEY
LAST
ELECTROLYTIC CONDENSERS
AEROVOX - "CO" - MALLORY
SPRAGUE
690; 3 for $1.95
2X 2OMFD/450V DC
9Be; 3 fer 2.50
2X ISMFD/45OV DC

1.10
1.2$
2.25
1.20
2.39
1.95
1.00
2.00
5.00
1.00

3

for$1.25

1500V DC
95e; 2 for $1.50
600VDC
1 50; 3 for 4.00
3MFD
330VAC 1000VDC
49e; 3 for 1.20
2s2MFD
600VDC Vit. O.
$1.25 O. 2 for 32
BATHTUB SIDE TERMINALS
1MFD
600VDC
39e;3 for 1.00
4MFD
50VDC
50e: 5 for 2.00
.1MFD
2000VDC
1 05: 5 for
4.50
2x.1MFD 400VDC
49c:5 for 2.00

OIL CONDENSER
SPECIAL

$1.15 ea.

LOTS OF 3
Case Dimensions Not Including
Insulators, 434 H -304W -1M D
Quantities Less Than 3, Ea

$1.98

OIL CONDENSER
SPECIAL

2 MFD

600 VDC

Type P09. Steatite insuA
lator., Adjustable Haunting Clamp.
Cam 2' Dia x 2M' High. Brand
New. Special ....69e; 3 for $1.50

STORAGE BATTERIES
Volt \VILLARD Mini -BRAND NEW 6 os
Designed Portable Equip. Models...98c; 4 for $3
Four 36V BATTERIES w/acid'.......... 3.35
2.98
2V 20AH \Villard PLUS 2V. Vibrator
3.59
2V 20614 Batt. W/Vib. & Aoid
2.89
4V/1641H Could
2.98
6V/6AH Willard NTB/B-14U
3.2$
6V/6AH Batt. W Acid'
6.98
6V/40AH Willard
9.25
6V/40AH Batt. W/Acid
36

Acid it shipped in Bottles,

IN23B

Sylvania

J

R'Exp only.

CRYSTAL DIODE HDQTRS.

$1.89'1

New, Bored & Jacketed Lots of 10
Smaller Quantity, Unit Poise 52.25
1N21
05c: 6 for S 4.00

for S 7.00
for $10.00
1N34
64c; 10 for S 6.25
1N47 .............54.00. 5 for $16.25

1N21B..... .....32.89;

5
4

THAT'S
A
BUY

Dept.1E 111 Liberty Street, New York 6, N. Y., U. S. A.

80-2x2Omf/450-Osede

afaal-

www.americanradiohistory.com

6901

79e;

3
2
3

Ter

1.95

fer 1.29
fer 1.95
fer 1.00
for 1.00
6 Ter 1.00
3 fer 1.00
5
6

1

FLANGES and
WAVE GUIDE

°

U039 ta UG45 "X" Band Adapter, Flange te
57.46:6 for 57.
Choke. Sperry Osan
U040/AV Choke Bread Band... $1 40: 8 for $7.
$1.431 e for $7.00
UG51/U Choke
UG52A/U Choke Plain Flange $3.00: 6 for $16.
With
Indexing Slot
UG52A/U Round 251' OD
53.00; 0for $15,
FLEXIBLE WAVE GUIDE
CG166/U (42') (E165003) Terminate. 0G52/U
$20.001 3or $54.011
Stock WGF-8
CG16 U (12') (E337050) Terminates fUG52/U
55.00:3 for $12.00
Stock WßF-1.
C0166/U (24) Terminate. U052/U
$11.001 3 for $30.00
Stock
V701-2
Technncraft (2S4ú) Rigid to Flex X -Sod.
13040 to Rigid W.G.
E -Plans Wave Guide.
Ending in Uß40. Round Threaded Keyed Chokeke
Ps 0 Dí64124 W.E. & 81806 Phileo. Stook /
55.00 6 for $12.
W OF/R-1
Plato
Te noes. aft (3') W.O. (X -Band) to,
O.)X'.$2.501 8 for $6.00
Flange.. Stook W011-4....
Technics/t (4' W.O. (X -Band) to U080 Plain
$3.00; 8 for $8.00
Flange. Stock WGF-t
Guida (%-Band) 90 Bead E -Plans
Rigid
End
914
014UG40 Choke FI gee Each$10.0!
Pt 11130-752.25. Stook I WGR-RI
Horn Antenna 44 W.O./ÚG186/U Flange 00
Twist "X" W.G. to 100° Elbow k Matching
Enoloeure, Pt / BO -716408, Stock / WOR-HI
..9(5
Cord & UG/Plu, TO33/AP Frso Mtr1(Cox
$1.0
S.C. I6FK4W11-1.48 .408 Speelai
AT49A/APR4 Broad Bend Conical AOtenns 800
to 3300 Mo'e. Type N Feed........... $10.90
H.V. Transformer, Filament 8.8V/40A OOKvi.s
$49.90
With
G.E.
$39.00
Well Filament k HV. Pulse Plate R

32Magnetrontted

MICROWAVE

20

Klystron Mts Assy (723AB) &
Coupling to 2 Type '/4" Co-An

Fittings. An Shown.
"TAB" SPECIAL ....,......012.98
1 Microsecond Delay Line"Millen"
Variable Attenueter53CMrVer91nierr
ADJ, FIND Choke to Straight Flangs
F
e
Low Power. Used 3with
Watt MeterBridge
Meaeuree Low Leve[l MiersBolometer,
Balanced
Direst
er.
wave
Calibrating Range. WI Miieenw
Reading.
Readlg.wSelf
598.01
to 10 Milliwatts. SPECIAL
12ARRETERS-THERMISTORS-VARISTOR1
g
Sperry Type aí1/126 Ohm
B

lifer

$10.

Sperry Type 821/200 OhmO;
$1.$01 12 for $18.
51.48
52.98
51.48
01.90
52.49

Thermister (Tube W.E. D107332
Thermister W.E. D 168391 ...nana
W.E. D170396
Thermister (Button)CUO
Varistor W.E. 17A CUO
Varistor W.E. 30C
Varistor W.E. 40A CUO/9PL
Varistor W.E. 4íA/CUO/BPL.. .......
Varistor W.E. 097 66.............. .. .
Varistor W.E. D16 906..... .......
Varistor W.E. D178220

THAT'SA

BUY
PH. RECTOR 2-6245
CABLE: "TABPARTS"

52.50

S1.5e

5$2.411
.90
$1.71

Money Back Guarantee
(Cost of Mdse. Only)
$5 Min. Order FOB
N Y C.
Add Shoo.
Charges or 25% Dep.
Prepaid Mdse.
USA
only. Prices Subject te
Change Without Notice.

January, 1954

446

79012 }e1 1.29
791: S lev 1.21

MICROWAVE

/ù

`.7
25¢

49e;

25MFD/400VDC
46MFD/4SOVDC
20MF/450Vk20MF/25V
60 mf/850vdc FP
80-1$-10 mf/250vde
40-20mí/250-25ade

2.95

I

59\6/1

3X 2OMFD/400V DC
$OMFD/450V DC

3.00
1.20
1.25
1.49

SMFD
SMFD

600 VDC

Most

o

CIRCUIT BREAKERS

2.39
2.25

LOTS OF 10

1N21Á...........51.55:

OFF LIST
Send Us Your Query

Q

Ledéee'

$2.50

OIL CONDENSERS
WAREHOUSE CLEARANCE SALE
RECTANGULAR CASE

EICO TEST EQUIPMENT

f Type
Prlior Price
145K Sig Tracer $19.95528.95
221K VTVM
25.95 49.95
31516 Sig Gen
39.95 59.95
322K Sig Gen
23.95 34.95
360K Sweep Gen 34.95 49.95
377K Aud & Sq
Gen
31.95 49.95
470K Scope 7'
79.65129.50
425K Scope 5'
44.95 79.95
625K Tube Tester 34.95 49.95
5661( VO
14.90 1895
1171 Res,i,tonce Decade 24.95
Indu
& Schools Write Qty Price
We Buy, Sell & Trade lusts

6901 0

69e;
69.1

Smaller Quantities Each

DUAL CKT, 105° F k 32 F. Extremely esoeitive & accurate
ate form t exacting requirement.Research. Fire Prey.. Freeze. Pt Control. or Mo. Min Temp Control. Brand New, /date
ckt.
Ea. 960: 12 for 510.00
Stock

PRICE

800
800
800
2600

for .65

10

PRECISION OILER OR
CARBON TET DISPENSER

C

WVDC

330

AM'

fer
for
S for
1.751 2 for
B
.01
56c: 3 for
000
.01
1000
49cl 3 for
B
.01
1200
69eí 3 fer
A
.005
3500
1.19; 3 for
B
.004
49eí 3 for
600
.002
1200
We; 3 /or
A
.002
95.1 3 for
2500
A
.001
55c; 3 fer
1200
C
.0007
89c; 3 for
3000
.0004
2500
391; 6 fer
.0001
250; Sfer
600
C
.0001
8901 3 for
3000
.0001
5000
1.49: 4 fer
C
00005
391: 4 fer
8000
Write for Condenser Listin0
CONDENSER SPECIALS
2 MFD
1000 VDC

FILTER CHOKES

10Hy/75ma...........

MFD

.033
.03
.02
.015

eFlshLep

l'

YOU

A

Cabl. Power

1I5V. High Polski Finish. Reg. 91.01
10 for 57
Neon P nrel Lit./ Dlaleo 08404 Clear
With Lamp. Reg. 51.091 SECIAL.79c

PICK
THEM

Fig.

&

SOCKET ASSEMBLIES

MICA CONDENSERS

6.98

1211y/13Oma/3KVioe

Reflector

"TAB

Sneci5;

for

8'

&

04' Jewel Bayonet Socket

loco's.

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

1

9.98

Light Dimmer (Shutter)
EA.
Regular 97c
Lest Than (3) Ea....39e Lott of 5
Dial.. 31101 Pilot Light
Jewe

Nedlols.

RECTIFIER XFMRS

9.98
9.98

10.98
9.00

......

25.25

25.50
16.25
32.50
if Traneloreeser Combination
5
60 0yc Input
14VDCIat 12 )tamps
519.08
28VDC at 4 amps.. ..... ...... . 14.98
28VDC at 12 amps
29.90
28VDC at 24 amps
59.95
28VDC at 50 amps
127.00
C "TAB" last delivery SPECIALS

Rectifier

10.98

Team( and Condenser.. Tea 100MFD/460Y/
100W.9. Condenser.,
Redstone, Capacitor*
Reetifiere & Socket.
$29.98
Or With 3 "CD" 625 MOD (1050 MFD
100 WS) Ceodeneers
..
$36.95
100 Watt Sec Condenser Bank 72MFD/í800V
Per Unit, 85 Unite Total 81.2MFD 100 Watt
feed,. "TAB" SPECIAL
07.90
625 MFD 450V "CD" Covdeneer.$0,O01 2 for 15.
,SMFD/600VAC/I800VDC/18OOVIvtermit'f 56.

Wflee.

Current
Cont.
1 Amp
2 Amp
4 Amp
6 Amp
10 Amp
12 Amp
20 Amp
24 Amp

7.25

100

100
200
200
200
200
150

100 WATT SEC PHOTOFLASH KIT
Include. DX Flash
H

ace
Powerise n pcelth
ie
to your
modification..
Immediate delivery.o
36/28
54/40
13100
Volta
Veit.
Volts

.GR

7STACO

25hm

285T

SELENIUM
RECTIFIERS

43,98
55.00

50BVRIC0-270V31AmrLN.
/
/

OE FT1l4
AMOLO 5004X
GE FT 210
SYLT. 4330
FT 110
X400
BPROPA100

U10
No. 1

SELENIUM RECTIFIERS

1/2 WAVE FOR RADIO & TV
CURRENT
LIST
"TAB" QTY
PRICE
PRICE 12 FOR
65MA (+q 130V
51.50
fan
17
75MA ®® 1301/
1.85
69
58
100MA ® 130V
2.05
.79
8.68
150MA ® 130V
2.25
.99
10.78
200MA ® 130V
3.15
1.39
14.98
300MA to 130V
3.30
1.49
15.98
400MA ® 130V
4.25
1.89
500MA ® 130V
4.40
21.28
230MA ® 18V
1.40
.59
5.98
230MA ® 36V
2.25
.89
8.38
250MA ® 300V
6.95
1.39
14.98

ADJUST -A -VOLT

Type 1226/0-d2 0V/9Amp/Cad/N
STA C O/3000/0-135 V/30A mp/Cad/ N
GR

TAB PHOTOFLASH LAMPS
"Tab
W -Sac.
No.
Replaces
Max. Each
USW
PRO//FA104
180
$5.98

VoReplace

'S A BUT

METERED/3SVV/6Á/N 40.50
Industrials: Order 6 Deduct 5%:
12 or more 10% delivery from stock.
t%te Thro"
Your Radio. No Direct Hookup.
RHEOSTAT SPECIALS
Tube.
TAB SPECIAL
t6 ohm 25W /knob
54.98
51,49; 2 for $2.49
20 ohm 50 W Model J
1.98; 2 for 3.50
GROMMES SPECIAL HI-FI AMPS
80 ohm 50W w/knob
2.25; 2 for 3.98
6J2 Pre & Pwr Amp 8 Watt 20 to 20Ko...535.77
Model K
1.98
for 3.50.9
S03GP Pre A Pwr Amp 10 Watt 20 to 20Kc 53.90 200 ohm
\M del D
1.49: 2 for
21511A WBitameoa k Pwr Amp 24 Watt.
260 ohm 25W
1.19; 3 for 2.98
h 10-100 Ko.
300
ohm
325W
Model
P
New Gtd
2.98; 2 for 5.00
87.50 350. 500.
Am.5D0
5000
ohm
Slotted
DLike
toG Ka
53.90
SPA Pry An, for Reluctance E. Cart
shaft. 25 watt .. .............79c; 3 for 2.00
11.37
SCI Record Compensator
Write for Others and Quantity Prices.
9.50
Columbia 360 Heroiepherio Prepaid USA 136.71
INFRARED
SNOOPERSCOPE
Changer k GE
O RPX050 CR6Otr¿Speed
ge.
Above.

FEDERAL "ITT" SELENIUM
BATTERY CHARGER RECTIFIER

10-0-10
100 Amp
Y utr OdTinefcient
euRest. ~1
with the New Selenium Type, SPECIAL..S11.8S

-

ELECTRONICS

SEARCHLIGHT SECTION
equipment for college, school, Laboratory,
Government & industrials; Supplied in easy to build
Kit or factory Wired form. Designed for continuous
use on Factory production line.
Test

"TAB"
THATS BUY

TUBE SPECIALISTS

OA2........
$0.88 6BO6GT....
0A3/VR75.. 1.04 66137.......
6C4

A

OB2

O63/VR90..
0C3/VR105.
003'VR150.
1B3/8016....

1.82
8.87
8.98
2.24
1826.......
11.98
1627
1B32/532A.. 2.48
9.15
1635
14.87
1B37
29.45
1838
1B41....... 49.95
37.48
1842.......
1.98
1846
1863....... 45.00
.48
1L4
1.35
1L6
.98
1LD5
1823
11324

toreary Precise Accuracy and Dependability.
5 Separate Switehee, 11 Positions on Enoh;
elm or mteue better than 1% for Extreme
Accuracy: Reding. from 10 OHM to
1,111.110 OHM in b Decades. Deeply
Conetched Aluminum Penal; RuggedProebe
Complete with femme
6truvtien
lmpueed Construction Manual. 3N'
OH

x

2'.

$18.95

#468K (KIT)

1LNS
1R6

524.95
wired
0408W
518.95
/470WCañanity Ds ads.. wired 524.95

IR5.
1U4

PRECISE ACCESSORIES

for u e with VTVM #000
Model 999 HI -Voltage Probe.
on inner and
oe
or 907. Ee eotiai for every TV e.rviman.
Individual
ham. Rnggedoonetrntion feature. include: 3 changeable

1

medie protection naninel voltage breakdown,
Op. A rapist.. wivel mount, mechanical shockproof
etra"Non.

"TAB

$6.98

#999

SPECIAL

capacity l... than 3,0mí
Model 9121RF Probe, inputInput
reietaneo; 2001( ohm
freeueee7 ann. up to 250mo. ohm 1c0h0amnot.
edT
1 e. 16óK ohm IOme. 20K
he
pas A

700: for

na
Baeet Am prfce n Ryl)

owCaelibitr7t

modo.

17,¡ #912A25 Probe VTVM 909 & 907 $4.25
$4.25
#9127 MM Probe Oscilloscope
att.nuator probe permit. snore
Model 960, 10 to 1 capacity
ee paoity loading effect. Freguenoy range
wneme s with 1/10than
#960
55.95
capacity
7mmf input

Ossmosis 100me.

Lose

MODEL 635 UNIVERSAL
AF SINE-SQUARE & PULSE GENERATOR
Efficiently & effectively tests all AUDIO & VIDEO
These

CIRCUITS

Features

fins

Waves
Ware.
Sr*
Wien Bailee Oscillator

MODEL 630 RF -AF & TV MARKER GENERATOR

Variable modula-

Cheek them feature»: Advanced circuitry
bridge
Crystal marker Wein
cathode follower output
Cocotant output fmDedanoe
F O..
Coelpitts RF Oso
Complete shielding FuademeatsleRFtbrou(h
Vernier tuning
band
3

0 ¢Mea

4raudioband.. 20oÿ to 20 K..7

"TAB" SPECIAL #630K (KIT)
#630KA (KIT) Pre -Assembled RF Head
#630 W FACTORY WIRED

p

<!11
111)".

$33.95
$38.95
$53.95

SUPER VALUE
INTRODUCTORY OFFER
SOLDERING IRON
LONG NOSE PLIERS

ROLL OF SOLDER
REGULARLY SOLD FOR.. $4.98

With Precise or

RICO

TTAD EQBPECIAL

A
J

EICO TEST INSTRUMENTS
Modal $28 tube teeter. Feature. Include 4Sí' say to read meter(
epedroll Mort; lever mitohes for toting individualelements;
all the latest Radio -TV-and VR tube»; protective overlMeeks
ed heavy gauge steel.
oad Indicator, tc held
034.95
TAB" SPECIAL #6251( (KIT)
19.95
#625 (FACTORY WIRED)
30 amp
Medal 1040 battery eliminator and charger kit. 5 to B volts
o tinuoue; 20 amp intermittent; heavy duty rectifier; full w
bridge; voltage and current output meter; fused primary; auto(oatia
rugged steel cabinet; s serviceman's must' (or
Meleaondery;
auto radio repair.
"TAB" SPECIAL #1040K (KIT)
$34 95
#1040 (FACTORY WIRED)
and R -C -L comparator.
ModI 950A ResietanceCapeoitanee bridge
erviceman.
Deigned to meet the n ede of the laboratory
1

eietore 0.5 to 500 MEGOHM condensers
M eaeuree
d aste
source
for mica and
eleakgeO DotV ior
anhat.F teat:
footer: se
Rugg d eteo)
co dneore.
ce15ÁB" SPECIAL í950A -K (KITj
519.95
29.95
/950* (FACTORY WIRED)
pact and rugged; DC 5 Rnge to
Medal 511 VOM nco rate,
to 1000V; DC
3500V; AC (4) Rnge to 1000V; output (4) Rnge
(8) Rego to 100MA; DC (2) Rog» to 10AMP; ohms (3) Rags to
MEG; DB -8 to +55; etched panel, rugged case.
I TAB" SPECIAL #5111( (KIT)
$14.95
37.95
#5111( (FACTORY WIRED) ..... .. .. .. .. .. .. .. .. .. ..
and audio
Modal 145 Signal tracer; audibly tracee RF. IF. Videofaulty
tags
lo0slisee
CRKTO from antenna to speaker. Quickly
High
sensitivity
sad pinpoints defectivo parts and Intermittente.
VTVM jack for stars
over
system.
fain oompar.ob; usable oeinterco m on
$19.
TAB" SPECIAL 1451( (KIT)
95
/145 (FACTORY WIRED)

A

PRECISION
RESISTORS
CP1/2 AND CPI 10/ ACCURACY
MANUFACTURED TO "JAN" SPECIFICATIONS
rho clime ofa lifetime. Take advantage of these tremendon.
.aviage. Normally sold for b9e to 090 each. W. oiler them new
I% Wgkor Carbofilm, HiStabilitp Low Temp Coat. Reietors
at a fraction of mien,price. IS million in stook. From .58 ohm
co 22 meg. Order any value you need.
Type CP94 % Watt..12 for 81.25; 100 at $9; 1000 at $72
Type CP1 1 Watt...12 for $1.68; 100 at $12: 1000 at $96

ELECTRONICS

-

2C36
2C39A

C61/5C21
6J4

61(7

6K8
6L6

January, 1954

.66
.90
.78
.73

.

.

.

.

.59
.52
.49
.54
.88
.68
.76
.82
1.24
.72

7A8........
7F7
7F8........
7H7.
7C7...

.

.

.

......

6/1 1(6

.

6AQ6

6AQ7GT....
GARS

6A55.......
6A56
6AS7G

6AT6.

.. ..

.

6AU5GT....
6AV6.......
6AVSGT....
6AV6....
664G..

..

.

6BA6. .. .. ..
6B

A7.

.

.

..

.

.

6BC5

68C7
6BD6..

.

..

66E6.. .. ...
6BF5
6BG6G
6BH6
6BJ6
6BK7
6BL7GT
6BN7

14.68
4.98
.7d
.85 71A.... ...
.78
.90
.58
.80 80..
1.38
.71 81
1.12
1.14 83
1.22
1.22 83v
.62
1.40 84/6Z4
9.89
.77 100TH
24.58
2.79 F0104
.92
19.48
F0105
.48 V XR130.... 4.50
7.98
.98 CV148
48.49
2.90 FG166....
29.00
.52 F0172
.86
2.78 211/VT4C...
7.98
.81 RX215
1.29 RX233A.... 3.49
18.97
2.98 250TH
17.75
.79 250TL
2.22
8.90
304TH
8.90
3.48 304TL
.88
.54 3718
1.48
1.10 388A.
.56 WL417A.... 8.48
.98 417A/5842... 18.50
.49 GL434A.... 12.69
1.05
1.18 446A
3.48
.60 4468
49.97
.54 450TH
1.09
52.00
450TL
.63 460/HF200.. 15.95
1.23 CK502AX... 1.49
.83 CK503AX... 1.49
.54 CK505AX... 1.79
.98 CK512AX... 1.45
1.58 CK531DX... 1.89
.. 5.72
.63 531....
.69 CKB32DX... 1.89
1.58 WL532A.... 3.68
1.19
1.29
a K 533 AX.
.99
2.69 CK534AX...
.

.

.

78..........

..... ..

6AL7GT
GANS.... ..
6AQ5
6AQ5W

2.65

FG67......

.90 H Y69

GALS

815.........
829 ........

.62

.99 RK61/XFG1

6AK5
6A1(5W

814

12.48

829B

.....

7.72
9.92
39.45
5.95
1.42
29.45
4.48
1.26
1.50
3.29

.

.

THAT'S

2.59

1634

2.14
1.70
.68
.82
1.95
.32
.68
.98
1.18

3635........

3.69

1633.. .. ..

3.08
.62
.92
1.48
2.46
3.50

1636
1642

1644.... .. ..

2040.... .. ..
2050W
5618

5635........

11.57

6.53
11.57
7.52
5643.... .. 11.57
11.57
5644
11.57
5646
2.24
5651
1.72
5654
12.08
5656........ 298.18
RK5657
1.06
5663
3.44
5670
1.20
C145672
1.29
CK5678
5687........ 3.74
7.54
5691
8.52
5692
5637

5640........
5641

4.88
.58
.68
.88
1.98 5693
.76 5694
.sd C1(5702

48..........

GAG7
6A146
6AJ 5

813

-78
.58
8.24
.54

.55 SOcs
.95 50L6GT.

6AC7
6AG5

2.62
3.58
10.88
3.00
2.70
11.48
4.98
5.98
7.94

812

832...

.

AM -FM AND TV

6.24
3.65

2.90
1.29
WL5736.....156.48
5713.. .. .. .120.00
1.72
5749
2.88
5751
298.00
5769
2.99
5812
2.08
5814
148.00
5820

CK5703.....

of high-priced eeuipmeet
by cam
PRECISE achieve thin
mile.
and capacity tuning f the
pplats il'i adore
loo[ w th
d
or.
by a Cathode
Lhe (olDitt.
Bret
Follower Buff.. Output. The
lector7
kit to offer: a complete
RF
pre -assembled end pre-tuned
Modulation; Sp
Road; Cathode -Follower Output; ExternalColpltte
RF °malleto?
Amplifier; Bridge Type AF Oscillator;
Individually
Fitting.;
Drum Dial; Coasiel
e; Vernier
Tuned
Separate RF Ssotlon; Complete hielding.80
phone(
Internal Modulation.etched aluminum
Y7g'
luminum, panel;

(=cc

Tuninnd
.«

.

8881........
RO1S.. .. ..
8013

.

-

"TAB" SPECIAL #610K (KIT) HEAD)
#610KA (PRE -ASSEMBLED RF
#610W (FACTORY WIRED)
"PUSH-PULL INPUT THRU
OUTPUT
'VOLTAGE REGULATED

'HI -LOW -NORMAL

SYNCH

'INTENSIFIER ANODE
'EXTRA FAST RETRACE
'TV PICTURE CLARITY
(IF/0 x 7 ft.)
*LAB TESTED ACCURACY
'LOW IN PRICE
MODEL 3081(
129,50
'MODEL 308W LAB WIRED

1N22
1N23

11423A

1N23B......
11420

1N26
11427
11434..
1N34A
1N35
1N38A
1N41

11442... ..

1.22
1.35
1.98
2.22
4.98
8.75
1.55
.64
.90
1.65
1.29
8.95
16.95

1N43.......1.73
1.45
1N45
1

.

N 46

11447

.

. .

.

.

IN46.......
.

.

11451

1N54
1N54A

1N581......
IN63/K63...

1N64.......

.69
4.00
.55

.45
.78
1.00
1.15
2.49
.69

WRITE FOR
TUBE LIST

www.americanradiohistory.com

last page.
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?.tiJ

!l
rieece
=
Mennen

poter.

LAYMEN.

MODEL

3007"

OSCILLOSCOPEMODEL

300W/7" FACTORY WIR DI.

.$1$99.50

Model 909 VACUUM TUBE VOLTMETER

CERAMIC precision resistors-l%

or

better.
Deeply ETCHED panel -raised numerals. Rugged steel cabinet. Am phenol hi -voltage DC Connector.
Special, separate 5 AC scale for
accuracy on low voltages. 250V.
scale enables you to read IIne
voltages accurately.

.

RANGES:
+DC: 0-5-25-250.500-1000 Volta

-DC:

0.5-25.250-500.1000 Volts
AC: 0-5-25-250-500.1000 Volts
Ohms: Rxl-Rx10-Rx1000-Rx
10.000-Rx-1,000,000 ohms;
from .2 Ohms to I Billion Ohms.
DB: From -20 to +55 DB
Bpealal true earn alignment .sale for FM A TV disoriminetnre
Burn-out proof rlrauit.
25 Megohm input impedance on DC.
Complete with tot Wide and internal battery.
Rugged overeise 4H' meter.
Specially prepared 3 color SPEED instruction books with exploded
we that espialn each step and deers, the purpose.
Frequency: Up to 250 Me with #912 RF probe (additional)...54.2S
56.9
Voltage: Up to 30.000V with #999 probe (a dditional)

$25.98
37.50
DELUXE V.T.V.M. MODEL 907 METER 7"

"TAB" SPECIAL #909K (KIT)

#909W (FACTORY WIRED) SPECIAL
or horiront construction.
' Vertical
Meter ie mounted above Instrument
l

(similar to #909. or !mettle
Please evecify.
Getrument.
igantic 7 54' meter, for greater accuracy. All the unusual speeiel
a really deluxe venioa
'fientione as M noel 000.
tentarsek

"TAB" SPECIAL #907K (KIT)
#907W (FACTORY WIRED)

AB

Use post card on

r......w
' ,,r
Le

linear .weep from S
SWEEP RATE: Driven 0(1-10 -driven
melee unae external C airealD;
le to 8OKC in five rag set
MAGNIFIER: Elegtroate magnifier
permier.
Trigger
magnified op to l.a
d poeltioner Dermite part of a signal to beIntornal seee wave
CALIBRATION
timo. baria
VTVM
nee
illeco
and potentiometer for mine
calibrator sod
TION SCREEN:
CALIBRATION
a
to Peak
tiauls
a b. turned oa or of:
d 6r
gratitude
ÉdPack
gr-dluminted male
PANEL: Pia. Get.
filtered ecreen. a OUTPUTS ON FRONT output;
80 ciels en-.
cycle pe.ie`
tout; SawtoothC output; 60output.
FOCUSING:
tput; Calibration
plate.
aDIRECT: Deflection pintas
od intensity control.
Ìhosed
o ue
INTENSITY MODULATION:
ble from rear of cabinet.
SINUSOIDAL
minimAL
amplifier.
8 modulation though modulationettingc
control,). With mammas.
y setting
FREQ. Reeponee (For
(implies.
trace deviation for direct. Capacitive
800 (Ore.
BCPI in /308 Ao7VP I
SCOPE Tr
WRITE FU
trace) Other scot: tubes avellablo.
h CONNECT 8 ayy Mediae
DESIGN: Easy to OPERATE
component. tbruoaD stem
MATERIAL: Low leeSUPPLY.
Poet..
SNBD
OVE
SAFETY MAROIN fined POWER
Panel.
DEEP ETCHED Aluminum
e.
for CONTINUOUS
(No Burnt.). Heavy duty
FINEST COMPONENTS Available
cu)t ohsasia for
UIRDER 'II
Steel cabinet A NewInreinforced
with
KIT form snap to BUILD complete
extreme tnbDlty.
Tech Manual k All Com"EXPLODED VIEW." Inetruntion
.r
LAYMÉGIIARANTEED TO SATISFY THE ENGINEER

THAT'S

e

A
A
BUY
BUY
Ph. Rector 2-6245
Dept. lE 111 Liberty Street, New York 6, N. Y., U.S.A. Cable: "TABPARTS"

Want more information?

IMBRIUM

CALIBRATEDD $229.50
-91i
PRECISE 8'l/ & 7" SCOPES
FLAT lsdbl DC so a
VERTICAL FREQ RESPONSE,
TH
I0
VERTICAL SEND: TREATER 'twirl'
teat R.
FREQ
VERTICAL &
v/em).
PUSH-PULL
from
iateeAmplifier.
P.P. DC
eted Step Attenuators.
incle ended. (immediate ewitehlna)
P.P.
Input thou Outpt.
NON-VARYING BRIDGE
t inputs 1 & 2. POSITIONING:
BLANKING; Internal (reform
type on VERT & BORIS.
trace ant blanked). 00 or 198
trope blanked), external (return
aYNO;
piifer oirouR.
cle BLANKING thou Blankini
terns(. INTERNAL-Positive. N.intive, 60 or 120 eyelo 8yse.

-SPECIFICATIONS:

Xtal Diodes

1N21A.. .. .. 51.55
1.92
IN21B

$23.95
$28.95
$39.95

INCH SCOPE LABORATORY DESIGN
INCH TUBE BCPI

81/2

'8'/º
WIDE RANGE

2.58
3.92

.

804.

-

2.70

.

ra

deepliyon
a
kle)eteel
wrinkle
tore; wt.: 10 lbs. TUBE COMPLEMENT:
12AX7 6X5.
RF FREQUENCIES:
1MC FUNDAMENTALS
Band 1 -3001(0 to
3MC FUNDAMENTALS
Band 2 - 1MC to
10MC FUNDAMENTALS
Band 3 - 3MC to
30MC FUNDAMENTALS
- 10MC to
Band 4
30MC to 110MC FUNDAMENTALS
Band 5
2nd Harmonic
Band SA-60MC to 220MC:
Band SB - 9OMC to 330MC 3rd Harmonic

type

298

.

o

99

7.98

5840

.

ssebiliE

Ì.

.

5844.. .. ..

Signal
The first low-priced RF MC
oe
110
Generator to reach MC
onharfeednmentsle t330
and
he
monic.,

17

3.22
1.Sd

811

.54
.66
3.90
1.32
.98
.58

.......

.

1.49

3.95
2.74
9.98

810

.68

.

. .

1.94
16.98

808.........
809

-62

....

.

'

805

.54
.84
.80
.63
.54
.66

,.

Hi
.. ..
6A3
6A7........
6A8GT....

3.92

.

.59 1632

..

5Z3

722A/287...

.59
.85
1.29
.68
1.08

.

.

5V4G

7.94

.88
44.98
98.98
24.48

.

.

SU4G..

1.96

.92 832A
1.06 833A
.68 836
298.00
837
8021
.54 849
12AL5.. .. ..
.54 860.. .. .. ..
12AT6. ..
.89
865
12AT7. .. ..
.72 866A
12AU6
.69 872A
12AU7
.52
12A V6
917.........
.98 925
12AV7
12AW6..... 1.18 927/CE25
.98 CK1005.....
12AX7
1.69 1613
12AY7
.59 1614
128A6
.94 1625........
12BA7
.

.

.

721A.......

7N7
7V7
7Y4

.

.

1.88
7.90
14.88

.99 607.........

6V6GT
6W4GT
6X4
6X5GT.....
6Y6G

.

.

.

4.72

718BY
718CY
719A

.74

1.39

129.48
99.48
298.00
.d2
2%2........
2.48 1213063822.
311123/11K22.. 4.95 1213E63824. . . . . 4.70 128E6...
4.39 12BH7
3B25
3.70
3826.
125A7GT...
125C7
85.00 12SF5GT. ..
3C22.
8.67 125F7GT. ..
3C23.
3.45 125G7
3C31/C1B
9.51 125111í.. ...
3C33
9.98 125J7GT...
3C45
.69 1251(7
3136/1299
8.15 125L7GT...
3D21A
3D22. . .. .. 13.95 125N7GT. ..
4.90
3D23.
12S07GT...
14.49 1251(17
3E29
21.49 F017.......
4C35
4D21. ....... 18.99 240/3C24..
22.49 25B1366T...
4E27....... 129.51
25L6GT
4.122
99.51 2525
4J31..
199.99 2526GT. ..
4J52
ELSBND.... 15.99 FG27A.....
SC21/C6J... 9.89 3525GT.. ..
38.95
5 C22... .
35T
14.98 35L6
5D21
11.92 35114
5.129
1.20 4523
5R4GY
SR4GYW... 1.75
5T4........ 1.48 5OA5
.

34.98

44.88
.62 726B
.62 726C....... 64.88
.42
.88 e01A
3.48
.96 803

6V6

.

.

65.00

.68

6Ud........
6V8........

23.48
21(22
11.48
2K23
28.49
21(25 .
2K25/723AB 23.88
27.48
21(28
219.48
21(33
134.99
21(39
126.00
21(41

9.49

6029......

.61 723A/B
.s8
724A
.56 7248
.64 72SA

6T8

2J62..

2.49

..
5886.
C14573AX/

.64

6557

2J56........149.00
49.45

CKS71AX/

1.08 715B.......
1.08 715C...
1.98 71741

..
65A7GT....

6L6GAY.. ..

1.15
3.88
2D21....... 1.16
1.49
2E43
27.00
2131
2./32........ 29.48
27.00
2133
24.98
2J34
12.70
2,137
69.98
2,138
6.98
2J39
2462........148.98
24.25
2J48
84.00
2J49
2J50..... ... 99.98
2155........ 84.98

.99
1.99

715A.......

6L6G

PRECISE MODEL 610

.99

CK5460X...

.54 705A
.58 707A
1.08 707B
1.48

"TAB" FACTORY DISTRIBUTORS

.99

2.60
.98
2.19
1.99

.58 WL676
3.68 703A

6J6
614441
61(6GT

2C44
2C51

CK536AX...
CK537AX...
CK538DX...
CK539DX...
CK541DX...
CK5430X...
CK544DX...

.54 W1_652

6.15

7.20 6507GT....
2C40
TC43....... 17.48 65R7

.

DIAGONAL CUTTING PLIERS
SCREW & NUT DRIVER SET

<11.11.11_.

pp

..... ..

.

$33.50
$52.50

#635W (Factory Wired)

to

6F6

21(45
2K48
2P23

Band 4-2000-20,000 cycles
Band 5-30.000-ÌO0,000 cycles

KMe

6D4,.,.,..,
6D6........
6F4........

2K42. .. .. ..145.00

"Tab" Special #635K (Kit)

1.65
.52
24.50
.59
1.69
2.70
.84
6.20
.79
9.89
6.66

-78 65C7.....
.78 65F5
.59 65F7
.52 65G7.
.54 65H7.......
.70 6517
.98
65K7GT.. ..
27.00 6SL7GT.
26.98 65N7GT....

IUS
1V2
1X2A

.

Pulses
Variable Impedance output
Veritably constant aU
Veltag Regulated
Cathode follower ou
Band 1-20-40 cycles
Band 2-40-200 cycles
Band 3-200-2000 cycles

800

.80

1822

RESISTANCE DECADE BOX
PRECISE AGAIN LEADS THE FIELD
with its New Low -Priced Reistaoce
service
Deeds Box. Ideal for epecialisedDrawers
work. Cam et in aim for Bench
and Tool Bone. Engineered with the

1.20

1.37
.96 6C21..
.92 6CB6
.92 6CD6G

Ise

pieti

$38.98
$57.98

Money Back Guarantee
(Cost of Mdse. Only $6
Min. Order FOB NYC.
Add Soho Charges or
25% Dep. Tubes Gtd.
via R-Exp. only. Prices
Su b j e c t to Change
Without Notice.

447

WE HAVE THE

INDEX TO ADVERTISERS

CONNECTIONS
Ace Engineering & Machine Co., Inc

Acheson Colloids Company
Acme Electric Corporation
Aerohm Corporation

TO MAKE BETTER

TRANSFORMERS
The transformer illustrated above

has 16
For the

terminal connections.
electronic application

under which this transformer is
used, each series of connections
must provide exact electrical
characteristics.

Our experience in making precision transformers is of long
standing. We welcome your

inquiry. When transformer
applications call for rugged,
out -of -the -ordinary service, a
design such as this may be the
answer to your problem.

260
B3

448
376

Aeronautical Communications Equipment, Inc.
370
Aerovox Corporation
287
A'G'A Div. of Elastic Stop Nut Corporation of America
355
Ahrendt Instrument Co., The
279
Airborne Accessories Corp
388
Airborne Instruments Laboratory, Inc 333
Aircraft -Marine Products, Ine
62, 63
Airpax Products Company
206
Alden Products Company
65
%lfax Paper & Engineering Co
377
Allen-Bradley Co.
32
Allen Co., Inc., L. B
405
Allen Mfg. Company
371
Allied Photo Engravers, Inc.
279
Allied Radio Corp
399
Alpha Metals, Inc
373
Amerac, Inc.
354
American Electro Metal Corp
365
American Electronic Laboratories, Inc
397
American Lava Corporation
71
American Phenolic Corporation....202, 203
American Television & Radio Co
305
American Time Products, Inc
227
Amperite Co., Inc
315
Ampex Corp.
Arnold Engineering Co

60
48
377
258
355

Art Wire & Stamping Co
Assembly Products, Inc
Atlas Engineering Co., Inc
Audio Devices, Inc
283
Automatic Switch Co.
404
Aviation Engineering Div., Avien-Knickerbocker, Inc.
103

Ballantine Laboratories, Inc
Bane, Clayton F
Barco Incorporated
Barnstead Still & Sterlizer Co
Barry Corp., The
Bead Chain Mfg. Co
Bell Telephone Laboratories
Bendix Aviation Corporation
Eclipse-Pioneer Div.
Red Bank Div
Scintilla Magneto Div
Berkeley Division
Beekman Instruments, Inc
Berndt-Bach Inc
Bird & Co., Inc., R. II
Bird Electronic Corp
Birtcher Corporation
Biwax Corporation
Boesch Manufacturing Co., Inc
Boonton Radio Corp
Boman Laboratories, Inc
Brand & Co., Inc., William
Bridgeport Brass Company
Bristol Brass Corporation
Brush Electronics Company
Burlington Instrument Company
Burnell & Company
Bassman Mfg. Co

210
273
339
386
15

364
233

314
274
215
212
405
372
352
374
381
353
197
91
309
122
243
366
400
21

115

ACME ELECTRIC CORPORATION
Main Plant: 311 Water St., Cuba, N. Y.
West Coast Engineering Labs.: 1375 W. Jeffer.
son Blvd. Los Angeles, Calif.
In Canada: Acme Electric Corp., Ltd., SO North
Line Rd., Toronto, Ont.
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Cambridge Thermionic Corp
66
Cannon Electric Company
312
Carter Motor Co
386
Centralab, A Div. of Globe -Union
Inc.
11, 12, 13
CGS Laboratories Inc
343
Chester Cable Corp
281

Chicago Standard Transformer Corp..306, 328
Chicago Telephone Supply Corp
72, 73
Cinch Manufacturing Corp
193
Clarostat Mfg. Co., Inc
239
Cleveland Container Co
45
Clifford Manufacturing Co
95

Clough-Brengle Co.
Cohn Corp., Sigmund
Collectron Corporation
Collins Radio Company
Colombian Carbon Company
Communication Accessories Co
Communication Measurements Laboratory, Inc.
Communication Products Co., Inc
Communications Company Inc
Condenser Products Co., Div. of New
Haven Clock & Watch Co
Conrad & Moser
Consolidated Vacuum Corp
Continental Connectors, DeJur Amsco
Corp.

Continental -Diamond Fibre Co
Control Electronics Co., Inc
Control Engineering Corp
Copar, Inc.
Cornell-Dubiller Electric Corp
Corning Glass Works
Cornish Wire Co., Inc
Cosmic Radio Corp
Coto -Coll Company
Cramer Company, R. W

375
277
393
79
397
81

335
385
339

253
389
223
116
269
381
41

385
75

303
395
380
367
112
359
219

l

Cross Co., H
Crucible Steel Company of America

Dage Electric Company, Inc.
391
Dale Products Inc.
298
Dalmo Victor
61
Dann Electric Co
385
Davelle Laboratories, Inc
264
Leaven Co., The
Third Cover
Davis Electric Company
246
DeJur Amsco Corp
116
Detectron Corp., The
273
Diafight Corporation
68
Diehl Manufacturing Company
308
Driver -Harris Company
58
Dumont Airplane & Marine Instruments,
Inc.
270
Dumont Laboratories. Inc., Allen B..34, 35
.

Eastern Precision Resistor Corp
Edison Incorporated, Thomas A
Eisler Engineering Co., Inc
Eitel -McCullough, Inc.

384
325
381, 405
93

Eico Corporation

369

Electrical Industries, Div. of Amperex
Electronic Corp.
83
Electro Engineering Products Co
353
Electro -Measurements, Inc.
361
Electro -Mec Laboratory, Inc
384
Electro Motive Mfg. Co., Inc
117
Electro Teo Corporation
85
Electronic Associates Inc
123
Electronic Instrument Co., Inc. (EICO) 396
Electronic Parts Manufacturing Co
Inc.
400
Electronic Tube Corporation
296
Epco Products, Inc
385
Erle Resistor Corporation
213
Ethylene Chemical Corporation
379
,
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Fairchild Camera & Instrument Corp
295
Fansteel Metallurgical Corp
310
Federal Telecommunication Labs
402
Federal Telephone & Radio Corp
86
Federated Metals Div. American Smelting & Relining Corp
Film Capacitors, Inc
Filtron Co., Inc
Five Star Company
Ford Instrument Company
Freed Transformer Co., Inc
Frequency Standards
Furst Electronics

299
401
39
405
247
205
394
385

G & M Equipment Co., Inc
G -M Laboratories, Inc
G -V Controls, Inc

380
343
236
214
240
389
259

Gabriel Electronic Div., Gabriel Co
Gamewell Company
Gee -Lar Manufacturing Co

LOW DIELECTRIC ABSORPTION
45 times lower than paper capacitors
and
25 times lower than mica capacitors

General Ceramic & Steatite Corp
General Electric Company
Apparatus Dept.
28, 29, 78, 261

Electronic Dept.

Tube Dept.
General Precision Laboratory, Inc
General Radio Company
General Transformer Co
Goodmans Industries Limited
Graphite Metallizing Corp
Green Instrument Co., Inc
Gries Reproducer Corp
Gudebrod Bros. Silk Co., Inc

Hammarlund Manufacturing Co., Inc

47
57
121
17
244
80
382
339
390
347

I -T -E Circuit Breaker Co
Ideal Industries Inc
Illinois Condenser Co
Indiana Steel Products Co
Industrial Condenser Corp
Industrial Hardware Mfg. Co., Inc
Industrial Mica Corporation
Infra Electronic Corp
Insl-X Sales Company
Institute of Radio Engineers, The
Instrument Corp. of America
Instrument Resistors Co
International Crystal Mfg. Co
International Instruments, Inc
International Nickel Company, Inc
International Resistance Co
Ippolito & Co., Inc., James
ELECTRONICS

-
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23

Haydon Company, A. W
279
350
Hayden Manufacturing Co., Inc
339
Heath Company
349
Heiland Research Corp
388
Heinemann Electric Company
59
Heldor Manufacturing Corp
Hellpot Corporation, a division of Beckman Instruments, Inc
199
357
Heminway & Bartlett Mfg. Co
Hermaseal Company, Inc
209
31
Hermetic Seal Products Co
Hetherington, Inc.
228
Hewlett-Packard Company
25, 67
351
Hexacon Electric Co
Hinde & Dauch
232
Hi -Q Division, Aerovox Corp
286
Hopkins Engineering Co
279, 347
Hudson Tool & Die Company, Inc
94
267
Hughes Aircraft Company
Hughes Research & Development Laboratories
286
Hycor Sales Company of Calif
359
Uydro-Aire, Inc.
69

297
337
113
98
449
381
355
363
257
88
271
404
77

362
88
101, 105
357

Fa
Outstanding

Precision

Operating Characteristics

Circuitry in:

Insulation

resistance at +20° C.
after three minutes
charge:
900,000

Electronic Calculators
and Computers
Servomechanisms
Timing Devices
Countless Other Industrial and Electronic Uses

megohm micro farads

Insulation
ance at

resistC.:

+75°

78,000 megohm
microfarads

Industrial Condenser Corporation's specialized experience
and extensive laboratory facilities are
available to give you the design and engineering experience you need for your particular capacitor applications. Don't fail
to send for Catalog 1117. This catalog
gives you important finger-tip capacitor
data, including performance curves, characteristics and typical appli-

Insulation
ance at
In

excess

million

resistC.:

-75°

of one
megohm

microfarads
Change in capacitance from +25°
C. to -80° C:

+0.76%

Self time constant
of 10 mfd. capacitor: 4800 hours
Q at 50 kilocycles:
10,000
Power Factor at
kc: 0.00025

cations.

1

[CONDENSER

1 I CORPORATIGN ..
1

3249 North California Avenue
Want more information?

www.americanradiohistory.com

Chicago 18, Illinois

Use post card on

last page.
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Answer to VHF, UHF and
Microwave Requirements
TEFLON*
INSULATED
2 -PIN MINIATURE

TUBE

CHEMELEC

SOCKETS

COMPONENTS
9 -PIN MINIATURE

SOCKETS

TUBE

LOW LOSS FACTOR

0.0005.

- Less

than

STABLE DIELECTRIC CONSTANT --2.0

(00

CRYSTAL SOCKETS

cycles to 30,000 megacycles).

HIGH SURFACE RESISTIVITY -3.5 x
1013 ohms. Won't carbonize under

arcing or DC plate.

Joy Manufacturing Company
Jelllff Manufacturing Corp., C. O
Jennings Radio Mfg. Co
Johnson Company, E. F
Jones Div., Howard B. Cinch Mfg. Co

114
363
284
301
'161

Kahle Engineering Company
367
Kalbfell Laboratories, Inc
216
Karp Metal Products Co., Inc
37
Kartron
405
Kay Electric Company
231
Kearfott Company, Inc
322
Keller Tool Co
50, 51
Kellogg Switchboard & Supply Co
277
Kepco Laboratories, Inc
30
Hester Solder Company
251
Ketay Manufacturing Corp
87
Keystone Electronics Company
343
Kings Electronics Co., Inc
873
Kinney Mfg. Div. of the New York Air
Brake Company
275.
Kirk & Blum Mfg. Co
$42
Knights Company, James
280
Kolisman Instrument Corporation
256
Krohn -Hite Instrument Co
871

Laboratory for Electronics, Inc
Lambda Electronics Corporation... 273,
Lampkin Laboratories, Inc
Lapp Insulaotr Company, Inc
Leach Relay Co
Lenkurt Electric Co
Lewis Engineering Co
Lewis Spring & Mfg. Co
Lindgren & Assoc., Erik A
Lion Fasteners, Inc

125
367
405
248
222
234
352
218
398
262

MB Manufacturing Co., Inc
Magna Driver Corp

106
362

WIDE SERVICE TEMPERATURE RANGE

-110° F to +500°

F.
ZERO WATER ABSORPTION-ASTM
Test.

I
111

- withstands thermal
and mechanical shock and vibra-

DURABLE

9 -PIN CONNECTORS

tion in assembly and service.
STABLE-Inert, non gassing, immune to corrosive atmospheres, fungi, oils, solvents.

CHEMICALLY

STAND-OFF INSULATORS

FEED -THROUGH

Write for Catalogs: Miniature Tube
Sockets, No. SO -428; 9 -pin Connectors, No. CN409-M; Crystal Sockets.
No. CS -441; Stand-off Insulators, No.
TE -401; Feed -Through Insulators and
Terminals, No. CF -400.

INSULATORS

AND TERMINALS

U

UNITED
STATES
GASKET
COMPANY

FLUOROCARBON
PRODUCTS
CAMDEN

1,

450

its

Magnetics, Inc.
882,
Malayan Tin Bureau
Mallory & Co., Inc., P. R...42, 128, 125,
Manson Laboratories
Marconi Instrument, Ltd
McGraw-Hill Book Co
McShan Development Corp
Measurements Corporation
369,
Mepco, Inc.
Metal Textile Corp
Metals & Controls Corp., General Plate
Div.
Meyercord Co., The
Mica Insulator Company

Microtran Co.
Microwave Assoc. Inc
Midland Manufacturing Co., Inc
Miles Reproducer Co
Millen Mfg. Co., Inc., James
Millivac Instrument Corp
Milwaukee Transformer Co
Miniature Precision Bearings, Inc
]finneapolls-Honeywell Regulator
Industrial Div.
Moloney Electric Company
Motordyne Inc.
Muirhead & Co., Ltd
Mycalex Corporation of America

898

893
110
399
868
102
388

829
401
124
358
118
363
92
375
263
99
405
225

220

C,

341
201

76
211
373
3

446

DIVISION
NEW JERSEY

Representatives in Principal
Cities Throughout the World
National Company, Inc
National Moldite Co
National Research Corporation
Natvar Corporation

du Pont's trademark

for

Magnatran Incorporated

fetrafluoroeth,iene re

0g

Wont more information?

Use

post card on last page.
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288
40
74
100
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"Jew

fork Transforms
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J. M
Nielsen Hardware Corp
Ney Company,

Olympic Metal Products Co., Inc. _
Opad-Green Company
Oster Manufacturing Co.. John

.

288
370
393

326
402
358

379
Panoramic Radio Products, Inc
387
Par -Metal Products Corp
Penn Engineering & Manufacturing

Corp.
Photo Plastics Corporation
Phelps Dodge Copper Products Corp ,
126,
Inca Manufacturing Div
Pheoll Manufacturing Co
Pickard & Burns, Inc
Piz Manufacturing Co., Inc
Polarad Electronics Corporation
Polytechnic Research & Development
Company, Inc.
Potter Company, The
Precise Measurement Co
Precision Apparatus Co., Inc
Precision Paper Tube Co

Printloid Inc.
rye Limited
Pyroferric Co., Inc

340

127
276
331
396
43
207
336
405
452
395
359
90
97

Quality Products Co

405

R. F. Electronics Inc

316

Radio Cores Inc
304
Radio Corporation of America.. Back Cover
Radio Materials Corporation
237
Radio Receptor Company, Inc
86
Radio Shack Corp
367
Railway Communications, Inc
321
Railway Express Agency, Air Express
Div.
217
Raybestos-Manhattan, Inc.
245
Raytheon Manufacturing Company
19
R-B -M Division, Essex Wire Corp
204
Reeves Hoffman Corporation
272
Relay Sales
265
Rembar Company, The
377
Representatives of Electronic Products
Manufacturers, Inc., The
361
Resin Industries, Inc
383
Rex Rheostat Co
397, 405
Rollin Company, The
317
Rome Cable Corporation
221

Rutherford Electronics Co

-

January, 1954

Profit from our broad experience and completely modern specialized facilities for rapid, low-cost production of' these fluorocarbon
"wonder" plastics.

The finest dielectrics, especially for high frequency, high temperature service. Won't carbonize under arcing. Won't DC plate.
Zero water absorption by ASTM test. Unaffected by extreme
humidity. Chemically inert, non -gassing, immune to corrosive
atmospheres, fungus, oil, solvents, Non-flammable, tough, resilient, withstand and absorb mechanical shock and vibration.
Whatever your requirements, whether for stock or for custom
machined or molded parts, your inquiry will receive prompt
attention. Write for Bulletins No. 300 and 500.
TdnPortt's trademark far
its tetrafluaroethylene resin.

tTrademark
31. W. Kellogg Co.

347

70
Sanborn Company
330
Sandia Corp.
44
Sarkes Tarzian, Inc., Rectifier Div
Scientific Electric Div. of "S" Corrugated Quenched Gap Co
390
Scintilla Magneto Div., Bend's Aviation
215
Corporation
Sealtron Corp.
111
Secon Metals Corporation
394
Servo Corporation of America
882
Shallcross Manufacturing Co
54, 55
Shure Brothers, Inc
298

ELECTRON ICS

Most Complete Line of Sheets, Rods, Tape,
Tubing, Bars, Cylinders, Fabricated Parts

UNITED
STATES
GASKET
COMPANY

FLUOROCARBON
PRODUCTS DIVISION
CAMDEN 1,

Representatives in Principal
Cities Throughout the World

Want more information?
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Sierra Electronic Corporation
289
Sigma Instruments Inc
294
Signal Engineering & Mfg. Co
388
Sorensen & Company, Inc
2
Southern Electronics Co
389
Sperry Gyroscope Company
100, 101
Sprague Electric Company
9, 49
Stackpole Carbon Co
89
Standard Electrical Products Co
324
Standard Piezo Co
391
Star Porcelain Co
387
Stavid Engineering Inc
351
Steiner -Ives Co,
108
Sterling Transformer Corp
84
Stevens-Arnold, Inc.
319
Stevens Manufacturing Co., Inc
302
Stoddart Aircraft Radio Co., Inc....320, 344
Stone Paper Tube Company, Inc
46
Stupakoff Ceramic & Mfg. Co
283
Sturtevant Co., P. A
401
Sun Parts Distributors, Ltd
869
Superior Tube Co
38
Sylvania Electric Products, Inc..7, 280, 291

White Dental Mfg. Co., S. S....208, 327, 397
Williams & Co., C. K
374
Winchester Electronics, Inc
242

Zophar Mills, Inc

351

PROFESSIONAL SERVICES

403

392

PUSH-PULL
AMPLIFIERS

'V' and 'H'

20mv. per inch 'V' Sensitivity
1 Volt P -P Internal Calibrator

* Regulated,
Push -Pull
.02v. per inch

Vertical Amplifier:
sensitivity. 10 cycles to 1

MC response. 2 Megs. and 22

*1

Voltagr.
Volt est tot

mmf. Input.
Regulated, Built -In

Peak,

* Compensated Vert. Input Step Attenuator.
* 'V' -Reversing Switch.
* inch -Pull
horizontal Amplifier: .15v. per
deflection sensitivity.
cycles to

Taylor Fibre Company
Tech Laboratories, Inc
Technical Service Corp
Technology Instrument Corp
Temer Company, Inc., Boland
Tektronix, Inc.
Tel -Instrument Co., Inc
Telechrome, Inc.
Telechron Dept., Gen. Elec. Co
Teletronics Laboratory, Inc
Telex, Inc.
Tenney Engineering Inc
Tensolite Insulated Wire Co., Inc
Terpening Co., L. H
Titeflex, Inc.
Tobe Deutschmann Corp
Trad Television Corp
Transistor Products, Inc
Trans-Sonics, Inc.
Transradio, Ltd.
Triplett Electrical Instrument Co
Tung -Sol Electric, Inc

64

300
389
311, 313
e
359
318
356
285
241
360
307
348
360
838
235
268
365
249
365
366
120
32A, 32B

Phase
Push

10

1

at full gain. 1/2 Meg. and 20
mmf. input.
Internal Linear Sweep: 10 cyc. to 30 KC.
*Controlled, 4 -Way Synch. Selection: Internal Pos., Internal Neg., External and Line.
'Z' Axis Modulation Input.
Internal, Phasable 60 Cye. Beam Blanking.
Sinusoidal Sweep Phasing Control.
4 Horizontal and Vertical Plate Connections Directly Accessible at Rear.
Four -Way Lab -Type Input Terminals.
Light Shield and Mask, removable and
rotatable.
Fully Licensed under W.E. Co. patents.
MC response

*

*
*
*

*All

*
*
*

Ucinite Co.
52
Union Switch & Signal, Div. of Westinghouse Air Brake Co
229
United Electronics Corporation
119
United States Gasket Co
450, 451
United States Wire & Cable Corp
823
United Transformer Co
Second Cover
United Manufacturing & Service Co..... 878
U. S. Components, Inc
345

In louvered, black ripple,
heavy gauge steel case. 81/4" x 141/z" x 18".
SERIES ES -503A:

Net Price $173.70

SERIES SP -5
Oscilloscope Test Probe Set
for
WAVEFORM ANALYSIS, TROUBLE -SHOOTING,
SIGNAL TRACING AND ALIGNMENT
(with Series ES -500 and ES-SODA)
Set includes shielded Master Cable and four
different, detachable probe heads:
1. High Impedance-Low Capacity Probe
2. Signal-Tracing-Crystal Probe
3. Resistive-isolating Probe
4. Shielded-Direct Probe
In vinyl -plastic carrying case.
Net Price $23.50

*

PRECISION APPARATUS COMPANY, INC.
92.27

HORACE HARDING BLVD.,

ELMHURST 13,1E. Y.

Lrport prvls,on: 458 Roadway, New Tord 13. U.S.A.
Cables-Morhane,
In Canada: Atlas Recio Corp., Ltd., 560 King Street, W., Toronto 2B

Var'tlex Sales Co., Inc

Varian Associates
Veeder-Root, Inc.
Vickers Electric Div., Vickers, Inc
Victoreen Instrument Co
Victory Engineering Corp

Waldes Hohinoor, Inc
Warren Wire Co
Waterman Products Co.; Inc
378,
Waters Mfg. Inc
Wenco Mfg. Co
Electric
Corp
Westinghouse
Weston Electrical Instrument Corp
Wheeler Laboratories, Inc

255
226
82
224
282
377

107
96
254
380
351
27
56
372

SE.-1RCHLIGHT

SECTION

(Classified Advertising)
H. E. Hilty, Mgr.

445
EQUIPMENT ADVERTISERS
EMPLOYMENT ADVERTISERS
412
Aircraft Radio Corp.
Armour Research Foundation of Illinois
410
Institute of Technology

Bendix Aviation Corp., Pacific Division
Bendix Aviation Corp., York Div.
Bendix Aviation Corp.,
Research Laboratories
Bendix Radio, Div. of Bendix Aviation Corp
Boonton Radio Corporation
Cardwell Mfg Corp., A. D.

416

CBS -COLUMBIA

414

Convair
Cook Electric Co.
Delco Radio Division, General Motors Corp
Electronic Engineering Co. of California
Federal Telecommunication Labs.
Freed Electronics & Controls Corp.
General Instrument Corp.
General Motors Corp., A.C. Spark Plug Div
Goodyear Aircraft Corp.
Hoffman Laboratories Inc.
Industrial Research Laboratories
Kollsman Instrument Corp.
Lear, Inc.
Maclen Corporation
Maxson, W. L.
Melpar, Inc.
Motorola Research Laboratory
National Cash Register Co., The
O'Shea Employment System
Radio Corporation of America
Southwestern Industrial Electronics Co.
414,
Stromberg -Carlson Co.
Vitro Corporation of America
Walker, W. C.
Weightman & Assoc.
Westinghouse Electric Corp.
Wilcox Electric Inc.

403

413

417
410
416
417

415
4 16

4 17
4 13

4 14
4 14
4 10

407
406

414
417

406
406
415

412
412
413
406

409
414
416
415
416
406
411
415

This index is published as a convenience to the
readers. Every care is taken to make it accurate, but
ELECTRONICS assumes no responsibility for errors
or omissions.

Want more information? Use post card on last page.
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THESE ARE THE

WHY

DANIEN',

IS THE

LEADER IN THE
AUDIO ATTENUATOR

FIELD
...

gives positive contact
'KNEE -ACTION" ROTOR
and low contact resistance under all conditions.
BRASS CASE OF 2 -PIECE CONSTRUCTION

... gives

excellent shielding and allows more compact
equipment design.

...

designed to withstand severe vibration and at the same time
allow easy accessibility.
"LOCK-TITE" DUST COVER

ENCLOSED ROLLER -TYPE DETENT MECHANISM

...

gives positive indexing, but does not increase

depth of unit.

5

1.11-130 Series,

Ladder Network
30 Steps, 13/4 Diameter

LOW -LOSS MOLDED TERMINAL BOARD

... has high

resistance to leakage.

Write for complete catalog data.

WORLD'S LARGEST MANUFACTURER OF ATTENUATORS

191 Central Ave., Newark 4, N. J.
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Why you can expect peak performance
from regular RCA receiving tubes
Longer Life
MOM

It's a matter of bonus values! At no
greater cost to you, RCA receiving tubes
give you the superior performance and
reliability usually claimed for specialtydesigned types of other manufacturers.
That's because RCA receiving tubes are
being improved constantly to keep pace
with your present and future design
requirements.
For Instance
The RCA-5U4 -G features a new electrolytic coating on its channel filament
which produces a uniform, hard emitter
-leading to greatly increased life over
the older version.

RADIO
de
\

11111111111

Mae

Superior Performance

At no extra cost

ssNMIM.mlmaN

+lee

The RCA -6W4 -GT incorporates a

new RCA -developed carbonized plate -

coating material having improved heat -

dissipating properties. Result! The

RCA -6W4-GT offers longer life and increased reliability.
The RCA-6AL5 utilizes double helical heaters to insure low hum. Cathodes
are pinched to minimize cathode shift
within the mount. Both features make
possible greatly reduced microphonics.
Carefully controlled contact potential
assures high and uniform sensitivity.
RCA's continuing program of quality
improvement means superior receiver
performance, less factory -line rejects,

CORPORATION

jOx ELECTRON TUNES

www.americanradiohistory.com

and fewer "in -warranty" failures. And
remember, this peak performance from
regular RCA receiving tubes costs you
no more
actually costs you less in
the long run.
For additional technical information
write RCA, Commercial Engineering,
Section A19Q, Harrison, N. J. For
application assistance, simply call your
nearest RCA Field Office:

...

(EAST) Humboldt 5-3900
415 S. 5th St., Harrison, N. J.
(MIDWEST) Whitehall 4-2900

589 E. Illinois St., Chicago, Ill.

(WEST) Madison 9-3671
420 S. San Pedro St., Los Angeles, CaL

of AMERICA
HARRISON, N.J.

