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NEW

HIGHEST RELIABILITY

HERMETIC
POWER COMPONENTS

FOR MILITARY AND

INDUSTRIAL USE

Listed below are just a few of the 50 new stock items in the United
hermetic power series. These MIL -T -27A power components add to
the 203 other hermetic stock items of filter, audio, and magnetic
amplifier types. Through the use of proven new materials and design concepts, an unparalleled degree of life and reliability has been attained, considerably exceeding MIL -T -27A requirements. Test proved ratings are provided, not only for military applications but for indus-

,361.4,

trial, broadcast, and test equipment service (55 C. ambient).
For complete listing of these new items, write for Catalogue #56.
`

MILT -27A RATINGS IN REGULAR TYPE

INDUSTRIAL RATINGS IN BOLD TYPE

TYPICAL POWER TRANSFORMERS, PRI: 115V., 50-60 cycles.
Type

HV Sec.

No.

C.T.

500
H-81

550

Approx*
DC volts
L

180

C

265
200
300

L
C

700
H-84

L

C

750

L
C

730
H-87

L

C

800

L

C

H-93

1000

L

1200

L

Approx'
DC volts

MA

Fil.

MIL

DC

Wdg.

Case

L

170

C

240
190
280

75
65

6.3VCT-3A

MA

Fil.
Wdg.

65
55

6.3VCT3A

60

5V -2A

L

DC

50

C

255
400
275
420

170
110
160
105

245
390
275
440

320
210
300
200

6.3V -6A
6.3V -2A

C
L

5V -4A

C

370
465

280
250

6.3V -8A
6.3V-40

L

210

C

240
360
260
380

L

210

L

6.3V -5A
6.3V -1A
5V.30

70
60

C
L

L

5V -2A

150

200

6.3V -6A
6.3V -1.5A

140

5V -4A

245
400

420
310
400
300

6.3V -6A
6.3V -2A

340
455

340
300

6.3V -10A
6.3V -5A

350

series choke.

H

L

KA

¡n`r

NB

5V -4A

5V -6A

*After appropriate

United "H" series power transformers are available in types suited
to every electronic application.
Proven ratings are listed for both
high voltage outputs ... condenser
and choke input filter circuits...
military and industrial applications.

HA

OA

5V -6A

ratings are choke input filter,

ratings are condenser input.

C

A FEW TYPICA: LISTINGS OF
United "H" series filter reactors are
extremely flexible in design and rating. Listings show actual inductance
at four different values of DC. Bold

type listings are industrial application maximums.

FILTER REACTORS.

Type

Ind. @ MA

Ind. @ MA

Ind. @ MA

Ind. @

MA

No.

Hys.

Hys.

Hys.

DC

Hys.

DC

Res.
Ohms

10

70

350

500

2500

FB

175

150

700

2500

HB

DC

DC

Max. DCV'

Test V.

MIL

Ch. Input

RMS

Case

H-71

20

40

18.5

50

15.5

60

H-73

11

100

9.5

125

7.5

150

5.5

H-75

11

200

10

230

8.5

250

6.5

300

90

700

2500

KB

H-77

10

300

9

350

8

390

6.5

435

60

2000

5500

MB

H-79

7

800

6.5

900

6

1000

5.5

1250

20

3000

9000

9x7x8

'Based on maximum ripple voltage across choke in choke input filter circuit, in terms of

TYPICAL FILAMENT TRANSFORMERS, PRI:
Sec.

No.

Volts

H-121

2.5

H124

5

H-127

5

H-131

6.3CT

2

2.5

H-132

6.3CT
6.3CT

6
6

7

7

10

14

14,

12,

11CT

Amps.
(MIL)

Amps.

Test Volts

MIL

(Ind)

RMS

Case

10

12

10000

JB

3

3

2000

FB

20

30

21000

NA

2500

FB

2500

JA

2500

LA

Wilted "H" series filament transfcrmers have multi -tapped primaries,
good regulation, and are r3bed for
industrial as well as military service.

TYPICAL PLATE TRANSFORMERS, IPRI:
United "H" series plate transformers
incorporate dual high voltage ratings
and tapped primaries to provide versatile units `or a wide range of military and industrial electronic applications. Large units have terminals
opposite mounting for typical trans-

mitter use.

output voltag:

105/115/210/220V., 50-60 cycles.

Type

H-136

DC

No.

Type
H-110
H-113
H-115
H-117

Sec. V.
C.T.

Approx.'
DC volts

105/115/210/220V., 50-60 cycles.

MA

Choke

MA

DC

No.

DC

Choke
No.

Case

1050
1200

380
465

275
250

H-75
H-75

385
350

H77

2500
3000

1050

280
250

H-77

H-75

340
300

H-77
H-76

51/4x6x7

1275

3500
4400

1500
1900

265
225

H-77
H-77

350
300

H-77

83/4 x 61/2 x

5000
6000

2125
2550

900
800

H-79
H-73

1100
1000

H-79
H-79

choke input

filter.

'After filter choke. All ratings are for

M

H-77

H-77

131/

x 11 x 141/2

UNITED TRANSFORMER CO.
150 Varick Street,

New York 13, N. Y.

EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES: "ARLAB"
PACIFIC MFG. DIVISION: 4008 W. Jefferson Blvd., Los Angeles 16, Calif.
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A McGRAW-HILL PUBLICATION
H. W. MATTER, Publisher

W. W. MacDONALD,

Editor

FLIP-FLOP PENETRATES TEMPERATURE BARRIER-Successful operaation of printed-wiring multivibrator circuit on red-hot charcoal demonstrates ability of GE -developed components to operate above critical
temperature barrier of supersonic aircraft and missiles (see p 158)..COVER

Managing Editors
VIN ZELUFF
JOHN M. CARROLL
Feature Editor
JOHN MARKUS

Associate Editors
ALEXANDER A. McKENZIE
JOHN M. KINN, Jr.
FRANK LEARY

SHOPTALK

2

FIGURES OF THE MONTH

6

INDUSTRY REPORT

7

MICHAEL F. TOMAINO
HOWARD K. JANIS
SYLVESTER P. CARTER

Assistant Editors
WILLIAM P. O'BRIEN
WILLIAM G. ARNOLD
DAVID A. FINDLAY
HAIG A. MANOOGIAN
GEORGE SIDERIS
LAWRENCE KAMARCK
EDWARD DeJONGH

JOHN

F.

MASON

Pacific Coast Editor (Los Angeles)
HAROLD C. HOOD

Midwestern Editor (Chicago)
HAROLD HARRIS

New England Editor (Boston)
ROLAND J. CHAREST
HARRY PHILLIPS, Art Director
ROY THOMPSEN

BARBARA ELLWOOD

JOHN C. WRIGHT, Jr., Production
JEAN L. MATIN

More Computers Go To College.. 7
Mobile Radio Dials Phone Calls.... 7
Scores Missile On The Spot
8
Nations Plan N. Atlantic Link... 10
Air Force Expands Modernization.. 10
TV's Second Set Market Large... 10
Scientists Look at Switching
12
Business Briefs
Assembly -Line Machine -Gun
Military Spurs Computer Work....
Electrons Sterilize Army Foods....
Picture Tube Renewal Sales

12
14

16
16
18

Military Electronics
More Railroads Use Tubes
Military Spending Rises
Magnetics Gain
FCC Actions
Radar Tracks in 3D
Behind Military Turnover
Console Guides Missiles
Financial Roundup
Irons Build Computers
Meetings Ahead
Industry Shorts

18
20
20
22
22

24
24
24
26
26
26
26

Editorial Assistants
GLORIA J. FILIPPONE
ARLENE SCHILP
BERNICE DUFFY
BARBARA HEARST
NOREEN HENNESSY
PHYLIS A. CRONIN
BARBARA M. SHAW

JAMES GIRDWOOD, Adv. Sales Mgr.
R. S. QUINT, Assistant Adv. Sales Mgr. and
Buyers' Guide Mgr.
FREDERIC STEWART, Promotion Mgr.
FRANK H. WARD, Business Mgr.
G. E. POMEROY, Classified Mgr.
JEAN W. HEIGES, Research
WALLACE B. BLOOD, Market Consultant

New York
DONALD H. MILLER
HENRY M. SHAW
MARTIN J. GALLAY
Boston
WM.

CROSSTALK

141

FEATURES

Bathythermometer Telemeters Ocean Data
By

James M. Snodgrass and John

H.

142
Cawley, Jr.

Simultaneous Color -TV Test Signal

146
Ralph C. Kennedy

By

Counter Circuits Analyze Ignition
S.

HODGKINSON

Philadelphia
JAMES T. HAUPTLI

By E. F.

By
WINNER

WALTER M. LUCE

WARREN H. GARDNER

Los Angeles
CARL W. DYSINGER
R. ANTLES

Fitch

L.

155
Morgan

High -Temperature Subassembly Design

Cleveland

158
Kieburtz

Voltage -Tuned Magnetron For F -M Applications

Preset Gating Unit for Aeroballistic Testing
Samuel

By

164
E.

Dorsey

Electronic Organ Uses Shared Oscillators
By

M. MILLER

167

Thomas J. George and Stanley Cutler

Missile Telemeter Uses Transistor Amplifier
L.

JONES

London
HERBERT LAGLER

162

By T. R. Bristol and G. J. Griffin, Jr.

Atlanta
Dallas
GORDON

Harvey

By R. Bruce

San Francisco
T. H. CARMODY
R. C. ALCORN

E.

Designing Electronics to Resist Nuclear Energy

Chicago
BRUCE

150

Weller, Jr., N. W. Schubring and M.

By

John

170
H.

Porter

Noise Gating Tube for AGC and Sync
By

172

John G. Spracklen, Walter J. Stroh and George C. Wood

KEITH HENNY, Consultant

CONTINUED ON NEXT PAGE
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Power Amplifier for Servo Testing

176

Joseph M. Diamond

By,

Tristable Gate Moves CRO Line Drawings
By

178

Flattening Response of Crystal Pickups

181

By A. L.

Cleland

VLF Oscillator Keys VHF Generator

18.1

By Leon H.

Dulberger

Electronic Shutter for TV Kinescope Recorder
By

SHOP

Paul A. Ryan

186

David C. Crocker

THREE EDITIONS.

.

.

One of

the things editors learn is that when
they have something really important to tell subscribers it should be
told again, again and again not
every subscriber reads every word
in every issue of any magazine. So,
we say again
All ELECTRONICS' subscribers
have been receiving two Business
Editions and the Technical Edition
each month since the first of this
year. The Technical Edition is dated
the first of each month, the Business
Editions the 10th and 20th.
And, in June, all subscribers will
also receive our usual Buyers' Guide
Issue too.
;

Speed Indicator Has Expanded Scale

188
By P.

J. Pollard

Temperature Conversion (:hart (Reference Sheet)

192

ELECTRONS AT WORK

194

Air -Ground Data Link
Radio Printer For Air

194
194
198

Transistor Beta Tester
By G. Franklin Montgomery
200
Scatter Circuits
200
Delay -Line Audio
202
Selector Chooses C-W Phase
By Martin D. Belfield
202
Flush -Mount Antenna
Standard Calls

Phonograph Preamplifier
By R. Page Burr
Dictating Machine
Micropotentiometer
Radio Light
Low Power Drives P-A
By I. Dlugatch
Starting Point
D -C Transformer
224

204

:

ßANDWIDTII ... Editorial coverage in the feature article section
in 1956 breaks down as follows, subject -wise and number of pages:
Antennas
10

206
210
212
214
220
224

Audio

11

Broadcasting
Circuits

36
62
62
85
79
77
50
21

Communications
Components
Computers
226

PRODUCTION TECHNIQUES

226
Drilling Holes in Servos
226
Waveguide Bender
By R. R. Palmisano and A. Sherman
Design of the Month: BEACON 228
232
Mold Speeds Connector Potting

Spool Guard Stops Snarls
Adhesive Replaces Solder

234
236

By Bernard Gould

Ferrule -Applying Tools
Cable -Stripping Knit c

248
254

Industrial

Measurements
Microwave
Power Supplies

17

Radar

50

Receivers

21

Telemetering
52
The classifications are arbitrary,
were picked because they were easy
to define. Some transmitters are included under communications, and
power supplies were naturally only
unusual types. Telemetering includes telecontrol.

NEW PRODUCTS

256

LITERATURE

350

PLANTS AND PEOPLE

364

NEW BOOKS

388

electronics

THUMBNAIL REVIEWS

394
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BACKTALK

398
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449
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r
ABC

RBP

Member ABC and ABP

TALK

ELECTRONICS' staff is impressive quantitatively as well as qualitatively.
Ninety percent of the men listed on our masthead
attended this recent planning session

...

RELIABILITY
One of the was pleasantly surprised to find two
editors recently made a field trip lovely airline stewardesses in his
into the land of baked beans and car taking care of sun -burned pasbrown bread. He gathered much sengers who were returning from
data on current engineering prob- Bermuda and were forced to bypass
lems and their solutions and was New York and land in Boston.
exposed to lots of highly accurate
and precise equipment that also inINFORMATION CIRCLE . .
volved high reliability and resist- Like all magazines, we get a lot of
ance to extremes of temperature inquiries for technical and business
and moisture.
information. We try to help in
Preparing to return to New York every case, but sometimes get more
by air, associate editor Kinn was puzzled ourselves.
faced with an environment problem.
A Mr. X phoned frantically reIt seems spring had sprung a leak cently and said that we had pubover New York and vicinity, closing lished an article a few months ago
all the airports. Reporting to the and that he wanted to locate the
railroad, he got home at 2:30 a.m. issue. It was written by a Mr. A of
instead of 7:00 p.m., rather wide company B and mentioned a detolerance compared to those to velopment by still another company
which he had just been exposed.
C.
There was no electronic equivaSearch of authors' names on relent to one situation, though. He cent articles showed none by Mr. A.

Published three times s, month with an additional issue in June, by McGrawHill Publishing Company, Inc., James H. McGraw
(1860-1948) Founder.
Executive, Editorial, Circulation and Advertising Offices: McGraw-Hill Building,
330 W. 42 St., New York 36, N. Y. Longacre 4-3000. Publication Office, 99-129
North Broadway, Albany 1, N. Y. See panel below for directions regarding
subcription or change of address. Donald C. McGraw, President; Joseph A.
Gerardi, Executive Vice President and Treasurer;
J. Cooke, Secretary;
Nelson Bond, Executive Vice President, Publications John
Division; Ralph B. Smith,
Vice President and Editorial Director; Joseph H. Allen, Vice
President and
Director of Advertising Sales: A R. Venezian, Vice President
and Circulation
Coordinator.
Single copies 75¢ for Technical Edition and 500 for Business Edition in
United States and possessions, and Canada: $1.50 and $1 for Latin America;
$2.00 and $1.50 for all ether foreign countries. Buyers' Guide $3.00. Subscription rates-United States and possessions, $8.00 a year; $9.00 for two yeatf,
Canada. $10.00 a year. Other western hemisphere countries and the Pbillippines.
$15.00 a year. All other countries $20.00 a year. Three-year rates accepted on
renewals only, are double the one-year rate. Entered as second-class matter
August 29, 1936, at the Post Office at Albany, N. Y., under act of Mar. 3,
1879.
Printed in U.S.A. Copyright 1957
Publishing Co.,
Inc.-All Rights Reserved. Title registered inbyU. McGraw-Hill
S. Patent Office.
BRANCH

ELECTRONICS

- May

1,

Only recourse was to find out if any
editor had any recollection of a mention of development C.
Finally we located something on
the development. It was not, however, written by Mr. A but by Mr.
M and not affiliated with company
B, but company N.

To further our dismay, it hadn't
yet been published, so Mr. X couldn't have seen it yet.

...

BEST SOURCE
During one
of the lectures in a course at the
City College of New York on principles of missile guidance, assistant
editor Manoogian was pleasantly

surprised.
Almost all of the references recommended by the instructor, a Bell
Labs man, were circuit articles that
had been published in recent issues
of ELECTRONICS.

OFFICES: 520 North Michigan Avenue. Chicago 11, Ill.; 68 Post Street.
San Francisco 4; McGraw-Hill House, London E. C. 4; National Press Bldg.,
Washington, D. C. 4; Architects Bldg. 17th & Sanson Sts., Philadelphia 3;
1510 Hanna Bldg., Cleveland 15; 856 Penobscot Bldg.. Detroit 26; 3615
Olive
St., St. Louis 8; 350 Park Square Bldg., Boston 18. 1321 Rhodes Pagerty Bldg.,
Atlanta 3, Ga.: 1125 West Sixth St., Los Angeles 17: 919 Oliver Building, Pittsburgh 23. ELECTRONICS is indexed regularly in The Engineering Index.
Subscriptions: Address correspondence to Subscription
Electronics, 330 W. 42nd St., New York 36, N. Y. Allow Manager,
one month for
change of address, stating old as well as new address. Subscriptions
are
solicited only from persons engaged in theory, research, design, production, maintenance and use of electronic and industrial control components. parts and products. Position and company connection must be
indicated on subscription orders.

Postmaster: please send form 3579 to Electronics, 330 W. 42nd St., New York

36, N. Y.
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completely

a
n

of

kind

ew

regulator!

ACTUALLY THREE REGULATORS IN

ONE-PLUS MULTIPLE SENSING!
The APR 1010 combines many new regulation and sensing systems in one versatile package. Here's flexibility of
saves space, elimioperation never before possible
nates instrument duplication, means greater economy in

...

engineering operations.
RMS VOLTAGE REGULATION

AVERAGE REGULATION
PEAK REGULATION
FIVE PRINCIPAL SENSING ARRANGEMENTS
INTERNAL

1.

2. EXTERNAL

3. REMOTE

4. CONSTANT CURRENT

5. DC

ELECTRICAL CHARACTERISTICS:

Input
Output
Regulation
accuracy
(RMS, average,
or peak, switch

95-130 VAC, 10 (50 or 60 cps ±10%)
115 VAC, adj. 110-120V
±0.1% against line
±0.1% against load

selected)

Distortion
Load
P.F.

range

Recovery time

3% max.
0-1000VA
Unity to 0.7 lagging
0.1

sec.

Write for complete technical data.

SORENSEN

a

STAMFORD

COMPANY, INC.

CONN.

O

all products including 50 cycle, 220 volt equipment.
In Europe, contact SorensenArdag, E,chstrasse 29, Zurich, Switzerland, for
4

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

Muirhead-Pametrada
Wave Analyser
The M uirhead-Pametrada Wave Analyser covers the frequency range
encountered in vibration tests of aircraft engines-whether pure jet,
turbo prop or piston.
Complete tests of airframes and airscrews for unwanted noise and
vibration, and the tracing of spurious frequencies in aircraft electrical
systems, are just normal applications for the analyser in the aircraft
industry.
Learn more about the Muirhead-Pametrada Wave Analyser and
how it is applied in the aircraft, automobile, electrical supply and
shipbuilding industries. Write for our Brochure Vibration Measurement and Waveform Analysis'.

MUIRHEAD

Write for the

brochure

U.S.A.
NEW YORK22,N.Y.
MUIRHEAD INSTRUMENTS INC. 677 FIFTH AVE
CANADA
ONTARIO
STRATFORD
MUIRHEAD INSTRUMENTS LIMITED
ENGLAND
KENT
BECKENHAM
MUIRHEAD & CO. LIMITED
ELECTRONICS

- May

1,

1957

Want more information? Use post card on last page.
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325

300

Electronics Output Index

275
250

ó

225

200

Year Ago

1947=100

175

263.8

150

Feb. '56

284.7

Month

Latest

Previous Month

280.0-P

-r

Jan. '57

Feb. '57

125
100

JFMAMJJASONDJFMAMJJASONDJFMAMJJASDNDJFMAMJJASONDJFMAMJJASONDJFMAMIJASOND

1953

1954

1955

MAMJJA SONO

f

J

1952

1951

1956

1957

FIGURES OF THE MONTH
Latest
Month

Previous

Month

Year
Ago

RECEIVER PRODUCTION
(Source: RETMA)

nr

Jan. '57

Feb. '56

450,190
67,079

576,282
78,956

nr

1,264,765
522,859

1,085,529
521,624

nr

1,093,506
437,611

(Source: FCC)

A -M
A -M
F -M
F -M

RECEIVER SALES

F -M

.

'57
525,437
525,029
Feb.

Jan. '57
623,359
563,363

Feb. '56
530,554
454,867

'57
total units 44,460,000
value
$36,631,000
total units
728,363
value
$13,134,778

INDUSTRIAL
TUBE SALES
(Source: NEMA)
Vacuum
Gas or vapor
Magnetrons and velocity
modulation tubes
Gaps and T/R boxes

Jan. '57

Feb.

37,571,000
$31,170,000
760,860
$13,594,525

Feb. '56
37,754,000
$30,756,000
898,063
$17,136,695

Total -Electronics

485
106

Latest
Quarter

Previous

Quarter

Year
Ago

4th '56
$12,408,371
$3,223,612

3rd '56
$8,895,012

$2,936,765

4th '55
$9,967,411
$3,251,621

$15,890,681
$1,242,745

$14,948,477
$1,196,369

$13,726,323
$1,578,767

4th '56
$56,185,000
$34,210,000
$145,962,000
$236,357,000

3rd '56
$23,107,000
$22,273,000
$84,952,000
$130,332,000

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

123
56
3,031
133
303
529
23
10

22

2,841
123
247
539
13
4

8

(Source: FCC)

Aeronautical
Marine

Industrial
Land transportation
Amateur
Citizens radio
Disaster
Experimental
Common carrier

'57
50,859
61,246
22,500
33,879
9,484
158,232
23,888
343
735
2,666
Feb.

Jan. '57

Feb. '56

54,243
60,774
22,450
33,456
9,476
157,275
23,155
331

44,570

721

2,618

54,63/
19,971
28,054
8,726
145,427
15,563
327
652
2,176

EMPLOYMENT AND PAYROLLS

,---Quarterly Figures-,

MILITARY PROCUREMENT
Navy
Air Force

Feb. '56

513
120
62
3,014
123
288
527
24

Year
Ago

Month

COMMUNICATION AUTHORIZATIONS

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

4th '55
$48,477,000
$20,378,000
$131,938,000
$200,793,000

Jan. '57

Dec.

400,200-p
$79.15 -p
$75.64 -p
40.1 -p
39.6 -p

410,500-r

'56

$79.15
$75.76 -r
40.8
40.3 -r

Jan. '56
389,600
$74.70
$70.80
40.6
40.0

SEMICONDUCTOR SALES ESTIMATES
'57

Jan. '57

Feb. '56

1,785,300

1,436,000

618,000

Jan. '57

Feb. '56

336.3
439.9

323.2
426.8

Feb.

Transistors, Units

(Source: Defense Dept.)
Army

Jan. '57

515

stations on air....
stations CPs-not on air
stations -new requests
stations on air....
stations CPs-not on air
stations -new requests

Police, fire, etc.

RECEIVING TUBE SALES
(Source: RETMA)
Receiv. tubes,
Receiv. tubes,
Picture tubes,
Picture tubes,

Feb. '57

TV stations on air
TV stations CPs-not on air
TV stations -new requests

A -M

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

Previous

BROADCAST STATIONS

'57
464,697
68,219
Feb.

Television sets, total
With UHF
Color sets
Radio sets, total
Auto sets

Latest
Month

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

Feb. '57

330.6
489.6
r-revised

nr-not reported

TOTALS FOR THE FIRST TWO MONTHS
1957
1956
Percent Change

914,887
2,350, 294
1,148,796
1,088,392
82,031,000
1,489,223

6

1,164,629
2,172,130
1,144,767
986,073
77, 895,000
1,790,448

-21.4
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7,357,029
13,981,800
6,804,756
8,332,077
464,186,000

+ 8.2
+ 0.4
+ 10.4
+ 5.3
-16.8
May

1956
Total

10,987,021
1,

1957
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1

1957

More Computers
Go To Colleges
Four more universities will use
digital types to free brain -power
for more creative assignments
computer MISTIC, the
Michigan State integral computer,
will be solving mathematical
problems at Michigan State University before the year is up. The
device is similar in logic and general construction principles to the
computer developed at Princeton
Universities Institute for Advanced Study.
Similar machines now are in operation at the Argonne National
Laboratory, Oak Ridge National
Laboratory, Los Alamos Scientific
Laboratory, the Rand Corporation
of Santa Monica, Cal., and the
University of Illinois. Others are
under construction at Iowa State
College and the University of Sydney, Australia.
DIGITAL

Logic-To

solve 40 simultaneous equations, which would take
weeks to do by other means, the
computer would need only 193
seconds: four seconds for the
problem to be introduced, 181 seconds to solve it, and eight seconds
for the answer to be produced.
Composed of thousands of miles
of wire and hundreds of electronic
tubes and transistors, the computer will have four essential sections: input, arithmetic and control, memory and output.
Information and problems will
be introduced to the machine on

perforated paper tape. Answers
are on tape or a page.
ELECTRONICS

- May
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NEW radiotelephone system,
when

.

.

manufactured by Du Mont,

operates automatically

.

Mobile Radio Dials Phone Calls
when
Vehicle phone calls can be re- house -to -house call. Only
a toll call must the long
placing
layed automatically through local distance operator be contacted.
telephone company facilities
How it works-The system conAUTOMATIC dial -direct mobile twoway radiotelephone system is in sists of a dial radiotelephone in a
operation in Richmond, Indiana vehicle, employing a two-way radio
and is now available nationwide system as a carrier to the local
through Allen B. DuMont Labora- telephone company installation.
tories. Designed and developed by A transmitter -receiver base staDuMont rep Ramsey McDonald, tion is interconnected with the
the system allows phone calls to - local telephone system. Terminaand -from vehicles to be relayed tion and switching equipment at
completely unattended through a the base station automatically
transfers the radio calls to the
local telephone system.
Calls are made from a vehicle telephone system and telephone
by dialing a number within a local calls to the radio system.
Calls can also be made from
telephone system. Anyone within
that system can call the vehicle in vehicle to vehicle. Two telephone
the same manner as in making a lines are required to interconnect
7

1957
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the base station equipment with
the telephone company's central
office. One line is utilized for calls
from telephone to radio; the other
for radio to telephone.

Market-Substantial sales of the
systems are expected to be made to
independent telephone companies.
There are 4,500 such independents
and 69 pdrcent of their service is
dial.
The system presently used by
Richmond Radiotelephone, headed
by McDonald, provides mobile
radio telephone service for subscribers in Richmond and surrounding areas.

60

40

20

GREENLAND
ICELAND

EYKJAVIK

NARSSARSUAK

NORTH

ATLANTIC

PRESTWICK

OCE AN
U.K.

GANDER
NEWFOUNDLAND

Cost-Interconnected with the
Richmond Home Telephone Co.,
the system provides dial -direct
service of 24 calls per day for $40
per month per unit with the lease
of DuMont equipment. Using privately owned mobile equipment
costing about $500, the service
would run about $25 a month. For
a company that wants to go into
business to operate the service the
cost of the equipment including
base station (transmitter and receiver), two antennas, termination
and switching equipment, would
run about $7,000.

Scores Missile
On The Spot

Direct calibration and immediate evaluation of the performance and behavior
pattern of guided missiles is handled
by this new instrumentotion radar system developed by RCA. Antenna pedestal shown is designed for mounting
on a separate tower to minimize vibration

PROPOSED air -ground communications network connecting Newfoundland, Greenland, Iceland and the United Kingdom-Ireland will use forward propagation-by ionospheric -scatter stations to help eliminate transmission blackouts as . . .

Nations Plan N. Atlantic Link
Twelve IACO nations chalk out
framework for scatter stations
that will cure bad signals
DURING the summer of 1956, more
than half of the flights across the
North Atlantic suffered radiocommunication blackouts caused
by sub -Arctic auroral disturbances, which affect existing high frequency radioteletype circuits.
A decision by the Canadian
government to build a $650,000
vhf forward -propagation -by -ionospheric -scatter station near Gander airport, Newfoundland will
implement a new chain using
high -power transmitters, 50 to
100 kw, working in the very -high
frequency band, between 30 and
60 mc. Highly directional antennas will be used.
Signals are scattered by the
highly -ionized layer of air 55
miles above the earth and are reflected to ground receiving stations a distance away.
The International Civil Aviation Organization (IACO) recommended the network to facilitate
flight - information transmission
and the Canadian government
agreed to contribute to joint financing of stations in Greenland
and Iceland.

8

-

Links The IACO plan envisages the use of three links, one
between Newfoundland and Greenland, a second between Greenland
and Iceland and a third from
Iceland to the United Kingdom
and Ireland. All of these would
be integrated as a single system
and provide four teletypewriter
channels and one telephone channel between the points served.
As an alternative to the link
between Iceland and the United
Kingdom -Ireland, Iceland proposed an undersea telephonetelegraph cable that would provide
similar channels to be integrated
with the vhf forward-scatter system between Iceland and North
America.

Service-The principal

the International Air Transport
(Continued on page 10)
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concerns

of the proposal have to do with
the reliability and quality of service that can be expected and the
methods of organization necessary
to ensure full coordination in the
implementation of the entire plan.
Further response to the recommendations offered by IACO will
be received, not later than May
ist from twelve ICAO nations and
two international organizations:

1, 1957
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SUBMINIATURE
FILTERS

FILTER

LEMEtERING
CHAN.
1

2

3
4
5

Designed and tested to specification #MILT 26985

6
7

Supplied in two principal case sizes:
1. For RDB channels 1 through 6, case size is
3/a x 11/2 x 21/4 inches high; weight: 4 ounces.
2. For channels 7 and up, case size is 3/a inches
square and 13/8 inches high; weight: 11/4 ounces.
These cases are generally equipped with a 4 -pin
plug to match the small Winchester socket.

FREQ.

400
560
730
960
1300
1700
2300

cps.
cps.
cps.
cps.
cps.
cps.
cps.

ATTENUATION CHARACTERISTICS

A

Impedance: 100 K ohms in and out.
Insertion loss: less than 6 db.
At ± 7.5% band width is less than 3 db.
At ± 25% band width is greater than 15 db.
At 1.75 f attenuation is 40 db or more.
At .57 f attenuation is 40 db or more.

B

3 KC
KC
KC
KC
KC
KC
22 KC
30 KC
40 KC
52.5 KC
70 KC
22 KC
30 KC

C

40 KC

8

9
10
11

12
13

14
15

16
17
18

D
E

3.9
5.4
7.35
10.5
14.5

52.5

KC
70 KC

IMPp/ÑOK

B.

W.

5-60001
S-60002
S-60003
S-60004

±71/2%
±71/2%

s/

±71/2%
±71/2%

z/

s/. x 11/2 x 21/4 H

4

S-60005

±7'h%

s/

x

11/2

4 oz.

S-60006
S-60007
S-60008
5.60009
S-60010
5-60011
S-60012
5-60013
S-60014
S-60015
S-60016
S-60017
S-60018
S-60019
S-60020

±71/2%
±71/2%
±71/2%

s/ x
z/ x

11/2

±7'h%

°/

4 oz.
11/4 oz.
11/4 oz.
11/4 oz.

±71/2%
±71/2%

s/ x

S-60021

S-60022
S-60021

±7'/z%
±71/2%
±71/2%
±71/2%
±71/2%

±735%
±7'/z%

±15%
±15%
±15%
±15%
±15%

ATTE

x 11/2 x 21/4 H

s/ x

1/4

960

1.3

1.7

11/2

4

x 21/ H

x 21/4 H
x 2'4 H
s/. e 135 H
H
s/ x

l'/i

x
x

z/ e

135 H

oz.

4 oz.
4 oz.

e 11/2 x 21/4 H

oz.

11/4

oz.

z/ x

'/

s/ x 135 H
z/ x 135 H

11/4

a

z/. x 135 H

11/4

s/ x

135 H

11/4

3/4

x
x

oz.
oz.
oz.
oz.
oz.
oz.
oz.
oz.

'/

x'/

s/ x 135 H

11/4

e 135 H

11/.

1/4

e

s/.

x 135 H

1/4

x

z/ x
s/ x

1/4

s/ x

l'/

135 H

11/4

1s/s H

11/4

z/x 1/4x134H
x

1'/oz.
11/4

x
z/ x

s/ x 134 H
z/ x 135 H
s/i x 135 H

11S

oz.
oz.
oz.

34

z/ x

11/4

oz

34
1/4

135 H

MIA CHARACTERI
OF

0

WT.

SIZE

BURNELL &

CO

TOM THUMB FILTERS

IS%tW

11/4

TICS

INC.

IO

20

30

50

FREQUENCY (NCI

Dept. F-57

45 WARBURTON AVENUEYONKERS 2,

PACIFIC DIVISION 720

ELECTRONICS
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Y.YONKERS 5-6800

MISSION STREETSOUTH PASADENA, CALIFORNIA RYAN 1-2841

Want more information? Use post card on last page.

www.americanradiohistory.com

N.

INDUSTRY REPORT-Continued

Association (IATA) and the In-

ternational Frequency Registration Board (IFRB).
Tropo Scatter-In Alaska, an additional link between Kenai and
Homer, Alaska was added to the
White Alice system that combines
service for the military and commercial communications (ELECTRONICS, p 192, Jan., 1957) . This
broad - band tropospheric radio
equipment was designed and manufactured by Radio Engineering

Laboratories for Western Electric.
Another wide -band link that will
accommodate a tv channel and 120
telephone conversations is scheduled for cutover by AT&T in late
summer. Equipment will be shipped
soon from Federal Telecommunication Laboratories for the Florida Cuba circuit.
Equipment recently completed by
Philco for the Air Force also uses
the tropospheric transhorizon phenomenon at about 8 kmc.

tory has increased in number and

far more complex weapon systems. For example, in the F-94
interceptor plane shown, the control equipment manufactured by
Hughes Aircraft Co. has as many
different parts as 200 television
sets.
Labor costs for total maintenance and modification have risen
from around $20,000 for a World
War II bomber to over $500,000
for a modern jet bomber. The Defense Department estimates that
there are over 150,000 civilian and
military personnel in electronic
maintenance work.
by

-

Bombers
Lockheed has been
working on a Box-Kite modification program since last year. Additional Air -Force business came
to its Georgia Division plant at
Marietta for early delivery of 21
quality -modified B-47 Stratojets.
Latest engineering and electronics
improvements will be added at the
same time the aircraft are undergoing major overhaul. Thus,
within two weeks a total of 113
aircraft were added to current
B-47 modernization projects at the
plant.

COMPLEX radar control, the brain of F-94 interceptor planes guarding the North
American continent, is checked and installed by Hughes technician while
.
.
.

Air Force Expands Modernization
Intricate modern weapons require
more dollars to rework existing
electronic systems
costs for aircraft
systems have risen 67 percent in
the past three years. The figure is
expected to reach $1.4 billion for
the fiscal year 1957, compared to
$992 million for fiscal year 1954.
Of this total, a substantial portion, possibly $200 million annually, goes to modernize electronic
equipment. The total includes all
MODERNIZATION

major maintenance performed at
Air Force depots or contractor's
plants, as well as modification of
in-service aircraft and component

equipment. As demand for higher
combat effectiveness continues, the
work and expense required for
modernization will continue to increase proportionately.

Units-During

fiscal 1957, the
Air Force has scheduled about
8,500 aircraft for major maintenance and modification, of which
about 6,500 jobs are to be accomplished by contractors. The increased number of complex, high
performance jet aircraft require
many more man-hours of maintenance and modification than their
World War II predecessors.
Active military aircraft inven-

10

Future-To maintain an inventory of weapon systems in the condition necessary to keep ahead of
potential enemy airpower, the Air
Force must continue to modernize
existing aircraft, according to Aircraft Industries Association, or to
incorporate new weapon systems
in its inventory. The cost trend of
modernization tends to follow the
cost of the new weapon systems.

TV's Second Set Market
Still Looms Large
Homes with two sets represent
only 4 percent of total but

portables are making inroads
TELEVISION set producers have
pushed sales possibilities of two
tv sets to each home but not until
last year did such sales finally
take hold. According to Commerce
Department figures, the number of
homes with two sets went from 2
(Continued on page 12)
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surface barrier transistors from SPRAGUE

high speed transistors for computer switching circuits
Sprague 2N240 Transistors with their fast response
time-in the millimicrosecond range-give reliable
operation in switching circuits up to 20 megacycles.
The ideal electrical characteristics of these surface
barrier transistors permit direct coupling for faster
operation than any alloy junction type.
And the 2N240 gives you:
O low saturation resistance
O low saturation voltage
O extremely fast rise and fall time
O absolute hermetic seal
O availability
Among these features, the most important to you
may well be availability. Sprague is manufacturing
2N240 Transistors NOW in production volumes. You
can answer today's transistor needs today by specifying Sprague Surface Barrier Transistors!
Write for complete data sheets on Sprague 2N240
Germanium Surface Barrier Transistors and on
Sprague General Purpose High -Frequency Surface
Barrier Types 2N344/SB101, 2N345/SB102, 2N346/
SB103. All are available on letterhead request to the
Technical Literature Section, Sprague Electric Co.,
35 Marshall Street, North Adams, Massachusetts.

Le
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CAPACITORS RESISTORS MAGNETIC COMPONENTS
TRANSISTORS INTERFERENCE FILTERS PULSE NETWORKS
HIGH TEMPERATURE MAGNET WIRE PRINTED CIRCUITS
ELECTRONICS

- May

1,

1957

Want more information?

SPRAGUE
the trademark

Use post card on last page.

www.americanradiohistory.com

of reliability

11

INDUS; RY REPORT- Continued

-

TELEVISION SET MARKET
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Business Briefs
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Acquisition of Radio Receptor by General Instrument involved purchase by GI of 80 percent of the
outstanding stock of Radio Receptor. Of RR current
production, 80 to 85 percent is for industrial and
military purposes, 15 to 20 percent for radio and tv

o
o
J 60

W

it
á

2O

6/55

2/56

8/56

percent to 4 percent of total households between June '55 and August '56.

Reason-Compactness and lower
price seem to be the keys to the
second set market. History seems
to be repeating. Not until the compact table model radio, styled for
each room and priced right, was
introduced did the multiple radio
set market really reach its full
potential.
The rise in portable tv sales began in the second half of 1955 and
coincides with the rise in second
set households. TV cabinets are
now multicolored to fit any decor
and compactness along with low
price are featured.
Effect of size?-The 110 -degree
tube permits sets to be six inches
shorter. Sylvania reports that its
February tv set sales achieved
a new record of more than double
February 1956 sales.

Sales in Australia, Italy and Mexico for Admiral
Corp. totaled $9 million in 1956. Sales target for the
three counties in 1957 is $20 million and the com-

pany will undertake additional foreign manufacturing operations in the next two years

Expenditures for expansion of facilities in 1956
amounted to $205.2 million, more than $34
million higher than any previous year in the firm's
history: Total of $1.4 billion has been invested by
the company in its expansion and modernization program since World War II
by GE

>Six U. S. airlines, 13 foreign commercial airlines
and the Royal Australian Air Force purchased RCA
weather radar during 1956
Ten percent of total sales of High Voltage Engineering was devoted to research and development
in 1956. The firm's backlog reached $6 million with
approximately half that amount representing orders
from abroad
Net sales of Minnesota Mining have climbed by

about 100 million in the past two years, reached
$330.8 million last year. Electrical products accounted for 17 percent of 1956 sales

Scientists Look Into Future Of Switching
Discussions at Harvard show
trends in such fields as
chemical and cryogenic switches
of the remarkable progress
achieved in the field of computers
and mechanization is the science
of switching which deals with the
on-off, high -low and conductingnon -conducting states of mechanical and electronic devices.
Recently, approximately 1,000
scientists gathered at Harvard to
discuss the progress of work in
this field and much light was shed
on present thinking and planning.
CORE

Chemical-It was shown that
chemical reactions, such as take
place when light-sensitive or
photochromic materials are exposed to the proper wavelength of
light causing the material to
change color, can provide the two
stable states required for switching. It was explained by B. K.
Green of National Cash Register
Co. that tiny droplets of these materials when enclosed in a structure, consisting of cells two and a
half microns in diameter, would
produce a device with 100 -million
switches per square inch.

Superconductor-A woven memory device made of strands of superconducting wire woven through
coils and immersed in liquid
helium was discussed by A. E.
Slade of Arthur D. Little, Inc.
Each strand of wire has a unique
path through the coils thereby
making it one word in the memory.
By properly combining 10,000
wires and 20 coils, a 10,000 20-bit
word catalog memory of pencil
size becomes feasible.

Magnetics-A method of increas(Continued on page 14)
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In BOBBIN CORES, you need PRECISION

aedpteeiac,t sit 7/ce w

Ultra -thin tape for bobbin cores is rolled to
high precision standards for thickness and
finish on our own 20 -high Sendzimir cold
reducing mill, beta -ray controlled.

/U:cz,

'

BULLETIN TC -108

"TAPE -WOUND BOBBIN CORES
FOR COMPUTER APPLICATIONS"
Includes essential data on applications and
properties, fabrication and testing of Arnold
Bobbin Cores; lists standard sizes, etc.
ADDRESS DEPT. c-75

ELECTRONICS

-May
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WOW

For use in shift registers, coincident
current matrix systems, pulse transformers, static magnetic memory elements, harmonic generators and similar equipment, Arnold Bobbin Cores
meet the most exacting requirements.
Quality and uniformity? You'll find
them no problem-because, as a fully
integrated producer with highly modern facilities, we're able to maintain
close control over every step.
Arnold Bobbin Cores are available
in a wide range of sizes, tape thicknesses, widths and number of wraps
depending on the ultimate use of the
ccre. Magnetic materials usually em-

PE

ployed are Deltamax, Permalloy and
Supermalloy, in standard thicknesses
of .001", .0005", and .00025". Core
properties include quite rectangular
hysteresis loops, relatively low co-

ercive values and high saturation
densities, plus the ability to shift in
a few microseconds from negative
remanence to positive saturation, and
vice versa, under conditions of pulse
excitation. Let Arnold supply your
requirements for Bobbin Cores-or
other tape -wound cores, powder
cores, permanent magnets, etc.-from
the most complete line of magnetic
materials in the industry.

ENGINEERING COMPANY

ARNOLD

Main Office

&

Plant: Marengo, Illinois

Re3aflh Pacific Division Plant: 641 East 61st Skeet, Los Ange. es, Calif.

District Sales Offices:

Los Angeles: 3450 Wilshire Slvd.
Boston: 200 Berkeley St.
New York 350 Fifth Ave. Washington, D.C.: '001 -15th St 114.W.

Want more information? Jse post

ca -d on

last page.
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ing computing times to the milli microsecond region through the
reversal of magnetic spins occuring in thin ferromagnetic films led
H. Callen of the University of
Pennsylvania to conclude that
these films would make satisfactory switches and increase computing time a thousand -fold.
Microwaves
Another possible
way of increasing computer speeds
was discussed by W. D. Lewis of
Bell Telephone Laboratories who
described a possible combination
of microwave components, some
of which are still in the laboratory
stage, to perform logical functions.
High speed is attained because
bandwidths of 700 me and pulse
rates of 160 me can be obtained
using microwaves.
Three methods were mentioned
as ways to increase speed: detection followed by modulation; frequency conversion and sequential
logic; and maintaining the basic
pulse rate higher than the reciprocal of the delays in the closed

-

loops.

Theory only-In

all the above it
should be emphasized that the devices mentioned are in the thinking -and -laboratory stage rather
than concrete pieces of hardware.

Assembly -Line
Machine -Gun

FLIGHT simulators are used by United States Air Lines.

Simulators Enter New Markets
Commercial and military aircraft
account for largest volume. New
markets boost sales
MUSHROOMING costs of increasingly
complex commercial and military
equipment have boosted the importance of the growing flight simulator business and the dozen companies in the field.
There are now an estimated
1,000 flight simulators in use in
the U. S. The figure does not include the increasing number of

units that simulate missiles, radar,
navigation and naval equipment.
Sales to airlines abroad are also
growing. The units range in price
up to $1 million.

-

Ammunition belt feeds 3,000 semiconductors into machine that staples them
into electronic circuits at Hughes Aircraft. A special machine was developed
to fabricate the belts

In addition

The airlines are
Commercial
important customers for flight
simulators. One airline has 15
units in use. American Airlines recently ordered electronic flight
simulators from Curtiss-Wright
for its forthcoming fleet of Lockheed Electra propjets and Boeing
707 turbojets.
United Airlines at its flight
training center in Denver, Colorado consolidated the radio communications and navigation facilities for five simulators into a
radio control center. Only three
sets of communications and navigation units are required in contrast with the five which otherwise
would be needed. The control center was designed and built by

14

United's flight simulator engineering group. The equipment includes
more than 80 miles of wire and
some 100 specially developed
switches.

-

Military
Today nearly every
type of multi -engine aircraft that
the Air Force has in use has its
counterpart in a simulator. Now
even some single engine jet fighters have simulators. In many cases,
the simulators are built for crew
training even before the actual
planes to be flown are off the drawing boards.
Strength of the military part of
the business is indicated by the
fact that Erco division of ACF Industries recently had to terminate
commercial orders for jet simulators because of military simu-

lator contract priorities.
Companies-Two years ago there
were only about eight manufacturers in the flight simulator field,
plus a few aircraft companies that
built units for their own use. Today, according to Aircraft Industries Association, there are a dozen
firms in the field commercially.

Future-Simulators for guided
missiles are gaining in importance
as missiles take over more of the
assignments of manned aircraft.
Bendix computer division now
makes a simulator for testing fight
controls and guidance systems for
missiles and aircraft. The new sys(Continued on page 16)
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need
semiconductor

production
equipment?
CRYSTAL GROWING MACHINE #2901
FOR GERMANIUM AND SILICON CRYSTALS

;'

vLASS ttt5
tft7 T1t)N OP It".lT/ONS'
zERFCRMM BY KAHLE MACHI4ERY:

KAHLE'S
MACHINE DESIGN,
DEVELOPMENT AND FABRICATION
SERVICES
ARE THE NO -RISK ANSWER
When you work with Kahle, the end result is
assured
because all Kahle Machines are tested
under your actual production conditions before
shipment. In addition each machine is the result of
Kahle's continuous experience which dates back
to the days of the old carbon lamp.
But Kahle is modern, too
having already
manufactured machines for every semiconductor
production process. Their outstanding production
records achieved for leading companies are
available for your inspection.
Economy is another mark of a Kahle machine
hundreds of standard models can help solve your
problems
when required, a special design
is quickly and effectively created.
Relieve your engineering staff
assign the design,
development and fabrication of production machinery
and equipment to Kahle.
For an individual analysis of your problem,
write outlining details.
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REFI
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-INS

CR` STAL SLICING,

CRYSTAL GR DWING
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WAFER MOL NTING
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ENCRPS _EL A-INE
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...

IC*I.I LE
GENERAL OFFICES:

1310 SEVENTH STREET
NORTH BERGEN, N. J.

ENGINEIERING COMPANY
PLANTS:
SEVENTH STREET, NORTH BERGEN, N. J.
HUDSON AVE., UNION CITY, N. J.

DESIGNERS AND BUILDERS OF SPECIAL AUTOMATIC AND SEMI -AUTOMATIC EQUIPMENT FOR ALL INDUSTRIAL OPERATIONS
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tern reduces or eliminates the need
for expensive trial flights in the
evaluation and debugging of airborne systems.
Simulators are gaining in use
in the Navy. A ship's characteristics demonstrator developed by

Teletronics Laboratory for the

U. S. Naval Training Device Cen- 000 and produced by Beckman Inter is to be used at naval training struments will be used in ballistic
schools and reserve training cen- missile test stands developed for
ters for demonstration and exer- Martin by Baldwin -Lima -Hamilcise in the art of ship handling. ton.

The device consists of a control
unit, two self -powered radio -controlled ship models and the tank.

-

Statistics Adaptation of the
"lag correction method" used in
business statistics was recently
introduced at the Missile Test
Project at Patrick Air Force Base
to aid in the solution of the problem of tracking guided missiles.
It enables both photographic and
radio information to be programmed for the computers resulting in increased accuracy in
the answers.

Electrons Sterilize
Army Foods
Army will spend $7.5 million on
pilot plant to preserve foods by
electron bombardment
of particle accelerators for
food preservation takes another
USE

TRANSPORTABLE midget recomp computer recently developed

is

one way

.

.

.

Military Spurs Computer Work
Many specifically military
units also applicable to
business problems

areas wherein computers
can be used for both military and
business purposes are becoming
more apparent as information becomes available on the newer units
developed for the military.
OVERLAP

Mini-computer-The first model
a general-purpose, all -transistor digital computer called
of

RECOMP has been delivered to
ARDC by the Autonetics division
of North American Aviation. It
was designed to perform in the
field and to provide as nearly
equal capabilities as units costing $250,000 installed. It is a serial, single-address, internally binary computer using a rotary disk
memory with a capacity of 2048
40 -bit words.
Information can be fed in by
16

decimal entry of mixed numbers,
electric typewriter, paper tape
reader or control panel keyboard
while output may be decimal, octal
or binary.

-

Applications Specific uses for
the RECOMP show that business
needs are identical to military
needs as in surveying, where it
can reduce data on elevations
and plane tables; in construction work, to determine material
strengths, grades, water flow and
earth -rock movements; in navigation, to make calculations from
data derived from loran-radar
sources.

step forward with announcement
the army will build a $7.5 million
food irradiation pilot plant at
Stockton, Calif. Research and Development Command of the Army
Quartermaster Corps will direct
the project.

Operation-Four Varian Associates klystron tubes will power the
accelerator. Output will be 24 million electron volts (24-mev) at
peak current of 420 milliamperes.
The klystrons are a version of the
VA -87's made for radar.

Use-Packaged

food

will

be

sterilized by irradiation, allowing
unrefrigerated storage. Lower
power will inhibit sprouting, de infest or pasteurize. Varian believes army success would lead to
approval of commercial food sterilization by the Food and Drug Administration.

Customers-Varian now has $1
Analog-A special-purpose, tran- million in accelerator contracts. It

sistor -magnetic analog computer
originally developed for industrial
data processing systems will now
find use in testing of guided missiles. The first of a series of ten
such units costing a total of $109,-

is also building a one -klystron machine for a chemicals company and
a two -klystron model for physics
and weapons research.

Research-Stanford Research In (Continued on page 18)
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INDUSTRY REPORT-- Continurci

stitute is adding a 1-mev GE resonant transformer electron -beam
generator. SRI has a 2-mev Van de
Graaf accelerator and a cobalt -60
source. It expects to spend over
$1 million this year studying irradiation effects on plastics, polymerization, initiation of chemical
reactions, effects on materials, instruments and foods.

Military Electronics
Missile guidance system contract worth $6 million
for submarine launching of the Navy's Regulus missile has been awarded to Stavid Engineering. One of
the new atomic submarines now on order has been
designed to house, launch and guide Regulus

-

Competition Electronized
Chemicals Corp. is building the
commercial prototype of its Capacitron (March, 1948, ELECTRON ics for experimentation details).
The new machine is designed for
high-power assembly -line food and
drug sterilization and de -infestation, plastics and petrochemical
work. Average output of the Capacitron will be 30 kw. It utilizes
several hundred capacitors which
are charged in parallel and discharged in series 60 times a second.

Voodoo supersonic fighters, Air Force's new
F -101B interceptors, will be. equipped with Minneapolis -Honeywell MB -5 electronic automatic flight
control systems under a $15.5 -million contract let
to the firm by the Air Material Command

Backlog

of defense production contracts for two
divisions of American Bosch Arma is estimated at
$300 million. The firm is in production on the defensive system for the B-52 intercontinental jet bomber
and in development and production on the guidance
system for one of the intercontinental missiles

Work on airborne electronic armanent control systems will be done by Hughes Aircraft under two Air
Force contracts totaling $15.4 million

Picture Tube Renewal
Sales Increase

Radio -frequency

Tube makers find replacement
sales of tv picture tubes cushion
tv set sales declines

spectroscope has been developed

at Republic Aviation to detect interference in the
electronics systems of newly-built jet fighterbombers. It reduces to half a day the three or more
(lays it has taken to check aircraft electronic equip-

ALTHOUGH the replacement business for tv picture tubes has its
problems, it represents one of the
more stable parts of the volatile
tv manufacturing business. Although tube makers have to continually adjust for volume changes
in the initial equipment market,

ment on the production line, according to officials
of the company

Contract worth $83 million for work on the guidance system for the Atlas intercontinental ballistic
missile has been awarded to GE

they can, to a large degree, count
on renewal sales volume at predicted rates. One of the biggest
variables in the replacement picture tube business is competition,
as it is in most other businesses.

PICTURE TUBE SALES
10

O

NEW EQUIPMENT

RENEWAL SALES

82
D

6-

3
C°

Z
4

-

z

-

s

o

r, n
'47

'48

'49

'50

'51

'52

'53

'54

'55

'56

Growth-Size of the renewal picture tube business today and its
growth since 1947 is indicated in
the chart. Approximately 25 percent of the total tube business is
represented by renewal sales and
the percentage grows larger each
year. That will continue to be the
case until the picture tube itself
replaced by a new development.
Until that time however, tube re (Continued on page 20)
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DEVELOPMENTS

ORIGINA I

made to order!

here are a few of the tubes customers asked us to create

* Raytheon excels in tailoring special tube designs

to
meet the most critical applications of missile, aircraft, communication, computer and industrial usage

* Thirty-four years

Completely separate development and engineering
facilities

* Engineering

control extending from development
'hrough production

* Complete environment control

of all critical manu-

facturing operations

*

CK6832
Reliable low noise,
low drift twin triode
for DC amplifiers

CK1O5O

CK6932
Filamentary pentode
(CK6088) with separate suppressor

CK1O51

CK6872
Semi -remote
CK5702WA

6AH6WA
Reliable video pentode

Light indicator for
transistorized computers

of special tube development and

manufacture

*

.. .

Hard glass rectifier,
PIV = 2800,
Io = 8mA

cutoff

Consult Raytheon for your special tube
requirements

Over 250 Raytheon developed tube types now in use

SPECIAL TUBE DIVISION
RELIABLE MINIATURE AND SUBMINIATURE TUBES

VOLTAGE REGULATOR TUBES

PENCIL TUBES

VOLTAGE REFERENCE TUBES

NUCLEONIC TUBES

NEWTON, MASS.:

CHICAGO:

9501 Grand Ave., Franklin Park

LOS ANGELES:
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INDUSTRY REPORT-Continued

newal business will keep growing
at the rate of nearly a half million
units a year.

Size-The 21 -inch picture tube
is estimated to account for over 50
percent of total tv tube renewal
business. In 1952 the portion was
only 8 percent. Despite the high
percentage of 21 -inch tubes, however, tube makers continue to

make picture tubes for nearly
every size tube that was ever produced with the possible exceptions
of the 3 -inch and 7-inch sizes.

included 455,135 miles of telephone carrier circuits and 1,160,000 miles of carrier telegraph circuits. Carrier equipment includes
One major tube maker produces 4,538 voice carrier terminals, 1,043
within one year some 140 different voice carrier repeaters, 7,623 carkinds of crt's for replacement rier telegraph terminals and 185
sales. Enough of these types are carrier telegraph repeaters.
usually run off at one time in the
Other equipment used in bulk
year to take care of total annual includes paging units, 11,568; talkrequirements.
back units, 7,927; intercommunication systems, 1,104, with 3,273
master units and 3,209 substations.
The railroads have 13,800 employes assigned to communication
work.

Meeting-Association of American Railroads, communications
section, holds its annual session
May 21-23 in Toronto, Canada.
Railroaders will hear talks and reports on new electronic development, microwave planning, highspeed communications, recorders
and government actions.

Military Electronics
Spending Rises

ACCOUNTANTS of Santa

Fe

Railroad cluster around computers while

More Railroads Choose Electronics
Santa Fe and Southern Pacific
install computers as aids for
boxcar and statistical control

are switching more and
more to electronics to help speed
up routine. Two recent entries are
Southern Pacific and Santa Fe.
RAILROADS

pedite passenger reservations. Tieins with eastern railroads will
handle coast -to -coast ticket sales.
Last year, Santa Fe bought an
IBM 650 computer to handle its
payroll and business data.
Other railroads are spending
millions for electronic gear to centralize traffic controls, keep goods
moving swiftly through freight
yards.

Freight cars-Southern Pacific
uses data processors and a computer to mastermind its boxcar
Standbys-Railroads have made
distribution. Some 70,000 car records will be sifted daily to promote gigantic investments in line comcar handling efficiency. The sys- munication equipment, according
tem, result of three years study, to a survey made last year by the
will be in full operation in July. Association of American Railroads
SP expects it will help whip car communications section.
Reports from 104 railroads with
supply problems.
a total mileage of 259,485 miles,
Reservations-Santa Fe is plan- show that 237,968 pole line miles
ning electronic installations to ex- were in operation. Wires strung
20

Expenditures for aircraft
and communications rise
sharply as missiles decline
DEreNSE military electronics expenditures increased nearly 50

percent in the second quarter of
fiscal 1957 over the first quarter.
RETMA reports total expenditures rose from $632.6 million in
the first quarter to $903.7 million
MILITARY ELECTRONICS EXPENDITURES
1,6
TOTAL
OTHER

R&D

1.4
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How to Meet Tougher Specifications
for Shock and Vibration Protection
in Jets and Missiles
You've got to design to tougher
specifications for combined shock and
vibration isolation if you're going to
protect the reliability of electronic controls in today's high-performance jets
and missiles. Faster accelerations, zero length launching, and extreme maneuverability combine to impose shock
and vibration loads far beyond current
MIL specs. These severe operating
conditions must be reduced to a predictable environment suitable for electronic equipment.

Figure 2. The measurements for these
curves were made with a 27 -pound
load supported on four 10 -pound isolators, with double -amplitude vibration
input of 80 mils. These curves, showing performance for both base and
bulkhead mounting, also indicate that
the isolator satisfies the need for consistent operation in every attitude of
flight, launching, and maneuvering.

LOAD

Isolator Requirements
Higher shock inputs require more
stiffness in the isolator, to store more
energy for a given deflection, so there
will be less energy to dissipate if the
isolator bottoms. Higher vibration amplitudes call for greater clearances and
minimum transmissibility at resonance.
And vibration protection under high -g
sustained acceleration demands a combination of these characteristics.
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Molded nylon spring stat
end lap snubber

Stainless steel
damper spring

For operation under steady-state accelerations, the ratio of actual load to
maximum-load rating must be decreased. Thus, for a 6-g acceleration,
a five -pound isolator would bottom at
an actual load of 2.5 pounds, or a 40 pound isolator would bottom at an
actual load of 20 pounds.
Because it is necessary to allow for
the deflection due to applied vibration,
ALL-ANGL isolators are often used
at loads below their maximum ratings.
For example: assume a 40 -pound isolator loaded at 15 pounds and required
to withstand 4 g's. From the curve, the
60-pound force corresponding to 4
g's will produce a 110 -mil deflection.
Since this is 80 mils below the 190 -mil
allowable maximum, a double -amplitude vibration input of 80 mils can
easily be handled. This is a conservative application which allows for possible resonant conditions.
Because natural frequency increases
as the isolator loading decreases, the

Omapar

Stateless stele
washers

el
Stainless
lead carrying
springs

Molded nylon spring seat
and bottom snubber

Figure 3

Sustained Acceleration
The following example shows how
Figure 1 aids in the choice of an isolator to give vibration protection under
sustained acceleration. The straight
part of the curves shows that the working range for each isolator allows about
190 mils maximum deflection (for
axial loads). This occurs at about

BARRY
CONTROLS
ELECTRONICS

7

200

Use of Performance Curves
The characteristics of an isolator
having the stiffness necessary for handling the shock and sustained accelerations of jet and missile take -offs is
shown by the curves of Figure 1.
These curves can be used in choosing
the proper isolator for operation under
the expected service conditions, since
they show both the deflection of isolators under a wide range of loadings
and the maximum allowable deflection
due to the combination of static load,
sustained acceleration, and vibration
amplitude.
A transmissibility at resonance well
considered exceptionbelow three
is shown by the curves of
ally low

707

BA 10 INPUT

Figure 3 illustrates the construction
of the B64 isolator that provides the
performance characteristics shown by
the curves, yet is dimensionally interchangeable with MIL -size mounts of
comparable load ratings.

IMPP-Mi11311.

Pe:

la

FREQUENCY CPS

MMMM

ALL-ANGL Barry Mounts protect vital fuel gaging -system power units under acceleration of 6 g vertical and 5 g horizontal.

Vibration Protection

.3

O
*BO

9

18

ansl

three times the maximum load rating
of the isolator. So a fully loaded isolator will withstand about three g's before bottoming (clearance in the Barry
ALL-ANGL isolator is about 200 mils
from the no-load position).

final choice must take into consideration the relative importance of steadystate loading, vibration isolation, and
shock protection. All of these factors
are evaluated in engineering data available from Barry Controls Incorporated.

Additional Design Data
Other curves of isolator characteristics, and data on their use in designing
for predictable environment in jets and
missiles, are contained in Barry Bulletin 57-2. This bulletin fully describes
the complete line of ALL-ANGL
Barrymount isolators in standard MIL
sizes. Write today for your free copy.

MOUNT
SAtES REPRESENTATIVES
IN ALL PRINCIPAL CITIES

Barry's new Western Division, in Burbank, California, offers fast, on -the -spot
design and prototype service, and production of special systems.

WATERTOWN 72, MASSACHUSETTS
Want more information?

Use post card on last page.
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INDUSTRY REPORT- Continued

in the second. Total electronics
spending for the first half reached
over $1.5 billion.
The RETMA figures include that
portion of military expenditures
for electronics from such major
defense procurement categories as
aircraft, ships, combat vehicles,
guided missiles, electronics and
communications, and research and
development. They are intended
primarily to be used to depict
trends, and subject to later revision. The trend in each category
is shown in the chart.

FCC Actions
Decided

to study frequency allocations between 25
and 890 me for the first time since 1944. This will
supplement current vhf-uhf tv survey

> Added fourth vhf to Miami, a third vhf each to
Charleston, S. C., Duluth -Superior and Norfolk Portsmouth -Newport News areas
Received petition from transit -mix concrete group
in 'the region from 152 to

for more frequencies
162 me

-

Designated hearing for AT&T and RCA Communications relative to radiotelephone service between
San Francisco and Hawaii. AT&T requests renewal;
RCAC wants a new station

Percentage -wise, the
$353.0 million expended for aircraft electronics represents a
39.1 -percent portion of the total
spent for electronics in the second
quarter of the fiscal year.
In the first quarter, 33.7 percent
of the electronics budget went for
aircraft electronics.
In the electronics and communications field, the $236.0 million
spent by the Defense Department
in this category for electronics
represents 26.1 percent of the total
spent for electronics in the second
quarter, an increase of about six
percent over the amount expended
in the first quarter.
For guided missiles, 23.9 percent, or $216.0 million, of the total
spent for electronics was expended during the second quarter,
compared to nearly 33 percent in
the first quarter.
Rise

> Considered tariff schedules applicable to off-air
pickup and relay for television programs
Took request to permit railroads to furnish radio
communication to transportation services under contract now in existence

Received bid to liberalize radiation and power -line
interference limits for one year on tv, f -m and other
receivers
Asked by users in petroleum radio service to allow
sharing of 27 frequencies between 30.86 and 47.38 me
Warned prospective users of industrial, scientific
and medical or radio operations against investment
in equipment for 915 me since reallocations may be

effected
Continued consideration of toll -tv
Revealed total of 24 translators now on air, 17

grants and

54

pending

Magnetic Cores Add Volume, Ferrites Gain
Most core types show

increase in sales. Ferrite
figures now available
IN 1956 some 201 -million powdered

iron cores were shipped compared
to 195 million in 1952.
In addition, the use of ferrites in
electronics has also reached substantial proportions. Now the
Metal Powder Association keeps
score on how much is used each
year. The first compilation, for

POWDERED CORES AND FERRITES

250

aw

200

1-

150

a
=
N

year.

POWDERED IRON CORES

a

u_

100

_J

FERRITE
UNITS

50

OTHER

FLYBACK

fflI

YOKE

1952

1956

that about 55 -million
ferrite units were shipped last
1956, shows

Core-The bulk of the 200-million cores shipped last year to
electronic manufacturers was
made up of threaded and insert
cores. Some 115 -million threaded
cores were shipped in 1956 compared to 80 million in 1952, practically a 50 -percent increase in
volume.
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NIXIE ELECTRONIC INDICATING TUBE

SEEING IS BELIEVING
ddi
PERFECTLY
FORMED NUMBE

VIEWING

ALL ELECTRONIC

-

A

PRECISELY
ALIGNED

CONTROLLABLE

-

BRILLIANCE

NO TORQUE

LIMITATIONS

RUGGED

CONSTRUCTION

SIMPLE
PLUG-IN STEM
HIDDEN
TUBULATIONS

TUBE TYPE 6844

SOME TYPICAL

E

APPLICATIONS

ANY NUMBER SELECTED IS INSTANTLY READABLE
The first mass-produced all electronic readout tube . .
NIXIE IS NOW IN VOLUME PRODUCTION at the Burroughs Corporation Electronic Tube Division
NIXIE is a gas -filled, cold cathode tube which contains all the numerical digits 0 to 9, any
individual number can be simply selected and displayed in a common viewing area, the ideal
method for converting electro -mechanical or electronic signals directly to readable characters.
.

1.

INDUSTRIAL
CONTROL

2. INSTRUMENTATION
3. COUNTERS

4. COMPUTERS
5.

MILITARY
ELECTRONIC
INDICATORS

...

NIXIE Design Advantages include: Unlimited Rate of Change. Lowest cost in -line Indicator.
Lowest Power in -line Indicator. Operation Unaffected by Temperature Changes. Multiple
Remote Indications From One Driving Circuit. Production Uniformity From Tube to Tube and
Number to Number. Human Engineered for Performance, Appearance, and Reliability.

6. CHANNEL

INDICATOR
TOP VIEW
OF

7. INDICATOR BOARDS

LIGHTED
TUBE.

8. DIGITAL

ONLY THE

VOLTMETERS

NUMBER
SELECTED
APPEARS
WHEN

9. PAGING SYSTEMS

10. ELEVATORS

LIGHTED.

11. RADAR

Electronic Tube Division
BURROUGHS

CORPORATION

Phninlield, IVew jersey
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Insert cores, which represented
a volume of 80 million in 1952,
dropped about 30 million last year.
Insert cores are those in which a
metal insert is molded cemented
in one or both ends.
Other core shipments in 1956
totaled 55 million units. The figure tuning cores which are side or
end molded iron cores for continuous permeability tuning with an
insert cemented or molded into it,
the coil form which is an iron core
formed with wire leads at both
ends, and special and miscellaneous types of cores.

Whats Behind Military Turnover?
MILITARY services have been unable
to retain the people they train
long enough for them to gain the
experience required to meet the
qualitative needs of the services.
This is especially true in the military electronics field. To help, Defense Secretary Wilson organized
the Defense Advisory Committee
On Professional & Technical Compensation. The chart represents
part of the study and conclusions
of the committee.

RADIO -RADAR SYSTEMS TECHNICIANS

$400
CIVILIAN HOURLY

WORKER NET,

m

CASH INCOME
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oW 300
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I
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NET PAY AND
ALLOWANCES

N

W

x 250 -
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w
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i
I-

100-

_

Z

o
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Ferrites-Of the

ferrite units shipped last year, about
20 million went into yokes and
55 -million

some 12 million into flyback cores.
The remainder went into miscel-

laneous uses including applications where pondered iron cores
are used.

Growth-Importance of metallurgy in electronics is indicated
by the growing number of electronics manufacturers who have
become part of the Metal Powder
Association. Today over 15 companies in the field are members
compared to nine two years ago.
MPA holds its 13th annual meeting and the 1957 Metal Powder
Show April 30 and May 1 in Chicago.

Radar Tracks in 3D

Plug-in type computer uses printed circuits, 1,500 transistors and 11,000
diodes as part of radar track -while scan system that automatically tracks
up to 72 targets in three dimensions.
Developed by Westinghouuse, the system presents three-dimensional information from a single -radar source

Why-As

the graph indicates,
military compensation for radio radar systems technician with
three dependents compares favorably for the beginner and stays
fairly close to the civilian hourly
worker during the first few years.
The gap begins to widen at the
point of decision on reenlistment.
The chart shows that regardless
of dependency status, the serviceman concluding his first tour of
duty can normally expect higher

O

I

5

3

7

9

II

13

YEARS OF SERVICE

pay and greater promotional opportunity in a starting civilian
job.
The study also showed that in
the new expanding technologies
such as electronics where skilled
manpower is at a premium, there
are greater than normal opportunities available, and young
workers can expect to progress
rapidly.

Console Guides Airborne Missiles
control point for ground
piloting the X-10 and other
Navaho test vehicles in North
American's missile pilot console.
An f-m/f -m radio -command system, the console enables continuous control: take-off, turns, pitch
and landing.
Coder permits simultaneous
sending of 30 different signals
over one frequency. Weight and
size of receiving equipment is reduced by half.
Standard installation incorporates two uhf transmitters which
share a common antenna. A carrier guardian circuit monitors the
output of each transmitter, and
automatically shifts transmitters
if trouble should develop in one.
Energy is radiated by an omnidirectional, circularly polarized
antenna.
CENTRAL

Rates

-

On -off commands are

coded by controlling the repetition rate of each subcarrier and
the possible combinations of repe-

Dials show telemetered information from
in-flight X-10 or other Navaho test vehicle while controls direct flight

tition rates of the two subcarriers.
When no switch commands are
actuated, each subcarrier is deviated at a repetition rate of 100
cps. This combination establishes
home position, or condition of no
command in airborne decoder.
A total of 29 available on-off

commands and a home position
satisfy the requirements for flight
May
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NOW... 200, 300, 400

STANDARD
DC POWER SUPPLIES

AMPERE
DC POWER SUPPLIES
& SOO

28 Volt Models

with wide continuously adjustable

24
by

Volts

28-5VFM

0-32 V

PERKIN!

28-10WX

MR532.15A

28.15VFM

APPLICATIONS:
Centralized Laboratory or Plant DC Power.
Missile Check -Out and Launching
Aircraft Engine "Soft' Starting and Testing.
Battery Charging & Standby Service
...and other heavy duty 28 volt DC Power applications.

24.32

V

2-36V

0-32 V

+1/2%

100-125 V
1 phase

1%

15

±1/2 %

105-125V
1 phase

1%

15

15-20%
(24-32V
range)

10

phase
115V
phase

I%

MR1040-30A

5-40V

30

-±1%

100-130V
1 phase

I%

MR2432.
200

to

ConRenote Voltage Sensing to Provide Regu-

MR2432500

24-32V

30

±

100-125V
I/2%

±10%

50

phase

1%

230 V
3 phase

1%

1

V

±1/2%

208/230V*
24-32V

100

±112%

1%

3 phase

208/230V
24-32

24-32

24-32

V

V

V

200

300

500

-i-1/2%

±1/2%
±112%

3

phase

1%

208/230V*
3

phase

1%

208/230V
3

phase

1%

±10%.

lation at Romote Loads... Wide 24 to 32 Volt

Also available in 460 V ±10/, AC input. Will be
supplied with 230 V input unless otherwise specified.

Output Range to Compensate for Voltage Drop in
Output Cable...Fast Response (0.1 to 0.2 seconds)
With Na Hurting or Drift...AC Line Voltage Stabilization...No Disturbing Radio Interference...
Higher Effic ency, Maintenance -Free and No Warm -

6, 12, 115 Volt Models

Time as Compared to M -G Sets... MIL -Type
Workmanshi3 & conservative Design.
Up

Model

Volts

Amps

Reg.

6-5WX

_

5

±10%

15

6-40WX

ADDITIONAL SPECIFICATIONS:
Regulation: ±1/2,% for any combination of line and load changes.
AC Input: 208, 230 or 460V, ± 10%, 3 phase, 60 cps. Ripple: 1% RMS.

->'

+10%

+10 %

+1%

1%

95.130
40

+1%

15

115-5WX

±10 %

5

phase

1%

±1 %

1%

+1/2%

95-130 V
1 phase

1%

±1%1

95-130 V
1 phase

1%11

>

AVAILABLE MODELS:

MR15125-5

15-125

5

MR2432-400A, 400 amps

1

230/460

G125.25

When you require a power supply, SPECIFY PERKIN,
for a wider range of standard models and immediate delivery from stock.

V

95-130 V
1 phase

115

All units available with dollies for mobility.

rites

1%

12

12-15WX

Ripple

cps

95-130 V
1 phase

6

_

Icps)

±1%

6

6-15WX

,>0

±10%

(6)

AC

95-130 V
1 phase

6

There are over 15,000 Perkin units in operation in
industry today.

MR2432-300A, 300 amps

5%

115 V
1

1

MR2432300

MR2432.200A, 200 amps
MR2432-500A, 500 amps

2%

I phase

±1 %

24-32

OUTSTANDING FEATURES:

...

115 V

(24.32V
range)

5

25

MR2432100XA

tacts

Ripple
rms

0-32V

28-50WX

±1/2%...Nc Tubes, Moving Parts or Vibrating

Input

(60 cps)

AC

Reg.

M6OV

28-30WXM

immediate delivery!

Automatic Magnetic Amplifier Regulation

Amps

15.20%

VOLT RANGE

TO

Model

115.125

25

+11/2-4%

3

V

phase

"Germanium Rectifier Unit
11 Increases to 4%
}Increases to 2% @ 15V.

5%

@ 15V.

a prompt reply on your
application, write factory on your letterhead.

Wire factory collect for prices. For

PERK,IN

PERKIN ENGINEERING CORPORATION
345 KANSAS STREET, EL SEGUNDO, CALIFORNIA

OREGON 8-7215

Leader in Tubeless Magnetic Amplifier Regulation
Immediate Delivery on standard models available from factory and:
New York area office: Sales and Warehousing: 1060 Broad St., Newark 2, N.J., MArket 3-1454
Chicago area: Loren F. Green & Associates, 5218 W. Diversey Ave., Chicago 39, III., PAlisade 5-6824
E LECTRONICS

- May

1,

1957
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INDUSTRY REPORT- Continued

test of the missile, as well as for
recovery and range safety.
Telemetering equipment reports
to the ground the strength of the
signal the missile is receiving.
When the signal fades due to distance, the ground operator turns
the vehicle over to a control center nearer the missile.

Financial Roundup
con,pa n.
Admiral 12m
American Bosch
12n)

1201

Itulroughs 12m
Clarostat l_nt
Consolidated
12m
Eleetro
DuMont 12m
Emerson 12m
Fansteel 12m
General Electric
.

12m

High Voltage
12m
Hoffman 13ní
Indiana Steel
12m
Kintel l'r,durls
12m
Minnesota
Mining 12n,
It t n' ,la 12m
l'lilIe 12í11
RCA 12m
Servomechanisms 1211-1
Sprague Elecirie
12nt

Stewart Warner
12m
Sylvania 12m
Texas Instruments 12m
Tung Sol 121H
Zenith 122m
*

Profit

1955
83,932,14.1

1,1.26,357

3,383,568

8,621,0011

4,408,000
11,831,501

195i1

5,958,404

ACE 9m

ANF

et

$1.0..7,271

14,197,021
927.921
1,283,2113

6,005,911)

164,2:34
803,6911

*3,587,000
84,852
:3.306,3 23

*3,674,000
2,468,06:3
2,298.195

213,800,000

268,900,0011

167.652
1.601,974

106,452
1,500,596

764,336

766,945

227.673

*6,254

^8.4:37.6,84

7,966,817

34,323,370
8,490,539

40,II:11,000

,6'ü,ll0ll

:199,IIIni

61:,,666

441,367

2.176.297

3,003,125

6,682,399
13,706,189

13,812,9711

2,349,107
2,909,397

1,581,790
106.452
8,034,491

6,17.14,717

6,163,217

L,,s..

Soldering Irons
Build Computers

Meetings Ahead
Apr. 29 -May 1: Third National

Flight Test Instrumentation
Symposium, ISA, Statler Ho-

tel, Los Angeles.
Apr: 29 -May 3: 81st SMPTE
Convention, Shoreham Hotel,
Washington, D. C.
May 1-3: 1957 Electronic Components Symposium, Morrison
Hotel, Chicago, Ill.
May 7-9: Eleventh Annual Frequency Control Symposium,
U. S. Army Signal Engineering Labs, Berkeley -Carteret
Hotel, Asbury Park, N. Y.
May 9-10: 1957 PGMTT Meeting, Western Union Auditorium, New York, N. Y.
May 12-16: The Electrochemical
Society 111th Meeting, Hotel
Statler, Washington, D. C.
May 13-15: National Aero &
Navigational Electronics Conference, IRE, Dayton, Ohio.
May 14-16: Industrial Nuclear
Technology Conference, ARF,
Ill. Tech, Nucleonics Magazine, Museum of Science and
Industry, Chicago, Ill.
May 15-16: Age of Space Symposium sponsored by Southern
Research Institute, Birmingham, Ala.
May 16-18: New York State
Society of Professional Engineers, 1957 Engineering Industries Exposition and Annual
Convention, Statler Hotel,
New York. N. Y.

Industry Shorts

Nearly 500 small GE soldering irons
of the type shown are used to solder
about a half -million joints needed to
make one IBM 705 function. Joints
soldered in the magnetic core memory
unit alone total nearly 9,000

May

20-23:

1957

Electronic

Parts Distributors Show, Conrad Hilton Hotel, Chicago, Ill.
May 22-25: URSI Spring Meeting, Hotel Willard, Washington, D. C.
May 27-29: 1957 National Tele metering Conference, AIES,
ISA, IAS, Hotel Cortez, El
Paso, Texas.

June 6-7: First National Symposium On Production Techniques, IRE, Willard Hotel,
Washington, D. C.
June 10-11: Second RETMA
Symposium On Applied Reliability, Mature Design/Reliable Design, Hotel Syracuse,
Syracuse, N. Y.
.lune 17-19: First National Meeting Of PGMIL of IRE, Sheraton Park Hotel, Washington,
D. C.

June 19-21: Twelfth Annual
Meeting,
Association
For
Computing Machinery, University Of Houston, Houston,
Texas.
June 27-29: Thirteenth annual
meeting, Institute Of Navigation, Sheraton-Park, Hotel,
Washington, D. C.
June 27 -July 1: British IRE
Convention, "Electronics In
Automation", University of
Cambridge, England.
Aug. 20-24: 1957 WESCON,
IRE, WCEMA, Cow Palace,
San Francisco, Calif.

duction techniques in electronics
change too rapidly, according to
the company.

Noncommercial educational tv
stations on the air now number 24,
Electronic color photography
according to the Joint Council On
system
that would provide permaEducational Television. Seven
nent
prints
of pictures taken less
on
the
expected
are
more stations
five
earlier at points
than
seconds
air during the year.
thousands of miles away is foreSales of special -formula waxes seen by Irving Wolff of RCA.
made by Dennison Manufacturing
Weather Bureau awarded a 1.2 for use in the production of transistors are rising steadily. Waxes million contract to Servo Corp. to
are used to hold germanium metal develop a radiotheodolite for auin position during precision ma- tomatically tracking a balloon chining of the metal into tran- born radiosonde transmitter of 50
sistor crystals. The material is not milliwatts for a distance of 100
carried in inventory because pro- miles.
May
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ega- Sweep
MODEL MARKER

-A Kay MEGA -SWEEP

HOW

with markers
Basically, the MEGA -SWEEP, MODEL MARKER is a Mega -Sweep, 1H -A. In addition, the
unit employs harmonics of a crystal -controlled
oscillator at 5 mc and 50 mc to provide two series of
marks at harmonic frequencies over the entire range of
the Mega-Sweep. The crystal calibrators may be switched
to either 5 mc or 50 mc; the 5 mc crystal may be used
to measure bandwidth, the 50 me frequency crystal may
be used for determining center frequencies.

FEATURES
broad -band high frequency
sweeping oscillator with built-in
crystal calibration.

A

Combines flexibility of Mega Sweep with accuracy of harmonic
crystal oscillator.
Meets the demand for accurate
high frequency band pass alignment.

Provides continuously variable
sweep widths and center frequencies from 50 Kc to 40 mc.

Provides crystal -controlled birdie
type marks over the entire range.

SPECIFICATIONS
FREQUENCY RANGE: Two bands; 10-500 mc and 400-950 mc.
SWEEP WIDTH: Continuously variable 50 Kc-40 mc.
SWEEP RATE: Variable around 60 cps. Locks at line frequency.

High-approx. 0.15 volts rms into nom. 70
ohms. Low-approx. 0.07 volts rms into nom. 70 ohms.
AMPLITUDE MODULATION: Less than 0.1 db/mc over frequency sweep.
OUTPUT WAVEFORM: Less than 5% harmonic distortion at full outRF

OUTPUT VOLTAGE:

RF

OUTPUT CONTROL: Uncalibrated microwave attenuator, continuously variable to 26 db. Attenuation characteristic flat over out-

put. Less than 2% at half output.

put frequency range.

FREQUENCY MEASUREMENTS: By use

of a precision micrometer -controlled wavemeter, the mid -point frequency of sweep may be
pre-set or frequency at any point on oscilloscope display determined to within ± 5 mc.
SWEEP VOLTAGE: Regular sawtooth approx. 20 volts.
DIMENSIONS: 101" x 181" x 14V2".
POWER SUPPLY: Input approx. 110 watts, 117-V (± 10%), 50-60
cps. ac. B+ electronically regulated.
CRYSTAL CALIBRATOR OUTPUT: Mixed directly with output of Mega -

Sweep.
OSCILLATORS: Internally coupled providing a
directly on sweep.

marker demonstration

STABILITY: Maintained through electronically regulated power supply.
See us of the Armed Forces
Communications & Electronics
Conventicn
May 20 -22
Washington, D. C.
Booth 46

ACCURACY: Crystal-±.01 %.
CRYSTAL CALIBRATOR FREQUENCY: Fundamental at 5 mc and 50 mc.
HARMONICS: Over whole of usable swept range of Mega -Sweep.
WEIGHT: 45 lbs.
PRICE

$745.00 F.O.B. Pine Brook,

N. J.

FOR COMPLETE DETAILS

REGARDING OTHER KAY INSTRUMENTS, WRITE:

KAY ELECTRIC COMPAHY
Dept. E-5
ELECTRONICS

- May

1,

1957

14

Maple Avenue, Pine Brook, N. J.
Want more information? Use post card on last page.
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30 MINUTES AT 550°C

START OF SLUMP TEST
SUPRAMICA' 560 ceramoplastic insulation (Left) is to be compared
with SUPRAMICA* 555 ceramoplastic (Center) and MYCALEX 410* glass bonded mica
the best available materials with comparable properties.

-

-

560 is unaffected
SUPRAMICA 555 shows
tendency to slump
MYCALEX 410 shows a marked slump.
SUPRAMICA

-

a

slight

SUPRAMICA* 560 ceramoplastic
LIGHTWEIGHT MATERIAL CAN BE MOLDED
WITH FRAGILE INSERTS
SUPRAMICA 560 ceramoplastic will free your designs
from many of the functional limitations imposed by conventional insulating materials. Manufactured exclusively
by Mycalex Corporation of America, SUPRAMICA 560 has
the electrical and physical properties to meet exacting
in applicahigh -temperature insulation specifications
tions where no other material can be used!
Proof of this high temperature performance is shown
by these unretouched photographs of an actual "slump"
test (Above). The characteristics listed at the right demonstrate the versatility of SUPRAMICA 560 ceramoplastic.
Lighter in weight than any comparable material
specific gravity similar to that of aluminum or mineral SUPRAMICA 560 is the perfect insulafilled polyesters
tion for relay bases, connectors, tube sockets and many
other parts in high -temperature components.

-

-

-

MYCALEX CORPORATION OF AMERICA precision molds
this revolutionary new material for your product needs.
Send for complete information.

SPECIFICATIONS: SUPRAMICA 560 ceramoplastic
DISSIPATION FACTOR,

1

DIELECTRIC CONSTANT,
LOSS FACTOR,

1

MEG.
1

MEG.

MEG.

VOLUME RESTIVITY, OHM -CM
SPECIFIC GRAVITY

0.003
6.8

0.020
10.14

(Comparable to Aluminum

2.8 or Mineral -Filled Polyester)

SAFE OPERATING TEMP.

CONTINUOUS
SHORT -TIME
WATER ABSORPTION
HARDNESS, ROCKWELL M

500°C
600°C
NIL
125

10-7

THERMAL EXPANSION

12.4

FLEXURAL STRENGTH, PSI

15,000
WILL ACCEPT ALL

INSERTS

X

(Same as SAE 1010 Steel)

MOLDED -IN VARIETIES

SUPRAMICA

\

SrNTHRMIa

*SUPRAMICA, MYCALEX, and 410 ore registered trade -marks of MYCALEX CORPORATION OF AMERICA.
555 is a trade -mark of the MYCALEX CORPORATION OF AMERICA.
SYNTHAMICA is a trade -mark of SYNTHETIC MICA CORPORATION, a subsidiary of MYCALEX CORPORATION OF AMERICA.

May

28
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i
75 MINUTES AT 550° PLUS 15 MINUTES AT 650°C

75 MINUTES AT 550°C

-

SUPRAMICA 555 has cracked
SUPRAMICA 560 remains unaffected
MYCALEX 410 shows foaming and comand shows a definite slump

-

plete slump.

-

NOTICEABLE EFFECT
SUPRAMICA 560 ceramoplastic still shows NO
MYCALEX 410 has
through
cracked
ccnriletely
has
555
SUPRAMICA
collapsed.
and
foamed

-

INSULATION FOR CONTINUOUS
OPERATION AT 500°C
TEMPERATURE ENDURANCE TEST ON MOLDED COMPONENTS

BEFORE
TEST

SUPRAMICA 555

SUPRAMICA 560

ceramoplastic

ceramoplastic

MYCALEX 410
glass -bonde] nica

AFTER

75 MINUTES
AT 550 C
PLUS 15

MINUTES
AT 650 C

DIMENSIONAL INCREASE DURING TEST
LENGTH 0.4%
WIDTH NO CHANGE

LENGTH 5.5%

WIDTH 4.1%

MYCALEX

CORPORATION OF AMERICA

LENGTH 12%
WIDTH 18% FOAMING

GENERAL OFFICES AND PLANTI
CLIFTON BOULEVARD
CLIFTON. NEW JERSEY

EXECUTIVE OFFICES:
30 ROCKEFELLER PLAZA
NEW YORK 20. NEW YORK

- -

SALES OFFICESI
DAYTON
CHICAGO
MIAMI
LOS ANGELES

WASHINGTON

111911111111111

WORLD'S LARGEST MANUFACTURER OF GLASS -BONDED MICA AND CERA

INMOIMBIRINMEMMIL
ELECTRONICS-May

1,

29
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Solve core problems quickly, economically with

FERRITE COMPONENTS
by GENERAL CERAMICS
HUNDREDS OF STANDARD PARTS
plus CUSTOM DESIGNING TO SPECIFICATIONS

STANDARD
ANTENNA RODS

TUNING CORES

STANDARD
El CORES

CUP AND
TOROID CORES

TELEVISION

COMPONENTS

RECORDING

THREADED

HEADS

Performance proven magnetic ferrites available
for every electronic application
Computer and

Automation Systems
Designers!

Ferramic memories
provide a new design

concept in the area of
computers and automation. Magnetic memories
combine increased speed,
accuracy and reliability
with light weight, com-

General Ceramics ferrites for television, radio and instrumentation offer designers
and engineers a wide range of economical standard components. All are application tested for highest efficiency electrically and mechanically. The fact that
leading electronic manufacturers specify Ferramics is due to the program of continuing research and equipment modernizatioii by which General Ceramics keeps
pace with the industry's needs as to quality and costs! Bulletins are available;
write to General Ceramics Corporation, Keasbey, New Jersey, Dept. E.

pact size. Write for
bulletins on cores or

complete memory planes.
Industrial Ceramics for Industrial Progress... Since 1906

Manufacturers of FERRAMIC CORES, MAGNETIC MEMORY CORES, MEMORY PLANES,
MICROWAVE FERRITES, SOLDERSEAL TERMINALS, HIGH TEMPERATURE SEALS, STEATITE, ALUMINA
& CHEMICAL STONEWARE
30
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FROM TRANSISTOR CENTER U.S.A.

I,

PH I LCO 60V and 80V Power Transistors
Designed for servo, control, power converter
60V -T-1167

and power supply applications.

8011-T-1168

Here are extremely reliable, moderately priced, high voltage power
transistors-immediately available in production quantities. These
transistors perform with a typical thermal drop of only 11/2°C per
watt ... with storage temperature of 100°C. They have high beta
at high currents ... improved alpha cut-off ... low surface leakage
low distortion. Both
low saturation resistance
currents .
transistors operate at power load of 12.5 watts. The unique knee-action
between the aluminum mounting clamp and the copper mount
assures maximum dissipator contact at all times.

..

...

Philco cold -welding process permits hermetic
sealing in controlled atmosphere...assuring
exceptional transistor life and performance!
-1.8
TYPICAL COLLECTOR CHARACTERISTIC
1.6

WITH 10 OHMS SOURCE RESISTANCE

V

1.4

TYPE T-1168

p9AV

GROUNDED EMITTER
T -25°C

1.2

-1.0
cao

-0.80

t

-0.60
tX

-0.40
-0.20

V
0

-10

'
-20

v. -ASV V.

o

-70
-50
-60
-30
-40
COLLECTOR VOLTAGE, M. IN VOLTS

-80

-90

-100

Philco transistors, after vacuum baking, emerge into a controlled atmosphere
... where they are welded to insure perfect sealing for life. This process
eliminates contamination of the transistor elements by moisture or atmosphere.
Uniformity and quality control are strictly maintained throughout.
Write for complete data and prices.

Make Philco your prime source of information for power transistor applications!

PHILCO. CORPORATION
LANSDALE TUBE COMPANY DIVISION
LANSDALE, PENNSYLVANIA
www.americanradiohistory.com

for color

BH

....._-

-

.wee....--

"11

SILICONE RUBBER -

Silicone rubber insulations are recd
ed for t
resistance to degradation under
t. But wllen color
_tntr
many pigments react with the silicone tot" roy the effect
of the insulation. With BH "1151" Fi rglas* Silicone
Elastomeric Sleeving you have color and positive product protection.
Whether you use Natural (Offwhite) , Red, Yellow/AIue, Green,
1,`
Brown, Orange or Violet, the superior insulation /.1
t,
benefits are the same. And, with tracer stripes av Ile in all
(.
colors, 64 combinations are at your command.
'

The precisely compounded coating of BH "1151" produces a Classf "H"
sleeving that easily meets MIL -I-18057 specifications. It offers
product protection through a continuous operation range of
-90°F. to 400°F., with no adverse effects from high spot soldering
temperatures. The resiliency and strength of the sleeving permit
expansion to cover irregularities and terminals.
Send for data sheets and production testing samples
of BH "1151"
testing is believing!

...

BENTLEY, HARRIS MANUFACTURING COMPANY
1305 Barclay Street
CONSHOHOCKEN, PA.
TELEPHONE: TAYLOR 8-0634

BENTLEY, HARRIS

,

',/y,]
(.
SLEE
/ GS
`

CyCc.t
-

BH Non -Fraying Fiberglas Sleevings are made by an exclusive
Bentley. Harris process (U.S. Pat. Nos. 2393530; 2647296
and
2647288). "Fiberglas" is Reg. T.M. of Owens-Corning Fiberglas Corp.

32
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Electron Tube News
-from SYLVANIA
Meeting industry's basic needs everywhere in electronics

- IN STACKED TUBES
Sylvania and Industry
team up to evaluate
"Tubes of the Future"
Handmade samples of Sylvania stacked
tubes are being made available to
interested military equipment manufacturers. These potential users are
conducting experiments which provide
them with basic experience in the application of these radically new vacuum
"tubes of the future."
In turn they are supplying Sylvania
with analyses of their findings on the
potential advantages of stacked tubes,
their resistance to heat, shock, vibration, altitude and humidity. This teamwork, the interchange of data and ideas,
will benefit the entire electronics industry. It will speed the full-scale avail-

-IN

ability of stacked tubes and make
possible refinements in design which
will take full advantage of the inherent
potentials of the stacked tube.
Presently, experimental sampling includes single cathode double triodes
and an audio power pentode. Development is underway to include double
cathode dual section tubes and RF and
audio pentodes in the basic complements planned for military application.

Internal view and completely assembled
ceramic stacked tube.

Exploded view of stacked tube demonstrates its rugged planar mount construction
utilizing ceramic element spacers assembled
on a ceramic stem. Note that element spacings are independent of the tube envelope.

TELEVISION
New improved
video amplifier
tubes

ZERO BIAS
PLATE

q . ace vsus
çi.rw aus

Type 6CZ5
for 110° vertical deflection

Type 6DQ6A
for 110° horizontal deflection

The Sylvania Type 6CZ5 is a beam
pentode intended primarily for use as
a vertical amplifier or audio amplifier
and has controlled heater warm-up for
series string operation.

The type 6DQ6A has been upgraded
for higher screen dissipation to meet
the need for a horizontal deflection
tube in 110° circuits. For series string
circuits the type 12DQ6A features controlled heater warm-up time and 600
ma heater current.

Vertical Deflection Ratings
(pentode connection)
315 V
Plate V
Peak Positive Plate V..2200 V absolute
10 Watts
Plate Dissipation
285 V
Grid No. 2 V
2 Watts
Grid No. 2 Dissipation

max.
max.
max.
max.
max.

CURVE
200

Design Center Ratings
Peak Positive Plate

V...6000 volts abs. max.

Plate Dissipation
Grid No. 2 Dissipation
Zero bias plate current

CHARACTERISTIC

15 W max.
3 W max.

300 ma

300

400

500

1,222 v0,17/02

The sharp -cutoff pentode sections of the
types 6AW8A and 6BA8A have been
redesigned to exhibit a lower knee characteristic as shown in the graph. This
permits a wider range of B+ supply
voltages. In addition, pentode plates
have been redesigned to increase dissipation from 3.0 to 3.25 watts.

Meeting industry's basic needs
- IN GUIDED MISSILES
New Guided Missile Line

"giant step" in the evolution
of tube reliability
Sylvania offers the first line of tubes

specifically designed and tested for
guided missile application to meet the
industry's need for greater reliability
where severe conditions of environmental temperature and vibration exist.

Visual inspection-visual inspection criteria
outlined in MIL -E -1C is applied to Guided
Missile Tube production. This highly stringent and definitive spec helps to insure optimum reliability.
as

This line of tubes and the new levels
of reliability it achieves represent the
newest step in Sylvania's continuing
program of tube reliability.
The Guided Missile Tube Line, developed under a Buship contract, is the
result of thorough investigation of the
missile field and emphasis in design
has been placed on those tube parameters most critical to missile requirements.
Features of the line include new
reliability tests such as "white noise,"
more severe flicker short tests, and
more stringent fatigue test.

Of equal significance is the manufacturability of the Guided Missile Tube
Line. It is capable of being mass produced on present facilities to meet
military requirements in time of need.
7 types meet the
basic requirements for
Guided Missile applications
Sylvania
exp. type

N

Description

SN1774A.... Sharp cutoff RF pentode
SN1775A.... Semi -remote cutoff RF pentode..
SN1776A
(6788)

.... Pentode audio

t

Prototype
6205
6206

-

voltage amplifier.

5N1777A.... Audio beam power pentode
SN1778A.... Medium ma single triode
SN1802A.... Double, medium, mu triode
SN1803A.... Double, high mu triode

5902
5977
6021

6112

- IN FACILITIES
Subminiature plant combines "area
cleaning" with "point cleaning" to
help achieve greater tube reliability.
Sylvania's plant at Burlington, Iowa, is the
most modern plant ever designed, built,
and equipped for the exclusive production
of "Gold Brand" premium subminiature
tubes.
The recent installation of complete air
conditioning and air purification adds a
new measure of control in the manufacture of the world's most reliable tubes.

"area cleaning"-new installation
of complete air conditioning and air
filtering keeps areas, such as mounting department, relatively free from
dirt and dust.

"point cleaning"-immediate work
areas are kept spotlessly clean as in
mount assembly. Air currents under
hooded tables isolate the mounting
area from outside air.

www.americanradiohistory.com

temperature control-plays an important factor in manufacturing processes, such as heater
preparation. Makes it possible to control the
manufacture of small diameter 26.5 volt heaters for maximum uniformity and dependability.
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- IN COMMUNICATIONS
New Subminiature Types for
26.5 Volt Systems

Sylvania now offers the designer a line of
subminiature tubes designed with 26.5 volt
heaters for systems operating from 26.5 volt
power supplies. Mechanical and electrical
design are combined with a proved quality
control program to assure a high degree of
reliability. "Burn -in" period before test improves the life expectancy rated at 5000
hours under life test conditions.
In addition to types rated for 26.5 volts
on all elements, other types are provided
for higher plate voltage operation. Thus
the designer will find greater circuit design
flexibility through appropriate selection of
types to meet his equipment needs.

Plate

Type

Description
Double diode with....
separate cathodes
Medium Mu Triode
Sharp cutoff RF pentode
Sharp cutoff RF pentode
Remote cutoff RF pentode...
Pentode mixer
Pentode mixer

5903....
5904....
5905...
5906

Heater Voltage

,....

5907.....
5908.....

5916....

Voltage

V....

26.5

26.5 V.
26.5 V
26.5 V
26.5
26.5
26.5

...

....

V....
V....
V....

Detector

26.5 V
26.5 V
100 V
26.5 V
26.5 V
100 V

- IN CATHODE-RAY TUBES
Lightweight 17", 90° tube is TV's
newest picture tube development
Following closely on the heels of the 110°
picture tube, Sylvania announces a 17"
tube with 90° deflection and standard
neck diameter for portable TV application. The new 17" tube is three pounds
lighter than the currently popular 17",
90° types.

New Flying Spot
Scanner Tube

Types are offered with either a 450 ma
or 600 ma heater, for use with or without
ion -trap. This new development makes
it possible to design lighter portables
while using readily available deflection
yokes and existing circuitry.

_..,r,a sre«.1,

see next page
.,..,.., Bri,E.., ..,y.
No

The new Sylvania Type 5BNP16
flying spot scanner tube is a typical development in Sylvania's

rapidly expanding special purpose cathode-ray tube program.
It is an inexpensive tube with
shorter overall length (105/8'). It
employs low voltage electrostatic
focus, an aluminized screen, and
operates without ion -trap for
simplified installation.

SYLVANIA

...,,...

Postage Stomp
Necessary
if Mailed in the
United States

BUSINESS REPLY CARD
(First Class Permit No. 46687, New York 19, N. Y.)

SYLVANIA ELECTRIC PRODUCTS INC.
1740 Broadway
New York 19, N. Y.
www.americanradiohistory.com
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TUNER AND IF TYPES

6BN4

6CY5

6DK6

Medium mu triode designed for amplifier
use in VHF tuners. Characteristics are
similar to one section of the 6BZ7. 3BN4
and 2BN4 are series string versions with
controlled heater warm-up.

Sharp cutoff tetrode designed particularly
for amplifier service in VHF tuners. Types
4CY5, 3CY5, and 2CY5 offer controlled
heater warm-up for series string circuits.

7 -pin miniature

- IN RECTIFIERS

- IN COMMUNICATIONS

sharp cutoff pentode. High
transconductance at low plate and screen
potentials make them especially useful as
TV IF -amplifiers. Types 3DK6 and 4DK6
are series string versions.

Type 407A
Type 408A
Type 407A is a T61 double
triode with separate cathodes
and a center -tapped heater for
20- or 40 -volt operation. Its
useful range extends to VHF
for use as an amplifier, oscillator, multi -vibrator, or clamper.
Type 408A is a 7 -pin, T51/2
pentode for 20 -volt heater operation. High Gm makes it desirable for amplifier service from
audio through VHF ranges.

Type 12DF5

The 12DF5 is a T61/2 full wave rectifier
with separate cathode connections and
center tapped heater. Its ratings are comparable to the type 12BW4. Unique construction adds flexibility in rectifier or
doubler use and permits operation from
6- or 12 -volt heater supply.

New Series
String
reference

chart

Here is a chart designed to
fit your notebook or hang

conveniently on the wall. It
is a complete listing of all
600 ma and 450 ma tube

types designed for series
string operation.

e SYLVANIA
LIGHTING

......

RADIO

.......I

....

TELEVISION
...,.,k

..,.om.,

SYLVANIA ELECTRIC PRODUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
Shell Tower Bldg., Montreal

ELECTRONICS

ATOMIC ENERGY

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

Please send additional information on the items
checked below.
110° Deflection

90° Lightweight 17" Picture Tube

6AW8A-6BA8A

5BNP1 6

Guided Missile Line
26.5 volt line

6DK6

Tuner Types
12DF5

Series String Chart

407A -408A

i

handy
business reply card
to request
additional information
on these important new
Sylvania developments
Use this

Name
Address

i

Company

f
www.americanradiohistory.com
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For the investigation

of dielectrics

The MARCONI Dielectric Test Set
The Marconi TF 704B Dielectric Test Set allows precise
evaluation of the permittivity and phase defect of dielectric
materials in the frequency range 50 kc to 100 Mc.
The principle of measurement is to introduce the sample
under test into a tuned circuit and then, by means of a square -law
voltmeter with high -discrimination mirror galvanometer, note
the changes in circuit conditions.
The heart of the Test Set is the jig holding the sample under
test. There is one jig for solid specimens and another for liquids.
The jigs are masterpieces of the instrument maker's art ; their
high -quality construction is a blend of precision and ruggedness,
which ensures accuracy and stability.

Type TF 7048

DielectricTest Set
Type TF 7048
The equipment
includes two
interchangeable
oscillator units
and a full range
of jig loading
coils.

In addition to the investigation of dielectrics, the high frequency performance of resistors, capacitors, cables, etc.,
can be determined over a wide range.

i1loccone"- Aínce /8f11'

MARCONI

44

NEW STREET

INSTRUMENTS

HEAD

OFFICE: MARCONI INSTRUMENTS

NEW YORK

4

CANADIAN MARCONI COMPANY.
6035, COTE DE LIESSE,
MONTREAL 9, CANADA.

LTD., ST. ALBANS, HERTS., ENGLAND
T('R I

ELECTRONICS

- May

1,

1957

Want more information? Use post card on last page.
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FOCAL LENGTH
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.040"-\

FIXED CAMERA

\\

\\

\ PLANE

\

\

MOVEMENT

DEPRESSION ANGLE

\\ \

DURING

EXPOSURE

\

How Transicoil servos help aerial camera
take clear stills even from low fast planes
It's one thing to take a picture of a moving
object. But it's quite another to get good
clear shots of the ground from low altitude
aircraft moving at today's jet speeds. Uni-

versal Camera Control System (UCCS) is
the latest development in aerial reconnaissance and photography to solve this problem.
Designed and engineered by the Bill Jack
Scientific Instrument Co., this novel system
actually moves the film through the camera
to compensate for image movement during
the brief exposure time.
Accuracy of the system is dependent on
the airborne DC analog computer having
absolute dependability and precision under
all the environmental conditions of aircraft

flight. Extremes of altitude, temperature and
vibration cannot impair its effectiveness.
Transicoil servo assemblies are used extensively in the computer to convert inputs of
altitude, ground speed, camera depression
angle, and focal length into the correct "film
movement" signal.
The UCCS application is typical of the
way Transicoil rotating components and
complete servo assemblies are achieving high
orders of accuracy and dependability in
countless applications. Transicoil can solve
your servo problems with comparable success. A Transicoil Sales Engineer can help
you to get off to a good start. A letter from
you outlining your servo problem will bring
him to your desk.

TRANSICOIL CORPORATION
Worcester

34

Montgomery County

Want more information? Use post card on last page.
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2aytheon

- World's Largest Manufacturer cf Magnetrons ar.4 Klystrons

FULL LINE DEPTH
-

-

Magnetrons from 1 to 5,000,000 Watts Klystrons from 600 to 60,000 Mc
Backward Wave Oscillators from 1,000 to 15,000 Mc. Plus, a broad line of special tubes including storage tubes, rectifiers, square law and traveling wave
tubes. Write for complete data booklet on the most complete line in the industry.

RAYTHEON MANUFACTURING COMPANY

Excellence in Electronics

Í

RAYTHEON

Microwave and Power Tube Operations. Section PT -044 Waltham 54. Mass.
Regional Sales Offices:

9501 W. Grand Avenue, Franklin Park.

Illinois: 5236 Santa Monica blvd., Los Angeles 29, Cclifsrnia

www.americanradiohistory.com

ENGINEERED and DESIGNED

with your Equipment
in Mind

Moldite
FERRITES
offer these advantages:
ANTENNA RODS

CORES, LOOP STICKS, SLEEVES, CUPS, TOROIIDS, RODS

,....+^'

lower losses (eddy current)
higher efficiency
lower operating temperatures
lighter weight
smaller sizes for more
compact construction

higher permeability

sww080"""__

less corona effect

lower cost
THREADED CORES

FERRITE COIL FORMS

Moldite

e

IRON CORES

IRON SLEEVE & CUP CORES

Moldite Iron Cores are made in
an infinite variety of powders,
shapes, and sizes and include all
types of standard cores as well
as numerous specially designed
cores for new developments,
commercial and military appli
cations.

INSULATED IRON CORES

uo

'

U

W

ii

W

M

CORES WITH INSERTS (plated or unplated)
and PLAIN CORES (Solid or with I.D.)

THREADED IRON CORES

Moldite COIL FORMS
assemblies-smaller

Moldite Coil Forms provide simpler coil
coils, point-to-point wiring, minimum of solder connections
and are inexpensive.

i

WAverly 6-2123

IRON & PHENOLIC COIL FORMS
(also in ferrite)

IRON CORES
The Murray Co.
604 Central Avenue
East Orange,

36

N.J.

FERRITES

i

MOLDED COIL FORMS

Jerry Colton Co.
2750 W. North Ave.
Chicago 22, Ill.

William A. Franklin
3 Holly Road
North Syracuse, N. Y.

Send

1410 Chestnut Avenue
Hillside 5, New Jersey

E E CORES

Jose Luis Ponte
Cordoba 1472

Buenos Aires

.,

Want more information? Use post card on last page.
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for Catalog #150

Perlmuth Electronics Assoc. John S. Plewes Co.
2419 South Grand Ave.
52 Humbercrest Blvd.
Los Angeles. Cal.
Toronto 9, Ontario
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NOW...

ONLY 3 -WEEK SHIPMENT* on

General Electric's full -line of sealed relays
Improved production techniques now
make it possible for General Electric to
offer its complete line of standard -listed
hermetically sealed relays including the
amazing micro-miniature-on only 3 -week
shipment from order date!
And. what's more General Electric is
equipped to provide you rapid service on
samples and prototypes.
FOR ALL ELECTRONIC SYSTEMS

miniature, sub -miniature, and
micro -miniature relays combine small size
with unusual reliability under severe
temperature, shock, and vibration conditions-making them ideal for all radio,
radar, fire control, navigational equipment, and industrial electronics jobs.
G -E

Though initially designed for military
applications, more and more G -E sealed
relays are being used for industrial jobs.
Their extreme reliability and small size
now are utilized by industrial designers.
Resistance welding and other industrial
electronic circuitry is being simplified and
miniaturized with G -E sealed relays.

WIDE RANGE OF COIL RATINGS,
HEADER TYPES, AND MOUNTINGS

Whatever your small sealed relay needs
-you' ll find the answer with one of the
many forms of these three models:
Miniature: Standard, current -sensitive,
and voltage -sensitive models; in 2-, 3-, or
4 -pole double -throw and 6 -pole normally
open forms. Rated 5 amps at 28 volts d -c

*Average shipment time for all standard listed relays. Actual time: MICROweeks,
MINIATURE (up to 100 units
weeks); SUB100 to 1000 units
weeks,
MINIATURE (up to 100 units
weeks); MINI100 to 1000 units
ATURE (up to 100 units -1-2 weeks, 100
weeks).
to 1000 units

-4

-5

-3

at 85C. 3 -amp make -before -break forms

and 125C forms available.
Sub -miniature: 2 amps; .651 in. in diameter, 1.6 in. long; weighs one ounce.
Unaffected by vibrations of 10 to 55 cps
at .12 in. maximum excursion or 55 to 500
cps at 15Gs acceleration. Withstands
shock tests in excess of 40Gs. Operates
in ambients of 125C.
Micro -miniature: Weighs only 0.5 oz.,
measures .36 in. by .80 in. by .88 in.
Rated 2 amp resistive at 28 v d -c or 115
I/ a -c. Also available in current -sensitive
models. Standard relays withstand ambients of 125C, and 20Gs acceleration at
50 to 500 cps. Contact your G -E Apparatus
Sales Office, or mail coupon. Specialty
Control Dept., Waynesboro, Va.

GENERAL

MAIL TODAY FOR
G -E RELAY DATA
General Electric Co., Sect.
Schenectady 5, N. Y.

E

792.6,

Miniature-Bulletin GEA -6213
2PDT Sub-miniature-Bulletin 6412
Micro-miniature-Bulletin 6346
E HAVE

G -E SALES ENGINEER CALL

NAME
COMPANY
ADDRESS
CITY

ELECTRIC

www.americanradiohistory.com
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TAYLOR
r.

Laminated Plastics
Vulcanized Fibre.

Slop Ta/a
TAY

L

o

R

FIBRE

Plants in Norristown, Pa. and

La

C O

.

Verne, Calif.

PHENOLIC-MELAMINE-SILICONE-EPDXY LAMINATES COMBINATION LAMINATES COPPER -CLAD LAMINATES VULCANIZED FIBRE

Tips for designers

Back plate on an automobile headlight switch,
punched and machined from Taylor Grade XP
paper base laminate, has low moisture absorption

and good dielectric strength.

Vise jaw caps,made of Taylor Grade C phenolic
laminate, are easily cut and machined to shape.
Marring of precision or delicate parts is eliminated.

...

Time switch, made by the Tork Clack Co., uses two Taylor products
the
deadfront is made of vulcanized fibre for its insulating properties, shock protection and printability
the mounting panel of the clock is made of
Taylor laminate XP -1-231, chosen for high strength and good punchability.

...

Self -balancing servo motor has stator case
insulator which is cold -punched from %4" thick
Taylor Paper Base Phenolic Laminate sheet.

Have an Insulation Problem?
Taylor will provide the answer ..
e

Flippers for loose-leaf binders are made of

...

economical Taylor Vulcanized Fibre
affording
added rigidity and good protection for the paper
pages.

TAYLOR SUPERIOR
COPPER -CLAD LAMINATES

Taylor GEC (glass epoxy)
Copper -Clad and Taylor XXXP242 cold punching (paper phenolic) Copper-Clad. Taylor
uses high purity rolled copper
on base materials with outstanding electrical properties.

38

Select from Taylor's complete line of
materials-laminates and vulcanized fibre-to get the right combination of electrical, physical and
machining properties for your product. And, if you have a unique
problem, Taylor will develop a
special material to meet your requirements.

For example, rigid requirements for
insulation materials in the Tork
Clock Company's Time Switch were
met by two Taylor materials-a
laminate and vulcanized fibre. The
mounting panel is made of Taylor
laminate XP -1-231, especially formulated for the high strength and
good punchability requirements of
this application. In addition, Taylor
vulcanized fibre serves as the deadWant more information?

Use post card on

last page.

www.americanradiohistory.com

front-a shockproof cover removed
only for installation and service.
Fibre was chosen for its insulating
properties, shock protection, and

printability.
Taylor materials are developed to
meet the need for dependable,
moisture-resistant insulation. They
have high dielectric and mechanical
strength, and maintain original
characteristics over long periods of
time, under severe operating conditions. When you choose-and use
-Taylor products, you'll have performance with stability.
Taylor application engineers can
help you obtain the Taylor material
that matches the exact requirements
of your product. Contact your nearest Taylor sales office.
May

1,
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Tra nsitron

MILI TA R If

type

silicon diodes
1N457
1N458
1N459
1N251
TRANSITRON'S Military type silicon diodes
are designed to meet the requirements of
MIL-E-1, and are characterized by reliability
under the most severe operating conditions.

Inverse
Current at
Specified
Voltage
(µa)

Minimum
Forward
Current
at -I- 1 v

Type

(ma)

Their subminiature size and rigid specifications
make them ideal for a wide range of applications. Types 1N457, 1N458, and 1N459 are
intended for low and medium frequency uses,
requiring voltage ratings up to 175 V. Type
1N251 is a high frequency diode especially
designed for detector and high speed pulse units.

-60

1N458

7

.025 @

-125 V

125

1027

1N459

3

.025 @

-175 V

175

1028

1N251*

2

.2

30

1023

@

-10

V

V

*Inverse recovery time under .15 microseconds

electronic corporation

a

1026

.025 @

Tra nsitrom

Transistors

60

TSS #

20

SEND FOR
BULLETIN TE

Zr

MILE -1

1N457

In addition to these four military types, silicon
diodes meeting many other application requirements are also available. These include high
conductance types, as well as fast switching high voltage diodes.

Germanium Diodes

Maximum
Operating
Inverse
Voltage
(volts)

1350

wakefield, massachusetts

Silicon Diodes

www.americanradiohistory.com

Silicon Rectifiers
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WHERE RUGGEDNESS COUNTS...

LINDE

. SPACERS
FOR ELECTRON GUN STRUCTURES

Among the fine products of Sylvania Elec-

tric Products Inc. are high -quality traveling
wave tubes for airborne equipment. In these
tubes, electron gun structures are built with
LINDE single -crystal sapphire rods selected
by Sylvania because of their ruggedness
sorely needed for this application.
LINDE sapphire rod can be supplied to close
tolerances, providing for precise alignment
of parts and making quantity production of
identical units possible. It is easily brazed
and metallized. LINDE sapphire is non-porous

-

1

-

. presents no outgassing problems. Assemblies made with it are rugged
stand up
under adverse conditions such as shock and

...

vibration.
LINDE sapphire is also available as tubes,

halls, windows, and domes, and in special
shapes. It has strength at high temperatures,
and excellent ultra-violet and infra -red transmission characteristics. Detailed information
on physical and electrical properties of LINDE
sapphire is yours for the asking. Please write
to "Crystal Products Dept. BD.5."

isit us in Rooth No. 1005

rit

the Design Engineering Show. May 20-23.

LINDE AIR PRODUCTS COMPANY
A

Division of Union Carbide and Carbon Corporation
30 East 42nd

Street New York

17, New York

In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited, Toronto
The term "Linde' is a registered trade -mark of Union Carbide and Carbon Corporation.

40

Want more information? Use post card on last papa.
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A DEPENDABLE SUPPLIER FOR 61 YEARS

-

Specialized Technical Skills
1500 job -trained, class -trained
specialists

...

with

a

world-wide

reputation for delivering variable resistors exactly as specified.

Tremendous Production Facilities

-323,000 sq. ft. plant devoted
to variable resistors.
Your changing Requirements An-

ticipated-continuous research
develops new materials, designs
and methods to meet your new

requirements.
Economical Uniform Assemblyon a precision mass production

basis.

Dependable Delivery-exception-

ally good delivery cycle.
Complete Line-variable resistors

for military, color and black and
white TV, radio, and other commercial applications.

Variable resistors shown 2/3 actual size
A CTS control can be tailored to your

s3ecifi- requirement. Consult

CTS

S'ECIALISTS on your current variable
resistor proolems. Ask for 62 page
c

WEST COAST SUBSIDIARY

Chicago Telephone of

California, Inc.

talog.

EAST COAST OFFICE
130 'J. Broadway
Car. len 2, New Jersey

Buenos Aires, Argentina

Pasadena Avenue
South Pasadena, California
L. A. Phone. Clinton 5-7186

Pho-w: Wooclawn 5-1668
TWX No. Camden NJ 380
Philc. Phone: Marke t 7-3129

Montevideo. Uruguay
Rio de Janeiro, Brazil
Sao Paulo, Brazil

TWX LA 1105

SOU-HWESTERN U.S.A.
Johi A. Green Conpany

OTHER EXPORT

Phone: 310

137

'arkhouse

Dalles 7, Te,.as
Phone: Riverside 3266

Clinton 5-7186.

SOUTH AMERICA
Jose Luis Pontet

105

CANADIAN SUBSIDIARY
C. C. Meredith 8 Co., Ltd.
Streetsville, Ontario

WEST COAST MANUFACTURERS:
Many types of variable resistors now in production at
our South Pasadena plant. Your coil, transformer and
compression molding business also invited. Prompt
delivery. Modern versatile equipment. L. A. phone

Sylvan Gin:bury
8 West 40t1 Street
New York $8, New York
Phone: Penr sylvania 6-8239

The Exclusive Specialists in Precision Mass Production

www.americanradiohistory.com
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FOUNDED

GO

TELEPHONE SUPPLY

ELKHART,

INDIANA

of Variable Resistors

SM SERIES
(In both voltage and current actuated models.) (Sensitivity 75 M.W.
for current actuated models.) Medium cost, light weight, hermetically
sealed relay for light contact load
application. Size: 3/a" diameter
11%6" high (above standard 7 -pin
miniature tube socket).

YOUR ONE BEST
SOURCE FOR ALL

RELAYS
Here are only five of the more than 40 basic
P & B relays. Each of the 40 can be modified in a
wide variety of ways. This means there is a P & B
relay for nearly every conceivable application.
Custom modification of relays to exact specification is a P & B specialty-thus you have one
dependable source for ALL your relay needs.
P & B offers you:
1. PROVEN

DESIGN.

Twenty-five years of

relay experience.

KRP SERIES
Versatile,

multi contact arrangements. Enclosed in polystyrene dust
cover. Contacts: rated 5 amperes.
Dimensions: 1131," x 11%2' x 2"
high (above standard 8 or 11 pin
octal style socket.) Weight: 3 az.

ei

dielfeogreipi}..-_ -

's

-akeeelfeeri

MH SERIES
Extremely fast acting and long life.
DC models available up to 10 g500 cps vibration and 30 g shock.
Available 4 form C contacts and

variety of mtg. arrangements.
Maximum size
high.

l%"

x 2312' x 1,f6'

~,.

.

2. LOW COST. Modern engineering, production and testing methods keep cost down.

+rly:7,e

.r

PR SERIES
Heavy duty relay with screw terminal for all industrial control
applications. All AC models can
carry UL label. Size: 2%" wide x
3Y." long x 2%". Mounting: Two
holes h." dia. on
centers.

3. FAST DELIVERY. Many basic relay models

are shipped from stock.

1

Contacts: Capacity,

New Engineering Guide Catalog
Available. Write to

f"amperes
15

single break and 20 amps double
break.

Subsidiary of AMERICAN MACHINE & FOUNDRY COMPANY
P&B Standard Relays

available at Electronics
Parts Distributors in all principal cities.

KA SERIES
A small, low cost,

highly efficient
general purpose relay with 5 amp.
silver contacts. Can be insulated to
meet UL requirements. Size: 1346"
x 12%2" x 1'/". Mounting: One
No. 6/32 stud and locating tab.

42
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CRUCIBLE ALNICO MAGNETS

lewd

corked with the tdagnetic
"nrporation in the drnelapment
i of a special Alnao magnet
tri; application.

:RUCIBL

cl
r,c

Ilatne:s of better than 22e,illtonth, of an inch assure: true
hermetic sealing of gases ana
to

a

jr

Quids.

a

i

I

GaAPdtTE RING.

FIELD REPORTS indicate Alnico has
3 to 4 tenet better wear resistance

than otter materials for metal to
graphite apilications.

in magnetic seals,

too

CRUCIBLE PERMANENT MAGNETS
mean maximum energy-minimum size
Alnico magnets sand cast, ¡hell molded, or investThe consistently higher energy product of Crucible
ment cast to exact size, shape or tolerance requireAlnico magnets allows smaller parts - greater comments ... and in any size from a mere fraction of
pactness in special applications like this magnetic
shaft seal. What's more, the superior corrosion and
wear resistance of Crucibles Alnico insures far
greater service life.
You can regularly get Crucible permanent

CRUCIBLE

an ounce to hundreds of ,pounds. Crucible Steel
Company of America, The Oliver Building, Mellon
Square, Pittsburgh 22, Pa.

first name in special purpose steels

Crucible Steel Company of America
ELECTRONICS

- May

9,

1957
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(Af nee ine,'
General Electric's molded PVZ* tubular

capacitors operate from -55 C to +125
. ..yet are moderately priced
The new General Electric molded PVZ paper
tubular capacitors meet the electronic designer's need for a high -quality line that offers,
at a moderate price, characteristics similar to

"K"

of

MIL -C -25A.

a
Price of the units is less than one-half that of

comparable metal -clad tubular.
They are designed for a minimum of one year's
life, operating at 125 C, rated voltage.
Insulated bodies are easy to locate in the
parts
chassis, and provide protection from other
or ground.
They are small, both physically and electrically,
in order to aid equipment miniaturization.
They are

solid-resistant tc

shock and vibration.

In general, you will find these molded PVZ
paper tubular capacitors suitable for use where
you might normally expect to find either 85 C
or 125 C metal -clad tubular capacitors; in
computers, missiles, telephone equipment, and

C

other high-grade military and commercial
electronic equipment.
Microfarad ratings extend down to .00047
of 100 to 400 volts; up to .15 uf --100 volts,
.1 of-200 volts, .068 of -300 volts, and .022
of-400 volts. Capacitance ratings are available with t20%, t10%, t5% tolerances.
In many instances, the units are physically
smaller than equivalent metal -clad tubulars,
especially if the metal -clads are insulated. PVZ
capacitors range in size from .175" diameter
x 5/" long to .375" diameter x 1-26" long. Nine
different sizes are offered to accommodate the
various ratings.
READY NOW: Stocks of most sizes and ratings
of General Electric's new PVZ capacitors are
on hand, ready for shipment. If you would
like to receive technical data on the new line
get in touch with your local G -E Apparatus
Sales Office or write to the General Electric
Company, Section 442-43, Schenectady 5, N. Y.
A

General Electric Trade -mark.

VOLTAGE RATING VS. LIFE AT ELEVATED
TEMPERATURE FOR 95% RELIABILITY
Dot ed portion Inaicotea

region of unreliable operation

200
1000Hrs.

3000Hre.

tYear--

100

3

Yearc=

IO

111

85

105

95

IIS

125

DEGREES CENTIGRADE

OPERATES FOR

1

YEAR AT 125

C

Molded

PVZ capacitors are designed for a minimum of one year's life at rated voltage

and 125 C operation. Curves shown above

are typical of performance.

EXCELLENT HUMIDITY CHARACTERISTICS
Molded PVZ capacitors withstand stringent

humidity tests, thanks to a combination of
high-grade case material and carefully -

controlled molding techniques.

73-ogress /s Our Most

HIGH LEAD BEND RESISTANCE The new capaci-

tors withstand one -pound -vertical -pull test
moving the body of the unit 90°, then 180° in
the opposite direction, then back 90°, to the
original vertical position.

impotent Product

GENERAL
www.americanradiohistory.com
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ho put out the "/ire" in the tail?
H allicraf fers ... with a
revolutionary, mass produced cooling
unit for airborne electronics. Dissipation
up to 7,000 watts
20% less costly
30% lighter.

...

...

-

Tested, proven, set for mass production Hallicrafters
new Models CR -2, CR-5 and CR -7 airborne cooling units
meet environmental conditions of MIL -E-5272 specification. Revolutionary design permits use of standard racks
(CR -7 dimensions: 153/8" x 199/16" x 105/a") and also
accommodates whatever auxiliary gear, such as relays and
switches, you may desire.
Vital weight factor is another advantage. For instance:
the CR -5 weighs just 30 lbs., is 30% lighter than con-

ventional 5,000 watt units. And your choice of cooling
fluids gives great flexibility of application: silicone oil;
ethylene -glycol solution; hydraulic fluid.

f+

Only Hallicrafters fits rated dissipation to your needs.
Three stock units available 2,000, 5,000, and 7,000
watts. Design adaptable to intermediate ratings with comparable advantages in cost, weight and performance.

-

SPECIAL CONTROL DEVICES
The following special devices are standard equipment for closer control of elec.

INVESTIGATE NOW!
fly military aircraft

airborne electronics

tronic equipment operating conditions:

Overheat thermostat control. Provides emergency shut-off of entire
electronic system in event of failure
of any electronic device.
2. Self-actuating temperature bypass valve. Permits predetermination of optimum liquid temperature
and control within very dose limits
1.

±2°
3.

46

... write today for complete details.

Tested and proven in many airborne installations

of Hallicrafters electronic equipment.
fersThe

C.

hallicraf

Flow control valve. Exclusive

new Hallicrafters device operates
independently of system pressure,
supplies emergency shut off of Electronic Equipment in event of pump
failure or blockage.

If you design, build, purchase,

... if you provide, install or specifyor

Company
4401 W. Fifth Avenue, Chicago, Illinois

Want more information? Use post card on last page.
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1947
CERAMAG 2
The first ferrite used commercially in TV flybacks since Stack -

pole pioneered this application
in 1946.

1948

CERAMAG 5 and SN
Boosted flyback voltages without increasing
transformer size. Denser, higher permeability materials with greatly improved tem-

perature characteristics.

1950
CERAMAG 7 and 7A

ONE AFTER ANOTHER, succeeding

Permitted

Stackpole Ceramag developments have set
higher and still higher qua_iity standards for

high flux conditions.

larger picture tubes and

even higher anode voltages thanks
to their higher permeability under

ferromagnetics.
And the search never stops . . . for new
grades, new manufacturing and quality con-

trol techniques that will provide tomorrow's
TV receivers with Ceramag cores that are
fully as far advanced as these previous

1953
CERAMAG 20
This is the famous Stackpole
grade that shrank TV transformer
size while maintaining high performance. Hysteresis losses were
about 50% of previous grades.
Permeability was approximately
60% higher.

NEXT!

Stackpole "firsts."

CERAMAG

Look to Stackpole for the latest ferromagnetic developments that will set the pace in terms of
higher efficiency . . . greater electrical and mechanical uniformity.

FERROMAGNETj

CORES

Electronic Comp

STACKPOLE

nts Division

ARBON COMPANY

St. Marys, Pa.

ELECTRONICS
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AEROCOM'S 1046 H. F. TRANSMITTER

POWER + STABILITY
1000 WATTS

WITH

.003% STABILITY

Rugged, versatile general purpose H. F.
transmitter-Aerocom's 1046 packs 1000watts
of power and high .003% stability under
normal operating conditions (0°to+50°C.).
Excellent for point-to-point or ground -to air communications.

Multi -channel operation on telegraph Al,
or telephone A3 with GM -8A modulator...
new Aerocom 1046 can be remotely controlled
with TMC-R at control position and uses only
one pair of telephone lines. In A3 operation,
the local dial control panel is located in
modulator cabinet.
Transmitter cabinet has 8% inch panel
space available for either local dial control
panel or frequency shift keyer.

Model 1046 operates on 4 crystal-controlled
frequencies (plus 2 closely spaced frequencies) in the band 2.0-24 Mcs. Operates on
one frequency at a time; channeling time
2 seconds. Operates into either balanced or
unbalanced loads. Operates in ambient -35°
to+50° C. Power supply: nominal 220 volts,
50-60 cycles, single phase.
Complete technical data on request

Now! Complete -package, 192 channel,

o

la tor

H. F.,

75 pound airborne communications equipment
by Aer-O-Com! Write us today for details!

AER

COM
IOW

48
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Standard types of Alite high
voltage bushings are available in
various sizes and configurations.

INSIDE LOOK AT ALITE

In all phases of planning for ceramic -to -metal sealsfrom design to finished assembly-you can rely on
ALITE for the know-how and "do -how" required to
produce highest quality ceramic -metal components
for critical applications.
High alumina Alite is the ideal material for making
rugged, high performance hermetic seals and bushings.
It has superior mechanical strength, high temperature
and thermal shock resistance, plus reliable electrical
characteristics. Our complete high temperature
metalizing and bonding facilities assure delivery of
the finest seals available-mass-spectrometer tested
for vacuum -tightness.
Please contact us for valuable performance data
and information regarding ceramic -to -metal
no obligation.
applications

-

Fact -packed, illustrated
Bulletins A-20 and A -7R

just off the press. Give
vital technical data and

product information.

...

Write today.

ALITE

New York Office
60 East 42nd St.

DIVISION
AKRON 9, OHIO
12F

ELECTRONICS
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Admiral» develops

military TV CAMERA
with mid -day vision in deep twilight

...on land

...n

the air

....even under water

The Image orthicon may not
tor on which the picture is
Armed Forces, it is a unit
tremely good linearity and
of linearity and the ability
description and price.

be pictured for reasons of security. However, the monidisplayed is commercially available. Designed for the
of unsurpassed quality offering superb resolution, exsuch unusual features as control of size independent

to reverse the phase of the signal. Write for detailed

The human eye is a remarkably sensitive instrument. But it is no match
for the image orthicon TV camera developed by Admiral for the Armed
Forces. Light from an ordinary match reveals as much to this TV camera
as a man with 20/20 vision sees in the light of a 150 watt bulb. Obviously,
the armed services will find countless ways to use this sharp-eyed observer
for reconnaissance under adverse conditions.
Admiral developed the special circuitry that gives the image orthicon its
amazingly keen "eye -sight:' For all its extreme sensitivity, there is no
penalty in excess bulk or weight.
Admiral has also "packaged" the unit to permit its use not only for
land -based and airborne reconnaissance, but even under water. Development of the image orthicon again demonstrates Admiral's engineering
capabilities in the field of military electronics. Inquiries are invited.

Admiral
50

CORPORATION

LOOK

TO

Admired

FOR

DEVELOPMENT
PRODUCTION
IN THE FIELDS CF: MILITARY TELEVISION

RESEARCH

COMMUNICATIONS UHF AND VHF
RADAR BEACONS AND

ENGINEERS: The wide scope of work in prog-

at Admiral creates challenging opportunities in the Feld of your choice. Write Director
at Engineering and Research, Admiral Corporation, Chicago 47, Illinois.
ress

GOVERNMENT LABORATORIES DIVISION
Wart more intorrmationT

Use post card on

lost page.
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RADIAC
TELEMETERING
DISTANCE MEASURING
MISSILE GUIDANCE
CODERS AND DECODERS
CONSTANT DELAY LINES
TEST EQUIPMENT
ELECTRONIC COJNTER MEASURES
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the electrolytic capacitor you need
the mounting style you want
. . . in

snap -action terminal design, and the Type 27D with
terminals designed for wire -wrap production wiring
techniques.
You will find the complete story on these dependable
capacitors for entertainment electronics and allied
applications in a new Sprague Engineering Bulletin.
Write for your copy today to Sprague Electric Company,
35 Marshall Street, North Adams, Mass.

You can get Sprague self-mounting electrolytic capacitors in every one of the four standard combinations
of terminals and mounting rings.
The Sprague DFP series of electrolytics includes not
only the time -tested Type 25D Twist -Lok® design, but
also three new styles intended for printed wiring
boards-the Type 28D Push-Lok*with its snap -action
mounting lugs and circular ground ring, the Type 26D

Sprague on request will provide you with complete application engineering servicefor optimum results in the use ofelectrolytic capacitors.
*Trademark

CAPACITORS
TRANSISTORS

MAGNET WIRE
ELECTRONICS

MAGNETIC COMPONENTS
HIGH TEMPERATURE
PRINTED CIRCUITS
NETWORKS

RESISTORS

INTERFERENCE FILTERS

- May

PULSE
1, 1957
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SPRAGUE
the trademark
last paye.

of reliability

izeiaz
250 hour life

syizchro

at 400°F.

Unprecedented -65°F to +400°F operating
temperature range.
Unique lubrication method.
Special alloy for electrical connections.
Type 11-4133-01 is a size 11 torque transmitter synchro with 115V 400 cycle input. Accuracy is ±15', null
voltage 175 mv, stator output 90 volts and phase shift
6.5°. Impedances are ZRO=315-+1590, Zso=290
+J773 and 8 s= 520 + J286.

This is another Oster "first."Write for further information today.
Engineers For Advanced Projects:
Interesting. varied work on designing
transistor circuits and servo mechanisms. Contact
Mr. Zelazo, Director of Research, in confidence.

MANUFACTURING CO.
Your Rotating Equipment Specialist

Avionic Division
Racine, Wisconsin
Other products include actuators, servos, AC drive motors, servo
mechanism assemblies, DC motors, motor -gear -trains, fast response resolvers, servo torque units, reference and tachometer
generators and motor driven blower and fan assemblies.

J"L
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if you nee
why waste time with
this ...

or this ...

or this!

fn/eno eA
PLUGS

-

Provide Automatic Locking
Quick Disconnect,

Vibration Proof Terminals
for Connecting
Wire to Wire

-,

Wires to Panels

Wires to Terminal Strips

-

_.

d-í _.

i

TYPE "A" PLUGS, JACKS AND
EYELETS Nylon Insulated and

TYPE

The automatic locking
quick disconnect
feature, exclusive with all Interlock Plugs,
makes them ideal for use wherever frequent
rearrangement of circuitry is necessary.
Designed to stay locked, even when subjected to tremendous vibration and temperature changes, Interlock Plugs disconnect
quickly and easily from their jacks or
eyelets when intended. Interlock has been
specified by manufacturers of aircraft,
computers, machine control devices, printed
circuits and other electronic equipment.
Write for complete information.

tz
"B"

PLUGS

AND

JACKS

Nylon Insulated and Non -Insulated. Current Capacity: 5 amps.
Wire Sizes: #18 to #22

Non -Insulated. Current Capacity:
10 amps. Wire Sizes: #14 to #18

eeeellb
TYPE
"A" ANGLE PLUGS
AND DOUBLE ENDED JUMPER
CORDS Current Capacity: 10

amps.

TYPE

"S"

TYPE "C" SUB -MINIATURE PLUGS
AND EYELETS Current Capacity:

i

amp. Wire Sizes: #20 to #22
or smaller

PLUGS ANO JACKS

TYPES

Nylon Insulated. Current Capacity: 15 amps. Wire Sizes:
#14 to #18

"A"

AND

"B"

LAMINATED
TERMINAL
STRIPS AND TYPE "B"

FLEXIBLE

TERMINAL

STRIPS

Sr

V

HU

ELL, INC.

Interlock Electronic Connector Dept.¡

ELECTRONICS
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,- LOCKING

Bridgeport 2, Conn
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WESTON
CORMAG®

PANEL INSTRUMENTS
Weston's core-magnet instrument mechanism has made
a big difference in panel meters
a big difference in
instrument reliability, mounting facility, and instrument
costs. The core -magnet construction is extremely simple, yet it provides measurement reliability meeting
Weston's exacting standards. It is self-shielding, thus
permitting the instruments to be used interchangeably
on magnetic or non-magnetic panels; as well as mounting close together without intereffect. The final difference is their cost. Due to design simplification, they are
yours for less than you pay for conventional panel instruments. For complete specifications and prices, consult your nearest Weston representative or write Weston
Electrical Instrument Corp., Newark 12, N. J.

...
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LIGHT UP... SPUTTER OUT...
A touch of -aquadag' between the lead-in wires
to the electrode shell and the screen grid of the
patented Grid -Lite lamp manufactured by the
Ideal Lighting Company eliminates sputter, in-

creases lamp life and improves luminosity by
eliminating blackening of the end of the tube
caused by metal deposits.
`Aquadag' acts as a "printed" resistor, lowering
screen-grid potentials so that electrons are repelled and the narrowed beam focused in the
electrode shell. The electric arc occurs in the
heel of the electrode shell, dispersing its heat
throughout the length of the shell. `Aquadag', a
colloidal dispersion of graphite in water, replaces

silver and platinum, which not only are more expensive, but so conductive that they soon burn
out. `Aquadag' can be painted on, a faster and
more economical method than the soldering of
wire.
'dag'® dispersions of colloidal graphite also
have good electrical conductivity, are low in
photo -electric sensitivity and resistant to electron bombardment.
An Acheson Service Engineer will gladly discuss the many uses for 'dag' colloidal dispersions
in electrical and electronic applications. Write
for Bulletin No. 433 "Electronic and Electrical
Applications." Address Dept. E-5.

ACHESON COLLOIDS COMPANY
Port Huron, Michigan-also Acheson Colloids, Ltd., London, England
ACHESON COLLOIDAL DISPERSIONS:

^

Mica and other solids
Zinc Oxide
Molybdenum Disulfide
Offices In: Boston Chicago Cleveland Dayton Detroit Los Angeles
Milwaukee Philadelphia New York Pittsburgh Rochester St. Louis Toronto

Graphite

ELECTRONICS
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you "build -in" Accessibility with

GRANT INDUSTRIAL SLIDES
IF it's important to keep your electronic equipment functioning with as brief interruptions
as possible...IF even minor testing and replacement takes undue time because of the nuisance

of getting at the equipment mechanically...IF
certain components must be accessible for on the -spot servicing in seconds...THEN you
should investigate Grant Industrial Slides.
Grant Industrial Slides provide built-in accessibility, without effort or costly loss of operating
time. Unlimited varieties of standard and custom
types are available and Grant offers complete

Write for Grant Industrial
Slide technical data. Free copy
will be mailed on request.

engineering services including at -your -plant
discussions regarding the development of slides
that fit your requirements perfectly.
Five seconds to put chassis in testing position.
Slides smoothly out of
rack, locks. Pivoting
mechanism brings under chassis parts to easiest
working angle. Functioning of unit need not be
interrupted!

ant

Grant Pulley & Hardware Corporation, 31-73 Whitestone Parkway, Flushing 54, N.
56

Y., 944 Long Beach

Want more information? Use post card on last page.
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For the ultimate

id

variable-phase potentiometers....

VARI 4PHASÉ

POTENTIOMETERS

New

urn

aid better variable, singlerecision potentiometers. In

tingle and ganged units. Mounting as
per A.L.A. (Aircraft Industries
Associated); other mountings available.

Claro.tat Vari/Phase Potentiometers
meet or exceed A.I.A electrical and
mechanical requirements. Materials

selected for lightest weight consistent
with rugged construction. Design assures
7/8",
highest performance. In five sizes
1-1/16", 1-5/8", 2" and 3" diameters.

-

Technical Details On Request.
LET US QUOTE.

DIFFERENT AND BETTER!
Simplified phasing! External independert phasing of
each cup, without affecting relationship of others.
To phase, loosen nut, adjust cup, tighten nut. That's
all. Adjustments can be made before or after mounting. Elimination of clamping ring reduces overall
diameter.

CLAROSTAT MFG. CO., INC.
DOVER, NEW HAMPSHIRE

ELEC1RONICS

- May

7,

1957
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Data -Readout Counter
Provides 100,000
Distinct Circuit Arrangements

APPLICATIONS
Remote Indication
Remote Printing or Logging
Common Language Transmission
Telemetering
Remote or Direct Card
or Tape Punching
Production and Process Control

Electrically actuated data readout counter with electric reset.
Form B-1538 for 110V AC/DC.

FUNCTIONS
Analog to Digital Conversion
Serial or Parallel Circuit
Transmission
Continuous or On Demand
Electrical Readout
Continuous Visual Readout
Visual and Electrical Data
Storage
Predetermining
Repeat Predetermining
Sequential Programming

Veeder-Root's new series of Data Readout Counters combines
visual indication with electrical readout for remote indication,
recording, and controlling applications. Electrically or mechanically
driven and provided with manual or electric reset, these counters
present a positive display of accumulated totals and automatically
create specific control circuit contact closures for each number
visually displayed. Each instrument, with its five figure capacity,
provides 100,000 distinct circuit arrangements which lend themselves
to the most exacting control and transmission requirements. The
counters are compatible with standard data processing equipment
and offer a wide variety of applications in the industrial control and
data processing fields.

Veeder-Root Inc.
"THE NAME THAT COUNTS"

Hartford, Conn.
San Francisco

58

Greenville, S. C.
Montreal

Chicago
New York
Los Angeles
Offices and Agents in Principal Cities

Want more information? Use post card on last page.
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OAK
rotary solenoids*
'Mfd. under

license from G. H. LELAND, INC.

built for you separately
or in remote -controlled
subassemblies

---_--

----=

meet the most severe
MIL specifications

i

In converting a straight pull to rotary motion,
Oak rotary solenoids give a high -torque, positive action, even under severe mechanical
operating conditions. Oak rotary solenoids are
compact, also, and help economize in wiring
and mechanical linkage ' on remote -control
devices. Three standard sizes in many variations cover a wide range of switching and light
mechanical tasks. Oak also can supply any
coinponent needed to accompany rotary sole-

TYPICAL OAK SUBASSEMBLY WITH
ROTARY SOLENOID (MT273E BASE
BUILT FOR BENDIX RADIO DIV.)

noids. Because Oak

engineers know the application possibilities of
rotary solenoids inside
and out, consult them
early in the design stage.
They can save you valuable time. Write for a
copy of Oak's rotary
solenoid bulletin that
includes time -saving layout sheets.

Oak stamps, draws, welds, and etches the aluminum
builds the rotary solenoid switch . . .
.
chassis
makes the
manufactures the screw machine parts
assembles all the parts
complicated cable harness
then runs life tests, heat and cold checks, and
humidity chamber trials.
Oak can offer you complete engineering and manufacturing facilities for electro -mechanical subassemblies, plus a knack for making complicated devices
producible. Time and again, Oak engineers have
suggested changes that resulted in lower costs and
better operation.

...

MINI

® IfA

BM IBIS

OAK

MIMI

...

®®®

- May

7,
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M FG.

CO.
Chicago, III.

SWITCHES
ELECTRONICS

OAK MFG. CO., Dept. G, 1260 Clybourn Ave., Chicago 10,
Phen« MOhawk 4-2222

1957

CHOPPERS
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Industry's
Highest Power
Transistors
Combine stability with long life
I

00

80
60
2

23

40
20

o

2

3

4

6

5

7

12

COLLECTOR CURRENT (AMPERES)

Delco Radio's 2N173 and 2N174 alloy junction germanium PNP transistors have unusual stability and reliability. These superior
characteristics are retained by hermetic seal
and proper internal atmosphere.
.

In addition, normalizing processes contribute
to the high output power, high gain and
low distortion characteristics that were designed into them. Delco Radio High Power
transistors, ideal for your audio as well as
general power applications, are produced by
the thousands every day. Write for information and engineering data.

TYPICAL CHARACTERISTICS

Properties (25°C)

Want more information?

2N174
28 Volts

Maximum current

12

Maximum collector voltage

60

Saturation voltage (12 amp.)
Power gain (Class A, 10 watts)

2N277
12 Volts

12

12 amps

80

40 volts

0.7

0.7

0.7 volts

38

38

38 db

Alpha cutoff frequency

0.4

0.4

0.4

Power dissipation

55

55

55 watts

Thermal gradient from junction
to mounting base

1.2°

1.2°

1.2° °C/watt

Distortion (Class A, 10 watts)

5%

5%

5%

DELCO RADIO
60

2N173
12 Volts

'

me

DIVISION OF GENERAL MOTORS
KOKOMO, INDIANA

Use post card on last page.
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E PDXY
COATED

CERAMIC DISC

CAPACITORS

A BETTER DISC CAPACITOR BECAUSE IT'S
PROTECTED FOR LIFE with Good -All's
tough, durable Epoxy coating.
DURABLE AND ATTRACTIVE

HIGH VOLTAGE

This tough, durable coating

BREAKDOWN STRENGTH

is a glossy red color. No

Epoxy bonds securely to
the ceramic edge and blocks
leakage or actual
breakdown.

wax is needed to add
further protection.
COMPETITIVE COST

MOISTURE RESISTANT

Good -All Epoxy coated
discs are available at no
premium cost over types
with conventional coating.

Complete encapsulation in
Epoxy keeps moisture out.
Lead entries are tightly
sealed.

Condensed Table of WidetyUsed Stock Types
CAPACITY

MAXIMUM

RANGE

DIAMETER

00047-.001 MFD
.0015 -.005

.250"
.375"

DISC TYPES

TRANSISTOR
TYPE "H"

BY-PASS
TYPE

"B"'

.os

.00047-.001 MFD
.0015-.002.
.0022 -.0047
.022.

.02

"E"
100- 3

sraal.
TYPES

"E"

&

" EE"

RATINGS UP TO

M V

MEET ALL
REQUIREMENTS
OF RETMA
CLASS 2, 25Z

+80% -20%

:10%

400
573
660

=20%

.400
570
660

MAXIMUM

SPACE SAVING.

200 VDC
G

.790"
"EE"

MFO............400

331-1000
1001-1500
1501.2000
2001-3300
3301-5000

FOR

+80% -20%

.500"
.660"
.290"
.400"
.570"

-.02

n

NOTES

G M V

.00r

.015
.022

APPLICATION

STANDARD
TOLERANCES

Temperature Stability°
in the Range From
-25°C to +85°C is:
Type "E" +5% to -15%
Type "EE" 0% to -10%
`Compared to 25°C reading

=10go

=

ea

5%

.790.......

890

MAXIMUM DIAMETER FOR CAPACITY SHOWN

Temperature

TEMPERATURE

Coefficient
NPO

COMPENSATING
TYPE

"A"

N150

N220
N330
N470
N750
N1400

1/4"

5/16"

2-12 MMF 13-22 MMF
16.30
2-15
16-30
3-15
16-30
3-15
3-20
5-25
15-50

21-40
26-50
51-100

5/8"

1/2"

28-60 MMF 61-75 MMF
61-75
31-60
75-100
31-75
76.100
31-75
80-120
41-80
151.200
51-150
200-250
101-200

3/4"
76-110 MMF
76-110
101-140
101-140
121-170
201-290
251-470

Write for a complete brochure. Samples for tests against
your specifications will be supplied upon request.

GOOD - ALL ELECTRIC MFG. CO.
A

ELECTRONICS
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1,
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OGALLALA,
NEB.

leading manufacturer of tubular and ceramic disc capacitors

Want more information?
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FENWAL'S THERMOSTATS
NOW CIGARETTE SIZE
Some Units Smaller Still

Take Little More Room Than Sugar Lump

-

ASHLAND, MASS. If you want
to control temperatures in tight spots,
you should see Fenwal. Fenwal has
cut the size of thermostats way down.
You can fit one of their Midget
THERMOSWITCH units anywhere a
cigarette will fit. And, if you're working with even less space, one of their
Miniature THERMOSWITCH units is
what you're looking for. The Miniatures are little bigger than a lump of
sugar, and some are even smaller.
The Midgets and Miniatures use
the same unique principle used in
Fenwal's bigger THERMOSWITCH controls. They use it with the same high
degree of success.
The principle of all Differential Expansion THERMOSWITCH units, large
or small, is this: a single metal shell
expands or contracts with temperature changes, making or breaking
totally enclosed electrical contacts.
The smallness of the Midget and
Miniature units does not deprive
them of any of the performance characteristics that have made larger
THERMOSWITCH units famous. They

have THRMOSWITCH ruggedness,
THERMOSWITCH accuracy, and
able THERMOSWITCH prices.

reason-

Temperature range of the Midget
series: 50°F to 500°F. Range of the
still smallir Miniature series: -20°F
to 275°F.
Midgets and Miniatures, all in
stainless steel, come in a variety of
mountings. Hermetic sealing is also
available.
These Fenwal THERMOSWITCH units
are precision -engineered to give optimum temperature control with
minimum -sized devices. They remain

-

62

--

A Fenwal Midget THERMOSWITCH®

unit and a Fenwal
two good answers to the question, "How can you install an accurate, reliable thermostat where there's almost no room?" Actual sizes of
these particular models
%" x 2 2%2" for the Midget; 1" x %" for the Miniature.
THERMOSTATS FOR TIGHT SPOTS
Miniature THERMOSWITCH unit

-

accurate under the most severe operating conditions.
You should have details on this advance in temperature control at your
fingertips. Write for information to
Fenwal Incorporated, 205 Pleasant
Street, Ashland, Massachusetts.
Want more information? Use post card on last page
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Te.`r:,

Signal Sources and Receivers
What a tankful of gasoline is to the
automobile, the klystron tube is to

the microwave system -a reliable
and efficient power source.

Internal and external cavity type klystrons are used in PRD microwave
oscillators. Both types belong to the
reflex klystron group which is usually
preferred because it provides easy
tuning over a relatively wide frequency range andeasy frequency or
amplitude modulation.
The coaxial cavity is most often used
for broadband oscillators since its
principal mode is the TEM. This permits greater frequency coverage than
either the TE or TM modes of rectangular waveguide sections.
PRD's line of signal sources is conveniently operated through the use
of PRD Klystron Power Supplies.
Electronically regulated beam, grid,
and reflector voltages provide extremely stable klystron output signals.
A spectrum analyzer is a special type

of self-contained receiver. It presents
an instantaneous display of the power
spectrum of the input r -f pulse on an
oscilloscope screen. Basically, it is a
superheterodyne receiver with a frequency modulated local oscillator.
While the analyzer delivers an accurate envelope of the pulse frequency
spectrum, it does not necessarily
display each frequency component,
since the frequency separation between adjacent spectral lines on the
screen is a function of the local oscillator sweep rate, fs, as well as the
PRF, fR. Actually, the number of lines
produced on the screen is fR/fs. By
varying fs, the operator can control
the spectrum detail presented.
Data such as that contained in the
foregoing paragraphs are available in
our PRD Reports. Published periodically, these reports give practical
information on virtually every aspect
of microwave research and engineer-

ing. Mathematical derivations,
graphs, and charts are always in-

cluded. If you'd like to receive these
reports (there's no charge of course),
we'll be happy to add your name to
our mailing list. Please address your
request to: Reports Dept. R-3.

a

PRD Klystron Power Supply for low
and medium voltage klystron tubes
Three Protective Devices Prevent Klystron Burn -out!

Another first from PRD. A compact, easily transportable klystron power supply that provides: a protective diode, to safeguard
the reflector against turning more positive than the cathode; a
fuse in the klystron cathode return to protect the beam supply;
and a "Beam Off" position to allow for warming up of the klystron
filament.
A special feature of Type 809 Klystron Power Supply eliminates
readjustments when changing from cw to square wave modulation.
The top of the square wave is automatically clamped to the previously chosen reflector voltage.
With good stability and regulation, and with square wave and
saw tooth modulation plus provision for external modulation,
Type 809 Klystron Power Supply is equally at home in the laboratory or on the production line.
SPECIFICATIONS

Output

Voltage (volts)

Beam

Continuously variable

Reflector

250 to 600

SO

Type

Meditation

6.3
Frequency
Range

(el)

Square Wave

400 to 2000

Saw Tooth

60 (fixed)

Ripple:

0 to 65

Continnutuslyvva0riable

Filament

Additional
Specifications

Current
(milliamperes)

Type

<5mv

<10mv

o

to 90

Rise

RMS

±3%

center
tapped

2 amperes

Nominal
Voltage
(volts)

RMS

Ripple:

µa max.

Decay
Time

(microseconds)

<1(5

<10

Clamping circuit
maintains top of
square wave

within 2 V of cw
reflector voltage.
Price -6350 f.

0 to 125
o. b.

Brooklyn N.Y.

For additional details on PR D 809 Klystron Power Supply, contact
your local PRD Engineering Representative or write to Technical
Information Group, Dept. TIG3.

Polytechnic Research and Development Co., Inc.
202 Tillery Street Brooklyn 1, N. Y. Tel: UL 2-6800
Cable Address: MICROWAVE, NEW YORK
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SINGLE -CHANNEL, PULSE HEIGHT ANALYZER,
a product of Radiation Instrument Develop-

ment Laboratory, is the only complete unit of
its hind available. Below, its housing is removed to show chassis -mounted Sola Type
CVE Regulated Power Supply Transformer
that provides ±3% stabilization of low voltage
and filament supply.

ºtsc

_

swacP

Sola regulated power supply transformers
stabilize low voltage and filament supply
for analysis of radioactive isotopes
Radiation Instrument Development Laboratory
enjoys a world-wide reputation for product performance
and reliability. The Sola Regulated Power Supply
Transformer (Type CVE)--as a chassis -mounted component in many of RIDL's radiation instruments-is an
important contributor to this exceptional reputation.
The Sola voltage stabilizer is the ideal power supply
transformer for many types of electronic equipment. It
provides a single, compact source of plate and filament
supply voltages regulated ±3 ó, even though line voltage varies from 100-130 volts. It replaces conventional,
non-regulating power transformers and voltage regu-

lating circuit or components. Use of the CVE contributes not only to stable performance and extended tube
life, but also to compactness and economy.
Sola Type CVE transformers are available in
standard models (±3% regulation), or in special designs with regulation of one winding as close as ±1%.
They have no moving parts or tubes, and regulation is
completely automatic, instantaneous, and continuous.
Your area representative is listed below. He'll be
happy to give you specific information on Sola Regulated Power Supply Transformers as a component in
your electronic equipment.
Write for Bulletin

e
IL/1
L.64

TRANSFORMERS

7E -CV -170E

SOLA ELECTRIC CO.
4633 W. 16th Street
Chicago 50, Illinois

MERCURY VAPOR LIGHTING TRANSFORMERS
FLUORESCENT LIGHTING BALLASTS
CONSTANT VOLTAGE TRANSFORMERS
2-1414 4 NEW YORK 35: ,103 E. 125th St., TRafalgar 6-6464
SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, Illinois, Bishop
CLEVELAND 15:
BOSTON: 272 Centre Street, Newton 58, Mass., Bigelow 4-3354
PHILADELPHIA: Commercial Trust Bldg., Rittenhouse 6-4988
LOS ANGELES 23: 3138 E. Olympic Blvd., ANgelus
KANSAS CITY 2, MO.: 406 W. 34tú St., Jefferson 4382
1836 Euclid Ave., PRospect 1.6400
Representatives in Other Principal Cities
SOLA ELECTRIC (CANADA) LTD., TORONTO 17, ONTARIO: 102 Laird Drive, Mayfair 4554
9-9431

-
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A

new process, com-

bined with a new material, eliminates run-

down . . assures
proper solder flow
.

with short leads.
Presently available in
°Ae"

diameter.

Allen-Bradley ceramic
capacitors are furnished in five physical

sizes -1/4", %",
%t", s/a", and 34".
The new "no run-down"

coated capacitors will
soon be made available in all these sizes.

EN -BRAD
R

TE

.Y

10, ELECTRONIC,

D

í? ISION COMPON

TS

QIIALITV!
In

Allen-Bradley Co.
222 W. Greenfield Ave., Milwaukee 4, Wis.
Canada-Allen-Bradley Canadc Ltd., Galt, Ont.

ALSO

... BARE

...

NEW STRIP MOUNTING

DISC TYPE
Here's

Now you can dip solder these Allen-Bradley capacitors on printed
boards
and be assured of proper solder flow. A new coating
material, applied by a new process, prevents all "run-down." Lead
wires are clean without scraping.
Allen-Bradley quality ceramic capacitors are available in a wide
variety of types to meet different requirements. General purpose
capacitors are furnished in nominal capacitance values from 10 to
20,000 mmf, with various temperature characteristics and tolerances. There are also dual type, temperature compensating, intermediate voltage, and other special capacitors in this quality line.
The consistent reliability of these Allen-Bradley capacitors is confirmed by approvals from the leading electronic, electrical and
telephone laboratories.
Call your nearest Allen-Bradley office
for complete specifications, today.

new ceramic
capacitor for use in

PROTECTS LEADS

ci

printed circuits. It

is

mounted directly in the

board and dip soldered. investigate this
new convenient and low
cost quality ceramic
capacitor, today.

With this new strip mounting, Allen-Bradley
ceramic capacitor leads are kept straight
and uniformly spaced. Strip also provides
guide for cutting to desired lengths. Strip
mounted capacitors are supplied with
standard 11/2" tinned leads.

\,

Qur,lity
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ALLEN-BRADLE

Allen-Bradley ceramic encased capacitors are especially designed for continuous operation in ambient temperatures up to 150°C at full voltage (500 volts
d -c)
as compared with the 85°C limitation on conventional capacitors.
And their temperature coefficient is low ... variation from the given value
at 25°C is less than +30% and -20% over the temperature range from -55°C
to +150°C.
The physical uniformity of Allen-Bradley ceramic encased capacitorsalso, the absence of wax-makes them ideal for use in automatic assembly
machines. And because there is no resin on the leads, it is possible to solder
closer to the dielectric disc-reducing the series inductance.
Allen-Bradley encased capacitors can be supplied with long or short leads
for manual or automatic assembly operations-in RETMA and MIL values
from 2.2 to 3300 mmf. Write for data on these superior high -temperature

...

/4
AL

N

-BRA

EY

capacitors, today.

MEETS THE REQUIREMENTS OF

MIL -C-19683 (Ships)

GQIIAIITV
RADIO, ELECTRONIC, AND
TELEVISION COMPONENTS

4 March, 1957

In

Allen-Bradley Co.
222 W. Greenfield Ave., Milwaukee 4, Wis.
Canada-Allen-Bradley Canada Ltd., Galt, Ont.

FEED-THRU AND STAND-OFF CAPACITORS
Allen-Bradley feed-thru and stand-off capacitors provide
outstanding filtering service in the VHF and UHF ranges.
These Allen-Bradley discoidal capacitors exhibit no parallel resonance effects at frequencies of 1000 mcs or lessa problem normally encountered with tubular types. Both
types are furnished with solder tabs or screw -thread
mounting. Stand-off type can also be had with self -tapping threads. Available in standard nominal values from
4.7 to 1000 mmf. It will pay you to investigate these
rugged miniature components.

www.americanradiohistory.com
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new and unique!
SPRAGUE
FOR

TRARSImULATOR
DESIGNING
CIRCUIT

TRANSISTOR
MODEL

let

L

F-1

CO
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2000

3060

SOW

1000
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3000
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100

faltete

V,fttel

50115

Eliminate
Breadboard Layout!
Speed Design of Transistor Circuits
With the SPRAGUE TRANSIMULATOR
Bring transistor circuits to life in a matter of minutes
with the Sprague LF-1 Transimulator. This new
instrument lets you simulate any amplifier stage, a -c or
direct -coupled, short of high power audio output; also
multivibrator, switching, phasing, push-pull, Class A
and B, and many others using cross -coupled Transimulators ... whether the circuit is common or grounded
emitter, base, or collector .. whether the transistors
are PNP, NPN, or Surface Barrier. You can simulate
circuits stage -by -stage for cascade operation ... or use
a separate Transimulator for each stage to get simultaneous multi -stage operation.
.

Bring Circuit Diagrams To Life In Minutes
Everything you need for RC amplifier circuits is built

right into the LF-1, including coupling capacitors ..
bias and load resistors ... battery voltage supplies ..
Base Collector-Voltage Divider stabilization circuits
... 5 -way binding posts for transformer coupling and
metering.
Whether you're designing audio circuits or switching
circuits. you'll get a true picture of operating parameters
minutes after you've drawn the circuit diagram ...
without wasting valuable time with breadboard and
soldering gun.
.
.

FEATURES OF THE LF-1 TRANSIMULATOR
TRANSISTORS-PNP and NPN Junction, and Surface Barrier.
CIRCUITS-Common or Grounded Emitter, Base, Collector.

RANGE-Audio, up to 100 kc.
TRANSISTOR POWER-Through medium power audio output.
BATTERY SUPPLY-Separate bias and load. 1.5, 3, 4.5,
6 volts d -c. Polarity Reversing Switch.
µF and 20 µf Direct, and Ext. C. posts,
COUPLING
on both Input and Output.
BIAS RESISTANCE-Up to 555,000 ohms continuously

-2

variable.

LOAD RESISTANCE-Up to 277,500 ohms continuously

variable.

EMITTER RESISTANCE-Up to 2,500 ohms variable. Series
resistor and bypass capacitor can be added.
BASE COLLECTOR STABILITY-Up to 250,000 ohms
variable. Series resistor and bypass capacitor can be added.

VOLTAGE DIVIDER STABILITY-Up to 50,000 ohms variable.
5 -WAY BINDING POSTS-For meters, transformer coupling,

external supply voltage,

degeneration, bypass,
coupling, signal input and
output, almost any connection required.

Pays For Itself In A Matter Of Weeks

An ideal laboratory instrument, Transimulators are
inexpensive enough to justify several on every bench.
You can even use the LF-1 to test transistors in the
circuit ... the only real proof of design parameters.
And a complete step-by-step instruction manual makes
operation fast, simple, and easy.
ELECTRONICS
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only

$1950

SPRAGUE®
SPRAGUE PRODUCTS COMPANY, NORTH ADAMS, MASSACHUSETTS
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ENGINEERING BULLETIN
ON

t'rat:r

NEW HAMPSHIRE BALL BEARINGS,H INC.
PETERBOROUGH 1, NEW H A M P S I R E

MICRO -BEARINGS
I7strur*tent Ba., Bea.ir,'s

Subject:

MEASUREMENT OF RADIAL RUNOUT
ECCENTRICITY

0

OUTER RACEWAY

INNER RACEWAY

-

FIG. 1
Measuring eccentricity of bore with respect to inner raceway.
Occasionally questions are raised about
stationary outer ring, and then slowly
INNER RING FREE TO MOVE
the methods of measuring "radial run rotating
the arbor. The eccentricity is
IN A VERTICAL DIRECTION
out" and "out-of-round". In order to
the difference between the minimum
define "radial runout" properly, a disand maximum gage reading as the
cussion of "eccentricity" and "out-ofarbor is rotated through one revoluround" is necessary.
tion. Similarly, the eccentricity of the
The amount of out -of -round, or lack
outer ring is measured by the differof roundness of a given part (inner or
ence in the dial readings with the arbor
outer ring or ball) is the difference beand inner ring held stationary while
tween the maximum and the minimum
the outer ring is rotated one revoludiameter of the part in question.
tion. Fig. 1 shows the set-up with an
Eccentricity refers to the distance
inner raceway which is eccentric with
between the centers of two circles.
respect to the bore.
Concentricity refers to the exact coinIn the case above it has been stipucidence of the centers of two or more
lated that the bore and inner raceway
circles. In high grade instrument bearmust not be out -of-round, for only unings there is a very small tolerance on
der these conditions is the true eccenthe permissible eccentricity between
tricity measured.
the bore and the inner ring raceway,
If the raceway is out-of -round, while
and likewise between the outside dibeing either eccentric or concentric
ameter and the outer ring raceway.
with respect to the bore, the out -ofInner raceway out -of -round is measround will be transmitted to the indiured by forcing the ring between the
cator, thereby influencing the reading.
FIG. 2
Inner raceway is out -of rounded edges of two discs, one of
A condition in which the inner raceway
round, although concentric with bore.
which is fixed and the other of which
is out -of -round although concentric is
is mounted on the indicating mechaference between the maximum and
shown in Fig. 2.
nism. The difference between the maximinimum readings indicates the degree
In view of the fact that the majority
mum and minimum readings reveals
of out -of-round.
of bearing rings will unavoidably be
the amount of out -of -round. Out -ofThe true amount of eccentricity besomewhat out -of -round and eccentric,
round of the outer ring raceway is
tween the bore and the inner ring
however slightly, it is obvious that the
measured by placing the ring over
raceway can be measured, providing
measurement described above indicates
two rounded points which engage the
these circles are not out-of -round, by
neither true eccentricity nor true out raceway. One point is fixed and the
mounting the assembled bearing on a
of-round but a summation of the two
other actuates an indicating mechaslightly tapered arbor, applying a caliquantities. Hence the measurement is
nism. As the ring is rotated, the difbrated indicator on the center of the
more correctly termed radial runout.

-

DESIGNERS HANDBOOK OFFERED
FREE TO ENGINEERS

If you work with miniature bearings,
you'll find this new, 70 -page authoritative publication a great help in

FIG. 3 Radial Runout is the result of eccentricity in the bearing parts. Principal
factors producing it are eccentricity between bore and raceway of inner ring
(left) and between raceway and outer diameter of outer ring (right). Out -ofround balls offer negligible effect, since effect tends to cancel out as balls roll.
66
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solving problems in designing instruments or
small electro -mechanical assemblies.
It will be sent free
to engineers, draftsmen
and purchasing agents.
Write to: New Hampshire Ball Bearings, Inc.,

Peterborough 1, N.H.
May
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SHIELDt G

NCLOS,JRE

G EFFECT VETiESS
PROVIDES b1A:1 U
WITH
FOR
COMF'LYING
ALL
APPLICABLE
.
.
MJ LITaSPY SPECIP` CATIONS.
,

I

Shielding has the practical solution to
all your electro-magnetic suppression
problems .® the Shielding Universal
Enclosure. ML Ici -Celle design
features eithe- single. or double
shielding in cell or isolated
-ype ercbsure , . , interchangeable stardard page's of solid
and/or mesh materiel .
o wide variety of ereicsure s zes both stardard and rustarn-bui t.
A :ornptete test report,
performed by indeFendent cansultirg engim

neers in accordance with
m litary spec*ica-ion.,
hcs jus- been completed

-

eeolra-trrg deigns and
di:fereit types of ntateial
used. For your copy cf
th s report anc the new
SF ieldinç folder gi1irg all
design details, write today to:

!S RESEP.VE

S-REET

SiLES O=FICM

R

VE9tS1®E, NEW JE7i
SCICAGO
RESVER

- R. EOWARO
- WILLIAMS G

STEMM

ASSOCIATES
STONE ASSOCIATES, 'SC.
SPEARS COMPANY
SEATTLE --O. M. OILLETT COMPANY
*ANAOA
MJ% ELECTRONICS SALES LTO. A.W% LNTARIO
E%PORT AGENT z ELECTRO-NVCLEAR COMEAR/. 4.E.TTLF
EOS ANGELES
PORT WORTH

-CARL

A.

- MITCHELL

-
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IA
TUNGSTEN
YI XAJ'

rod...

and
PENUM
MOLY13I)EN

wire...

,,i-

.
to 1111

11i1 illei'cla fortis

exact specification

powder...

ingots...
When you make Sylvania your headquarters for
tungsten and molybdenum, you gain in several very
important ways: Sylvania can supply metals to
your exact specification because every step of the
process is performed in Sylvania's own plants.
By maintaining complete control over every
manufacturing step, the process can be altered at
any point along the way to secure the characteristics
you require. In addition, Sylvania can assure you
the uniformity of specification required for modern
automated equipment. For example, the continued
improvement in tensile strength, elongation, and
length of molybdenum wire has permitted more
efficient operation of automatic grid winding equipment. To obtain these improvements, modifications have been not only to actual wire drawing
TUNGSTEN

MOLYBDENUM

47
Radio
68

Cie

117'civ
pel lets .. .

operations but, also, to practically every step as
far back as the production of metal powder.
As another example,' a special tungsten rod had
to be developed that could be cut and punched into
ventilated contact disks without shattering. Here,
each manufacturing step affected the end properties of the rod and even modifications through each
chemical processing step had to be made to produce
exactly the type of rod required. Obviously, complete integration was necessary.
Your Sylvania sales engineer will be glad to discuss your tungsten and molybdenum requirements. For technical data and specifications write to:

CHEMICALS

SYLVANIA ELECTRIC PRODUCTS INC.

Tungsten and Chemical Division, Towanda, Penna.
PHOSPHORS

SEMICONDUCTORS

SYLVANIA
Feec`Giouice

Telkui.auru.,

Wont more information? Use post card on last page.
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COLLINS

geltoxed Fiten
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Fst

CO..
COMMUNICATION ACCESSORIES
of Toroidal Filters and Coils
World's Largest Manufacturer

Lee's Summit, Missouri

A

C-118
ELECTRONICS-May

1,

Subsidiary of Collins Radio Company
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"Here's how General Electric
helped us lick all our
d-c problems-but good"

The
AXIAL LEAD MODELS.of Silicon
mostco

adaptable typehtSmall, li

.Rectifier.

taking ambientsupwork
anYto 165°C, they
position.Their
any
where,in
mounting
versatile lead
use in all
their
facilitates
installations.
of
kinds

w

lieight,

STACK MODELS.

Assembled from
Lead cells mounted
Axial
in fins, Stacks
work singly or
in
groups
to supply
almost any power
is mounted with output. Each Stack
just two screws.

Serew
t fore

STUD -MOUNTED

MODELS.
using
g
into the chassis,
to permitighet
removal
curheat

temperatures.
rents and the same design
Basically,
models.
as Axial Lead

"G -E SILICON Low Current RECTIFIERS cover the field from 1/4 amp up to 18 amps
really stay on the ¡ob... and the price doesn't hurt"

Every engineer who works with

d-c power
supplies for assemblies or components of
moderate current demand finds a valuable
source in the General Electric rectifier line.
G -E Silicon Rectifiers-whether the Axial
Lead or the Stud Mounting models in single
cells, or in Stack assemblies with their remarkable range of current and voltage ratings are part of our extensive range of

-

70

Want more information?

rectifier or other semiconductor devices.
The table on output and performance figures only suggests the range of specifications
available. For further data, or exact information on rectifiers for your specific needs,
call your General Electric Semiconductor
representative. Or write General Electric
Company, Semiconductor Products, Section
S2557, Electronics Park, Syracuse, N. Y.
Use post card on

last page.
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Fit them in where current
ever you need maximum
space
and temperature in minimum
STUD RECTIFIERS.

with rigid chassis mounting.

STACK

g

entire

ALLAT

ON

cks.

A typical

,

iliconRectifier
ay
Just two
assembly
screws
i.12

P/ace.

fSTACiGenera/Electric

fastenthe

REPRESENTATIVE
G -E SILICON RECTIFIER RATINGS
LEAD* *

STUD*

PIV
50
100

200
300
400

NEW

1N1115
1N1116
1N1117
1N1118

1N536
1 N537
1N538
1N539
1N540

... Following

is now in

500

1

STACKS***
4JA411F Series
4JA41 IA Series
4JA4116 Series
4JA411C Series
4JA411 D Series

production

N 1095

*Maximum Current- 600

ma @ 150°C Case Temperature
1500 ma @ 85°C Case Temperature

**Maximum Current-

***Maximum Current-

250 ma @ 150°C Ambient Temperature
750 ma @ 50°C Ambient Temperature
1/2

11/2

amp per fin @ 150°C Ambient Temp.
amp per fin @ 85°C Ambient Temp.

AXIAL LEAD MOUNTED.
tility of G -E Axial See the versaLead

models.
They're easy to mount
anywhere you
need low current
silicon rectifiers.
tFor higher currents, G -E High Current Rectifiers
may be used, or Stacks may be used in parallel.

h

Progress /s Our Most /mpoitant Product

GENERAL
ELECTRONICS

- May

1,

1957
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More Watts per Dollar
with the NEW High -Power

tyN/50
ariacs

New Designs

Ratings up 25%

DURATRAK Brush Track
for First Time in High -Power Models
Lower Losses
O

e:.

Smaller

Lighter

5 KVA to 26 KVA Ratings
UL Approved

Lowered Costs

Optional Ball Bearings and Motor Drives

The newly designed Types W50 and W5OH VARIAC Series replaces the popular Types 50A and 50B with many electrical and mechanical improvements.
Type
Current ratings for the new 115 -volt and 230 -volt models are
W5OH
50 and 25 amperes, against 40 and 20 for the older types. A built-in Variac 230 -Volt Input,
7.5 KVA, 32.5 Amp. Max. Current.
protector prevents damage from sustained overloads exceeding 160%
Type
W50 similar except for number
of rating. This extra safety feature is available when the normal load of terminals
and dial. 115 -Volt Input,
5.75 KVA, 50 Amp. Max. Current.
fusing or breaker is inoperative.
Type 50H VARIACS are equipped with
The basic design of the new Type W50 Variacs is along the 7 combination screw -solder terminals.
Can be used on either 230- or 115 -volt
lines of the other new "W" models in the smaller sizes. Mounting lines. Type W50's
have 5 terminals.
engraved wiring diagram on
holes and layouts are the same as the old Type 50 for ready inter- Note
terminal board, showing voltage between terminals.
changeability.
TYPE W50 VARIACS
Essential Dimensions
Specifications
50 Amperes 115 -Volt Models

A

W50
Uncased

G

H
r..

,

:.

Mid

nK`

L

AA'B
W50

-

W5OH
6á12}
W5OM W5OHM 81
121

-

W
C

-

D
10$

E

3 HOLES 120°ARnRT

11s

11s
5.2

0135

0-135

0-270

0-270

Rated Current (amp)

50

40

25

70

Maximum Current (amp)

5C

45

32.5

31

No Load Loss at 60 c. (w)

50

50

50

50

0-115
0-135

0-115
0 135

0230
0270

0-230
0-270

Angle of Rotation (deg.)

320

320

320

320

No. Turns on Winding

190

190

298

298

Net Weight (lbs.)

GHJKLMNPRSTU WX
- I$iI 4} 7
4#$'16
s°t31
7} li I} 41 7
- -

161 IOá L3is is

I

$

I

$

1

230'

230°
7.5

7.1

.075

.075

.3

.3

200-400

200.400

200.400

200400

55.00
per net

$5.00
per set

$5.00
per set

$5.00
per set

50

57

60

53

Code Word

GATAL

CATER

NI TAL

NITER

PRICE

$120

$145

$120

$145

$15

$15

$15

Ball -Bearing Surcharge

*31

W50HM
Cased

5.75

Replacement Brushes

Ai-.

W5OH

Uncased

Output Voltage

D.0 Resistance of Winding (tt)
Driving Torque (Oz.io.)

1111

W50M
Cased

Input Voltage
Load Rating (keel)

Dial Calibrations`

M

®

R.
1

32.5 Amperes 230 -Volt Models

,

MAX.PANE
PANEL

Ali

230 Volt models can be used on 115 -volt Imes with rated current limited to one -sail of the

$15

233volt current

'Dial plates are reveisibie, overvoltage ionneceon calibrations on one side. ire voltage on other

GENERAL RADIO Company

All G -R Products
are now covered by

275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A.
Broad Avenue at Linden, Ridgefield, N. 1. NEW YORK AREA
8055 13th St., Silver Spring, Md. WASHINGTON, D. C.
1000 N. Seward St. LOS ANGELES 38

920 S. Michigan Ave.
1150 York Road,

Abington,

Pa.

CHICAGO

5

PHILADELPHIA

1182 Los Altos Ave., Los Altos, Calif. SAN FRANCISCO

www.americanradiohistory.com
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WE SELL DIRECT
Prices are net, FOB Cambridge
or West Concord, Mass.
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winding is of #1 or #11 AWG wire!
Duratrak brush track (for the first time in these
high -power VARIACS) is on face of toroidal winding.

IN" conduit
knockouts provided ha convenience in wiring.
and case
base
of
Four bolts through comers
attach W50's to wall or panel- 2 screws in top
radiator
captive
hold cover firmly in pace
permits shaft to be eelnded either way for
without
or wall moun irg
radiator
adiator and brush sates. Note accessibility
of terminal board for cary wiring.

Banked

Wall -mounted Type Wa0M. Four

Six brushes in multiple, pigtail -equipped brush
holders, readily removed for servicing or replacecopper radiator nose and brush holder conment
ducts current and heat to painted radiator, for
maximum heat dissipation.

-

-

Type WSOM
Completely enclosed

-

Type W50
115 -Volt

Input

W5OHM similar;
for 230 -Volt Input

Type W50G2
100

two -gang Type W50;
115 -Volt Input, 11.5 KVA,
Amp. Max. Current (with parallel windings)

Note 2 -piece base stamped from plate stock,
in all W -type VARIACS stronger than cast
or die-cast construction

W5OHG2 similar;
15

230 -Volt Input,

KVA, 65 Amp. Maximum Current

Type W50G2M
Completely enclosed 2 -gang Type W50
for 115-Volt Input.

W5OHG2M similar;
for 230 -Volt Input

Type W50G3M
Completely enclosed
for 115 -Volt Input

Type W50G3
Type W50;
115 -Volt Input, 17.25 KVA,
3 -gang

150 Amp. Max. Current

3 -gang

W5OHG3M

Type W50

similar;

230 -Volt Input

(with parallel windings)

230 -Volt Input, 22.5 KVA,
97.5 Amp. Max. Current

W50HG3 similar;

W50

TYPE

Typical Ganged Variac Assemblies
Single Phase
c.w a..ae

01111911

INPUT

Amperes
Rated
Mee.

Kra

Volts

115

10.4

90

80

115

11.5

0-135
0.135

100

100

115

ma

0-135

135

120

115

17.23

150

150

WS0133

aas

14.3

0-135
0-270

62

40

WSOHO2M

310

25

0270

65

50

W301102

260

93

60

wsoXeaM

230
230
230

0270

21.4

230

0.270

22.3

97.5

75

W50028

Salo

W3002

260

2

wnldings In parallel

regmres 50 PI Choke. $14

Lbs.

GATALBONOU

1151

GATALGANDU

103

GATY
GATALGANTY

173$

GATALGANTY

158

NITALGANDU

121/

NITALGANDU

109

NITALBONTY

1821

NITALOANTY

167

See above
SO -P2

Chokes:

$14 each

2 -gang

-

See above

windings m

parallel- retinues

50-P1 Close. 114

See above

{

liganQ- windings
114 each

In parallel

-

requires 50-P1 and 50.22 Chokes.

See above

383

W3OHG3

-

J9.1gal-h wmdmgs to parallel- reposes 50.P1.and

Abo

wsoGW5063/6

-gang-

460

Orten

nITALBONDU

1211/2

wont
wont

WSOBG2M

alo

Open delta

12.8

0270

31

20

0-270

32.5

Open delta

NITALGANDU

0230

45

wsoHe2
WS0020

260

II

25
40

109

la

440

Wye

GATALGANTY

1731

50

50
20
25

W3003

385

Wye urcult

158

0-230

GATALGANTY

20

W50603M

440

Wye

court

NIT/6806TY

1821

W3011133

385

Wye

mutt

eolTALGANTY

167

24.6

0460

31

26

0-460

32.5

Ball Bearing Surcharges: 2 -gang units
O nv,ng Torques (oe: in.): 2 -gang units
Dial Cahbrahons. one slde only -0-10

3-geng Yn,ls - 325 00
-- 320.00.
units - 600.1200
400.800:
.

3

Motor Drives are availablec
for all Type W53 Variacs. ALL motor -driven
units include motor capacitor, adjustable position microswitches to limit the arc of
traverse to any desired position, and ball
bearings.

Three Phase
230
230
230
230
460

Met

w61
ó

Cede Word

Omer/Mien

Price

Type

Vol,,

-gang

Essential Dimensions

ADDITIONAL prices for equipping any
Type W50 VARIIAC with motor drive (including the necessary ball bearings) are:
$140.00
All single units
$130.00
All two -gang units
$135.00
All three -gang units
For motor drives, a set-up charge of $12.00
is prorated for quantity from 1 to 4. No setup charge is made for quantities of 5 or more.

--

Traverse times available, in seconds, are
16, 32, 64 or 128 for single units: 32, 64 or
128 seconds for 2- and 3 -gang units.

I

For type number terminology when ordering see page 5 of the current VARIAC
BULLETIN "Cr. It is not necessary to add
"BB" to the type number as all motor -driven
VARIACS are equipped with ball bearings.

too

VI/5002

W5H62

A.
14

W5002M

6501162M

140

W5003

WBpN0.3

20á

W50G5M

w5d17Gi/6

21g
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Northrop's Snark missile and F-89
interceptor, high impedance circuits are
coated with Silastic RTV for protection
against moisture and vibration at low
temperatures. Easily applied, this silicone
rubber compound vulcanizes at room
temperature.
In

511.3.5TIC

RTV seals, cushions

Sensitive electronic components can be both cushioned
and sealed against moisture by encapsulating with Silastic
RTV*, Dow Corning's silicone rubber that vulcanizes at
room temperature. A single coating provides protection,
and in addition improves electrical properties of the unit,
especially surface resistivity. Silastic RTV cures in 24
hours, and remains resilient from -100 F to 350 F. Write
for complete data.

Get latest data on Silastic

Mail coupon today
Dow Corning Corporation, Dept. 4817

Typical Properties of Silastic for Encapsulating and Potting
Temperature range, °F
-100 to 350 F
Dielectric strength, volts/mil
300 to 500
Surface resistivity at 50% relative

Midland, Michigan
Please send me latest data on Silastic
NAME

humidity, ohms
Dielectric constant, 10- cycles per second
Dissipation factor, 10' cycles per second
Moisture absorption after 7 days
at room temperature, %

COMPANY
ADDRESS
CITY

ZONE
i

T.M.

R

2.8 x 10"
2.95 to 3.05
0.01

+3

to

+5

ES. U. 5. PAT. OFF.

If

first

in silicones

DOW

you consider ALL the properties of

a

silicone rubber, you'll specify SILASTIC.

CORNING

SILICONES

74

delicate circuits

DOW CORNING

CORPORATION

Want more information? Use post card on last page.
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Eimac X676 Modulating Anode Klystron

Shaped RF Pulse, 30 KW Peak Power Output
for 955-1220 me Air Navigation Systems
cooled
Designed for air navigation systems, the Eimac X676 three cavity, air
With
range.
me
klystron will deliver 30 KW peak power output in the 955 to 1220
a power gain of 35 db, this tube has an efficiency of 40 per cent.
A typical air navigation systems requirement is a shaped RF pusse output to
eliminate spectrum interference in adjacent channels. The Eimac X676 conservatively meets the 60db requirement of the CAA's air navigational system without
using critically tuned, expensive filters in the RF output transmission line. The
modulating anode permits pulsing the beam current while keeping the accelerating
voltage constant. Also, the modulator circuit for this application is quite simple.
The RF cavities are external to the vacuum system and detachable from the
klystron. The user may purchase spare tubes without buying additional tuning

and focusing assemblies.
for
For the design engineer, the features of the X676 simplify circuitry
the equipment operators the X676 provides reliable, long-lived performance at

-

moderate cost.
For further information about the Eimac X676 Modulating Anode
Klystron, consult our Application Engineering Department. Also
available are two highly informative booklets; "The Care and
Feeding of Klystrons" and "Klystron Facts ...Case Four".

INC.
EITEL- McCULLOUGH,
CAL IF OR NIA
ß

R

N

U

EGottRó 7G7dt in high power amplifier klystrons

Typical Pulse Operation X676
DC

Beam Voltage

Current
Power Input
DC Beam

.

24 KV
3.3 Amps

Power Output
Driving Power

32 KW

80 KW

Efficiency

4O%o

10

www.americanradiohistory.com

watts

Power Gain
Average Power

35 db
1

KW

New, compact, convenient!

Continuous

Prints 11 -digit information
at 5 lines per second

Controlled by electronic or
mechanical devices

All new -hp- 560A
DIGITAL RECORDE R

Direct print-out from
all -hp- counters

Analog output for strip -chart
recorder

m

Expanded scale; full scale can
represent /10'

/05V

1

//5V é
o

-//5V

125V

Accuracy identical to that of
counter used

o NF M IN UT E-.-

2
o

Figure

1

Frequency stab lily vs. line voltage;
150 MC oscillator

SPECIFICATIONS
Accuracy: Identical to that of basic counter used.
Printing Rate: Controlled by counter, 5 lines/sec. max.
Digit Capacity: 11 digits per line (also 6 digits per line).

Output Available:

Driving Source: Parallel entry staircase voltages derived from
standard digital frequency counters such as HewlettPackard types. Staircase descends from +135 v to
+55 v as the count progresses from 0 to 9. Internal
impedance of staircase source should be approximately 700,000 ohms.
Paper Required: Standard 3" roll or folded paper.
Line Spacing: Single or double, adjustable.
Analog Signal: Any three consecutive digits may be selected
by selector switch. Output is function of selected
digits. For example, if consecutive digits were 3, 8,
and 6, output voltage would be 38.6 millivolts or
0.386 ma.

Price:
-hp- 560A, Cabinet Mount, 11 -digit operation, $1,390.00
-hp- 560AR, Rack Mount, 11 -digit operation, $1,375.00
-hp- 560A, Cabinet Mount, 6 -digit operation, $1,265.00
-hp- 560A, Rack Mount, 6 -digit operation, $1,250.00
Data subject to change without notice. Prices f.o.b. factory

Print Command Signal: 1 /<sec or greater, positive or negative pulse, 15 volts p -p or greater.
1
milliamp for galvanometer strip -chart
recorders. 100 millivolts for potentiometer strip -chart
recorders.
Power: 105/125 volts, 60 cycles, 250 watts.
Dimensions: Cabinet Mount: 201/2" wide, 121/2" high, 181/2"
deep. (Rack Mount available.)
Weight: Net 60 lbs. Shipping 100 lbs.
Accessories Available: 1052-24, 3" folded paper, 48/carton.

World leader in electronic
76

May
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digital record for

frequency counters!

your time now-is a totally new kind
of digital recorder designed from the chassis up for maximum speed and convenience and utmost versatility.

Operation

Here- ready to save

The new -hp- 560A works directly with all -hp- counters; no intermediate equipment is required. It will provide
a complete record of the full output of any counter up to
a speed of 5 times per second. Thus it is possible to have
a complete written record of all kinds of test data, plus a
convenient graphic record of very small data variations
through the analog feature.

In operation, a command pulse initiates a scanning cycle
during which the number wheels are positioned by staircase voltages from the counter decades (see Figure 2). At
the end of the scan cycle, a print of the data is made, and
the paper automatically advanced to display the count.

STAIRCASE
OUTPUT

COMMUTATOR
PAWL

Analog Output

WHEEL

The 560A's analog output for driving a strip chart recorder is a voltage or current proportional to the number
represented by any three consecutive digits of recorded
data. The instrument permits expanded scale strip chart
recording and the strip chart can never be driven off scale
since range variation for the 3 -digit scale is 0 to 999.
Wider variation results merely in a repetition of the 0 to
999 sequence.

SOLENOID

COUNTER
DECADE
R.

(INTERNAL Z
OF DECADE)

Counter Accuracy

COMPARATOR

CIRCUIT

NUMBER
WHEEL

Model 560A is a complete electronic measuring instrument normally controlled by staircase voltages and a print
command pulse from an -hp- counter. It may also be controlled by other electronic or electro -mechanical devices.
Since -hp- 560A is literally a slave to its associated counter,
accuracy is identical with that of the counter. Printing
speed of five, 11 -digit lines per second is available; and
secondary or coding data may be entered simultaneously
with primary data.
A modified version of -hp- 560A with a print capacity
of five, 6 -digit lines per second is also offered.

STAIRCASE

WHEEL POSITIONING DIAGRAM

Figure 2. Principle of recorder operation. At the end of each counting period, the staircase voltage generated comes to rest on a step corresponding
to the digit displayed by that decade. The number wheel rotates, generating its own staircase. At voltage coincidence, the number wheel is positioned

by comparator and solenoid.

For complete details, see your -hp- representative or write direct

HEWLETT-PACKARD COMPANY
PALO ALTO, CALIFORNIA, U.S.A.
4276A PAGE MILL ROAD
DAVENPORT 5-4451
CABLE "HEWPACK"
FIELD REPRESENTATIVES IN ALL PRINCIPAL AREAS

test instrumentation
ELECTRONICS

- May

1,

77
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HEAT TRANSFER UNITS
ALCUPLATE provides ideal fin sections at reduced cost over solid copper fins. The
copper surface permits soft soldering of
the fins to the tubes.

-

DRAWN AND FORMED PRODUCTS
ALCUPLATE, with its pleasing appearance, is an ideal metal for giftware and
gourmetware.

-

COMPONENT CASES
successfully drawn and
lightweight cases or cans
parts ... ideal for hermetic
is

ALCUPLATE
formed into
and intricate
sealing.

-

BUS BARS
ALCUPLATE provides
high conductivity, light weight, solderability
is lower in cost than solid copper
bus bars.

...

-

ELECTRICAL TERMINALS
ALCUPLATE eliminates galvanic corrosion
which otherwise results from aluminum
and copper junctions.

-

ELECTRONIC CHASSIS
ALCUPLATE
offers the advantages of minimum weight
plus the copper surface needed for soft
soldering, electro -plating
and low -resistance shield
connections.

These products have
something in common They're all made of
versatile, low cost
General Plate

ALCUPLATE
General Plate ALCUPLATE is a clad metal
made by bonding solid copper on one
or both sides of aluminum.
The copper surfaces of G. P.
ALCUPLATE have all of the properties
of solid wrought copper, but when
bonded to the aluminum, there is a substantial reduction in overall weight, with cost savings of up to 30%.
G. P. ALCUPLATE is available in coils or cut lengths,
in thicknesses up to 1/s" and widths up to 14". Thick -

METALS & CONTROLS
General Plate Division
FIELD OFFICES: NEW YORK. CHICAGO. DETROIT

78

ness ratios can be supplied up to 10-90 in single clad,
or 10-80-10 in double clad.
G. P. ALCUPLATE is an excellent thermal and electrical conductor. It is easily formed, deep drawn, or
spun, and it offers ideal surfaces for fine finishing.
Write today for complete details on versatile G. P.
ALCUPLATE
ask for Bulletin 702E.

-

You Can Profit By Using General Plate Clad Metals

CORPORATION
1305 Forest Street, Attleboro, Mass.
MILWAUKEE. LOS ANGELES

Want more inlorm:.fion? Use post card on last page.
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du/ wait

LEADING MAKES-

LATEST TYPES
IN STOCK!

Telephone
Relays

Midget
Relays

RELA

Keying
Relays
otary
Relays
Sealed
Relays

AUTOMATIC ELECTRIC
Type BQA and Many
Others in Stock

i.

Sensitive
Relays
Latching
Relays
Stepping
Relays

Delay
Relays
Timers

We maintain complete distributor
stocks of the following makes:

Contactors

AUTOMATIC ELECTRIC
Type 45 Stepper
Wide Selection

Phillips Controls
Advance Relays
Automatic Electric Struthers -Dunn

Motor Starting
Relays

Clare

Neomite-Elgin

Differential

Leach Relays
Terado and Others

Relays

We Anticipate Your Relay Needs

Polarized
Relays

Relay Sales cannot get better delivery from
manufacturers than you. Relays now in
stock were ordered as long as 10 months
ago and selected by men who have specialized in supplying relays to the industry for

AN Approved
Relays

many years. TI -.e items illustrated are
typical of hundreds of thousands in stock.
They are available in all popular coil ratings
and contact arrangements. Why wait for
relays? Call us today!

Write for Catalog
1957-CS

Write or Phone for Same Day Shipment

STRUTHERS DUNN
Keying Relay
Many Types in Stock

PHILLIPS CONTROL
9QA Midget for Sub Chassis
Mounting. Many Others
in Stock

Phone:West Chicago 1100

RELAY SALES ,
P.O. Box 186-A

ELECTRONICS

- May

1,

1957

vrac.

West Chicago, III.

Want more information? Use post card on last page.
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(Actual Size)
NEOMITE-ELGIN
Sub Miniature Hermetically Sealed
Relay. All Advance Types in Stock
79

What's YOUR Electronic
Solderability?...
Temperature?...
Unusual Shapes?...
Space?...

Here are five proven solutions to

THERMALEZE

ENAMEL'

A Class "B" 130 C epoxide -polyester film wire for higher tempera-

A polyurethane -coated

ture windings.

stripping!

wire-sol-

ders at low temperature-without

Mnderrn black enamel wi "unt
O.D., high tensile for layer -wound
coils.

First for Lasting Quality-from Mine to Market!

80

Want more information?

Use post card on last page.
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Coil Problem?...
Phelps Dodge can supply the right answer to your particular magnet wire
problem from its complete, up-to-date line. The products shown here have
varied electronic applications. These magnet wires are the result of
Phelps Dodge research and development of new materials, combined with
practical experience in application engineering.

The complete line of Phelps Dodge magnet wire includes:
Enamel
Dagl.as®

Formvar

Soderezee

Daglas® Silicone

Bondeze®

Paper

Gripeze®

Thermaleze®

Cotton

Sylkyd

Multiple Combinations

lower -cost electronic coils

PHELPS DODGE
PANEL

MAGNET WINE

GRIP-EZE
Self -bonding wire for turn -to -turn
bonding in unusual shaped coils,
bobbinless coils, yoke coils, etc.

Wire packaged

Controlled friction solderable film
wire fo- winding universal lattice wound coils, fly -back coils, choke

in

Phelps Dodge special "Pakeze"

containers if required.

coils, etc.

Any time magnet wire

is

your problem, consult Phelps Dodge for the quickest, easiest answer!

NELPßDllLlßE flUPPEßPßflDh/11'ÎS
CORPORATION

INCA MANUFACTURING DIVISION
FORT WAYNE. INDIANA

ELECTRONICS
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6 times enlargement

Actual size

Ucinite
Miniature Banana Pins
Heavy resistance to torque is a big feature of Ucinite miniature banana
pins. The springs are mechanically riveted over and the large area
around the tip of the pin is bonded by solder.
Pins are available in a variety of types, for assembly by staking .. .
with nuts and washers
with soldered tails
with multiple plug-in
features. Springs are designed to fit .093 sockets.
Built to withstand rough usage, Ucinite miniature banana pins are
available in cadmium, silver or gold plate.
For further information, call your nearest United -Carr representative
or write directly to us.

...

...

Speeialists in'
ELECTRICAL ASSEMBLIES,

RADIO AND AUTOMOTIVE
82
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Low Cost

CUTTING FASTENER
HOLDS TIGHT TO CURVED SURFACES

DOTTHREAD

Re

-Usable

Self -Locking

Vibration -Proof
Spring Take -Up

Specially designed to hold die-cast or cold -forged name plates,
DOT'S
emblems and trim against sheet metal surfaces
unique T. C.F. can be used in many other applications which
require a spring take-up fastener that pulls up tight without
backup on flat or contoured surfaces.
It cuts clean, deep threads on unthreaded studs, even those
that are chrome plated. When used with its preassembled
plastic sealer, T. C. F. makes a water -tight seal. The sealer
precedes the fastener onto the stud so that it is not damaged
by the thread -cutting process.
Available in quantity, with or without sealer, to fit 1/8" and
3/16" studs. Drawings available .,'n request for magnetic tool
or simple hand tool.

...

1111

1111

Attached polyethylene sealer

Ideal stud
Driving

Nominal

Torque

Sizes

Ultimate
Strength

200 lbs.

60/30

Inch lbs.

400 lbs.

Manufactured by

Manufactured by

CARR FASTENER CO.

MONADNOCK MILLS SUBSIDIARY
San Leandro, Caf.

U

N

i

E

D

'--'`
ELECTRONICS
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DIVISION

Cambridge, Moss.

C

A.

°

S

T

ENE

R-

-`-Want more information? Use post Lord on last page.
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YOUR SOURCE OF SUPPLY
for CONDENSER PRODUCTS equivalents
HIGH VOLTAGE

CAPACITORS
Glass cased capacitors for D.C. appli-

POLYSTYRENE
CAPACITORS

cations.
Equivalent to Condenser Products Series ASG

Glass cased capacitors for A.C. applications such as bridge arm elements,

Hermetically sealed can type Mylar®
dielectric capacitors for D.C. applica® DU PONT TRADE MARK
tions.

filter network components, standards
of capacitance; for R. F. tank circuit
applications, for D.C. applications in
storage circuits, electronic computers, and other critical circuitry.

Equivalent to Condenser Products Series AOC

Equivalent to Condenser Products Series LSG and PAG

Hermetically sealed can type capacitors for A.C. and D.C. applications
listed above.
Equivalent to Condenser
Products Series PAC

-

-

Look to F C
Film Capacitors, Inc.
as your new
source of supply for capacitor types equivalent to
Condenser Products types. You can be sure of the
I

high quality and outstanding electrical properties of
the FC product. It has been proven time and again
I

in the most

critical applications.

Non-standard capacitors for prototype requirements
are available at short notice.

TEFLON
CAPACITORS
The inevitable choice for critical circuitry in computers. Highest insulation resistance... lowest error due to
dielectric adsorption. The only capacitor available for operation at temperatures up to 200° C with ultra -high
insulation resistance and low power
factor and dielectric adsorption.

Equivalents available for
Condenser Products Series
TAC, TACM and TAG

TEFLON

C2.3.250

25 MF
300 WVDC

f

Specify

CAPACITO5
MC.

i

film capacitors, inc.
3 4 0 0

84

PARK AVENUE, NEW YORK

56, N.

Want more information? Use post card on last page.
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Where the
problem
is size

Deutsch push-pull
miniature connectors

If your installation requires a workhorse electrical connector, and there
isn't room for a mouse, don't wring your hands and sob. Perk up and
smile, because there's a giant -hearted midget that'll do the job ... a
Deutsch Push -Pull Miniature Connector.

Tiny, trustworthy and tamperproof, the Push-Pull is the connector of
choice where the problem is size ... where the connection is blind, remote
or ballistic ... where the installation is crowded.
Operation's as simple as it's positive. Simply push in to connect, automatically lock and seal. Pull back for instant disconnect. No twisting,
turning or lockwiring. Just push-pull ... all in a straight line.
We've a brand new catalog (Bulletin 501) that describes and illustrates
our complete line of miniature connectors. If you let us know where, we'd
be pleased to send you a copy.

7000 Avalon Boulevard

The Deutsch Co.

FIIIINGS
_Li,IRICAL CONNECTORS
FITTINGS INDUSTRIAL
-

HYDRAULIC

Los Angeles 3, California

ELECTRONICS
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LLAMLS BLIND RIVLTS
FITTINGS GAS VALVES

TT

Want more information? Use post card on last page.
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Section of department making stators for Bendix synchros

and motors

SHOP AT THE BENDIX "SUPERMARKET"
TO TAKE ADVANTAGE OF

MASS SYNCHRO PRODUCTION FACILITIES

{}

Fast delivery of practically any type synchro at minimum cost. Isn't that what you
want from your synchro supplier?
If so, consider how well Bendix fills the
bill. First, as a virtual "supermarket" for
synchros, we maintain mass production
that means minimum unit prices, even to
small -quantity buyers. Second, we produce
virtually all types of synchros as standard
items, meaning you can get delivery fast
-immediately, in most cases.
Finally, Bendix synchros are built to
exacting precision standards that equal
or exceed
those of any other
synchros made.
Let our vast experience and mass production facilities go to work on your
synchro needs, too!

ì

EXTERNAL SLIP RING AUTOSYNS
Bendix external slip rings replace ordinary fixed leads where it is desired to
rotate the stator in addition to, or instead
of, the rotor. Individual mechanical and
electrical requirements determine location

and configuration of these external rings.
As can be seen from the few examples
below, many variations are possible in
Bendix External Slip Ring Autosyns.

.

Three external stator rings
in face of Autosyn.

Two external rotor rings.

Rotor and stator take -offs
are by means of brushes

Rotor and stator rings
mounted concentrically with
outside diameter of housing.
Rotatable gear mounted to
Autosyn.

riding on these

external

rings,.

.

.

.

.

.

District Offices: Burbank, Calif., Dayton, Ohio, Seattle, Wash.
Export Sales and Service: Bendix International Division, 205 E.42nd
St., New Yorh

17,N.

Y

Eclipse -Pioneer Division
AVIATION CORPORATION

Teterboro, N. J.

86
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ELECTRONIC DE
LATEST PROPERTY AND APPLICATION DATA
r

ngs or
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I

TEFLON®I

ON

tetrafluoroethyl
resins

Remarkable properties of Du Pont TEFLON® resins

provide rugged, low -loss insulation for wiring
Use of TEFLON° promotes

miniaturization of
electronic parts
Owing to the high dielectric strength of
Du Pont TEFLON-ratings are 500 to 4,00()
volts per mil-insulation on wires can be
exceedingly thin. Hence the heating due to
current overload, which is always a critical
factor with thin conductors, has less of an
effect on TEFLON than on any other wiring
insulation. Because TEFLON can operate
hotter, it permits many miniaturization projects which would not be feasible without it.
Miniaturization of coils, capacitors, brushes
and other components is frequently possible
because of the remarkable properties of
wire insulated with TEFLON. TEFLON has
opened up new fields of use for magnet
wire, hookup wire, lead wire, coaxial cable
and resistance wire. Tubing of TEFLON is
available down to hairlike diameters. The
coupon will bring more information.

These small capacitors use TEFLON as the
dielectric. Their degree of miniaturization is
shown by comparison with end of lead pencil.

TEFLON®
is a registered

trademark...

TEFLON is the registered trademark
for Du Pont tetrafluoroethylene resins,
and should not be used as an adjective to describe any other product or
any component part; nor may this

registered trademark be used in
whole, or in part, as a trade name for
any product.

Socony Mobil photo

"Datatron"

numerical
problems of modern industry and commerce.
Intricate wiring of the electronic computer is
protected by slip-on insulation of Du Pont

TEFLON 6 tetrafluoroethylene resin. (Computer
by ElectroData Corporation, Pasadena, Calif.,
"spaghetti" tubing supplied by Pennsylvania
Fluorocarbon Co., Inc., Philadelphia, Pa.)

Designers of the Datatron high-speed
digital computer took no chances with
ordinary wiring insulation. Heat generation in this equipment cannot damage or age the sleevings of Du Pont
TEFLON used to protect the conductors. TEFLON retains its toughness,
flexibility and electrical characteristics to a rated 500°F. Soldering -iron
temperatures will not burn or melt
insulation of TEFLON. In assembly
operation, TEFLON does not undergo
shrinkage during soldering.
Other properties of this remarkable
engineering material are often equally
valuable in electronic devices. The
arc resistance of TEFLON tetrafluoroethylene resin is outstanding. Its power
factor of less than 0.0003 from 60
cycles to 3,000 megacycles guarantees low dielectric losses in high -

frequency equipment. The volume

solves the complex

E. I.

SEND FOR
INFORMATION
For additional property
and application data on
Du Pont TEFLON tetra-

resistivity of TEFLON is greater than
10's ohm -cm, even after prolonged
soaking in water. Surface resistivity
is greater than 10" ohms at 100%
relative humidity. Applications are
often based on the exceptionally low
coefficient of friction of TEFLON. For
example, "spaghetti" tubing is easily
slipped over long conductors. Parts
made of TEFLON will pass any salt spray test. In fact, TEFLON is one of
the most chemically inert materials
known. Many electronic products depend on TEFLON to meet stringent
MIL specifications.
The components you specify or design may well be improved by the use
of protective, durable TEFLON. Further information can be obtained by
mailing the coupon.

du Pont de Nemours & Co. (Inc.), Polychemicals Dept.
Du Pont Building, Wilmington 98, Delaware.

Room 1751,

Please send me more information on Du Pont TEFLON tetraI
am interested in evaluating this

fluoroethylene resins.
material for
Name
Company

fluoroethylene resins,

Street

mail this coupon.

City

Position

State

Type of Business
In Canada
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:

Du Pont Company of Canada (1956) Limited.

P.O. Box 660, Montreal, Quebec
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"We find BUSS Fuses provide the dependable electrical
protection we must have for our equipment" ...
9e

e

/ date,

CHIEF CONTROL DESIGN ENGINEER

D. W. ONAN & SONS INC., MINNEAPOLIS, MINNESOTA

"Our automatic line transfer units are used to transfer
the electrical load from the normal commercial service to
the Onan Standby Generating Set should a power failure

can be depended upon to meet the standards of reliability

that are required by our stand-by power units."
You, too, can profit by standardizing on BUSS fuses.

occur.

"It

is essential

The unfailing dependability of BUSS fuses helps keep
equipment operating properly. Whereas, faulty fuses might
cause needless burnouts or useless shutdowns,-BUSS fuses
can be relied on to operate properly under all service

that our units operate properly in this

emergency otherwise there would be a plant shut -down
and the possibility of damaged equipment and property.
In some cases human lives would be in danger.

conditions.
To meet your needs, there is a complete line of BUSS
plus a companion line of fuse clips,
and Fusetron fuses,
blocks and holders.
For more information on BUSS and FUSETRON Small
Write for bulletin SFB.
Dimension fuses and fuseholders
Bussmann Mfg. Co. (Division of McGraw -Edison Co.)
University at Jefferson, St. Louis 7, Mo.

"You can see why all the components used in our
equipment must meet the very highest standards for
dependability.

...

"Fuses are an integral part of the battery charging
circuit which is incorporated into our line transfer controls.

...

"In fuses, we have found by experience that BUSS Fuses

BUSS fuses are made to

protect-not to

blow, needlessly

TRUSTWORTHY NAMES IN
f IfCTRICAI PROTECTION

SS?
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electronic, automotive
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WELL I'LL BE DIPPED.. better
...because the NEW

SNAPIN

Gets leads to the printed circuit board
in one assembly operatior;

Eliminates an investment in expensive automation equipment;
Can be applied to solid or stranded wires;

Eliminates danger of shorts due to "solder -bridging" of
insecure leads;
Has construction details hat promote good capillary flow of solder
during the dipping process;
Is self -retaining, with no damage to the printed circuit board during pre assembly operations;

Is self -aligning --no

further positioning or deformation

is

required.

Write today for additional information on the NEW A -MP SNAPIN, the AMP -EDGE
Connector and other A -MP products designed for printed circuit applications.

_

AMP INCORPORATED
GENERAL OFFICE:

Eisenhower Boulevard, Harrisburg, PeTinsylvanla

3312

e

Wholly Owned Subsidiaries: Aircraft -Marine Products of Canada Ltd., Toronto,
Canada Aircraft -Marine Products (Great Britain) Ltd., London, England Societe
AMP de France. Le Pre St. Gervais, Seine, France AMP-Holland N.V. 's -Hertogenbosch, Holland

Distributor in Japan: Oriental Term nal Products Co., Ltd., Tokyo, Japan

ELECTRONICS
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1,
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A

NEW
NAME

K N TEL
for

KAY LAB

products

The same company, the

same engineering and
manufacturing facilities,

the same world-wide
staff of field engineers,

but

a

new name more

descriptive of the Com-

pany and its products.

LOOK FOR muse

UNIVERSAL DC
M ICR OVO LTM

ETERS

TEL ON:

INDUSTRIAL TELEVISION
EQUIPMENT

MICROVOLT LEVEL
BROADBAND DC
AMPLIFIERS

BROADCAST TELEVISION
EQUIPMENT

ABSOLUTE DC POWER
SUPPLIES AND
METER CALIBRATORS

On these and many other electronic products the name KIN TEL means outstanding instruments and television equipment.

Representatives in all major cities

KA» TEL
[

KAY LAB

]

ELECTRONICS FOR COMMUNICATION

5725
90

Write, wire, phone today for demonstration

KEARNY VILLA ROAD
Want more information?

MEASUREMENT

SAN DIEGO 11, CALIFORNIA
Use post card on last page.
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KR NI TEL

FOR DRIFT -FREE DC INSTRUMENTATION

McRo`io
AM .
AMPLIFY
with STABILITY
---[

--

KAY LAB

A

3

..111111111111111111.11»

«Ille11...
STAfbl

T

RECORD

2 UV

DRIFT

INTEGRAL POWER SUPPLY
HIGH OUTPUT LEVEL
EXTREMELY LOW NOISE
BROAD BANDWIDTH
10

ACCURATE GAIN RANGES
HIGH INPUT IMPEDANCE

amplifier provides maximum stab' ity and the lowest drift of any commercially available broadband d -c amplifier. It is the end
result of years of research in the field of chopper stabil zed broadband d -c amplifiers. Thousands of KINTEL amplifiers are in daily use.
feedback controlled gain ranges.
The Model 111 incorporates KINTEL's proven chopper amplifier circuitry and provides ten extremely precise,
circuit provides rapid recovery
Several feedback loops assure high accuracy, stability and uniform frequency response. The completely new and unique
from severe overloading and unsurpassed dynamic performance-unaffected by load or gain changes.
compact; the six -unit module
The Model 111 is available in a single -unit cabinet or in s six -unit rack -mountable module. The amplifiers are extremely
occupies only a 19 -inch rack width.
amplifier,
APPLICATIONS: The Model 111 is ideal for permanent lov level d -c instrumentation, telemetering, or as a strain gage amplifier, transducer
scope preamplifier, recorder driver amplifier, or general Dur pose laboratory amplifier.
The KINTEL Model 111

SPECIF ICATIONS
Power Requirements:

0 20, 30, 50, 70, 100, 200, 300,

Gain
Gain Accuracy

Input Impedance
Output Capability at DC

Output Impedance
Equivalent Input Drift
Equivalent Input Noise

.

100,000 ii

0 to .- 35 V where RL > 1000 st
0 to ± 40 MA where RL is 10 to 400
Less than 1 n in series with 25 ph

st

- 2 pv with regulated line
0 to 3 cps, less than 5 pv peak to peak
0 to 750 cps, less than 5 pv RMS
0 to 50 kc, less than 12 uv RMS

Chopper Intermodulation Less than 0.1%
Better than 0.1% to 2 KC
Linearity
3% (0.3 db) DC to 10 KC,
Frequency Response ..
less than 3 db down at 40 KC

--

-

117 V 60 cycles 70 VA
117 V 60 cycles -15 VA
Cabinet
117 V-60 cycles -45 VA
6 Unit Rack Adaptor
27/e" wide, 7%" high, 14%" deep
Dimensions: Amplifier Unit
19" wide, 8%" high, 1814" deep
Rack Adaptor for 6 Units
11 pounds
Amplifier
Net Weight
$550.00
PRICE: Amplifier Unit
19 -inch Rack Adaptor for 6
200.00
amplifier (with fans and connectors)
Cabinet for single amplifier
(with fan and connector)

Amplifier

500, 700, 1000
-1% DC to 2 KC

-

is

TEL

available

.

WITH CHOPPER AMPLIFIERS

KAY LAB ]
Representatives in all major cities.
[

5725 KEARNY VILLA ROAD, SAN DIEGO
ELECTRONICS-May

1,

1957

11,

CALIFORNIA BROWNING 7-6700,

Want more information? Use post card on last page.
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PROVE IT YOURSELF!
ULTRA-HIGH POLYSTYRENE
PRECISI0N CAPACITORS
as low as

0.170

tolerances in most values!

Leading engineers know that S. E. C. pioneered the current polystyrene capacitors in
Guided Missiles and Analog Computers.
S. E. C. test data and engineering experience
is based on years of research and constant
improvement of product.
S. E. C. products have proved the answer to
many tough engineering problems by such
leading analog computer manufacturers as;
Electronic Associates, Reeves Instrument,
Beckman Instrument, Mid -Century Instrumatic, Goodyear Aircraft, Donner Scientific,
Boeing Airplane Company and such military
contractors as Northrop Aircraft, Gilfillan

for yourself:

Check these outstanding features

Tolerances as close as 01 %
Insulation Resistance as HIGH as 1 x 1012
Dielectric Absorption as LOW as .0001
Dissipation Factor as LOW as .0002
Temperature Coefficient...100 PPM per ° C.
Stability as close as .05% drift in 1 yr.
Voltage derating ... none to 170°F.
Hermetically sealed for enduring

accuracy!

Brothers, North American Aviation,
Convair, Motorola, Farnsworth Electronics,
Bendix Aviation, Federal Tele -Communications and many others.
R. & D. establishments as M.I.T.,

Tubular .1 WO

e

Jet Pro-

pulsion Labs, Cornell Aeronautical Labs,
Battele Memorial Inst., Sandia Corp., and
many others have chosen S. E. C. engineered
components for their prototypes.

+F O'.

N'
1

.tX

For your most exacting requirements-always specify S. E.

SOUTHERN
ELECTRONICS
Q

92

Want more information?

t

o" -o
'

r: ce

C.

150 West Cypress Ave.

Burbank, California
PIONEERS IN CUSTOM PRECISION CAPACITOR ENGINEERING

Use post card on last page.
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KENNEDY INTRODUCES

,

717.17111.1.1.
his new scatter antenna is specifically designed
for the world's toughest weather conditions. Recently
static load tested with over 32 tons (105 lbs./sq. ft.) on its

surface, this big dish and tower have been carefully engineered and constructed to withstand winds in excess of
150 M.P.H. Even a 6" layer of ice won't disturb its performance. It is, in fact, the most rugged aluminum
antenna ever built. Yet, its light weight, gectionalized
aluminum construction keeps shipping costs down, makes
assembly easy.
Wont more information?

Use post card on

...?

ANTENNA EQUIPMENT

D. S. KENNEDY St CC.
läge

COHASSET. MASS. -- TEL: C04-1200

Tracking 71nr.en- as - Radio Telescopes -Radar A.ntenna."'rans-Florlaore" Antenna;: Ionospheric Scatter- Trop-}suieric Scatter

last page.
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NEW

NORTHERN RADIO

REGENERATIVE
REPEATER
Type 207 Model 1
the most advanced
in the industry!
The new Northern Radio Regenerative Repeater is designed
for use in telecommunication circuits to re -shape and re -time distorted
signals for local use or retransmission. Special provision has also been
made for use of this unit on half duplex circuits where it will not only
regenerate the ordinary teleprinter signals but also faithfully reproduce such special signals as "break" signals and "mark restoration"
information.
Further provision has been made for use of this Regenerator
with synchronous binary signals on either single channel circuits or
multi -channel time division multiplex systems. Provision is made to
synchronize this unit from an external source.

-

Input Keying
Signal
Requirements:

(1)

tive or negative sense
(a) on -off 60 ma pulses

(b)on-off voltage
pulses 10-100V into
100K ohms

Maximum Acceptable Signal Distortion:

(2) Polar keying

new circuitry accepts up to 47% mark or
space distortion.

"Floating" Input

&

(3) Dry contact keying

Output Circuits: completely electronic

output, no relays.

Greater Timing Circuit Stability: time base
derived from highly stabilized

L -C

Switch Selection of Speeds: 60, 75, 100 words per minute.

Less

Sampling Time:

Approximately 50 microseconds

Electronic tube outputs:
(a) neutral 65 ma max.
into 2K ohms
(b) polar 33 ma (max.)
into 2K ohms

Output
Distortion:

(a) Signal bias distortion
less than 0.5%
(b) Signal element random
jitter less than 1%

&

and line battery.
OTHER OUTSTANDING FEATURES:

- faithfully reproduces "break" signals
- transmits "break" signal
of line failure
- protected against "space lock-out"
- output
open -circuited with

1

Output:

frequency -determining elements are plug-in units.

Completely Self-contained: includes power supply

than point range loss
for ± 10% line voltage
variation or ± 20° C ambient change from 25° C

Frequency
Stability of Time
Base Generator:

oscillator.

Adaptable to Any Speed: low-pass filter

Neutral keying, posi-

(c)

Signal history (duty
cycle) distortion less

than 0.5%
(d) Total distortion less

in case

than 2%

no excessive rise in
can be
line voltage & no harm to the Repeater

- 22 front panel test points for equipment function

Power
Requirement:

125 watts approx: 110/
220V, 50/60 cps

Mounting:

Standard 19" rack mount.
ing, 5lá" panel

and 8 jacks for input & output line, equipment,
current and voltage measurements

Write for free 67 -page catalog.
Pace -Setters in

Quality Communication Equipment

N02122R 22ndAUDIO
147 WEST

In Canada: Northern Radio Mfg

94

COM221277,

inc.

ST.. NEW YORK 11, NEW YORK

Co., Ltd., 1950 Bonk St., Billings Bridge, Ottawa, Ontario.

Want more information?

Use post card on last page.
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POTENTIOMETERS

DALOHM

has the answer!

All Dalohm components are carefully designed and skillfully
made to assure you of supreme quality and dependability, plus

You can

the widest versatility of application. These recent additions

depend on

to the Dalöhm line already have met with wide acceptance
and enthusiasm:

DALOHM

Mil-E-Trized A10 -W TRIMMER POTENTIOMETER
Wire Wound, High Temperature, Humidity -Proof, Ruggedized
This Dalohm Trimmer is designed to meet the ever-increasing requirements of
such specifications as MIL -E -5272A and MIL -R-12934. It provides precision
adjustments in critical electronic circuits under extreme environmental
conditions. It has an extended winding surface and assures high precision
resolution without sacrificing sub -miniature design. Size is .220 x .310 x 1.250;
weight is 2.25 grams.
Unique new type sliding
Resistance values 10 ohms to 100,000
contact; unique safety clutch.
ohms; standard tolerance 5%; power
rating 0.8 watt; temperature coefficient
Unit holds set resistance values.
of wire 0.00002/Deg. C. Other
Mounting flexibility provided
resistances, tolerances, leads available
for either stacked or multiple
on special order.
arrangements.
Completely sealed; housing of thermosetting, glass filled material with heat
Write for Bulletin R -32B
resistance of 200° C continuous. Precious
metal plating on all terminals; air
evacuated and filled with silicone grease.

MiI-E-Trized DP -12 POTENTIOMETER
Built to Surpass JAN -R-19

Hermetically Sealed, Moisture -Proof, Ruggedized
Completely protected from arctic cold or tropic damp, from shock, vibration,
salt-laden air and ultra -high altitude. Powered at 4 watts, the DP -12 has a
power rating of 100% at 40° C, derated to 0 at 125° C. Housing and shaft of
black anodized aluminum with back plate of corrosive resistant aluminum.
Unit designed for back panel mounting with integral threaded base.

Operating temperature range -55° C to 125° C. Minimum rotational life
is 25,000 mechanical cycles.
Standard resistance range 100 ohms to 40K ohms with standard tolerance
of 5%. Other ranges and tolerances available on special order.
Precision winding gives excellent linearity with 3% maximum deviation.
Temperature coefficient of wire 0.00002/Deg. C on values of 500 ohms
and up; 0.00050/Deg. C on values below 500 ohms.
Sensitive shaft adjustment.
Write for Bulletin R-31

JUST ASK US!
Write for the complete Dalohm catalog of precision resistors,
potentiometers, and collet-fitting knobs.
If none of our standard line fills your need, our staff of able
engineers and skilled craftsmen, equipped with the most modern
facilities, is ready to help you solve your problem in the realm
of development, engineering, design and production.
Just outline your specific situation.
ELECTRONICS

- May

1,
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In Canada:
Charles W. Pointon, Ltd"
6 Alcina Ave.,
Toronto, Ont.

Export Dept:
1300 28th Ave.
Columbus, Nebraska, U.S.A.

Want more information? Use post card on last page.
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Pan -Mar Corp.
1270 Broadway,
New York 1, N.Y.
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Step Up Performance, Cut Costs of Motors and Transformers

with ARMCO Di -MAX M-15
Where high efficiency is required, you can cut the production costs of equipment (from high horsepower machinery
to watt-hour meters and TV transformers) with laminations made of DI -MAX M-15 coils. The reason: this special, non -oriented, low core loss Armco Steel has a unique
combination of good magnetic and fabricating properties.

Advantages Offered by DI -MAX M-15
Punchability-Uniform high ductility enables you to design
punched laminations of any size and shape, yet retain low
core loss. DI -MAX properties extend die -life, simplify production in the shop.
Better Permeability-At high inductions the permeability of
DI -MAX M-15 is better than that of the standard M-15 grade.

Improved Space Factor-Better flatness and smoother surface
combine to eliminate lost space, enable you to design for
maximum performance.

Coils-With DI -MAX M-15 welded coils you
can use all the advantages of continuous production methods. Gage is more uniform than regular M-15. And ductile,
annealed butt welds are within sheet gage limits. Punching
and core assembly of small or large laminations proceed
as though the material had no welds.
Available in

Consider the outstanding magnetic and fabricating properties of Armco TRAN -COR DI -MAX M-15 to lower costs
and step up the performance of your products. For complete data on this special Armco Electrical Steel, write us
at the address below or call the nearest Armco sales office.

ARMCO STEEL CORPORATION
1

197 Curtis Street, Middletown, Ohio

Sheffield Steel Division, Armco Drainage & Metal Producis, Inc., The. Armco International Corp.
96

Want more information? Use post card on last page.
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DESIGM
NEWS
RECEIVING

1329

G -E

POWER

GENERAL tDe ELECTRIC

CATHODE RAY

5 -Star 6414's in IBM SAGE Computer Still Show No

Opens, Shorts or Mechanical Defects after 3000 Hours Service
No shorts, no opens, no mechanical defects . . . this is the history of 7329

6414's that have performed in
excess of 3000 hours in IBM's first XD-1
computer, engineered and manufactured
for the experimental sub -sector of the
USAF SAGE system.
"Out of electrical tolerance" has been
the sole removal cause. In contrast: 17%
of removals of another twin triode of
earlier design tested in this giant computer, have been for one of the three
reasons above-shorts, opens, mechanical defects-any one of which can
5 -Star

This huge computer, only a small part of which is illustrated, was engineered and built by IBM
to serve as heart of the Semi -Automatic Ground Environment (SAGE) air defense system. G -E
5 -Star 6414's in the computer had a perfect record of NO opens, shorts or mechanical defects.

Special

G -E

Welding Technique Makes Possible

Pumpless Ignitrons with Sealed -for -Life Vacuum
General Electric pumpless ignitrons arc
helping industry convert a -c to d -c more
economically than ever before. A continuous welding process developed by
G.E. seals off the vacuum inside the
tubes permanently. No pumps are needed
once the tubes are installed. Doing away
with vacuum pumping equipment gives
cleaner installations, and leads to important savings.
One of a long series of G -E ignitron
advancements, pumpless ignitrons are a
General Electric "first". Today G.E.
builds and offers types with the highest
ratings in the field-fully able, in multiple groupings, to meet the power requirements of aluminum producers and
others who are massive users of d -c.
(Continued on Page 2, Column 1)

render a tube inoperative.
General Electric's 5 -Star 6414 was one
of the first high-reliability tubes developed
just as G.E.
expressly for computers
previously had pioneered special tubes
for commercial computers.
Experience not found elsewhere enters
into the design, manufacture, and testing
of the three General Electric 5 -Star, and
seven commercial computer types now
available. Ask any office on the next page
for further information!

...

LEFT : a continuous air -tight weld of ignitron covers to tanks is formed by rotating the big
tubes in motorized jigs. RIGHT: showing a large rectifier installation of G-E pumpless ignitrons.
Note the clean layout, free from vacuum pumping equipment, headers, gages, and connections.
Eliminating these components saves substantially in equipment, power, and maintenance costs.

www.americanradiohistory.com

Improvements in

G -E

Horizontal -Amplifier Tubes

Assure Full Picture Sweep, Lengthen Tube Life

POWER

RADAR

SUPPLY

OUTPUT
TUBE

G-E

IGNITRON
1

TRIGGER

-BIAS

CIRGtUIT

Trigger circuit goes into action whenever
radar output tube receives an overloadactuates the ignitron, which instantly
becomes a current bypass ("crowbar") in
order to short out the threatened tube.

"Crowbar" Circuit Featuring

G -E

Ignitron

Protects Radar Output Tubes
From Overload Damage

Superior sweep of G -E horizontal-auulililier tubes under low -line -voltage conditions, is demonstrated on screen at right. Large plate size and special finned or dimpled construction; advanced cathode processing; these and other features give improved performance. Tubes,
moreover, are tested at factory for zero -bias plate current and plate -to -screen current ratio.

continuously upgrading tube performance, General Electric contributes
to the acceptance of today's TV sets in a
market which is ever more exacting as to
picture quality.
No group of G-E tubes has been improved more extensively than horizontal amplifier types. Plate areas have been
enlarged to cut plate and screen emission,
causes of shrinking raster and distorted
image
finned or dimpled plate design
lessens danger of "snivets" . . . new,
advanced cathode -processing techniques
By

...

make for better low -line -voltage operation.
Design improvements that increase
tube service life and stabilize performance
include specially-processed screen grids
to dissipate more heat . . . new beam
plates which prevent glass deterioration
from bulb bombardment
mica slots
and mica spraying that combat inter element leakage and arcing.
Rigid General Electric performance
tests and life tests promote uniform
quality for all horizontal -amplifier tubes
that are built and shipped.

...

Pumpless General Electric

interruptions.
For low -power radar and broadcast
stations, General Electric's GL-5630 Ignitron is a more economical, and equally
popular, "crowbar -tube" investment.

NEW TUBE -PRODUCT BRIEFS

Rectifier Ignitrons

Receiving Tubes

(Continued from Page 1)
A typical grouping of twelve General
Electric 20 -inch pumpless ignitrons, for
example, will furnish up to 5000 kw
of d -c power at 850 v. See the listing of
20 -inch and 16 -inch sizes under "New
Tube -Product Briefs" at right. Consult further with any General Electric office below.

Valuable use is being made of General
Electric ignitrons to shield costly radar
output tubes from overload damage. The
ignitron is triggered to short out the tube
in the event of a dangerous power surge.
Such action, of course, must be virtually
instantaneous-and an ignitron operates
with split-second rapidity, far faster than
any conventional switch.
Moreover, an ignitron will conduct
current in the large amounts called for
by overload protection. Type GL-6228/506, used increasingly for this work,
conducts up to 60,000 amp-yet will'
not fire until triggered at 65,000 v. This
high hold-off voltage assures that normal
variations in power will not cause circuit

25EC6. New G -E beam power pentode for TV. Horizontal sweep type for 110 -degree -deflection picture
tubes. High performance at low line voltages. Physically shorter than 25CD6-GB, and has controlled
heater warm-up for 600 -ma series -string circuits.

Power Tubes
GL -6963, OL -6964. New General Electric 16 -inch
pumpless ignitrons for power rectification. Single -grid
and double -grid respectively. Sealed -for-life vacuum.

GL -6965, OL -6966. New G -E 20 -inch pumpless

ignitrons, for power-rectification service. Single -grid
and double -grid, with sealed -for -life vacuum.

Cathode -Ray Tubes
3ACP1, 3ACP7, 3ACP11. New G -E 3 -inch flat-face
C -R types for radar and oscilloscope applications.
Electrostatic deflection and focus. Post -acceleration
gives maximum deflection sensitivity with a high degree of brightness. Deflection structure is electrostatically shielded-this improves beam accuracy and
minimizes interaction.

EASTERN REGION

CENTRAL REGION

WESTERN REGION

General Electric Company, Tube Sales
200 Main Avenue, Clifton, N. J.
Phones: (Clifton) GRegory 3-6387
(N.Y.C.) Wisconsin 7-4065, 6, 7, 8

General Electric Company, Tube Sales
3800 North Milwaukee Avenue

General Electric Company, Tube Sales
11840 West Olympic Boulevard
Los Angeles 64, Calif.
Phones: GRanite 9-7765; BRadshaw 2-8566

Chicago 41, Ill.
Phone: SPring 7-1600

Progress Is Our Most important Product

GENERAL

ELECTRIC

ELECTRONIC COMPONENTS DIVISION, GENERAL ELECTRIC COMPANY, SCHENECTADY, N. Y.

www.americanradiohistory.com

for highest accuracy ..

R600 (size 23)
0.05% accuracy,

R150 (size 15)

0.1% accuracy

PRECISION

RESOLVERS
by

including the NEW SIZE

11

miniature

R110 (size 11)
0.1% accuracy

miniature resolvers, now in commercial production, compare in
performance with the standard Size 23 and Size 15 Reeves units, long accepted as
the precision standard of the industry. Functional accuracy of 0.05% in the Size
23 and 0.1% in the Size 15 and Size 11 are achieved in standard production
without culling. Even higher accuracies can be obtained on special order.
The new Size 11

Both compensated and uncompensated units can be supplied in any frame

size. Special units are also available for use as phase shifters or

for high

frequency use. For the best in resolvers, bring your requirements to Reeves

!

Write for resolver catalog RICO 57.

REEVES CONTINUOUS
RESOLVER CHECKER

7R V57

Provides continuous 360° check on resolver
functional accuracy, and yields permanent
record of results.

ELECTRONICS

- May

1,

1957

REEVES INSTRUMENT CORPORATION
A SUBSIDIARY OF

DYNAMICS CORP. OF AMERICA,

Want more information? Use post card on last page.
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Here is CONTROL!
May 1. Important news to engineers concerned with industrial
control is announcement of
standardized high permeability
magnetic control devices now
available from "Control," a division of Magnetics, Inc., Butler,
Pennsylvania.
"Control's" first products are
standard lines of saturable reactors. Twenty-two catalogued
reactor assemblies will be
stocked and are ready for rapid
delivery.

Establishment of "Control" is
a major step forward in per-

mitting engineers to take full
advantage of long life and
ruggedness features of high
permeability magnetic devices.
It takes these units from the
custom -order to the mass production stage with important
benefits in engineering convenience and dependability.
In recent years, high permeability magnetic devices have
made real inroads in the industrial control field. CONTROL reactor assemblies may be used
for such diversified applications
as motor control, voltage regulation, automatic battery charging, arc welding control and
power amplification of the mi-

nute outputs from many types
of transducers.
Engineering sales representatives are located in many key
areas in the United States. Advertising appears in leading
trade publications in May, based
on the theme "Reliability Begins
With CONTROL."

98
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standardized saturable re actors
Now -CONTROL offers
If you're a design engineer who would be delighted with
industrial components which are sensitive and, under
normal operation, last virtually forever with no maintenance or servicing, then you'll welcome CONTROL'S
standard lines of saturable reactors.
With CONTROL reactor assemblies and magnetic amplifiers,
you know complete physical and operating characteristics
-a copy of our Catalog R-10 awaits your request. And,
delivery is fast because sub -assemblies of these units are
stocked, awaiting your control -winding specifications.
CONTROL reactors are available for both 120- and 240 -volt
60 -cycle operation. There are eleven standard sizes in each
voltage range. They have extremely high gain. Six ampere turns control nearly 2,000 watts in the largest size. Power
outputs range from 50 to 2000 watts, with only 2 ampereturns required for control of the smallest units.

In addition to higher gain, smaller exciting current, and
fewer ampere -turn characteristics, CONTROL reactors have
a 40 to 1 cut-off ratio. They are totally enclosed so that
the high performance toroidal cores used are protected,
and the entire assembly has the ruggedness required
for long life.
CONTROL offers the same convenience of standardization
in use of high permeability magnetic devices that you've
enjoyed with other components. Add to this convenience
ruggedness and freedom from maintenance which is unmatched, and you'll welcome CONTROL to your design
picture. Write for complete details and literature today.
CONTROL, Dept. E-36, Butler, Pennsylvania.

Reliubilitu begins with

CONTROL
A

ELECTRONICS
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DIVISION OF MAGNETICS, INC.
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ELECTRONICS

AIRPAX
DESIGNERS

PRODUCTS

ENGINEERS

COMPANY

MEMO TO: Sales Representatives
From

:

Frank H. Rockett

Subject: Current Advertising

November 26, 1956
This (the geographic distribution of inquiries from electronics*) indicates that
the quality of inquiries from electronics,
because they come proportionally from all
market centers, is high. The tabular results
also show that the circulation of electronics
reaches as representative a cross section
of the electronic market as do the other
magazines combined. For this reason, we will
continue to use electronics as the main
stay of our advertising in 1957. This will
include a regular schedule in the new business editions as well as in the established
technical editions.

*These conclusions of Mr. Rockett, Advertising Director

for Airpax Products Company, result from an analysis

of inquiries from advertisements and press releases over
an 18 -month period (January, 1955 through June, 1956).

WEST
ELECTRONICS

42ND
- May

1,

STREET...

N E

W

YORK

3 6

,

N.Y.
lUl
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SYSTEMS ENGINEERS
SCIENTISTS experienced in

and

RADAR

COUNTER MEASURES MISSILE GUIDANCE DATA REDUCTION
AIR DEFENSE COMMUNICATIONS UNDERWATER ORDNANCE
CHECKOUT AND GROUND SUPPORT

DFI's modern headquarters for engineering research and development.

Electronic and Mechanical Personnel

For trained, experienced men (advanced degree preferred) with creative
ability,
MASbWI,9nÓu&11ly offers challenging work and an unusual opportunity.
We are looking for those who have grown into the systems field via the

-

equipment research and development road
and who have the ability to
conceive completely new approaches to highly difficult problems .. .
men who can spearhead major technical break-throughs
and
who can coordinate all phases of project effort.

...

In return we offer permanent career opportunities at DFI where:
You will work in an independent research and development organization
incorporated in 1935 and showing a history of steady growth serving

both military and commercial clients
the employees own the corporation (over 100 senior employee-stockholders)
a pension trust and a merit bonus return 621¡2% of all profits to the employees
in a combination of annuities, cash and stock
the "fringe" benefits include such things as a very liberal paid vacation
schedule and an educational refund plan. Leading educational centers nearby
professional freedom, mutual trust, challenging work and a dynamic, growing
organization are combined into the proper atmosphere for stimulating
creative development.

If you are interested write to James E. Burnett, Vice President,
giving pertinent professional information. All information
will be treated in complete confidence.
PLANNED

D2=

wDdicrunil Ijon,Daluistr9
Incorporated 1935

PRODUCTS

4241 Fulton Parkway

Cleveland 9, Ohio
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Sperry radar test set
rides early warning picket ships
MIl/ r. i-tir'+B unit Caiut.ii.b - r ra tiar in flight
Checking the performance of search radar
aboard Navy WV -2 and Air Force RC -121D
radar planes is the job of the Sperry
AN/UPM-44B combination test set. While
these Lockheed Super Constellations patrol both
coasts 24 hours a day, their radars are constantly
monitored by AN/UPM-44B test equipment
to assure peak efficiency at all times.

Developed by Sperry in cooperation with the
Navy's Bureau of Aeronautics to meet all
requirements of MIL-T-945A, this new S -band
test set combines in a single unit the multiple
functions of a frequency meter, power meter,
signal generator, spectrum analyzer and
synchroscope.

Compact and portable, the AN/UPM-44B
provides direct reading of peak or average

transmitted power and frequency. It instantly
detects any deterioration in performance, and
pinpoints the source of trouble for crewmen to
take corrective action. Sensitivity, stability and
bandwidth measurements are made with pulse or
frequency modulated signals produced by the test
set. A gating circuit permits spectrum analysis of
any selected pulse from a multi -pulse system.
Write our Microwave Electronics Division for
additional information covering test sets in the
frequency range of 400 mc through 40,000 mc.

MICROWAVE ELECTRONICS DIVISION

sply

GYROSCOPE COMPANY
Great Neck, New York

DIVISION OF SPERRY RAND CORPORATION

SAN FRANCISCO
SEATTLE
LOS ANGELES
NEW ORLEANS
CLEVELAND
BROOKLYN
IN CANADA: SPERRY GYROSCOPE COMPANY OF CANADA, LIMITED, MONTREAL, QUEBEC
ELECTRONICS

- May

1,

1957

Want more information' Use post card on last page.

www.americanradiohistory.com

103

-oa

°00

00

o

° °Q

o

BELOW THE SEA

SONAR

HIGH-PERFORMANCE EQUIPMENT BY
SONAR, RADAR, LORAN and other related equipment designed
and built by Edo serves commerce and national defense below the sea,
on the sea, above the sea.

Newly introduced Edo airborne LORAN puts this over ocean navigation aid in the pilot's cockpit, so compact is
its design, so simple its direct -reading capability.
Edo RADAR, with close -in definition heretofore unheard
of, provides safe, accurate navigation in the thickest
weather for vessels, large and small, in open sea or the
narrow confines of river, harbor or channel.
Edo SONAR-active or passive-is in production for a
wide range of commercial and naval applications from
fish finding to long range submarine detection.
Whether it involves equipment for use below the sea, on the sea or
above the sea, Edo's unique 33 years of work in aerodynamics, hydrodynamics and electronics gives the company a unique background of
experience that is reflected in the superior performance of equipment
bearing Edo's famed flying fish emblem.

NNW
104

CORPORATION

College Point, L.I., N.

Want more information? Use post card on last page.
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MAXIMUM BROADBAND
MICROWAVE
650 to 10,750 mc
'or standing
wave

determinations

Fast UniOiai operation saves engi.
veering manhours in the laboratory,

L

for antenna
and transmission loss
measurements

microwave
signal sources

Assured full power output
throughout range.

for testing
microwave componen.s
on the
production line

-

-

Polarad Microwave
and frequency accuracy
maximum power output 10 to 20 db greater than comparable
signal generators. They are excellent for standing wave
determinations, antenna and transmission loss measurements,
and testing microwave components on the production line.
These units are direct reading and continuously tuned with Polarad's UNI-DIAL
control that automatically tracks the reflector voltage as the klystron cavity
is being tuned. There are no slide rule interpolations, no mode charts needed. The
frequency range of these signal sources is approximately 2:1 except for the X band unit.
Maximum power output is assured throughout the entire range of each
instrument by means of a power set control. For improved stability
a temperature compensated klystron tube is utilized in an external
precision cavity. All Polarad Signal Sources can be externally
modulated with either square wave or FM signals.
Polarad Model KX Klystron Power Supply is especially designed to
When you need power

Signal Sources provide

a

work with all 5 Models of the Polarad Signal Sources. Has
special 1,000 cps square wave output for modulating purposes.
Available on the Equipment Lease Plan. Contact the
Polarad representative in your locality for complete information.
MINIMUM POWER AVAILABLE FROM POLARAD SIGNAL SOURCES
IN THE RANGE OF 650 TO 10,750 MC

FREQUENCY RANGE

Maintenance Available by
Field Service Specialists

MINIMUM
POWER

AVAILABLE (mw)

REl1AB1\`ti

MODEL SSL
1050.2250MC

MODEL SSS
2140-4600MC

MODEL SSXA
MODEL SSM
MODEL SSX
4450.8000MC 7850.10,750MC 7850.11,SOOMC

LOW RANGE

100

80

50

15

13

MIDDLE RANGE
HIGH RANGE

400

150

100

45

35

400

150

60

15

20

A

POLARAD

MODEL SSR
650.1300MC

Mailable

ea

Spacial Order

complete line of Extremely High F equency Mie owave Signal Sources
also available in a range of 12.4 to 50.0 KMC

ELECTRONICS CORPORATION
43-20 34th Street, Long Island City

1,

N. Y.

Fort Worth, Kansas City, Los Angeles, New York, Philadelphia.
WinstonSalem, Canada: Arnprior, Ontario.
Resident Representatives in Principal Foreign Cities

REPRESENTATIVES: Albany, Atlanta, Baltimore, Boston, Chicago, Cleveland, Dayton, Denver, Englewood,
Portland, Rochester, St. Louis, San Francisco, Schenectady, Stamford, Syracuse, Washington, D. C.,

ELECTRONICS
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1,
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METER -RELAYS:

Construction and Operation

Adjustable pointer with plate contact, foreground, is mounted in bracket. Moving
pointer, with contact, is part of conventional D'Arsonval-type meter movement. The
moving coil and pointer assembly is pivoted in cushioned jewels, and rotates in the flux
of a permanent magnet. The coil is connected to hairsprings.
Since the torque of the moving coil is too low for reliable contact operation, locking
coil (wound on the moving coil) develops additional torque to close contacts with to 3
grams pressure. Reset can be manual or automatic. It consists of opening the locking
circuit. Built-in spring action kicks contacts apart forcibly. Meter -relays can be built
1

with two adjustable pointers for high -low control.

Write for 40 -page Catalog 4B for circuitry, specifications and prices.
Model 255C
Single Contact, High Limit

0-100 Microamperes, D.C.
Price $46.00

AUTOMATIC
CONTROL
Control action

is

initiated when

the indicating pointer makes

contact with the

adjustable
pointer. Many different functions or conditions, such as
pressure, heat, speed, radiation, current, voltage, etc. can
be controlled with better than
2% accuracy. Prices range
from $30 to $110. Used in

atomic installations, radar
warning (DEW LINE), and hundreds of industrial applications. Ranges from 0-5 Microamperes to 0-50 Amperes;
0-5 Millivolts to 0-500 Volts;

-400

to

+

3000°

F.

ASSEMBLY PRODUCTS, INC. Mail Address: Chesterland 4, Ohio
Wilson Mills Rood
69-873 Dillon Road
Chesterland 4, Ohio
P.O. Box 308
Telephone (Cleveland, Ohio)
Desert Hot Springs 4, Cal.
HAmilton 3-4436
Telephone 4-3133 or 4-2453
Booth 1323, DESIGN ENGINEERING SHOW, May 20- 23, Coliseum, New York City
106
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MI[AC Custom Air Conthtioning
111W

Condition:

Military Mobility

Mobile electronic systems can function under the most difficult
environmental conditions (MIL -E-5272e), by using highly specialized mobile air conditioning equipment.
Custom air conditioning is our business at Ellis and Watts.
For example, we recently designed and built MIL-AC air conditioning equipment for trailer-mounted F -11-F operational
flight trainer simulators. They develop 10 tons of cooling
capacity at 130° F., using no water. These units are only 24"
wide and can be mounted anywhere to suit specific space requirements. This equipment is designed for an unusual 3-zone
air distribution system to maintain constant temperature and
humidity in computer, instructor and trainee sections-each
with a different varying load condition.
MIL -AC units are self-contained, compact, lightweight, readily
air transportable. They can be designed to cool, heat, humidify,
dehumidify, filter, and can incorporate air-cooled or watercooled condensers. Units are manually or automatically controlled. We are staffed with specialists who will analyze your
requirements, submit a proposal, complete your installation
promptly and to your complete satisfaction.
Write for helpful load calculating Nomograph and other technical data for use in making time-saving preliminary calculations.
*Military specification dealing with the following climatic and environmental conditions: Temperature,
humidity, altitude, salt spray, vibration, fungus, sunshine, rain, sand and dust, explosive atmosphere, acceleration and shock.

Typical MIL -AC Unit.

M IL-AC

e

,,l 4
e

configurations, features and functions to suit your specific requirements.

ELMS AflO WATTS PRODUCTS, fliC.
P.O. Box 33, Cincinnati 36', Ohio.

Ellis and Watts also design and build custom

air conditioners, liquid coolers and healers,
dehumidifiers, wave guide dehumidifiers, laboratory

temperature and humidity control units.
ELECTRONICS

- May

1,

1957
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MILLIONS of crystals made to

specifications but only ONE standard quality
Midland frequency control units are on the job in two-way communications
on land, seo and in the air throughout the world. Now they're playing a leading

role in color television. The range of applications Midland serves

is

wide, but

every Midland crystal has one thing in common: a single level of quality.
That one quality
can produce.

is

simply the highest that modern methods and machines

It's assured by Midland's system of critical

quality control-

exacting inspection and test procedures through every step of processing.
Result: Your Midland crystal

is

going to give you the best possible service in

frequency control-with stability, accuracy, and uniformity you can stake your

life on

...as

our men in the armed forces and law enforcement do every day.

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

/WORLD'S
WORLD'S LARGEST PRODUCER

108

Want more information?

Use post card on last page.

www.americanradiohistory.com

OF QUARTZ

Muy

1,

CRYSTALS

1957

- ELECTRONICS

Trigger pulses
according to

latest MIL -E-1
spec

for

Hydrogen

Thyratrons

5949/1907,
5948/1754 a! d 1257*
NETWORK
EACH PULSE PACKAGE INCLUDES CHARGING REACTOR, PULSE FORMING
AND PULSE TRANSFORMER SPECIFICALLY DESIGNED FOR THIS APPLICATION.

FILTRON TRIGGER PULSE PACKAGE N-191

5949/1907 and 5948/1754 thyratrons
Size: 1315" x 21'2" x 4'4" high (434" overall)
For

Input: 550 VDC @ 26 MA max.
Output (thyratron grid disconnected)
Pulse Width: 2 µsec min at 70% amplitude
Amplitude: 1000 V peak positive
Rise Time: 0.35 µsec max. 26-70%
Impedance: 70 ohm nominal
Repetition Rate: 0-1500 pps

FILTRON TRIGGER PULSE PACKAGE N-185

For 1257

thyratron

Size: 214" x 53/4" x 51,i" high (7"
Input: 4 KVDC @ 82 MA max.

overall)

Output: (thyratron odd disconnected)
Pulse Width: 2 µsec min. at 70% amplitude
Amplitude: 2500V peak positive
Impedance: 15 ohm nominal
Repetition Rate: 0-1250 pps

'There is no MIL specification for the 1257 type thyratron, but the pulse package
characteristics conform to the latest extant specifications for this tube.

---4reilirdime CO.,
RF

INTERFERENCE

ELECTRONICS
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FILTERS

Toronto 15, Ont., Canada
Canadian Representative: Aircraft Appliances & Equipment Ltd., 585 Dixon Side Road,

INC., FLUSHING, LONG ISLAND, NEW YORK

PLANTS IN FLUSHING, NEW YORK, AND CULVER CITY, CALIFORNIA
DELAY LINES
PULSE NETWORKS
FIXED CAPACITORS
Want more information?

Use post card on
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ELECTRONICS IN BRITAIN
The British Electronics Industry is making
giant strides with new developments in
a variety of fields. Mullard tubes are an
important contribution to this progress

The expert choice

for
medium
power,
high

fidelity
equipment

EL84
Principal Ratings
Heater
6.3V,
Max. plate voltage ....
Max. plate dissipation
Max. screen voltage
Max. screen dissipation (max. signal)
Max. cathode current

British high fidelity experts know
that for medium powered equipment there is no finer tube than the
EL84. A pair of these tubes provide a power output of ioW at a
distortion level of less than 1% while their transconductance value of
11,300 mhos results in exceptional sensitivity. The EL84 may also
be used for higher powers. For example, two tubes in push-pull will
provide outputs of up to 17W at an overall distortion of 4%.

I2W
300V

4W
65mA

Small button noval 9 -pin

Supplies available
In the U.S.A.

from:-

International Electronics Corporation, Dept.,
81 Spring Street, N.Y. 12, New York, U.S.A

E5,

In Canada
Rogers Majestic Electronics Limited, Dept. IE.,
11-19 Brentcliffe Road, Toronto 17, Ontario,
Canada.

Supplies of the EL84 for replacement in British equipments are available from the companies listed.

ELECTRONIC TUBES
a/seíit/mmiglrouttlieumee

MULLARD OVERSEAS LTD., MULLARD HOUSE, TORRINGTON

Mullard

300V

Base

A single EL84 has a maximum
plate dissipation of 12W. It provides an output of 5-6W for an input
signal of less than 5V r.m.s. at plate and screen voltages of 250V.

Mullard

0.76A

PLACE,

LONDON, ENGLAND
I

is

the Trade Mork of Mullard Ltd., and is registered in most of the principal countries of the world.

1

lduullaarrd I
MEV 43
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Can you use the talent that built
1,500 Y-4 bombsights on schedule?
of the production talent that built more than
1,500 Y-4 bombsights, 1,500 coordinate converters, 1,400 azimuth and sighting angle indicators
and 1,400 amplifier and power supply units-and, delivered them to the Air Force on time. Here
the men inspect a bombsight before it progresses to the next stc,ge of production.
These General Mills technicians are representative

Because we have the highly skilled
men-and the men have the specialized
tools and machines-we produce precision piece parts or complete, complex
assemblies to meet the most exacting
requirements.
While building the Y-4 bombsight,
we improved original design, exceeded
USAF specifications. In addition, our
thorough testing facilities assured delivery of only perfect instruments.

Such performance has come to be expected of us and has benefited many
other customers. We'd like to help
with your production problems too.
Booklet Tells More, explains mechanical and electro -mechanical
production facilities. Send to
Dept. EL -5, Mechanical Division, General Mills, 1620 Central
Ave. N.E., Minneapolis, Minn.

No slow-downs for the B-47- Bombsights ready in advance! During production of the B-47 Stratojet, not
a one was kept from the ready -line
for lack of a bombsight. The same
developmental, engineering and production skills that gave the Air Force
on -time delivery are available to
speed production of your products.

General

MECHANICAL DIVISION
CREATIVE RESEARCH AND DEVELOPMENT -7L- PRECISION ENGINEERING AND PRODUCT/ON

www.americanradiohistory.com
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NIZ,V:

ANSWERS TO

New answer to the bulk, higher cost, and
assembly problems of vacuum tube diodes in
low current applications.
featuring balanced miniature selenium cells
with low shunt capacitance and high back
resistance to 25 volts
excellent stability and reliability over wide
temperature range and environmental
conditions
long life
economical

ouAv s

lead resistors
line of axial
opera tmg
Expanded
higher
at
offering wider ranges,
assembly
easier
and
temperatures
lower cost.
and 10 watt
now available
ratings

in 5,

elesecured to
leads automatically terminal security
ith
ment for maximum
ceramic case
sturdy rectangular
cement
insulating
special IRC

power
Resistor Line
New IRC
Distributed
Parameter
Delay Lines

New IRC Hermetic
Sealing Terminals

A compact, more uniform product for time delays of less than
1.0 microsecond at impedance

levels of 4000 ohms or less.

designed for mass production in a continuous process

featuring high stability and
uniform characteristics
economical

www.americanradiohistory.com

Superior hermetic sealing and insulating performance
in ,miniature units meeting a wide variety of space,
electrical, and termination requirements.
four body designs and six lead types
excellent resistance to thermal shock, zero water
absorption, physically tough, will not crack or craze.
special fluorocarbon plastic body with superior
electrical and mechanical characteristics

Deposited
Resi Sto S

CaT`bo

n

ns of
° means
line P rovidingto 100 ns of
molded resistor stability
New
term stab o nd bulk.

obtaining saving sin cost
2 watt ratings
ohms with
and resis
r/s 5/4,
/a r/2, 1 °nd
charac teristics
life
load
excellent
C. ambient
tance to aging rated at 70°
conservatively tf

Low Range

BW Wire
Wound
Resistors
Now mass produced at low
cost for transistor applications where the low value
and stability of a wire
wound resistor is an important factor. Ruggedized unit
to withstand rigors of modern installation techniques.

fully insulated
values from 0.24 ohm to
10 ohms

Insulated Composition Resistors
Deposited and Boron Carbon
Power Resistors
Precistors

INTERNATIONAL RESISTANCE COMPANY

Ultra HF
Voltmeter Multipliers
and Hi -Voltage Resistors

Dept. 233, 401 N. Broad St., Philadelphia 8, Pa.
In Canada: International Resistance Co., Ltd., Toronto, Licensee

tk

(!ifutut Spy
Wit2112Ptl,
Low Wattage Wire Wounds
Resistance Strips and Discs

Send complete information on
D Hermetic Sealing Terminals,

Selenium Rectifiers and Diodes

Hermetic Sealing Terminals
Insulated Chokes Precision Wire
Wounds

Carbon Resistors,

Potentiometers

Delay Lines,
Selenium Dual Diodes,
Molded !Deposited)
Power Resistors,

BW Wire Wound Resistors

Name

IRC PLANTS-Asheville, N.C. Boone, N.C.
Burlington, Iowa Philadelphia, Pa.
Hycor Division, Sylmar, California
Circuit Instruments Inc., St. Petersburg, Fla. (subsidiary)
Hycor Company, Inc., Vega Baja, P.R. (subsidiary)

Company
Address

City

www.americanradiohistory.com
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GHLY DEPENDABLE,"

PLUGIN PRINTEC CIRCUIT C-IASSIS
used in Univac File Computer showirg
printed wring side after solder dip.

COMPONENT SIDE of the
above rinted circuit chassis of
the Fu se Amplifier and Delay Line.

Want more itsforrnation? Use past card on last page.
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ZIr

of the

REVERE
ROLLED COPPER
used in its Printed Circuits
3 oz. per
leader in the manufacture of digital computing systems, gauges, weighing a roximately 1 oz., 2 oz. and
found
have
users
Many
required.
if
foot;
or
square
manufacturing
latest
the
Remington Rand Univac utilizes
1 oz. Revere
techniques because computing systems require printed that because of its unique characterirtit s
Rolled Copper can be used instead of the 2 oz. required
circuit boards completely free of defects.
still
In examining copper -clad laminated boards made with when other kinds of copper are used, thus effecting
Copper
Rolled
cost.
Revere
material
in
savings
greater
"We
said,
Univac
Rand
Remington
Revere rolled copper
meets
found even the finest lines were freer from pits, pinholes exceeds requirements of standard specifications and
minimum.
with
99.9%
for;
purity
B5
specifications
ASTM
detectwere
no
there
In
addition,
and other imperfections.
Consult your laminator regarding the use of Revere
able lead inclusions. Also, the rolled copper thickness is
Copper for your printed circuits, or contact the
Rolled
specify."
we
uniform. We get what
pages
Designed and developed by Remington Band Univac, Revere Representative nearest you through the yellow
directory.
local
telephone
your
of
Each
circuits.
of
printed
hundreds
use
digital computers
Revere does no laminating of printed circuit boards,
one must operate according to specifications at all times.
only rolled copper. Revere Rolled Copper can
making
more
of
Because
conductivity.
sacrifice
of
no
can
be
There
rolled down to .0006 for coil windbe
furnished
also
capable
uniform etching qualities Revere Rolled Copper is
*Reg. U. S. Pat. Office
ing
applications.
spacing
closer
allowing
definition,
edge
better
producing
of
automatic
or
of lines. A uniform solder coat under normal
soldering operations is possible because the copper is free
from surface defects. Fluxes wet readily because of this
clean surface. These factors combine to make Revere Rolled
Copper the ideal medium for these printed circuit boards.
And they are the very reasons why you should insist that
Revere Rolled Copper be specified by you when ordering
blanks from your laminator.
It is available in unlimited quantities in standard coils of
350 lbs. in widths up to 38" and in .0014, .0028, and .0042 UNIVAC FILE COMPUTER

heir

A

'

REVERE COPPER AND BRASS INCORPORATED
Founded by Paul Revere in 1801
230 Park Avenue, New York 17, N. Y.
Mills: Rome, N. Y, Baltimore, Md.; Chicago, Clinton and Joliet, Ill.; Detroit, Mich.;
Los Angeles and Riverside, Calif.; New Bedford, Mass.; Brooklyn, N. Y.; Newport, Ark.;
Ft. Calhoun, Neb. Sales ewes in Principal Cities, Distributors Everywhere.
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family of kollef knobs makes set screws unnecessary unique locking device gives them firmer holding power under vibration and continued
use. Circumferential pressure on shaft eliminates scoring or marring. Tremendous holding power whether on shafts of
soft brass, aluminum or
stainless steel. Kollet knobs left to right for hs" shaft, %" or %" and s" or YS".
CTC

Three who'll dress to please you
CTC's family of kollet knobs is carefully made of prime materials, as are
all CTC components. And they have
this added feature, being in the open as
they are: They're good-looking and

adaptable.
Made of molded Tenite II in matte
finish their metal face plates snap into
place, completing the design and covering the kollet locking device. You have
a choice of ten color inserts for instrument panel coding, and can have the
knobs with or without skirts or indicating lines.
Reliability is the key characteristic
of every component CTC makes. Every
component is unconditionally guaranteed in quantities from one to millions.
Other CTC components include coil
forms, coils, terminal boards, terminals,
diode clips, insulated terminals and
hardware.
For sample specifications and prices,
write now to Sales Engineering Dept.,
116

Cambridge Thermionic Corporation,
437 Concord Ave., Cambridge 38,
Mass. West Coast stocks maintained
by E. V. Roberts Associates, Inc., 5068
West Washington Blvd., Los Angeles
16, and 61 Renato Court, Redwood
City, California.
CTC Panel Hardware meets or betters government specifications. Typical quality hardware
shown: oval handle, adjustable handle, folding
handle, thumb screw, plug and jack, shaft lock.
Other quality hardware includes battery clips, terminal boards, diode clips, dial locks. Variety of
finishes available.

CAMBRIDGE

THERMIONIC CORPORATION
makers of guaranteed electronic components
custom or standard

Want more information? Use post card on last page.
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Square RE -U'
Pad -Kaging
ELIMINATE

majority of

handling and storage problems

REDUCE

shipping

weights and cubic footage
These RE -USABLE Metal Pad-Kaging Containers were developed
by PETERS-DALTON for the U.S. Armed Forces. They have been
approved and are in use for shipping and storing innumerable

items.
Containers eliminate the storing of many cumbersome and highly
inflammable materials-they also eliminate the excess labor usually required
methods
in packaging such items as delicate radar instruments. Older
susceptible
were
They
bulky.
and
caused finished packages to be heavy
wasteful
to breakage and penetration to moisture and fungus. They were
by
culminated
because of their excessive use of man-hours and materials,
reshipping
when
the eventual scrapping of the expensive packaging. Also,
opened,
was required, old fashioned containers after having once been
were seldom satisfactory for adequate repackaging of the materials
endangering them to damage while in transit. These inadequacies and
limitations have been virtually eliminated through P -D RE -USABLE Metal
Shipping Containers,
P -D

-

Materials formerly used in packaging one light military electronic
item.

Features include: Lightness: Completed packs weigh far less than older
frestyle types. Compactness:, The P -D RE -USABLE Metal Containers
quently save more than 50% of cubic footage. Economy: Material and
man-hour outlays for packaging are reduced 25%.
Special Features: Containers are equipped with air fill valves to
eliminate dangers of fungus or moisture and dial type humidity
indicators. Drop handles furnished for containers weighing less than
200 lbs.-heavier containers have been designed for fork truck lifting.
Extremely simple to close, only ordinary bolts (4 on the smallest container to 14 on the largest) are required; the simplest of hand tools
perform the closing or opening operations. Optional: Pressure relief
valves to equalize inside to outside pressures.

Only two parts to handle.

These RE -USABLE Metal Containers were manufactured by PETERS-DALTON
for items ranging from aircraft engines, electronic parts, to large A -N containers in all types and sizes for shipping purposes. Complete engineering

and manufacturing facilities are at your disposal for design, testing and
fabricating. We'll be glad to tell you more-just write, wire or phone,.

STEEL SHIPPING CONTAINER

DIVISION
® Hydro-Whirl Paint Spray WM,
® Industrial Washing Equipment

A

StEb56.{Atf

17872 Ryon Road

.8F

báü5rl eeülbliY íe..

Detroit

it Michigan

Drying end Baking Ovens

e Hydro-Whirl

www.americanradiohistory.com

Darr Celladine Systems

P -D

be

Re -Usable Container ready to
closed and sealed. Note the

simplicity of design.

SAN GAM O

for low voltage

Type D C M

power supply...

Electrolytic Capacitors

In computers, calculators, electronic controls,
and related equipment-wherever capacity stability with long life is a must-count on Sangamo
Type DCM Electrolytic Capacitors.
They minimize ripple voltage and insure steady,
stable DC voltage. They save space by eliminating any need for heavy, bulky choke components
with their substantial and often -varying load
voltage drops.

Maximum Voltage Rating: 450

--_.-------

VDC

Sangamo DCM Electrolytic Capacitors provide
exceptionally low equivalent series resistance
... assure extremely high capacity for case size
in low voltage ranges ... and are specially designed to permit high ripple current without
overheating. They can be supplied in maximum
energy content rating of 80 -watt seconds in
voltage ratings from 15 to 450 VDC. Maximum
capacity value of 33,000 mfds. can be supplied
at 15 WVDC.
Write to -day for your file copy of Sangamo
Engineering Bulletin TS -114.

Sangamo DCM Electrolytic Capacitors are housed in seamless, drawn
aluminum containers with gasket sealed molded alkyd resin base
thermosetting plastic covers. Detail
of cover construction insures minimum contact resistance in currant
carrying members and provides
an adequate safety vent in case
of heavy overload.

CAPACITY CHART

SANGAMO

Electric Company
Electronic Components Division
SPRINGFIELD, ILLINOIS

Rated

Surge

Voltage DC

Voltage

15

30
50
100
150
200
250
300
350

400
450

Max. Cap. in
21/2x41/2 Can

Max. Cap. in
21/2x41/2 Can

12,500

20,000
15,000
8,000
3,500
2,500
1,500
1,250
1,000
1,000
500
400

20
40
75

Max. Cap. in

3'/x4'/:

9,000
4,800
2,000
1,500
250
1,000
300
800
350
700
400
600
475
400
525
350
For additional capacity and voltage combinations, write us.
125
175

Can

25,000
20,000
10,000
5,000
3,500
2,500
1,750
1,500
1,250
1,000
800

SC37-s
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BRAND
CIVES

INYL COVERED CABLE
TV CAMERAS

SHARPER VISION

COMPLETE FLEXIBILITY
TOP PERFORMANCE

Brand vinyl -coated multi -conductor cable,
custom manufactured for RCA, provides sharp
p ctures, deadens noise interference and adds

flexibility to RCA television cameras. Running
from camera to control point, this cable often is
used in lengths of 1000 feet. It is a 25 wire
c ble (three groups of six, one group of four
and three shielded leads). Brand vinyl coating is
rugged, much tougher, in fact, than old-style
ribber coverings and allows use of larger
inductors while maintaining the same O.D.

rag uirements.
Brand's highly -skilled engineering department
welcomes the opportunity to work with you

cri solving design problems or making up
prototypes. Brand leadership and know-how
is yours without

obligation.

Write for complete information. If quotations
er samples are desired, include specifications.

WILLIAM BRAND
&

COMPANY, INC.

WILLIMANTIC

3

CONNECTICUT

AND CABLE ASSEMBLIES. PLASTIC AND COATI
ELECTRICAL AND ELECTRONIC WIRES ANO CABLES. MARNESSeS

ELECTRONICS
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INSULATING TUBING,.

IDENTIFICATION MARKERS

119

When railroad traffic gets too heavy or
complex, a train will be switched onto a
siding until the tracks are clear. However,
high-speed aircraft in busy traffic patterns
over metropolitan areas cannot wait...

THERE ARE NO RAILROAD SIDINGS IN THE SKY
Hughes, a leader in the development of
highly advanced data processing techniques, is doing research on air tragic
control systems which can continuously
monitor a high volume of air traffic and
precisely control each individual airplane.
With this system the time delays, inefficiency and inaccuracies present in manual
control are practically eliminated.
Air traffic control represents only one of
many projects underway. Confidential
new projects ... many infinitely more
complex ... promise an unlimited future
to scientists and engineers in the Hughes
Ground Systems Division.

If your experience is in electronic circuit
design, logical design, electronic packaging, and radar systems, we invite you to investigate these outstanding opportunities.
the West's leader in advanced electronics

1

HUGHES
J
SCIENTIFIC STAFF RELATIONS

RESEARCH AND
DEVELOPMENT LABORATORIES
Hughes Aircraft Co., Culver City, Cal fwuia

120
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--HIGH CONDUCTANCE

SILICON DIODES

Now,

at Hughes,
two new

series

L

First, a high conductance series designed for

operation up to 150°C and featuring forward
conductance of at least 200mA at 1 volt, together with excellent reverse characteristics.
Like all other Hughes diodes, these are packaged in our famous glass body for complete
protection from contamination and moisture
penetration. And like all other Hughes diodes,
they conform to published specifications under
a variety of operating conditions. Here, then,
are specifications for representative types in
the series.

Voltage
(volts)

(mA)
(ä125°C

70
130
180
225
300
380

200
200
200
200
200
200

Comparable
Competitive
Types

Max. DC
Inverse
Operating
Voltage
(volts)

HD -6764
HD -6766
HD -6768
HD -6771
HD -6773
HD -6775

Second, a related high conductance series in
the Hughes glass package with somewhat different characteristics.

*

these competitive types are not
registered with aarlstA; hence their specifications are subject to change. When they are
registered, diodes now designated as im types
will be supplied as 1N types according to the
registered specifications.

*Currently

HD -6132
HD -6133
HD -6134
HD -6135
HD -6136

For details, please Write:

1N482B
1N483B
1N484B
1N485B
1N486A

Maximum
Forward
Voltage
@200mA (e25°C
(volts)

Maxiunini
Average
Forward
Current

Max. DC
Inverse
Operating

36
70
130
180
225

Inverse Current
At Specified
DC Test Voltage
(µa)

25°C

(4}150°C

0.025
0.025
0.025
0.05

1.0
1.0
1.0
1.0
1.0
1.0

50
50
50
50
50
50

Maximum
Average
Forward
Current
(mA)

0.1
0.1

60
125
175
225
300
380

5
5
5

25
25
25

Inverse Current
Maximum
At Specified
Forward
DC Test Voltage
Voltage
(µa.)
Test
(4100mA §25°C
150°C Voltages
25°C
(volts)
(Volts)

®25°C (x}150°C

200
200
200
200
200

Test

Voltages
(volts)

150°C

50
50
50
50
50

1.0
1.0
1.0
1.0
1.0

0.025
0.025
0.025
0.025
0.05

5
5
5
5

25

30
60
125
175
225

HUGHES PRODUCTS
SEMICONDUCTOR DIVISION
International Airport Station, Los Angeles 45, California

r

-1

HUGHES PRODUCTS
L
® 1957.

HUGHES AIRCRAFT COMPANY

HUGHES

!

I1

SEMICONDUCTORS
ELECTRONICS
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EE's, ME's ca n yo u q alify
FILL OUT AND MAIL TODAY

Collins Radio Company
LAST NAME

FIRST

Confidential Application for Technical Employment

NAME

STREET ADDRESS

BIRTH
DATE

MIDDLE NAME

CITY

PLACE

STATE

EMPLOYMENT RECORD
FROM

M0.1

TO

MO.

YR.

PRESENT

OR

I

YR.

EMPLOYER'S

NAME. BUSINESS, LOCATION

SALARY

POSITION AND NATURE OF DUTIES

LAST EMPLOYER

FORMER EMPLOYER

STATE NATURE OF YOUR MOST RESPONSIBLE POSITION

EDUCATIONAL RECORD
COLLEGE OR UNIVERSITY

MAJOR

GRADE

DEGREE

PT.

AV.

MILITARY SERVICE RECORD
BRANCH OF SERVICE

RANK OR RATING

ACTIVE SERVICE ENTRY DATE

Signature

COLLINS in

COLLINS in
Ground Communication

Collins completely oufits airline, military and business aircraft with the most advanced communication, navigation, flight control and instrumentation
systems in aviation. Many new lightweight, reducedsize versions are now being delivered.
Collins
designed the original Integrated Flight System, leads
in combining comm/nav/ident units into a single
compact "CNI" package for new military aircraft,
and continues to pace the industry in developments
in airborne radar, ADF, ILS, VOR, HF and VHF
communication.

Collins engineers, designs and supplies the equipment, installs, and puts into operation integrated
point-to-point communication systems of any scope.
The Collins system engineering staff is backed by
the finest equipment in the world, whether standard
MF, HF or VHF, Transhorizon "scatter," microwave
relay and multiplex or single sideband HF. Typical
of Collins communication progress is "Kineplex"
a
high speed data transmission system doubling
communication capacity.

Aviation

-

Send your application to:
L. R. Nuss
Collins Radio Co.

Cedar Rapids,
Iowa

Fred Aiken
Collins Radio Co.
2700 W. Olive Ave.
Burbank, California

www.americanradiohistory.com

Harold McDaniel
Collins Radio Co.
1930 Hi -Line Drive
Dallas, Texas

DISCHARGE DATE

Collins engineer ?

as a

You've got to be good to
',Command highest salary
iAdvance rapidly in a strong, growing company
Work with highest caliber development groups
Use the world's finest engineering facilities

/Maintain Collins creative reputation
Collins depends on its engineers. That's why
you have to be good to earn a place on a
Collins Research and Development team.
Collins hard earned reputation was built on
a solid foundation of engineering talent. The
sales growth of the Company has justified
Collins emphasis on engineering. Sales have
increased 10 fold in the last 10 years. And
employment of research and development personnel has more than kept pace. Collins growth

will continue, and you can be a part of this

growth.
Send the application form printed on the opposite
page as an expression of your interest in knowing
more about the opportunities at Collins. Your
application will be held in the strictest confidence
and will be answered immediately by a personal
letter. Take only a few minutes now to fill out the
application and mail to one of the addresses listed.
This can be the turning point in your career.

in
Broadcast

COLLINS in

COLLINS

In the early 1930's Collins set the standard in
Amateur radio and, through continuous design and
development, has raised this standard to its present

Collins supplies a complete new AM station from
mike to antenna or modernizes existing facilities.
Besides the superior line of transmitters, Collins
supplies the broadcaster's needs with such advanced
additions as TV-STL microwave relay system, the
lightest 4 -channel remote amplifier on the market,
phasing equipment and audio consoles. Collins
field service organization has built an enviable
reputation in assisting the broadcaster in installation or in times of emergency.

Amateur Radio

-

the most honored and
single sideband station
prized in the Amateur fraternity. This station is the
top performing rig on the air with its kilowatt
KWS-I transmitter and highly selective 75A-4
receiver. Many of the leaders in the electronics
industry became acquainted with Collins through
the Company's superior Amateur equipment.

CREATIVE LEADER IN ELECTRONICS

Collins Radio Company

-

Cedar Rapids

www.americanradiohistory.com

Dallas

Burbank

POTENTIOMETER Vs. RHEOSTAT

Specify BORG MICROPOTS
Potentiometer Vs. Rheostat. Potentiometers should
be used whenever possible to reduce systems error
and excessive cost. Here's why.
POTENTIOMETER as a POTENTIOMETER

-

Definition: A potentiometer is a voltage divider.
Potentiometer accuracy is determined by
Accuracy
the ratio of R1 to R2 for any given position of the
control shaft (Fig. 1). Potentiometer accuracy is independent of total resistance. Commercial precision
potentiometers are designed for use as voltage
dividers. Therefore, the total resistance is ± 5%.
However, the output voltage is the ratio of Rt to R2
and provides a linearity accuracy of 0.1% (Fig. 1).
Linearity accuracy in commercial precision potentiometers is 0.1%.

POTENTIOMETER as a RHEOSTAT
Definitiorp A rheostat is a variable current control.
When used as a rheostat (2 wire hookAccuracy
up) the accuracy of the potentiometer is determined
by the absolute resistance R3 for any given position
of the control shaft (Fig. 2).
Rheostat accuracy is dependent upon the absolute
resistance at any point.
Commercial precision potentiometers, when used as
rheostats, have an absolute ohmic resistance R3. It
may deviate from zero to 5% from theoretical over
the range of zero to 100% of shaft rotation (Fig. 2).
Errors in distribution of this resistance (comparable
to potentiometer linearity tolerance) must be added
to this error to ascertain the "total ohms per degree
conformity", the true measure of rheostat accuracy.

-

Consider the possibility of a closer total resistance tolerance to provide greater accuracy when used as
rheostats. Commercial tolerance on fixed resistance is 5% with special selected values to 1%. This
selected accuracy, if duplicated in a rheostat, would still be 10 times greater than the standard 0.1% accuracy of the commercial potentiometer. Factors which contribute to the difficulty in tight total resistance tolerances in fixed resistors are: resistance stability, temperature coefficient, and the absolute ohmic
value of commercially available resistance alloys.
These limiting factors apply to potentiometers used as rheostats. This increases the cost of such units
just as the cost of tight tolerance fixed resistors is considerably greater than standard tolerances.
We have found, through years of building potentiometers, designing equipment and in consultation
with customers, that when systems can be designed to use potentiometers in place of rheostats, greatly
increased accuracy results and usually the cost is reduced.
.

Write for Complete Engineering Data

CATALOG BED -A56

BORG EQUIPMENT DIVISION
THE GEORGE W. BORG CORPORATION
JANESVILLE, WISCONSIN

124
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Waldes Truarc grip rings used on die-cast studs
eliminate threading, tapping, other costly machining

Long Island City,
N. Y., uses Waldes Truarc series 5555 Grip Rings to secure
parts to studs of the zinc die-cast base of its "Mosco 500"

Mark Simpson Manufacturing Co.,
portable tape recorder.

rings-which need no grooves-replace nuts, screws,
cotter pins and other types of fastening devices which require
threading, tapping, drilling and other expensive machining
operations. Because a single cracked or broken stud would
render the entire cast base useless-and with- it, all assembly
completed to that point-the rings also eliminate extremely
costly rejects.
The

there's a Waldes Truarc Retaining Ring designed to improve your product... to
save you material, machining and labor costs. They're
quick and easy to assemble and disassemble, and they
do a better job of holding parts together. Truarc rings
are precision engineered and precision made, quality
controlled from raw material to finished ring.

Whatever you make,

36 functionally different types...as many

as 97

of shift lever (A) is secured by a single
Waldes Truarc Grip Ring and washer. Because the washer
must be installed over the shift level in a sliding fit, critical
tolerances would have to be maintained if a screw or cotter
pin were used. The Truarc Grip Ring eliminates that problem;
it requires no groove and may be seated over the washer at
any point on the stud, automatically compensating for accumulated tolerances in the parts. BRAKE ASSEMBLIES (B and C)
use Grip Rings to secure the brake wheel and spring subassemblies. Here again problems of critical tolerances are
avoided and expensive rejects eliminated.

Pivot Assembly

different sizes within a type... 5 metal specifications
and 14 different finishes. Truarc rings are available from
90 stocking points throughout the U. S. A. and Canada.
More than 30 engineering -minded factory representatives and 700 field men are available to you on
call. Send us your blueprints today... let our Truarc
engineers help you solve design, assembly and production problems ...without obligation.

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

I-

WALDES

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

L.

I.

C.

1, N.Y.

Please send the new supplement No. 1 which
brings Truarc Catalog RR 9-52 up to date.

(Please print)

Name
Title

Company

RETAINING RINGS
WALDES KOHINOOR, INC.
47-16 AUSTEL PLACE, L.

I. C. 1, N. Y.

Business Address

City

Zone....... State

L

-J

U.S. Patents: 2,382,948; 2,411,426;

and Dispensers are protected by one or more of the following
2,491,306; 2,491,310; 2,509,081;
WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators
2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803;
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,595,787, and other U. S. Patents pending. Equal patent protection established in foreign countries.
2,547,263; 2,558,704; 2,574,034; 2,577,319;

2,544,631; 2,546,616;

See

May 20th to May 23rd. Booth No. 1010.
the Truarc Exhibit at the Design Engineering Show, New York Coliseum,

ELECTRONICS-May
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uuf for uuf,

the smallest, most stable,
fixed capacitors you can buy- Here's
These are glass capacitors-probably as
much as one-third smaller than those
you're used to; certainly much lighter.
Though made with glass, they are riot
fragile. In fact, the layers of glass dielectric, the metal foil plates and the leads
are fused into a surprisingly rugged, inseparable unit.
This unusual construction, developed
at Corning offers you these advantages:
Small size, light weight. If you're at work
on guided missiles, fire controls, computors, and similar devices, you can cut
valuable ounces and inches from your
assemblies with these capacitors. See table
above for some indications.
Exceptional stability. After a load life
test at 50% more than rated voltage at
Capacitance in uuf
Size
300 V. -85° C. 500 V. -125° C.
CY10
CY15
CY20
CY30

1.240
57-1200
200-5100

470.10,000

1-150
57-510
200-3300

470-6200

arderp weeders .edzseaf.d tie Ciaw

85° C., the average change in capacitance
of these units is less than 0.4% after 1,000
hours, less than 0.6% after 10,000 hours.

Very low drift. This drift is so slight that
it's generally within the normal error of
measurement. Taking MIL -C -11272A as
a standard, capacitance drift is less than
0.1% or 0.1 uuf (whichever is greater).
Predictable, retraceable TC. The difference in TC between any units at any given
temperature is less than 15 ppml° C. It is
well within the limits of 140 ± 25 ppmj° C.
from -55° C. to +85° C. and referred to
25° C.
Low loss. Even at elevated temperatures,
the dielectric loss is relatively low. Dissipation factor at 1 kc. and 25° C. is about

0.055% and independent of capacitance.

why...

Bulletin shows performance charts. Bulletin CD -1.00 contains charts and other
data on these capacitors. Circle this
magazine's service card for a copy or
write us direct at Corning.

Ask for information on these

other Corning Capacitors:
Medium Power Transmitting-CY60 and

CY70. Ideal for mobile RF transmitters.
Canned High Capacitance-Provide the
advantages of rugged glass design to

your specifications.
Subminiature Tab-Lead-Up to 90% less
volume compared to pigtail types. To
your specifications.
Special Combinations-The performance
and benefits of glass in infinite shapes,
sizes and leads. To custom order.

Other electronic products by Corning Components Department: Glass Film Type Resistors*. LP,
LPI, H, R, N, S, HP and Water Cooled Styles. Direct Traverse and Midget Rotary Trimmer

Capacitors*. Metallized Glass Inductances, Delayline Coil Forms, Bushings, Enclosure Tubes,
Rectifier Tubes and Attenuator Plates.
*Distributed by Erie Resistor Corporation

CORNING GLASS WORKS, 94-5

Crystal Street, Corning, N.Y.

Electronic Components Department
126
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MAGNETIC
TAPE

How many microseconds apart is "almost simultaneous"?
Here is how magnetic tape gets the answer
from 60 cycles. Servo Speed Control holds a precision signal on the tape in step with a precision
time source. At any instant these signals will be
in phase within a millisecond or less (depending
on tape speed).
Maybe you like your data recordings referred
to the time of day. In any of several forms of digital coding, such information fits nicely on a timing
track. The time code designates hours, minutes,
seconds and even the milliseconds between. Commercial equipment is available for search and control. It can run the tape quickly
to any minute and second you
designate handy if your recordings accumulate by tens
or hundreds of thousands of
feet.
t
If quick, accurate measurement of time intervals from a
fractional second to a few seconds in length are your interest, magnetic tape recordings
can make the problem as easy
aziand
alignment
Microscopic precision of gap
as counting to 1,254,391 ...
extremely
record
muth enables magnetic tape to
on an electronic counter. A
accurate track-to -track time relations.
series of pulses or sinewave
oscillations are recorded on a
to
the data tracks. As many as
parallel
track
time
For time correlation the head stacks on an
can be recorded accusecond
per
thousand
ten
an
"electronic
like
are
Ampex Tape Recorder
rately and reliably. Electronic counting of these
tee-square." All of the gaps are in line within
pulses measures time intervals to a required pre1/10,000th inch. And gap azimuth is accurate to
cision. There is no strain on your patience or your
a minute of arc. Tape moves past the head at
eyesight.
multiplies
and
speeds up to 60 inches per second
the track -to-track timing accuracy accordingly.
(But consult us at Ampex before you rely on simple arithmetical conclusions).
To read these time differences off in measurable form, the tape is reproduced at a small fraction of its original speed (1/32nd, 1/100th, etc.
according to machine). It can be recopied onto
another tape be slowed down again and then
ut tnntmunnt tm mmul
be recopied onto a visual recording on which
23 milliseconds
as
Ampex
much
as
small time intervals are magnified
Electronic counting on a
Control
Speed
Servo
10,000 times.
timing track measures time
equipment as used on
If to you this particular example is more specintervals between data
the FR -100 Recorder.
tacular than useful, note that it is only one of
numerous talents that magnetic tape has in tying
If you are concerned with accurate timing of
together data and time. Perhaps some of these
and would like to know further of magnetic
data
others fit your needs.
tape's advantages, we will be glad to furnish adAre you interested in reproducing data in preditional information. Others of magnetic tape's
cise real time? Ampex Servo Speed Control can
capabilities will be discussed in this continuing
reproduce data with original timing held within
series. Would you like copies mailed direct?
tape
if
the
two parts in 100,000. It doesn't matter
Write Dept. E-5.
stretches a little, or if your input power fluctuates

APPLICATIONS
BY AMPEX

When things happen in the front of a jet engine, other occurrences in the rear follow in a
flash no pun intended, we mean in a fraction of
a millisecond. Those who test jet engines have
found that magnetic tape recording can be used
to make a millisecond look enormous and to
show even fifteen microseconds as a significant interval. Transducers in key points in the front and.
rear of the engine feed parallel tracks on the tape.
The amount of offset between parallel signals provides a measure of their relative timing.

-

-

-

-

Series BOG Mobile
and Airborne

i

41IP4

1-,;
Model Fa-200
oigißal

-

,e loop
Recorder

To

eflrs fS
INSTRUMENTATION
DIVISION

AMPEX
CORPORATION

FIRST IN MAGNETIC TAPE INSTRUMENTATION
REDWOOD CITY, CALIFORNIA
934 CHARTER STREET

District offices serving all areas of the United States and Canada; Foreign Representatives in countries around the world.
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How RIM C1Ç&»i Tape improves electronic

component design
Certain coils in a modern electronic
computer required a special kind of
insulator. Problem: to design an insulator of the high dielectric strength
required-even in thin sections-and
conforming to the contours of the
small circular coils.
R/M "Teflon" Tape provided the
ideal solution to the problem. "Teflon"
has unusually high dielectric strength.
It is completely unaffected by the
many adverse conditions to which
electronic components are frequently
subjected-corrosive elements (including ozone) in atmospheres, high temperatures, and the like. R/M "Teflon"
Tape is relatively easy to applyeven on intricate shapes, such as the
ferrite'coil shown above.

Has high dielectric strength

Here are some of the electrical
properties of R/M "Teflon" products:
1.

factor- less than 0.0003 over
entire spectrum from 60 cycles to
Power

-

30,000 megacycles.

2. Volume

3.
4.

resistivity
greater than 1015
ohm -cm, even after prolonged soaking in water.
Surface resistivity
3.6 x 1012 ohms,
even at 100% humidity.
Good arc -resistance
On exposure
to an arc, the material vaporizes,
leaving no carbonized path.

5. High short -time

conforms to intricate shapes

Ion" products far use in the electrical
and electronics industries. Let us fabricate R/M "Teflon" products to your
specifications or supply the material in
rods, sheets, tubes and tape. Write for
your free copy of our bulletin "R/M
Teflon Products."

-

dielectric strength-

values range from 1000 to 2000
volts per mil, depending upon thickness.

6. Resists

-

high temperatures
electrical
properties are essentially unchanged
up to at least 400°F.
Raybestos-Manhattan has extensive
experience in developing R/M "Tef-

A

Rm

trademark

RAYBESTOS-MANHATTAN, INC.
PLASTIC
PRODUCTS DIVISION, MANHEIM, PA.

FACTORIES:

Manheim, Pa.; Bridgeport, Conn.; No. Charleston, S.C.; Passaic, N.J.;
Neenah, Wis.; Crawfordsville, Ind.; Peterborough, Ontario, Canada

RAYBESTOS-MANHATTAN, INC., Engineered Plastics
Asbestos Textiles
Mechanical Packings Industrial Rubber
Sintered Metal Products
Diamond Wheels Brake Linings
Brake Blocks Clutch Facings
Laundry Pads and Covers
Industrial Adhesives

128

Du Pont

Want more information? Use post card on last page.
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Rubber Covered Equipment
Bowline Balls
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- ELECTRONICS

35

YEARS

Since 1922, industry's
No. 1 source of
standard and special
electronic components
VARIABLE RESISTORS

Miniature

Radio and TV

Transistor Circuits

e

to

Handles a Kilowatt
with ease
Centralab Series PA -230
Rotary Power Switch
mu`tiple-circ
rotary power switch available
T e mos Versatf e

Switching configurations up to 24 positions,
shorting or non -shorting. Meets all your
requirements for transmitters, industrial
test equipment, military and commercial
applications where you want low -loss
operation at high frequencies,
high voltages, and highpower levels.

Wirewound

Military
)111

/2

ELECTRONIC SWITCHES

At.

ruggedness,
accuracy, long life

Miniature Rotary

A

Sections are Grade L-5 Steatite

Voltage breakdown, 3000 volts
R.M.S. between critical parts.

Rotary-Action Flat

Ball -bearing index insures positive
positioning.
Square rotor shaft, combined with

mating Monel driver, provides
rotational accuracy throughout

Rotary Power

Lever -Action

4

length of switch.
Coin -silver contacts, for excellent
current -carrying characteristics.

Customer's problem: Needed

540

contact combination.
Solution: This 30 -section Centralab
Series PA -230 switch.
Centralab can solve your switch

Slide

roblems.

TRANSISTOR AMPLIFIERS

DIVISION OF
LOBE-UNION INC.
962 E. Keefe Ave.
Milwaukee 1, Wis.

Single -stage

In Canada:

Four-stage

804 Mt.

Pleasant Road

Toronto, Ontario

Continued on next page
www.americanradiohistory.com

..

.

continued f ro
preceding page

Smallest, most versatile,
multiple -circuit
rotary switch
Centralab Series 100
ultra
that measures
than
diameter than an ounce - yet has the electrical
rating of larger, heavier
An

-small switch
weighs less

less

1"

CERAMIC CAPACITORS

in

switches.

Available up to 12 positions. Make and break, resistance
load, .5 ampere at 6 volts d.c.; 100 milliamperes at 110 volts,
a.c.; current -carrying capacity, 5 amperes.

Ideal for band switching in subminiature electronic
equipment, transistor circuits, aircraft instruments,
and guided missiles.

Tri

Specialties

PACKAGED
E

Features not found in
phenolic -type switches

-

Maximum voltage flashover
High Q
Low loss
Minimum inter -circuit capacity
Maximum circuit flexibility

CUITS

i.

Complete

Amplifiers

Radio and
TV

Circuits

!Computer

Circuits

Specialized
Units

ENGINEERED

CERAMICS

ruded

Cen

A DIVISION OF
GLOBE-UNION INC.
962 E. Keefe Ave.
Milwaukee 1, Wis.
In Canada:
804 Mt. Pleasant Road
Toronto, Ontario

Parts

Pressed Par

Metallized Parts

Coil Fo

New 36 -page Switch Catalog
Provides specifications on the complete
line of CRL switches capable of
handling power from a kilowatt to a
microwatt. Write for this catalog today.
www.americanradiohistory.com

Hundreds of standard components are carried in stock
by your nearby Centralab
distributors.
Discuss your special requirements with the Centralab representative.

NEW
UNIVERSAL
SYSTEMS

meet 90% of magnetic tape data recording needs
You get all the precision and
accuracy of a custom design and
the off -the -shelf availability and
dollar savings of a "package" design in Davies new Universal Tape
Systems.
Every component has been designed to provide maximum flexibility consistent with overall sys-

tem accuracy. Interchangeable
electronics match the system to
your individual requirements .. .
now and for years to come. Specify
a Universal System that satisfies
your immediate requirements .. .
adding tracks of data capacity as
requirements grow.
Any one of the maximum of
fifteen tracks provided can carry
data recorded by any one of the

three major techniques. Inter-

changeable Direct, FM, and PWM
electronics assure you a vital data
recording system ... able to handle each new job as it arises.
Standard options are also available
to meet the special needs of tele metering and multiplexed data.
Among the features of a Davies
Universal Tape System never before available in "package" equipment are six tape speeds at the flip
of a switch ... automatic switching
discriminators that match tape
speed at the transport ... precise
phase coincidence of data among

all tracks

... and facilities for elec-

tronic flutter -and -wow compensation. Every item has been proved
through years of service in jets,
missiles, and on the ground.
Here's a brief rundown of the
options available to you when
specifying a Davies Universal
Tape System that will grow with
your recording requirements:
Transport: Standard transport offers up to six speeds, selectable at
the flip of a switch. Precision 10
or 14" reels available for 1" or
1M" tape. Three -speed transport
optional for PWM systems.
Heads: In-line multitrack heads
permit up to 15 tracks on 1
tape, assure precise time and phase

coincidence of data among all
tracks. Separate record and playback heads provided. Interleaved
head stacks permitting up to 30
tracks on 1 %" tape, optional for
telemetering, other applications
not requiring data coincidence.

Direct Recording electronics record
and playback data from 100 to
100,000 cps. Ideal for high frequency data, also for recording
complex wave forms made up of
many frequency multiplexed signal channels. Bandpass type discriminators provided for recover ing multiplexed data.
FM electronics frequency modu-

needs at your nearest Honeywell
Obtain your Scotch Brand recording tape for all instrumentation recording

ELECTRONICS-May

1, 1957

Want more information?

Industrial Sales Office.

Use post card on

www.americanradiohistory.com

last page.

late a stable carrier with the data,
to provide extremely accurate data
reproduction, independent of tape
variations.
Pulse Width Modulation (PWM)
electronics permit up to 90 channels of quasi -static data on each
tape track. All PWM electronics
are compatible with standard key ers and decoding equipment.
Flutter -And -Wow Compensation
electronically eliminates the effects of tape speed variation. Included as standard equipment
whenever discriminators are used
for data recovery, they can be
accommodated by every Universal
Tape System. Compensation permits FM channels of a Universal
Tape System to preserve a high
signal-to-noise ratio-better than

50 db at 30 ips, for example.
COMPLETE INFORMATION on
Davies new Universal Tape Systems, and how they can satisfy your
magnetic tape data recording needs
is provided in Bulletin 2701. Write
for your copy to Minneapolis Honeywell Regulator Co., Davies

Laboratories Division, 10721

Hanna Street, Beltsville, Maryland.
Or call Webster 5-2700.

Hoiiëÿwéll
DAVIES

LABORATORIES

DIV.
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MICRO
SWITCH Precision
...

H

FIRST IN PRECISION SWITCHING

Over 200 MICRO SWITCH
Precision Switches help
Wide variety of switch types
in the Hercules
make Lockheed's C-130
Series
Enclosed Switches
Hercules a superb
These combine the features of sealed
struction and high electrical capacity.
They are available with roller arm
military plane
lever actuators.
VA

conor

Series V3 Basic Switches
These have the highest electrical capacity for their size of any switch available.
Are available in wide variety of terminal
designs, contact arrangements and operating characteristics.
Series SE Sealed

Subminiature Switches

These are the smallest and lightest com-

pletely environment -free precision
switches available. They are built to give
trouble -free operation in a, temperature
range of from -65°F to +212°F.
Series DT Double -Pole

Double -Throw Switches

These switches simultaneously make and
break two independent circuits. The
double -pole double -throw switches are
rated for 10 amps. 125 or 250 v ac;
amp. 125 v dc; ! amp. 250 v dc. Temperature rise limits maximum continuous
current to 10 amperes per pole.

Engineering Service cooperated with Lockheed
engineers of the Georgia Division, Marietta, Ga., for five years
in the designing, planning and manufacturing of this planethe first propjet transport accepted by the U. S. Air Force.
Over 200 precision switches at strategic points perform important functions in the operation of this superb aircraft. Other
MICRO SWITCH precision switches are employed in components
for this plane supplied by other manufacturers. Still others
provide important controls for the machine tools used in the
building of the C-130 itself.
MICRO SWITCH

Whatever your design-be it aircraft, machine tools, or any
type of industrial equipment-MICRO SWITCH components and
MICRO SWITCH Engineering Service may help you make a good
design even better.

reputation for reliability, precision and performance is written in the success of such products as the
Lockheed Hercules and thousands of fine industrial products.
MICRO SWITCH Engineering Service is as close as your telephone. Why not call the nearest branch office today?
MICRO SWITCH

.
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Switches have uses unlimited H
HONEYWELL

Here's

tough switch
to take the roughest going

a

SWITCH sealed Type EN switch
was designed to meet tough aircraft problems. Its many unusual features are now
meeting many exacting industrial design

The MICRO

requirements.
How good is this switch? Check your requirements against tests like these:
Precise performance at minus 65°F or
heated to plus 180'F. (Operating force
to 20 lbs. available to facilitate ice
breaking.)

2

Precise performance after 100 hours in
salt brine spray.
Precise performance after hours of immersion under 36 in. head of alternating
iced and heated water.
Precise performance unaffected by 30
days' operation at 104°F and 95%

humidity.
No chattering of contacts-or loosening
of parts-during vibration tests of 10 to
500 cycles per second.

(Send for Catalog No. 77)

Hermetically sealed basic switch
insures constant performance
This small MICRO SWITCH
Type Hs precision switch
is

truly hermetically

sealed, (glass to metal
and metal to metal) to
insure constant operating characteristics under any environmental conditions-for example, no condensation problem.
The switch shown has a lever type actua or for inline
motion operation. The switch is also available with

a roller -lever actuator suitable for

actuation by cams,

slides or other mechanical means.

Characteristics of Switch Shown

Operating force -10 to 22 oz.; Release force -4 oz.
min.; Overtravel- .010 min.; Differential travel
.020in. max.; Weight -1.5 oz.
Electrical Characteristics -28 volts dc-inductive' 10
amperes; resistive 25 amperes; 125 volts ac-inductive 1 ampere; resistive 1 ampere. (Send for Catalog

-

No. 77)

Sealed- Reliable-VersatileGive millions of operations
The MICRO SWITCH Type LS is a small
two -circuit switch which meets a wide
variety of industrial design requirements. It is extremely reliable, ruggedly
housed and can be mounted in almost
any location. Actuator head may be removed in the field and rotated to permit
actuation from any of the four quadrants. The roller -arm actuator is field

ii

3Ì6

adjustable through 360°. It may operate
in either direction, or one direction only.
The electrical rating is: 10 amperes 120,
240 or 480 volts ac; E/z H.P. 120 volts
ac; 1 H.P. 240 volts ac; .8 ampere 115
volts dc; .4 ampere 230 volts dc; .1
ampere 550 volts dc. Pilot duty rating
is 600 volts ac maximum.
(Complete information in Catalog 83)

132

MICRO SWITCH, a Division of Honeywell,
pioneered the manufacture and development
of precision snap -action switches

MICRO SWITCH
H
A

DIVISION OF MINNEAPOLISHONEYWELL REGULATOR COMPANY
in Canada, Leaside, Toronto 17, Ontario

FREEPORT, ILLINOIS

I
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MESSAGE TO AMERICAN INDUSTRY

A

ONE OF

SERIES

A

Can We Afford
a

$71.8 Billion Budget?

THE BUDGET submitted to Congress by Presi-

dent Eisenhower for the year beginning July 1
proposes federal spending of $71.8 billion. In
only four years, three during World War II and
one during the Korean War, has the government spent more. Under the proposed budget
the government expects to collect $73.6 billion,
mostly through individual and corporation income taxes.¡'
The principal reason for the size of the budget
and for this year's increase is an expanding
defense program. About 60% of all budget expenditures in the coming fiscal year will be for
national security programs. Moreover, this area
accounts for about 90% of the proposed increase in federal spending. In addition, as the
chart shows, there are large expenditures proposed for purposes other than defense.
Continued budgets of this size, some contend,
will lead to inflation and wreck our economy.
It has been suggested that they might lead to
"a depression that will curl your hair." Yet
many insist that the budget, large as it is, still
is inadequate in many respects
for defense,
schools, agriculture, small business, health, research, indeed, for almost every activity in
which the government has become involved.

-

Is

budget will be about $416, or $10 more than
this year; but our per capita income rose almost
$80 last year. And, because of our increasing
population, next year's expenditures will, in
fact, amount to less per capita than in 1954
when federal spending was $4 billion lower.
Another way of measuring the burden of government expenditures on the economy is to compare the purchases of goods and services of all
branches of government
federal, state and
local
with the total output of the nation. The
share of our national product taken by government this year will be about the same as in the
past two years and, furthermore, about the same
as the average for the past 28 years.
By the standard of any recent year, the budget
is within the means of the American economy.
In this sense, we can "afford" it. But the pros -

-

-

FEDERAL BUDGET EXPENDITURES

$71.8

$68.9 BILLION

$42.7

NATIONAL

BILLION

$45.3

SECURITY

It Really Too Big?

Actually, the proposed budget would
place no greater burden on the economy
than any budget in the last six years, because our economy has been growing. Fed-

CIVIL
BENEFIT

PROGRAMS

eral spending per capita under the proposed
$7.3

t These

figures refer to the regular federal budget and do not
include operations of trust funds, primarily for social security
programs and the new federal aid program for highways.
which are financed by special taxes.

www.americanradiohistory.com

$2.5

INTEREST
ON DEBT

GOVERNMENT
OPERATIONS

$7.4

$2.2

1958'

1957*
kitislimateJ for fiscal years ending Iene 30

pect of steadily increasing budgets, requiring
20% or more of our national income, introduces
another threat.

The Real Threat
Large and rising budgets that do not balance
government spending with higher tax collections
clearly would be inflationary and would destroy
the value of the savings and income of all who
lagged in the race with climbing prices. But
serious dangers will still exist even if our budget
continues to be balanced, as this year's is.

Budgets that require a large take in
taxes eat up the savings required to finance
private industry. What the taxpayers must
give the government they cannot save. This deprives private industry of the savings and resources needed to expand and modernize pro-

ducing facilities.

High tax rates also undermine the incentive to save and invest in normal business enterprises by taking such a large
share of any income gained. Taxes on corporation income now take 52 % of all income
over $25,000. And taxes on individual incomes
can take as much as 90% of earnings that remain after this 520% bite.

High taxes encourage, on the part of
both individuals and corporations, the
search for "gimmicks" and special treatment. As a leading character in Cameron
Hawley's novel Executive Suite observed : "To
a far greater degree than most people realize,
income tax has become a primary governing
factor in corporation management." Indeed, it
is only because of the numerous gimmicks and
special provisions now available that high tax
rates have not already inflicted greater damage
to economic incentives.
These dangers comprise the real threat of
large and rising federal budgets. It is a threat
to continued growth of our economy, and it is
no less a threat merely because the budget is
technically in balance.

demands now being urged at all levels of government for roads and schools, for instance, are
largely the result of failure to keep pace with
the growth of the country. Furthermore, we
cannot cut provisions for national security below
the minimum level of safety. And unhappily,
defense in the rocket and missile age is fantastically and ever increasingly expensive.
What we can do is enforce some financial
discipline on our military leaders, and hold
down our defense expenditures by making sure
their demands are justified and by requiring
efficiency. In the civilian programs, though some
need to be increased to serve a growing economy,
we can eliminate the outright waste.

A More Difficult Job
We must also do something far more difficult,
and that is to reduce federal programs of aid to
special groups at the expense of all the taxpayers. The new budget calls for over $5 billion
for veterans, and another $5 billion for farmers.
A number of industries and areas stand to
receive aid in large amounts based less on
necessity than on political pressure. These
demands for increased aid, year after year,
must be resisted if we are to have any hope
of stopping a relentless rise in our budget.
Then, as our national income increases, we
can look forward to reducing tax rates and providing greater incentives for the private sector
by keepof the economy. Only in this way

-

ing government spending in line with
economic growth
can we prevent our
federal budget from being a crippling

-

burden.

This message is one of a series prepared by the
McGraw-Hill Department of Economics to help
increase public knowledge and understanding
of important nation-wide developments. Permission is freely extended to newspapers,
groups or individuals to quote or reprint all
or parts of the text.

What Should Be Done?
In attempting to hold government spending
within reasonable bounds, we should not hold
back on needed civilian programs. The heavy

PRESIDENT

McGRAW-HILL PUBLISHING COMPANY, INC.
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ENGINEERS' QUESTIONS AT VOUGHT

"Old Indestructible" Paid a
$3 Million Dividend in Data
When a missile can be flown ... recovered ... and
flown again, it becomes an acquaintance. When a
single Regulus I missile came home 15 times, it got
a name.
"Old Indestructible" began her career by returning flight test information to Vought engineers. The
missile gave the acid test to new launching methods, guidance principles, performance maximums

and telemetering channels. Three flights, and the
bird had paid for herself in fat data installments.
When the missile had been picked clean by
Vought reliability and systems men, she joined the
Navy. Fleet submariners and surface seamen were
ready to operate Regulus as a target drone and
nuclear weapon. Old Indestructible was chosen to
teach them.
The missile qualified six Navy teams in Regulus

simulated nuclear attack.
Thanks to Old Indestructible's dogged return ability, Vought engineers could design its reliability standards into every Navy -bound Regulus. Results were unprecedented. With the Fleet, Regulus
I has completed its 500th successful flight with outstanding on -target success probability.
Today, Vought missile men are using the recovery concept to foolproof a mightier missile. Their
Regulus II has completed 13 flights to date. Significantly, six of these flights were made by one missile.

Package Designer for Electronic Equipment.

Guidance Engineer. Develop and design radar,
magnetic, inertial, infrared, animal and other
guidance and recognition systems beyond present
state of art. Requires ingenuity and analytical
ability, with degree and experience in develop-

Mechanical or Electrical Engineer to design the
package and structure of stabilization systems,
antennas and other high reliability electronic
equipment. Requires engineering degree or equivalent. Related experience desirable.

ment engineering or physics.

4

tactics, logistics and maintenance. Repeated launchings at 70,000 pounds thrust stretched her airframe.
Flight and ground -run time on some components
mounted above 1,000 hours. Operationally, however, the missile was sound when time came for her
16th and final flight, a shipboard launching in a

IMMEDIATE OPENINGS FOR ENGINEERS

Electronics Production Engineer. To coordinate
between engineering and manufacturing during
the fabrication of electronic equipment. Requires
E.E. or M.E. degree, or equivalent, with
year
of design or shop experience.

Senior Systems Design Engineer. To evaluate
and design inertial navigation systems for piloted
and pilotless aircraft. Requires degree in either
electrical or mechanical engineering or in physics.
3 years experience required.

1

CHANCE

A IR
CITA FT
O ZL GHT
DALLAS, TEXAS
POR TED

/ N
To arrange
on these or

for

a

Your income goes further in Dallas
No state income tax. No local or state
sales taxes. Low school and property
taxes, and a favorable cost of living.
That's Dallas ... where tax savings mean
better living.

personal interview, or for

A

C O R
a

prompt report

other current openings, return coupon

to:

Mr. C. A. Besio

Supervisor Engineering Personnel
Chance Vought Aircraft
Dallas, Texas
I am interested in a detailed report

E-3

(

)

personal interview

(

)

on opening for

Name
Address
City and State
ELECTRONICS

- May
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A Transformer becomes

a precision device
with Allegheny Magnetic Materials in the core
*
*
*

Ühje5X

ou4,

Coe

"TRANSFORMER LAMINATIONS"

84 pages of valuable technical data

on standard and custom-made laminations from all grades of Allegheny
Ludlum magnetic core materials.
Prepared from carefully checked and
certified laboratory and service tests

ALLEGHENY SILICON STEEL
ALLEGHENY 4750
ALLEGHENY MUMETAL

The operation of a transformer is no
better than the magnetic core around
which it is built. With Allegheny magnetic materials in the core, you get the
best-uniformly and consistently.
Sure there are reasons why! For
one thing, there's the long experience
of a pioneer in development and
quality control of electrical alloys.
But most important, the A -L line
offers complete coverage of any requirement you may have, any service
specification. It includes all grades of
silicon steel sheets or coil strip, as
well as Allegheny Silectron (grain -

oriented silicon steel), and a wide
selection of special high -permeability
alloys such as Allegheny 4750,
Mumetal, etc.
In addition, our service on magnetic materials includes complete
lamination fabrication and heat treatment facilities. What's more, this
extensive experience in our own lamination stamping department is a
bonus value for all users of A -L
electrical sheets or strip. Let us supply your needs. Allegheny Ludlum

Steel Corporation, Oliver Bldg.,
Pittsburgh 22, Pa.

-includes standard dimensions,

136

specifications, weights, etc. Sent free
on request . . . ask for your copy.

STEELMAKERS to the Electrical Industry

ADDRESS DEPT. E-89

Allegheny Ludlum
Wont more information?

Use post card on lest page.
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THE HEART
of this
Differential
Voltmeter

Is an

Airpax

Chopper

A chopper amplifier extends the range of this null reading VTVM down to 0 ± 0.01 DC volt. An
Airpax Type 175 chopper modulates the input signal
at 60 CPS so that it can readily be amplified and

then the chopper synchronously rectifies the signal
and returns it to the DC portion of the meter.
Here is another example of how a reliable chopper
helps provide the stability essential to modern
electronic equipment. This particular instrument is
one of the precision laboratory meters developed by
John Fluke Manufacturing Co., Seattle, Washington.
Type 175 chopper is one of the Airpax family of
miniature choppers. For full details just write to

Frequency
Voltage -

Dwell Time Balance - Phase angle
Voltage - Current
Noise
Life

COMPANY -.-

MIDDLE RIVER

6.3

±

60 ± 3 CPS
0.6 RMS volts

Contacts
167 ± 10

electrical deg.
within 15 electrical deg.
- 20 ± 5 electrical deg.
up to 100 DC volts
up to 2 MA
- 50 microvolts average

2,000 hours

Hermetically sealed for trouble -free
operation in any atmosphere,
humidity, or altitude.

AIRPAX
PRODUCTS

-

ENGINEERS

BALTIMORE 20, MD.
www.americanradiohistory.com
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how Westinghouse stretches transformer life
through R -F studies in ACE enclosure
R -F interference which often occurs
in power transformers comes under
strict regulation by both the FCC and

military authorities. Standardized tests
have been set up to check this interference against allowable limits. But at
Westinghouse Electric Company's new
Transformer Test Center at Sharon,
Pa., engineers go on to use these measurements of radio frequency to actually
improve the life of transformers.
When r -f generation occurs in a transformer, it releases ionized gasses which
have a deleterious effect on the transformer windings. Reducing, or eliminating the cause of gas ionization, indicated by the generation of r -f interferance, greatly increases transformer life.
To make the accurate radio frequency
measurements required, both the transformers and the delicate test instruments must be isolated from all sorts of
outside radiations. A large Ace shielded
enclosure-measuring 28 feet long, 32

feet wide, and 25 feet high-fulfills
this requirement by providing a guaranteed attenuation of over 100 db for
all frequencies from 14 kc to 1000 mc.
This Ace enclosure is constructed of
prefabricated galvanized steel panels
and frames (RFI-Design)* which assures permanent warp -free protection.
A unique feature of the enclosure is its
16- by 20 -foot electrically operated vertical lift door. Air -operated contact
fingers around the periphery completely
seal the door against r-f leakage.
This example of Ace enclosures for
r -f shielding is just one of the many
"rooms" Ace has designed and supplied
to meet the requirements of industry,
military, and medical work. If you
have a shielding problem in your plant,
an Ace Engineer would be glad to discuss it with you and outline an effective, yet economical solution. Or write
for a free catalog on Ace standard
enclosures.
"Lindsay Structure

First and Finest in Shielded Enclosures
ACE ENGINEERING & MACHINE CO., INC. 3644 N. Lawrence St.
138
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NEARLY 500 G -E MIDGET SOLDERING IRONS are helping to speed
assembly of IBM's giant 704 and 705 "electronic brains" by

providing fast, efficient heat to thousands of intricate joints.
Each complex data processing machine demands perfectly soIdered joints to assure dependable operation. IBM found that
the G -E Midget irons provide excellent heat recovery, even with

repetitive soldering. Result: uniform temperature with minimum loss of heat from joint to joint. Heat can be varied by
simply setting transformer taps. In addition, the G -E Midget
is multi -purpose, since tips are interchangeable. Its maneuverable, light -weight design speeds soldering, even in almost inaccessible areas, with reduced risk of damage to adjacent parts.

500 General Electric midget irons speed
assembly of giant IBM "Electronic Brains"

tip needs no filing. And by actual production -line test, a General Electric
Midget soldering iron tip lasts up to ten
times longer than an ordinary tip.
IRONCLAD

For more information,

RAPID HEAT

TRANSFER

is

achieved

through a tubular heater located in the
copper tip. Result: the General Electric
Midget's heat efficiency is 90%.

FOUR-IN -ONE IRON

with h",

duction by reducing operator fatigue.

write for GED-2243, G-E Midget Soldering Iron, Section 724-6, General Electric Co., Schenectady

GENERAL (

ELECTRIC

www.americanradiohistory.com

f", ,s" tip

sizes. Weighing less than three ounces, the
General Electric Midget iron speeds pro-

5,

New York.
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Here's the newest addition to the Mallory capacitor line-a complete
array of low-cost metal tubular aluminum electrolytic capacitors in
miniature. Especially designed for the ever -widening field of miniature
circuitry, these components are excellent for such equipment as transistorized pocket radios, midget recorders, and similar portable electronic gear.
Available in an extremely wide range of capacity and voltage ratings,
these miniature capacitors are built to the same high standards of Mallory
quality known the world over. Featured are the extremely small physical
sizes and exceptionally low leakage current ratings-the latter, a very
important factor in the design of battery powered equipment where
battery drain must be held to a minimum.
The container for these miniature electrolytic capacitors is made of
aluminum, with silicone rubber hermetic end seals. Capacitors can be
supplied with vinyl insulating sleeves, if required. The leads are of No. 22
gauge bare tinned copper, 13% inches long. These capacitors have an
operating range of -20 to +65°C. Actual size ranges from as little as gis'r
diameter by %" long-to the largest, %" diameter by %" long.
Complete data is available from Mallory-ask our representative, or
write direct. Mallory engineers are available to assist on your capacitor
application problems.

25
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12
12
12

1

2
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15
15

20
30

25
25
25
25

5
8

15

20

50
50
50

5

10
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Expect more .

get more from

Serving Industry with These Products:
Electromechanical

-

-

Resistors

Switches

Tuning

Devices

P.R.

Vibrators

Electrochemical
Capacitors
Mercury and Zinc -Carbon Batteries
Metallurgical
Contacts
Special Metals
Welding Materials

-

MALLORY

Parts distributors in all major cities stock Mallory
standard components for your convenience.
P.
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MALLORY 8 CO..Inc.
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MALLORY & CO. Inc.,
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1957

CROSS

TALK

CRYSTAL BALL . . . ELECTRONICS' 22 editors
were asked at a home office meeting just before
deadline to look into the immediate future of the
industry. Here, unadorned, is what they said :
The industry will continue to expand ; no radical
spurt, but steady upward progress.
Money for missile control systems will be plentiful, but there may be losses in other military business.
This will steadily increase interest in the commercial market.
Pre -design market research will become more
commonplace; manufacturers want to be more certain proposed new products will sell.
More money will come into the field.
One route will be via merger between electronic
companies.
Another will be continued acquisition of electronic companies by other groups seeking diversification into growth industries.
This will make the going tougher for some small
companies, but subcontracting will keep most of
them in business and technical developments will
bring new ones into the field.
There probably will be more mortality among tv
receiver makers.
The year ahead may be generally distinguished
by closer attention to operating costs.
ELECTRONICS

- May

1,

On the technical side, the staff sees it this way:
Increased application for transistors will probably be the year's most noticeable trend.
Along with this trend will come further miniaturizing of component parts, and components suited
to higher -temperature operation.
There will be increasing emphasis upon mechanized wiring of all kinds.
Pre-packaged circuits of the plug-in type will
return to the news.
Continuing pressure for equipment reliability
will lead to more environmental testing of complete
assemblies.
Use of electronic machine control will be further
stimulated by rising labor costs.
Data processing systems for large business organizations will move forward at a rapid rate.
Instrumentation for nuclear application will
shape up importantly in dollars.
New methods of communicating, and improveto
ment of older methods, will return the spotlight
industry.
this branch of the electronics
out.
Now, let's see how this crystal -balling pans
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DECK UNIT

SEA UNIT
SINGLE CONDUCTOR

AMP

CABLE TO SURFACE

TAPE
REC

By JAMES M. SNODGRASS

and
JOHN H. CAWLEY,

Jr.

Special Development Division
Scripps Institute of Oceanography
University .of California
La Jolla, California

LOWPASS
FILTER

EPUT

COUNTER

NIGH -

PASS

OSC

AMP

FILTER

FREO

FRED

THERM-

METER

METER

ISTOR

JIB

r
TEMP
BIAS

%-Y
RECORDER

DEPTH
BIAS

FIG. 1-Outputs of depth and temperature sensing systems are separated in high and
low-pass filters for X-Y chart recorder

BATHYTHERMOMETER
SUMMARY
Two -unit transistorized system lowered from ship gives plot
of temperature against depth. Absolute accuracy in depth is better than
±0.25 percent and temperature sensitivity of 0.05 degree C can be obtained.
Vibrating wire transducer and thermistor Wien -bridge oscillator provide
depth and temperature data, respectively
temperature as a func- ble diaphragm. Both signals are tuning fork. The wire is of nontion of depth provides valu- sent over a single conductor to the magnetic material and is placed in
able information for oceanographic ship where they are separated by a fixed magnetic field at right
studies. Previous methods of meas- high-pass and low-pass filters for angles to the axis of the wire.
urement by mechanical means pro- recording.
When the wire vibrates at its natuvided an accuracy of -±- 0.5 C and
ral frequency, it becomes an a -c
Depth Measurement
i- 5 ft in depth.
generator, generating a voltage that
Resolution of the order of 1 ft in
A Vibrotron is a vibrating -wire can be amplified by conventional
1,000 in depth and 0.1 C in tem- transducer in which a mechanical means. If some of the amplified
perature are required in present- displacement is converted into a voltage is fed back to the ends of
day oceanographic work. In addi- frequency change of a vibrating the wire in phase with the gention, continuous profile recording is wire. The wire is connected at one erated voltage, vibration is susdesirable. The system described end to a pressure -sensing dia- tained.
here is one approach to this prob- phragm. A displacement of the
An age circuit is added to the
lem.
diaphragm changes the tension in amplifier to control the amplitude
In the block diagram of Fig. 1, the wire thus changing the fre- of vibration. The output frequency
frequency variation of a thermistor quency of vibration. Frequency of the system is a pure sine wave,
Wien -bridge oscillator is used to range of the unit used in this equip- controlled by the axial displacement
measure temperature. Depth in- ment is approximately 9,600 to of the wire. The output frequency
formation is provided by monitor- 11,240 cps.
is thus nearly a linear function of
ing the frequency change of a
Electrically, the vibrating wire the pressure applied to the presvibrating wire connected to a flexi- is similar to an electrically driven sure -sensing diaphragm.
LEAN
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Research ship equipped with boom for raising and lowering bathythermometer to measure
temperature gradient of ocean water

Depth sensing unit with cover removed to
show vibrating -wire transducer (center)

Telemeters Ocean Data
Figure 2 illustrates the circuitry
for the three -stage transistor amplifier used with the vibrating wire
transducer. Because the vibrating
wire and static wire impedances are
relatively low, a step-up transformer is utilized. The grounded emitter first stage is resistance -capacitance coupled to the grounded emitter second stage, which in turn,
is directly coupled to the grounded collector output stage. A properly
phased positive-feedback loop is
fed from the low-impedance emitter
of Qs to the center -tap of two
resistances bridged across the primary of the input transformer.
An automatic -gain -control net-

The measured value of r3 at one
Vibratron at constant amplitude. milliampere for the type 202 transBecause the relationship between istor used is 33 ohms. The variaamplitude and frequency of vibra- tion in the measured and computed
tion is exponential, it is necessary values results in part from assumpto maintain the amplitude constant tions made in deriving the equation
for a given stability. A voltage of for voltage gain.
The graph of Fig. 3B plots outbetween one and two millivolts
measured across the vibrating wire put voltage as a function of input
voltage for the three -stage ampliis considered satisfactory.
Under the operating conditions fier. Also plotted is emitter current
chosen, gain of the first grounded - of the first stage as a function of
emitter stage is essentially depend- input voltage. The overall result of
ent upon the value of r3. If I, is the automatic gain control action
varied over a range of 75 to 20µa, is less than i -db change in output
the graph of Fig. 3A shows the voltage for a 3 -db change in the
variation in voltage gain of the input voltage at values over one
first stage versus input voltage. millivolt input.

work is necessary to drive the

Temperature Stability
+

22.5v

0.0005

K. X1,000

10K

27K

100K
02

IOOK

202A

o,

202A

10

47K

VIB WIRE

I

IN56

10

-)+

+

I0K6

47
K
10

03

202A

10

STATIC
WIRE

20-25K

IOK

1-

Eo=35

I

N

10

IOK

2-Transistor amplifier for vibrating wire transducer uses agc to maintain outpu
level at constant amplitude
FIG.
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The temperature stability of the
amplifier is considered adequate for
this application. Sea -water temperature generally is found in the
range of 0 to 28 C. Bias stabilization is generally established by the
large emitter resistors and the voltage dividers in the base circuits of
the first two stages. The degree of
temperature stability was measured in actual tests from 5 to 55 C.
Fig. 3C shows the results of out 143
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FIG. 3-First stage gain (A), output and agc response (B) and frequency response curve
(C) for transistor amplifier used for depth measurement

collector transistor output stage
serves to isolate the output circuit
from the oscillator section. An output voltage of 0.5 volt is available
when loaded by a 500 -ohm line.
The temperature stability of this
oscillator is satisfactory for this
application. When properly adjusted, a frequency variation of
one to two cps over an eight -hour
period at constant temperature is
normal.
Over a temperature range of 5
to 50 C, a frequency change of four
to five cps was observed in labora-

tory tests.
Speed of response is important
since the instrument is lowered and
raised through the water at a rate
of 2.5 feet per second. A thermal
time constant of one second or less
is necessary to resolve all the detail
present. A step -function change in
temperature will result in a frequency equilibrium within two seconds in sea water. This time has
been cut to the order of one second
on occasion by grinding down the
glass surface of the thermistor
beads.
Instrument Housings

FIG. 4-Wien-bridge oscillator circuit used to measure water temperature. Units encapsulated in epoxy resin and sealed in pressure tight housing.

put voltage against temperature.
Only minor distortion was noticed
over this range.
The output voltage is approximately 0.5 volt when working into
a loaded 500-ohm line.
Temperature Sensing Circuits

The temperature sensitive oscillator is of the Wien bridge type,
with 6014A thermistors as resistive
elements in the reactive arms of
the bridge. This type oscillator was
chosen because of its simplicity and
dependable performance. Its one
disadvantage is that separate filament batteries are necessary when
using filament type tubes. The circuit is shown in Fig. 4.
The bridge balance and oscillator
frequency is set by
R1= 2r

f

- 1.59

X 101

where f. = frequency of oscillation,
R1 = negative feedback resistor,

r=

lamp resistance, R = thermistor resistance and C = capacitance
in each half of positive feedback
arm.
The temperature coefficient of resistance for the thermistor chosen
is -3.9 percent per deg C. Unfortunately, the resistance versus
temperature characteristic is nonlinear as shown by the following
equation
R = Rae exp B[(1/T)- (1/T0)]
where R. is resistance at reference
temperature in deg K, and B is a
constant dependent on thermistor
material.
When the resistance of the reactive arms is allowed to vary
according to this relationship, the
frequency - temperature graph of
Fig. 5 is formed. An average sensitivity of about 40 cps per. deg C
is established.
:

Battery Supply
The tubes chosen use 40 -ma filaments, making economic battery
operation feasible. The grounded -

144

Both the pressure sensitive transistor amplifier and the temperature

sensitive oscillator are encapsulated
in a silica -filled epoxy resin. Plug-in
construction is used to simplify

1,600

t31,200
800

400
0

4

8

16

20

24

28

C

FIG. 5-Plot of oscillator frequency varia
tion with temperature

K=X 1,000
500

6-Zero set circuit used with re
corder. Variable resistor and potentiom
eter are helical type
FIG.
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maintenance and construction.
The instrument is divided into
pressure and temperature units and
individually housed so that they
might be used separately if desired.
The cases are of 5 in. inside diameter, 0.312 in. stainless steel
tube. The end plates are of 1 -in.
brass with O-ring pressure seals.
Packing glands are used pass the
instrument leads to the surface.
The two instrument housings are
pressure tight and designed for a
maximum pressure of 5,000 lb per
sq in., with an adequate safety
factor.
The outputs of the pressure and
temperature units are coupled on
one side to the instrument case and
the other to a single -wire polyethylene -insulated cable. The cable is
a 19 -strand steel wire with a tensile
strength of about 2,800 pounds.
The polyethylene jacket brings the
overall diameter of the cable to
approximately 0.32 inch. The polyethylene jacket also performs the
extremely important job of giving
the cable buoyancy. This allows the
cable to support much greater instrument loads at greater depths,
since the cable itself is almost
weightless in sea -water.
At the surface the signal is taken
off the research vessel's winch via
slip -rings. A sea return to the instrument is used with a zinc plate
serving as the ground -return connection.

to roll the chart manually after
each successive run, thus completing a family of bathythermometer

curves.
The two channels are also recorded on magnetic tape. A dual
channel recorder is used with the
combined temperature and pressure information recorded on one
channel and a constant 5,000 -cps
signal on the other. The advantages
of this type data storage and playback are self-evident and work is

the overall depth -measuring system
is therefore of the order of 0.3 inch.
Absolute accuracy in depth is better
than ±0.25 percent or ±2.5 ft in
1,000.

The temperature sensitivity is
approximately 40 cps per deg. C.
When these parameters are converted to direct current and applied to the function plotter with a
ten -inch chart width, a depth variation of ±2.5 ft per 1,000 can easily
be read. If ten degrees of tempera-

FIG. 7-Typical family of temperature -depth curves obtained with bathythermometer
off the coast of San Diego, California

being continued to perfect this
phase of the instrumentation prob-

ture are applied to ten inches of
chart, a temperature variation of

Surface instrumentation,
as
shown by the block diagram, consists of a broad -band amplifier
capable of handling frequencies up
to 15 kc. The frequencies are then
separated by a high-pass and a lowpass filter and passed to a demodulator. The resulting d -c outputs are
functions of pressure and tempera-

lem.

0.050 deg C can

necessity. It is shown in Fig. 6.
This zero offset method is used to
set at center scale on the recorder
the midrange of both the temperature and pressure functions.
Pressure signal is applied to the
X-axis and temperature signal to
the Y-axis. This makes it possible

cated.
The vibrating -wire transducer
has an absolute resolution of approximately 0.003 inch at the 2.5 ft
lowering rate generally used. The
overall system is limited by the
time constant of the frequency
meter. The resulting resolution of

Surface Instrumentation

Test Results

This instrument has been used
at sea with good results. Fig. 7 is
a continuous bathythermometer
plot taken at sea off San Diego,
California. The research vessel was
drifting very slowly. Over the narrow range covered, the temperature.
To make these parameters suit- ture scale is nearly linear. Small
able for recording on an X-Y positive and negative temperature
function plotter, a circuit to set gradients are readily apparent and
zero bias and scale factor is a possible sound channels are indi-

ELECTRONICS
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be accurately
plotted.
Reproduction of pressure and
temperature plots takes place without significant hysteresis effects.
This was checked while at sea,
where surface temperature and
pressure can be accurately measured.
This work was carried out at the
Special Developments Division of
the Scripps Institution of Oceanography and was supported by
funds from the Office of Naval Research and the Bureau of Ships,
United States Navy. The authors
extend their gratitude to all who
took part in this problem, and in
particularly to G. T. Barlow and
R. M. Blei for their help and
assistance in the construction of
the equipment.
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Simultaneous Color -TV
UMMARY
Differential gain, phase characteristic, flag burst and chroma
amplitudes can be determined on monitors or home receivers using test
signal that is transmitted simultaneous with program. Waveforms occupy

three horizontal lines, one line displaced above top of picture
several years there has been
need for some type of information that can be transmitted during a television program to establish levels of sync, setup and peak
white. With the introduction of
color broadcasting, there has developed the necessity for determining

windows, stairsteps, multiburst
and variable -duty -cycle bars. These
may be transmitted during the station breaks and provide much valuable information concerning system
performance. Since they do not

FOR

appear during program transmission time, it is impossible to appraise the performance of a system
while it is in use.

differential gain and phase characteristics of the system as well as
the amplitude of flag burst and

Picture Quality

chroma.
Considerable progress has been
made by the use of such signals as

Departures from normal, either
steady state or transient, can not

be apprehended until

the system
has degenerated to the extent of
causing noticeable impairment of
picture quality. The extent of such
impairment may produce only slight
picture degradation or it may ruin
the picture completely. Needed is
a signal that may be transmitted
concurrently with the television
program, one that does not produce
adverse effects upon the picture
and yet is of such nature as to
suffer the same distortions as the
picture. The signal to be described
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TEST SIGNAL
By RALPH C. KENNEDY
National Broadcasting

Co.

New York, N. Y.

meets all the above requirements.
Figure 1 shows the test signal
for three different oscilloscope
sweep times. In Fig. 1A, the signal
appears after the second set of
equalizing pulses during the vertical blanking time. The signal,
which occupies three horizontal
lines, is located close to the top of
the picture. As shown in Fig. 1B
and 1C, only one inactive line separates the test signal and the top
of the picture.
This location has been found es-
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1-Test signal for three sweep
speeds. Signal appears after second set
of equalizing pulses (A) in vertical blanks
FIG.

sential. If the signal appears earlier in the blanking interval, some
receivers and monitors show retrace
lines where the half -white and
white bars appear.
Figure 1 also shows that each
of the three lines is the same and
consists essentially of three pedestals having amplitudes of 50, 0
and 100 units respectively on the
IRE scale corresponding to half
white, sync and white.
Starting with sync and proceeding from left to right, there are the
usual breeze -way, color -flag-burst
and back -porch intervals. About
1 µsec after the color flag burst,
there appears 20 µsec of half -white
amplitude bar having a rise time
of 0.1 µsec. Centered and superimposed on this bar is 10 µsec of
3.579 -mc sine -wave phased 180 deg
from the flag burst.
This bar is followed by 2 µsec
of sync pedestal after which appears 10 µsec of 3.579 -me sine wave phased to magenta and superimposed on the pedestal.
Two microseconds of sync pedestal separates the magenta sine-wave
and the next bar. This has a duration of 20 µsec and an amplitude
of 100 IRE units, which corresponds to white. The rise time of
this bar is 0.1 µsec. Centered on

2-Signal inserted in color program
(A). Test signal inserted in monochrome
program (B) shows no flag burst
FIG.

this bar is 10 µsec of 3.579 me sine
wave phased to cyan. The sine
waves are depressed into the pedestal so that the positive crests
correspond to 100 IRE units. This
is done so as to have no part of
the signal exceed white level, which
represents the maximum acceptible
negative modulation level for the

transmitter.

The amplitudes of the three sine wave portions are 40 IRE units,
peak -to -peak. The a -c axis of the
cyan data is therefore at 80 IRE
units.
Choice of Signal
It is well to consider various aspects of the signal and the conclusions that lead to the present
wave form. Initially, it was desired to create a signal indicating
the proper values for white level,

chroma and burst amplitudes.
Transmission of white level alone
has no meaning if nonlinearities
exist anywhere in the system since
stretching or clipping of the white
bar will not reveal the amount of
departure from the original.
The half-amplitude bar is used
to establish all other levels. It is
assumed that this bar can be sent
undistorted through the circuit
under test. Since it closely approx147
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imates the a -c axis of the signal,
it should suffer a minimum of distortion in transmission.
The white bar has twice the amplitude of the half-amplitude bar
and any stretching or compressing
of white is easily detected from the
ratio of the two amplitudes that
can be quickly determined.
Placing the two bars at the left
and right of the screen is desirable
to reduce halation in the top center of the picture. The three sinewave signals placed on the pedestals makes possible the evaluation
of the differential gain and phase

distortion.
The choice of burst + 180 deg
for one of the sine -wave phases
was made for two reasons. It is
easy to see if it is properly adjusted when viewed on a vector scope since it and the flag burst
vector should form a straight line.
It also provides a ready reference
when used with a monochrome signal that has no flag burst.
Color Choice

Since the eye is most sensitive
to cyan and magenta hue variations, it was decided to use these
two phases for the other sine -wave
signals. There appears to be some
possibility that these colors may
aid in adjusting receivers and monitors.
The amplitudes of the three sine
waves are made identical to aid in
measuring differential gain distortion. The flag burst and the three
sine-wave signals should have the
same amplitude and lie on the
same axis when the signal is passed
through a high-pass filter having a
1 -mc cutoff frequency. Departures
from this condition are caused by
differential gain distortion.
When a color program containing the test signal is viewed on a
vectorscope, the three sine waves
produce vectors that are quite apparent. These change their positions when they are passed through
a system having differential phase
distortion. The amount of distortion can be read to one degree on
a vectorscope.
The 10 -µsec duration of the
sine -wave signals may seem long.
However, severe distortion of the
ELECTRONICS
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flag burst may occur owing to
bandwith limitations in the transmission system. This effect has
been termed footballing from the
shape of the flag burst suffering
this distortion. For large distortions of this type, it is impossible
to tell what the received amplitude
of flag burst really should be. The
10 sec of sine wave is long enough
to permit several cycles having the
same amplitude to appear in the
middle of the interval even for
gross bandwidth limitations.
Pedestal Signals

The pedestals are made longer
in time than their associated sine
waves for several reasons. Compression or clipping of white level
will cause the a -c axis of the sine
wave to be bowed. The amount of
bowing can be compared to the
pedestal.
The pedestal also shows a rounded
shape on the leading edge (integration) or a spike (differentiation)
when the low -frequency (15 kc to
a few -hundred kilocycles) region
suffers phase -vs-frequency distortion. This form of distortion is
evident as a tilt in the pedestal or
smear in the picture. It also causes
an apparent loss in resolution.
Hence, it is possible with the test
signal to appraise the low -frequency transient conditions in the
system.
Measurements

In addition to the data available
in an oscilloscope presentation as
is shown in Fig. 1, there are also
those obtained from a vectorscope
screen such as is found in Fig. 2A
and 2B,, In Fig. 2A, the signal is
inserted in a color program. The
flag burst vector appears as a horizontal line to the left of the origin.
The vector representing the sine
wave in the test signal phased 180
deg away from the flag burst is
apparent as a horizontal line to the
right of the origin. The magenta
vector is about 120 deg clockwise
from the flag burst while the cyan
vector is 103 deg counterclockwise
from the flag burst.
Figure 2B shows the test signal
inserted in a monochrome program.
Since no flag burst is present, the

vector to the left of the origin is
missing. However, the three vectors representing burst + 180 deg,
magenta and cyan are clearly presented. This indicates the possible
utility of the signal on testing a
monochrome circuit prior to its
being used for color by the broadcaster.
The signal has been used on the
air for a number of months following FCC authorization. No adverse
affects have been noted either in
monitors or receivers. It has materially aided in making various
adjustments necessary for color
transmissions.
Generator

Figure 3 is a block diagram
while Fig. 4 is the complete circuit
diagram of the generator. Development of the complete waveform
requires four phantastrons used as
multivibrators and four open -circuit delay lines to control pulse
width. Three phase shifters control
the phases of the three sine -wave
signals. These are continuously
variable through 360 deg.
Two multivibrators are used to
establish the number and location
of the lines comprising the signal
in the vertical blanking interval.
The signal is added on the feedback
loop of a line amplifier connected

in cascade with the Y channel delay
line of the colorplexer.
The half-white and white pedestals are combined and clipped at
horizontal line rate after which

they are gated at the vertical rate.
The magenta pedestal is gated at
horizontal line rate, reduced to an
a -c axis signal and then gated at
vertical rate. The two parts of the
signal are combined at this time.
This procedure is used to permit
clipping of the half -white and white
pedestals, which adjusts their amplitudes, without clipping the magenta sine wave.
The author is indebted to A. L.
Hammerschmidt, Vice President
and Chief Engineer of the National
Broadcasting Company and Howard
C. Gronberg of the NBC Engineering Department for valuable suggestions and encouragement given
during the course of this investigation.
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COUNTER CIRCUITS
By E. F. WELLER,

Jr.,

N. W. SCHUBRING and M. E.
Research Staff

FITCH*

General Motors Corp.
Detroit, Mich.

SUMMARY
Peak pressure distribution counter quantizes a sixty -degree
sector of crank angle into three -degree intervals or channels to study ignition characteristics of various fuels for auto engines. Two -decade counter in
each channel is gated by 21 -stage ring counter to register possible pulses
occurring at time of peak compression pressure. Equipment uses plug-in subassemblies wherever possible

has
received considerable attention
in the past few years.i It may be
detected by engine roughness
caused by wild ping, preignition or
postignition. Recent studies indicate that use of higher compression
ratios in the near future may be
limited by this phenomena rather
than by fuel octane requirements.
A number of methods2 3, 4, 5, have
been proposed for measuring and
PARTICLE -INDUCED IGNITION
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FIG. 1-Part of normal combustion sequence (upper two rows) as viewed through a
quartz -headed engine and complex pattern resulting from particle -induced ignition (bottom
rows). Numbers represent crank-angle position in degrees during power stroke
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evaluating particle ignition, but
these methods give qualitative
rather than quantitative results.
This article discusses an instrument developed to provide a rapid
and accurate method of rating
fuels.
Combustion
Under normal operating conditions, the engine cylinder combustion processes proceed as a
smooth -burning flame front. Particle ignition, on the other hand,
causes erratic fuel burning, resulting in preignition, etc. In Fig. 1,
two different types of combustion
are shown, for normal operation
and for particle ignition.
The method for rating fuels consists of determining the difference
in position of peak pressure for

TOTALI ZER
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FIG. 2-Block diagram shows how crank angle is quantized into 20 channels tha

register distribution

of

peak pressure pulses occurring during ignition
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ANALYZE IGNITION

Information obtained from peak pressure distribution counter on racks at left, used with
single -cylinder test engine at right, enables engineers to determine particle ignition
characteristics of many fuels in a relatively short period of time

normal and particle ignition when
similarly compared to reference
fuels. Particle ignition is produced
by injecting a known weight of engine deposits into the chamber for
both the reference and test fuels.
Because of engine cyclic variations in air -fuel ratio, etc, the peak
pressure does not occur at a specific
crank angle, but over a band of
crank angles.
The deposit ignition peak pressures are scattered over a wider
band caused by variation in deposit
concentration in addition to cyclic
variations. It is therefore, necessary to obtain sufficient data to be
able to determine the average peak
pressure from the normal and deposit -ignited engine cycles.
Originally a film technique using
double-beam oscilloscope traces was
employed. The data reduction time
for such a method became prohibitive when many fuels were to be
tested.
The instrumentation developed to
aid in this test work quantizes a
60-deg sector of crank angle into
3 -deg increments or channels covering the portion of the engine cycle
wherein the distribution occurs.
Ideally it is desirable to have an
infinite number of channels. This
is not practical, however, and the
20 channels in the peak pressure
ELECTRONICS
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been
shown to produce sufficiently accurate data to rate fuels closely.

distribution

counter have

Peak Pressure Counter
A simplified block diagram of the
counter is shown in Fig. 2. A timing wheel, connected to the crank
shaft, synchronizes the operation
with the engine under test. Capacitance -displacement pickups are
located to detect the proximity of
projections on the wheel. The detected changes in capacitance are
converted to electrical signals by
two capacitance-sensitive detectors: The signals from these detectors are fed to pulse -shaping
amplifiers where they are sharpened
to operate and synchronize a 21 stage ring -counter circuit.
The engine pressure is detected
by a capacitor -type engine pressure
transducer' that feeds a Capacagage unit to provide an electrical
equivalence of pressure variations.
This provides the input to the peak
pressure circuit. High -frequency
hash, such as that due to engine

knock, is removed by a low-pass

filter to provide electrical signals
corresponding to typical pressure.
The filter was designed to preserve
the basic waveform by making the
phase shift a linear function of frequency over the desired range.

Extensive use of plug-in subassemblies is
evident in this view of the counter. Duct
at right distributes power to assemblies

Thus, a constant delay is introduced, but one which may be
readily compensated.
The instrument can be started
at any point in the engine cycle
when obtaining a normal distribution. However, when testing for
the effects of particle -induced ignition it is necessary to actuate the
counter by a cam, turning at camshaft speed, that permits the control valve to operate only during
the low-pressure portion of the engine cycle prior to the compression
The deposits are injected into
ENGINE
PRESSURE SIGNAL
T.D.C.

PEAK
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PRESSURE PULSE
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ii
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FIG. 3-Simplified timing chart. Pulse
generated at peak pressure is gated
through synchronised ring counter. Dec-

ade counters register coincidence between
peak pressure and an open ring stage
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FIG. 4-Timing-pulse circuit. Negative pulses at 3 -degree Intervals are generated from capacitance variations between timing wheel
and displacement pickup that are amplified and shaped to trigger the blocking oscillator output stage

the combustion chamber by highpressure nitrogen. When the valve
opens, a signal is transmitted to the
gating circuit, opening the gate and
permitting
the
peak -pressure
pulses to pass on to the totalizer
and coincidence gates. Operation
of the counter is more easily understood by referring to the timing diagram in Fig. 3.

put and helps prevent oscillations
which tend to be generated in this
stage.
At this point the signal level is
sufficient but of the wrong polarity.
The first section of the next amplifier inverts the signal to drive a
pulse amplifier. The output from
the pulse amplifier is a 150-v negative pulse with a duration of 90
µsec.

Reset Pulse

Timing Pulses

The reset pulse occurs once per
engine revolution and synchronizes
the ring counter prior to the operation of the ring by the timing
pulses. The Capacagage signal, an
electrical analog of the capacitance
variation between the displacement
pickup and a stud in the timing
wheel, is fed to a twin -triode amplifier. The output from this stage
is differentiated and the negative
portion removed by diode clipping.
A small capacitor across the output
of a second amplifier filters the out-

Timing pulses are also generated
from the timing wheel with a Capacagage and displacement transducer. There are 21 of these pulses
separated by 3 -deg increments that
can be adjusted to occur anywhere
in the engine cycle by angularly
shifting the wheel with respect to
the pickup. The wheel is located so
that channel 1 begins at or near top
dead center. The circuit for the
timing pulses is shown in Fig. 4.
The detector output is fed to ampli-

fier V, and then through diode
clipper VS,,. Only the signal variations which occur on top of the signal pedestal are desired, to amplify
the entire signal in V; would result
in blocking this amplifier. The
output from V, is differentiated,
amplified in VF and clipped by V,5.
The signal at this point is negative
and is used to drive amplifier V,.
The output of V, is differentiated
and drives trigger V,O.
To obtain sufficient drive for
blocking oscillator V it was necessary to use cathode follower stage
V,,. The output of the blocking
oscillator is a negative 1.5 -µsec
pulse, 120 volts in amplitude.
Peak Pressure Circuit

Low-frequency
amplifier
V,,
shown in Fig. 5, amplifies and inverts the signal, after which it is
fed to a clipper having an adjustable clipping level. The clipping
level is normally set to pass the por -
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to 20 µ sec by the pulse width control. This pulse is inverted by V°,d
and applied to cathode -follower Ve
where the impedance is transformed to a value sufficiently low to
drive the connecting coaxial cables.

tion of the signal corresponding to
all pressures just above the compression pressure at top dead
center. The resulting signal has a
flat baseline and only one other
position of zero slope and thus
lends itself to differentiation to
provide a baseline crossing point at
the time corresponding to peak
pressure. Since the clipped signals
assume a variety of waveshapes
and have a wide dynamic amplitude range, regenerative differentiator Via was developed
The differentiated signal from
V which crosses the baseline at
the peak pressure time is amplified
by V,,. The 120-µµf capacitor from
output to ground prevents oscillation. Stage V is an overdriven
amplifier normally biased near cutoff to provide a signal approaching
a rectangular pulse. The leading
edge corresponds to time of peak
pressure. This signal is differentiated and the negative spike is removed by clipping the stage V,49.
The positive spike triggers oneshot multivibrator V,8 to provide a
16-millisec rectangular pulse. This
insures that any retriggering resulting from oscillation in the amplifiers is precluded and a spurious
peak -pressure pulse cannot occur
until the active channels have been
passed.
To supply the proper waveform
to trigger the counters, the 16-millisec rectangular pulse is again differentiated and the leading spike
made to trigger one-shot multivibrator V,,. The output rectangular
pulse width of V is normally set

DIFFERENTIATOR

The reset pulse and timing
pulses control a 21 -stage ring
counter or electronic commutator.
The channel decade counters and
the coincidence gates register a
count when coincidence exists between an active channel and a peak
pressure pulse. The peak pressure
pulses at this point have been gated
and inverted by the control circuit
to permit counting during a specified interval.
Each counter stage is essentially
an Eccles -Jordan circuit. The cathodes of all left sections in each
stage are tied to a common 1,000 ohm potentiometer while the cathodes of the right sections, are tied
to a common 20,000 -ohm potentiometer. When these common cathode resistors are adjusted to have
a ratio of approximately 1 to 20,
the quiescent state will be such that
20 of th& left sections of the 21
stages will be conducting while the
right section of the remaining
stage must be conducting to end up
with equal cathode potentials. The
negative timing pulses are applied
to all of the left -section cathodes
simultaneously. The one stage in
which the left section had not been
conducting will be forced into conduction by the negative timing
pulse. Each successive timing pulse
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usec by the pulse width control

indexes the ring one step forward.
Orientation of the ring is assured by a reset pulse which conditions the ring such that the first
channel gate from the ring in each
cycle is generated by the first stage.
The successive positive gates
from ring stages 1 through 20 are
each applied to one control grid of
separate coincidence gate stages
for each of the 20 channels. The
other control grids of each of the
20 coincidence gate stages are connected in common and are fed the
positive -gated peak pressure pulse.
When the gated peak pressure
pulse is coincident with the positive gate from a ring stage the
coincidence -gate stage conducts,
giving a negative signal. This negative pulse is reinverted and amplified and subsequently fed to the
units decade counter° for that
channel. When the units counter
completes the registration of a
decade, a count is transmitted to
the tens counter. In this way a total
of 99 counts per channel is possible.
Control and Totalizing

The control and totalizer circuits
shown in Fig. 6 initiate and terminate the active counting period.
Opening the reset bus resets all
counters including the totalizer to
zero. When the total number of
peak pressure pulses reaches the
preset value of the totalizer counter
the counting stops.
Thyratron V,66 energizes the solenoid control valve, permitting injection of powdered engine deposits
into the combustion chamber. The
thyratron firing time is interlocked
by cam -actuated contacts on the engine to insure injection during the
intake stroke only, thus precluding
the possibility of backfire through
the injection valve. The control
normally has a fixed
grid of
negative bias. Pressing the start
button energizes the relay, provided that the interlock is open. If
the interlock happens to be closed
at that instant, the relay is shortcircuited through its normally
closed contact but as soon as the

interlock breaks, the relay energizes.
The next time that the enginedriven interlock closes, the grid
of Va, is grounded through a
10,000 -ohm resistor, overcoming
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FIG. 6-Control and totalizer circuits show how peak pressure pulses are gated when particle control valve is actuated. Output is
obtained when three -decade totalizer counter reaches its preset wring .which may h any multiple of 10 up to 10.000

the bias, and the thyratron fires.
The injection -valve solenoid in the
plate circuit is energized, permitting compressed nitrogen to blow
deposits into the combustion chamber. The grid of the thyratron is
grounded once every engine cycle
until the start button is released
but the 47,000-ohm and 8µf time
constant in the B supply to the
thyratron insures that the valve is
energized only once.
The negative signal taken from
the plate of the thyratron is
squared by trigger V,,,, differentiated and clipped, and the negative
pulse at the leading edge applied to
one input of flip-flop V. If selector
switch S, is in the normal automatic position, V1,8,1 is initially conducting. The negative pulse from
trigger V,67 cuts off VeA and its
plate goes positive. This positive
signal is applied to coincidence gate
V.. Both control grids of V,5, are
now in position for Vq to conduct.
The negative peak pressure pulses
applied to the control grid result
in positive pulses at the plate of
V,,, as long as the flip-flop maintains conduction in VBB. The gated
peak pressure pulses taken from

the plate of

V159 are strengthened
by cathode follower V0, and applied to the ring, gate and counter
circuits.
Simultaneously, the gated peak
pressure pulses are fed to the 3 decade preset totalizer counter.
The totalizer may be preset to any
multiple of 10 up to 1,000 since only
the tens and hundreds decades may
be preset. Upon reaching preset,

simultaneous positive voltages are
delivered to coincidence gate V,,,
by both the tens and hundreds
decade. When this occurs, a negative -going output taken from V167
is strengthened by cathode follower
and applied to flip-flop
The cathode follower is employed
because the totalizer and gate V1
are on another chassis remote from
that of the rest of the circuit of
Fig. 7.
The negative pulse from cathode
follower V,,,a causes V,,,B of the
flip-flop to cut off and V1,8, to conduct. When
conducts, the
negative -going plate closes gate
VI and peak pressure pulses are
no longer passed. In operation, the
channel counter readings would
now be recorded and the reset but-

V.
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ton pushed to prepare for another

run.
A manual peak pressure gate is
provided by selector switch S1. This
may be used to start or stop counting. Thanks are due to F. W.
Bowditch and R. Stebar for many
helpful consultations and to E. A.
Hanysz, W. Colcer and H. McClow
for designing and assembling certain components.
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FIG. 1-Hypothetical arrangement of nuclear-powered aircraft shows relative radiation at distances in radii from reactor

Designing Electronics to
Resist Nuclear Energy
By HARVEY L. MORGAN
Project Electrical Engineer
Research Laboratory
Motorola, Inc.
Phoenix, Arizona

Nuclear power for aircraft and ships requires electronic
equipment designed to operate in areas of high nuclear radiation. To obtain reliability, materials and components must be selected that will function properly under these conditions. Low susceptibility to secondary
radiation is essential to permit servicing of equipment
UMMARY

DEVELOPMENT

of nuclear -powered

aircraft will result in nuclear

nuclear reactor could easily have a
radius of less than two feet.

radiation becoming an additional
environmental factor for electronic

Radiation Effects

equipment.
The components of nuclear radiation of concern to designers of electronic equipment are fast neutrons,
slow or thermal neutrons and
gamma rays. The radiation rates
of each is a function of the power
being generated, shielding and distance between the reactor and the
equipment.
Considerable distance is likely to
separate the electronic equipment
from the reactor in a nuclear-powered aircraft. Radiation intensity
is inversely proportional to the
square of the distance from the
source, or down to 1 percent at 10
radii and 0.1 percent at 30 radii of
the reactor as illustrated in Fig. 1.
As an order of magnitude, the

Each type of nuclear radiation
affects materials differently. Slow
neutrons are captured by atoms in
activation reactions. This induced
artificial radioactivity will generally produce secondary gamma rays,
as with cadmium. Boron absorbs
slow neutrons and emits alpha particles. Of the two, the alpha particles are more desirable since they
are easily stopped. The amount of
artificial radioactivity induced by
slow neutrons is a function of the
cross-section for capture possessed
by the material. Some metals, notably cadmium, cobalt and manganese have very large cross -sections
for slow neutrons as can be seen in
Table 1.
Secondary radiation adds to the

'

ELECTRONICS

- May

1, 7957

general radiation problem and
makes difficult the servicing of
equipment once exposed to nuclear
radiation.
Shielding against slow neutrons
is a simple and inexpensive procedure. A quarter -inch shield of
boron carbide -aluminum alloy will
attenuate the slow neutron flux by
a factor of 105.
Fast neutrons do not have the
large cross-section for capture possessed by slow neutrons, but they
have a large kinetic energy. A
nuclear reactor will produce neutrons with energy up to 15 mev
but the bulk of those to be contended with are around 1 or 2 mev.
Fast neutrons damage by elastic
collision with atoms in a crystal
structure or chemical compound.
Gamma rays have far smaller
cross-sections for reaction than
fast neutrons, so cause little radio
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If the equipment is to be serviced,
then cobalt -containing materials
should be shielded with boron alloy.

Figure 2C compares the 'half-life
parameter on a basis of radiation
rate and time after shut down.
Both aluminum and iron are almost invariably used in the form
of alloys. In considering an alloy
for use in a nuclear radiation environment, the properties of all
components must be evaluated.

Gas Problems

Ionization is not generally a
problem in metals or in ionic -bond
materials. However, in air, gases
or in insulators it can be a severe
problem. In waveguides, ionization will reduce the maximum
power that can be maintained with -

Cobalt is a component of aluminum -alloy magnets, generally, and
has a large secondary radiation.

Two Techniques

Design factors to be contended
with by the engineer are radio
activation, ionization, and structural damage. Radioactivation will
restrict the serviceability of any
equipment. Two techniques are
possible : Materials with large
cross-sections for capture of slow
neutrons with gamma secondaries
should be avoided or reduced to a
minimum : and materials with
short half-lives should be used for
structure. An example of the first
consideration is use of nickel or
tin in place of cadmium plating.
In the second instance, aluminum
has a very short half-life (2.4
minutes) where as iron has a 2.06
year half-life. Iron activation
would build up throughout the life
of the equipment, but aluminum activation would be reduced to 0.017
percent of peak value in 30 minutes.
Figure 2A illustrates build-up
of induced radioactivity during an
operating period of 40 hours. Less
than 1 percent of the total activation of aluminum would remain at
the end of the irradiation period.
On the other hand, the secondary
radiation rate at shut -down would
be much higher for aluminum than
for iron, as is shown in Fig. 2B.

Table I -Nuclear Properties of Materials

e

Cross-Section in Barns

Material

Atoms
per cc

Slow

x1022

neutrons

Aluminum
Barium
Beryllium
Cadmium

Al

6.03

1.56

Ba
Be
Cd

1.53
12.3
4.61

10-186
6-8b
20-8kb

Chromium
Cobalt

Cr
Co

8.22
9.09

13-40b

Copper

Cu

8.46

8-35b

Germanium

Ge

Gold

Au

Iron

Fe
Pb
Mg
Mn
Hg

5.89
8.48
3.30
4.31
7.89
4.07

Mo
Ni

6.4
9.13

6.5-156
25-306

5x1022

4-12h

Lead

Magnesium
Manganese
Mercury
Molybdenum
Nickel
Oxygen

O

Platinum

Pt

Selenium
Silicon
Silver

Se
Si
Ag

Tantalum

Ta

Maximum
10b
80b

3b

at 80 ev

30-4506

7000b

100b

at

at

140 ev

100 ev

30kb at

5

ev

10b
10b

5.19
5.67

10-20B
10-60b
3b
18-100b

5.53

10-256

13kb at 4 ev

45-450b

4-76

25

3.5b
3-206

29
100

2-6b

34

3-106

Half -Life
of

Isotopes

2.4 min
86 min
2.7x10' yrs

5.1 yrs
2.5 days
10.4 min
5.28 yrs
5.14 min
12.8 bra
57 sec
82 min
12 has

4.5-106
3-713

22h at 90 key
2000b at 300 ev
5006 at 34 ev
900b at 40 ev
80b at 16 key
14b at 0.44 mev
2kb at 12 ev
90b at 27 ev
11b at 0.2 mev
12kb at 40 key

3.5b
4.5-206

10
14

6-126
6b

6-286

10b

Percent
absorbed
per cm

Fast
neutrons

10b
5b
50b

5-106
4-106
6b
4b
6-106

43
42
33
22
100
30

2.7 days
2.96 yra
3.2 hrs
9.5 min
2.6 hrs

55

5.3 yrs

3.5-10b

47 days
67 hrs

67 sec

2.6 bra

3b

4-76

31

24 sec

2.3 min
Tin
Titanium
Tungsten

Sn

Vanadium
Xenon

V

Zinc

Zn

Ti
W

2.92
5.64
6.31

2-5b
4-10b
8-28b
6-206

Xe

60b at 100 ev
100b
14kb at 20 ev
70b

16.4 min

5-10b

4-7b

16
28
45

Sb

5-106

111 days
250 days

5.8 min
24 hrs
77 days

3.9 min
5.3 days

6b

108-3x1086

9.13 bra

6.58

4b

1406 at 500 ev

3-10b

May
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out breakdown. This problem can
be solved by pressurization.
Gaseous tubes, which depend on
ionization for operation, are not
particularly affected by presence of
nuclear radiation. However, gas amplification phototubes are Beverly affected. Thyratrons require
a grid -cathode ionization intensity
several orders of magnitude
greater than the probable radiation
could cause, so no false -firing is
likely.
High -voltage supplies and pulse
modulators require additional insulation over usual requirements
due to presence of ionization.
Where air pressure can be used,
pressurization is as effective as in
waveguide. Where pressurization
is impractical, immersion in silicone oil or encapsulation by
plastics might be used. Leakage
resistance of plastics and other insulators will be reduced by a factor
dependent on radiation rate, but
possibly as large as 10'. The battery
effect is also due to ionization. A
conductor insulated from ground
will acquire an appreciable potential with respect to ground due to
unidirectional travel of ionizing
radiation. However, the current is
very small and constant, so that
the potential developed drops
rapidly with decreasing resistance
to ground.
Probably the most serious effect
of fast neutrons is on semiconductor devices. Data available in the
form of test results is somewhat
contradictory, but apparently failure may be expected in the interval
of 10" to 10" fast neutrons per
cm'. Germanium diodes tend to fail
by going ohmic while silicon diodes
increase in resistance in both directions.
Some tests indicate the silicon
diodes last longer under irradiation
than germanium diodes, while
other tests indicate the opposite.
Only limited data is available on
transistor tests. It is likely that
transistors are more susceptible to
irradiation than diodes.
Shielding

Shielding against fast neutrons
is mainly a matter of moderating
(slowing down by collision) and
capture at the thermal energy level.
Neutrons lose energy in the largest
ELECTRONICS

- May

1,

Table [I-Radiation Resistance of Electronic Materials
Lo %,

Medium

Cellulose acetate
Cellulose acetate butyrate
Cellulose Nitrate

Phenolic, organic filler
Polyester resin
Allyl diglycol carbonate

Fluorothene
Melamine-formaldehyde
Methyl Methacrylate
Phenolic
Polyamide
Polychlorotrifluoroethylene
Tetrafluoroethylene
Urea formaldehyde
Vinyl chloride acetate
Vinylidene chloride

Polyethylene

increments when colliding with objects of equal mass, so the best
moderators are materials containing large quantities of hydrogen.
Water is used as a moderator,
but 24 cm of H2O is required for
a 10 -to -1 attenuation of fast neutrons. Certain plastics are more
effective, but the best according to
data available is polyethylene,
which requires 15.6 cm.
A material known as tetramethyl - ammonium - boro - hydride
will attenuate fast neutrons by 10 to-1 in 3.5 inches, and the included
boron will soak up the thermalized
neutrons. Its density is listed as
0.813 and it is reported stable to
300 F.
If fast neutron shielding is used,
it probably will be used only for
semiconductor devices.

t

ligh

Ceramics
Gpoxy resins, mineral filled

la

Gass bonded mica

Mica
Phenol formaldehyde
Polyester resin, mineral filled
Polyethylene terephthalate
Polystyrene
Polyvinyl carbazole
Porcelains
Silicone rubbers

Components are available that
can operate at high temperature
and for extended periods in a
radiation environment. Glass capacitors and fused -oxide resistors
appear very good. Monolithic
ceramic capacitors are in the same
class. Some mica capacitors have
operated with little modification of

extended
through
periods of irradiation, but others
have failed due to structural failure of the encapsulating plastic.
Ceramic encased disc ceramic capacitor should be good and mineral filled epoxy resin on disc ceramics
should also be good.
Metals are very little affected by
nuclear radiation in their physical
or -electrical properties at the
radiation flux levels dealt with
here. Wire -wound resistors, however, may fail because of insulaThreshhold Point
tion failure. A continuous, flexible
In general, little or no change ceramic coating, if possible, would
in physical or electrical properties be highly desirable. Metal film, or
of plastic materials have been ob- other film-type resistors, appear to
served at 1 X 10" neutrons per cm'. have good radiation resistant propHowever, that amount of radiation erties.
Inductors wound of foil (preferappeared to be a threshold point
for damage to be detectable for ably aluminum rather than copper
for activation reasons) appear admany materials.
The effect of radiation on plas- vantageous for several reasons.
tics and other insulators appears Space factor is better and heat conin capacitors and inductors, prin- duction is considerably better. If
cipally. Paper, being a complex aluminum with its natural oxide
organic material with low radiation and auxiliary insulation, such as
resistance, will have to be replaced mylar, is used, the maximum mylar
by materials such as mica, glass, temperature will be reduced for
ceramics, mylar and silicone ma- given surface temperature. Life,
terials depending on the applica- hence reliability, will be increased.
tion. Magnetic properties of metals Electromechanical devices such as
and ferrites appear to be unaffected relays, motors and selysns fall in
by radiation dosages far beyond the same class as inductors in their
electrical design.
anything contemplated here.

properties
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FIG. 1-Effect of temperature on 225,000
ohm GE carbon film resistor
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FIG. 2-Effect of temperature on typical
mica capacitor unit

3-Two coupling capacitors decrease effect of d-c leakage on grid bias
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Component-by -component survey of problems involved and
progress to date in achieving reliable operation in 500 C temperature range.
Enough components of various types are now produceable to permit construction of subassemblies for multivibrators, pulse preamplifiers, amplifiers
and other circuits. Some withstand nuclear radiation, shock and vibration as
well as high temperature
By R. BRUCE KIEBURTZ
Contrast Engineer, High -Temperature Circuits
Specialty Electronic Components Department
General Electric Co., Auburn. N. Y.

HIGH -TEMPERATURE
is being made
toward the product design
stage of electronic subassemblies
capable of operation in the 500 C
range. Although such subassemblies are not yet off -the -shelf items,
specialized circuits for particular
applications can and have been
built. Resistance to both high temperature and nuclear radiation is
demonstrated by the new components and subassembly approaches.
Components are available now
for the production of basic circuits
such as amplifiers, multivibrators
and clippers capable of operating
satisfactorily at 500 C. These components are in general prototypes
of what will eventually follow.
Their mechanical design in particular is by no means optimized.
In most cases physical size and
weight are high in relation to electrical performance. Housings and
terminations are often crude. Most
are semi -handmade.
It is certain that present designs
will be refined and desirable that
they be standardized. With time,
sTEADY PROGRESS

the limitations and gaps will be
filled. Perhaps it is significant that
vacuum tubes, which might seem
to be the most difficult components
to design for high -temperature operation, are in fact the most highly
developed at this time.
A number of vacuum tubes capable of operation at 500 C are in
various development and pilot production stages for defense applications. These generally use titanium and a thermally matching
ceramic of the Forsterite type in
stacked co -planar construction.
Connections may be made to the
tubes by socketing, by direct spotwelding or by brazing wires to the
tube electrodes.
Tubes
The new high -temperature GE
ttibe line comprises a medium -mu
triode, a high -mu triode, a defense
applications uhf r-f amplifier and
a power triode with 12.5 -watt plate
dissipation capability. The specific
external shape of these new tubes
is not yet finalized. It is expected

that the final design will provide
for multiple -point mounting directly to a printed wiring board.

This construction will extend the
inherent ruggedness of the tube
to the subassembly.
Resistors

Resistors capable of operation at
already available in
sample quantities for experimental
use in some applications. GE resistors utilize a resistive film deposited on the inside of a hollow
ceramic tube. The resistors are
sealed by using a metal -ceramic
sealing technique at high temperature and low pressure. Resistor
values to above 1 megohm are available. Although new and improved
resistive films are under development, the presently-available resistors exhibit a negative temperature coefficient which varies with
resistor value much as in Fig. 1.
A temperature coefficient of 0.06
percent per deg C is not uncommon
for a 250K carbon film resistor,
and this represents a 29 -percent
500 C are
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fire show that printed
FRONT COVER: Operating tests in 500 C oven and on charcoal

metal-chassis
ceramic chassis using silver conductors performs equally as well as above
mica
subassembly with inset ceramic terminal strips, both using metallized resistor,
capacitor and ceramic tube shown at right

SUBASSEMBLY DESIGN
change in resistance for a temperature rise from 25 C to 500 C.
The effect on gain of such resistance changes can be reduced by
using large amounts of feedback,
and this will surely be the technique used for the time being.
Meanwhile, extensive efforts are
being made to reduce the temperature coefficients of high -value resistors. Other research is being
aimed at development of badly
needed carbon -film power resistors
(about 10 watts), resistors in the
10-megohm range, high -frequency
resistors, precision resistors, variable resistors and potentiometers
for operation at 500 C.

Capacitors
At present, capacitors for the
500 C range are in pilot production,
based on a stacked mica design.
This utilizes 1 -mil stainless steel
electrodes, phlogopite mica splitings for the dielectric, an Inconel
case and stainless steel leads. The
present case provides mechanical
protection and mounting proviELECTRONICS

- May

sions, but not a hermetic seal. Capacitors are available in sizes from
0.001 to 0.05 µf at a nominal 250v d -c rating. Typical electrical
characteristics are : 60 -cps power
perfactor at room temperature
500
at
factor
cent; 60-cps power
capaciin
change
percent;
C-40
tance from room temperature to
500 C-plus 33 percent at 60 cps,
as shown in Fig. 2.
For plate coupling and grid
blocking applications, d -c and low frequency leakage resistance is a
problem in high -temperature capacitors. Essentially, the difficulty
is one of keeping the plate supply
voltage of one stage off the grid
of the next. Figure 3A illustrates
the problem caused by leakage
through the plate coupling capacitor. One way of getting around the
trouble is to use another capacitorresistor network, as in Fig. 3B. If
the capacitors are not larger in the
second case, low -frequency response will be sacrificed.
Another need in the high -temperature capacitor line is for large -

-3

'

value high -voltage capacitors. Until one is developed, such basic
units as d -c power supplies will be
difficult of achievement. The same
capacitors are needed in screen bypass and cathode bypass applications. One special requirement
here is resistance to nuclear radiation. In resistors and tubes this
is achieved naturally because of the
nature of the materials used.
Frequency-controlling capacitors
and variable capacitors of any kind
are also needed, although at first
glance it would appear that these
offer less of a problem, particularly
where air is used as the dielectric.

Transformers
Few, if any, inductors are comDevelopers
mercially available.
having need for inductors usually
wind their own from silver or
aluminum wire. Air cores have
been used mostly, although certain
magnetic materials and ferrites are
useful at 500 C. Although power
and high -voltage transformers
have not been produced, filament
159
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Subassembly encapsulated in alumina sand has high resistance to shock, vibration and nuclear radiation along
with 500
rating. Component leads are welded to wire terminals cemented into holes in ceramic chassis

transformers using Ceroc or other
ceramic-insulated copper conductors and iron cores have been successfully built and tested.
Wiring
Hook-up wire for high -temperature circuits should not be a problem for single uninsulated conductors. Nickel or Inconel -clad copper
are two of several possibilities. A
ceramic -coated copper wire is useful in some applications.
Subassembly Research

The high -temperature component

art has progressed to the point

where certain specialized and useful subassemblies can be constructed for operation in high -temperature environments. More work
is required in component development before a wide variety of conventional subassemblies can be
operated reliably, however.
Of every bit as much importance
as component development is work
in the area of subassembly designs.
Besides standardization of component cases, lead configuration and
mounting provisions, this work includes development and design in
four fields: Connection methods
(component to component, component to chassis, chassis to cable,
etc) ; high -temperature printed
wiring; suitable chassis or base
materials; total subassembly mechanical design, including chassis,
rack and shock-mounting provisions, and simplified assembly and
test techniques.

C

temperature

For commercial system manufacturers or military weapons system
manufacturers who require com-

Nickel wire tie points are set into
the ceramic and anchored with a
high-temperature inorganic cement.
plete control or communication sys- Connections between components
tems of proven reliability for op- and the tie points on the ceramic
eration at high ambients, the block are made by spot welding.
high -temperature component and Another connection
technique
subassembly art has not pro- which has shown considerable
gressed to a point where it is di- promise is wire -wrapping.
rectly usable. But simple devices
Most light components can be
must be built before complex ones, suspended between the tie points on
and the only way to achieve sys- the ceramic blocks by the strength
tem operation at high ambients is of their own leads. This method
to start by building useful and would be used for resistors and
successful subassemblies.
some light capacitors. For heavier
The problem in connection devel- components, such as stacked mica
opment is to find a substitute for capacitors, the electrical connection
soldered joints. The desirability of and mechanical mounting are sepa500 C printed wiring has resulted
rated. Larger capacitors can be
in evaluation of metallizing tech- bolted or riveted directly to the
niques, mechanical strength, ease chassis.
of making connections and simplicIf bolt and nut construction is
ity of the process.
used, the nuts may be drawn up
loosely to allow for thermal expanBreadboard Example
sion, then held in place with a drop
Work during the past year has of Saureisen cement. Another
led to subassembly configurations method is to utilize high -temperawhich are feasible for operation in ture spring lock washers made of
high temperature and high nuclear Inconel X and draw the nut up
radiation environments. In addi- tight against the washer.
tion, one of the configurations is
Tube Mount
also suited to high shock and vibration conditions.
A novel method for mounting
The first design resulting from tubes of the metal -ceramic type is
subassembly research is an adapta- shown in Fig. 4. Using a special
tion of conventional techniques to welding fixture, lead wires about
high -temperature requirements. A 2 inches long are welded across the
conventional
sheet
aluminum tube electrodes. Next the tube is
chassis can be used. In place of the placed on a grooved ceramic mountconventional terminal strip made ing block with nickel tie points
of phenolic laminate and tinned suitably located on the block.
brass, a ceramic block is used.
By bending the tie point wires in
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toward the tube and spot-welding
tò the wire straddling the tube
while the tie-point wires are under
a flexural stress, a resilient harness is formed which serves as
both the electrical connection to
the tube and as a mechanical re-

straint.

The ceramic tube blocks can be
mounted either above or below the
top surface of the chassis. External
connections for filament and plate
power, signal input and signal output can be made by spot-welding
wires directly to the appropriate
tie points. Where necessary, woven_
glass tubing may be used to insulate one wire from another.
One advantage of the spot-welding connection technique is the extreme ease with which connections
can be made and remade. Spot
welding works best on materials
of moderately high resistivity and
most of the lead materials for high temperature components now being
developed fall into this category.
Nickel lead wires spot-weld most
easily. Even copper wires, if they
are nickel -plated, spot-weld satisfactorily.
Encapsulated Example

The second high -temperature
subassembly design, based on a
modular approach, is intended for
high shock and vibration levels.
The base plate is a molded or fabricated ceramic base plate into which
a number of nickel tie points are
cemented with inorganic Saureisen
cement, as in Fig. 5. The tie points
are set along the two longer edges
,WIRE CONTACT CLIP
(2 REQUIRED)

.TUBE

HEATER
CONTACT

EDGE

LANCED

-"CERAMIC
TUBE SOCKET

LANCED

CONTACT

SPRING'.

4
Construction
ceramic tube

FIG.
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of 500 C

1,

socket for

of the base plate at incremental

distances corresponding to the
minimum spacing between small
components. At the present time,
this is on a 0.200 -inch grid system.
The nickel tie points extend all
the way through the ceramic base
plate. Again, components including
tubes can be assembled and spotwelded on one side of the base
plate. On the other side additional
components can be placed, or overhead or printed wiring connections
can be made to the input and output terminals at the end of the
base plate.
After complete assembly and
test of the module, which could
consist of one or two stages of
amplification, a multivibrator or
the like, the base plate is inserted into a mounting can which
is fitted- with locating tracks made
of sheet spring material. The
tracks serve to locate the base plate
within the can and provide some
degree of shock mounting.
The bulk of the shock mounting
is provided by the next stage in the
assembly operation, which consists
of filling the air space between the
base plate and the can with finely
divided alumina powder. During
the filling or potting operation the
subassembly can is gently shaken
so as to tamp down the sand. Assembly is completed by placement
of a resilient gasket and a top
mounting plate on the can.
Applications

The first subassembly configuration described features a tolerance
to nuclear radiation as well as to
temperatures above 500 C. The
second design would be useful
under high temperature, nuclear
radiation, high shock or high vibration conditions, or any combination
of them. Drawbacks of the designs
are considerably higher cost per
subassembly, much higher weight
(especially in the second design),
and the ever-present restriction
imposed by the limited number of
components presently available.
A typical application of Such construction techniques includes pulse
preamplifiers for nuclear pile instrumentation. The preamplifiers
are designed to take the output of
a radiation level gage such as an
ionization chamber, amplify the

FIG. 5-Terminal arrangement in ceramic

submodular chassis

signal and match the output impedance to that of a coaxial cable. The
circuits could be extended to logarithmic flux amplifiers when suitable electrometer tubes and logarithmic diodes become available.
Another application would be
blast instrumentation at short
range during nuclear detonations.
A timing oscillator and several f -m
oscillators built along the lines of
the second design could furnish extensive temperature, pressure and
shock data at extremely close distances to the fireball. Numerous
other applications in both military
and commercial systems exist now
and more are sure to materialize
in the future.
In general, any circuit or device
whose operation is limited by thermal, nuclear, shock or vibration considerations stands to be improved
significantly by. using such designs.
The study described was carried
on under subcontract from the GE
Aircraft Nuclear Propulsion Dept.
in Cincinnati, which is engaged in
development work for the Atomic
Energy Commission and the U. S.
Air Force. Other GE departments
participating in high -temperature
component and subassembly development work are: ceramic tubesReceiving Tube Dept., Owensboro,
Ky.; resistors-Specialty Electronic Components Dept., Auburn,
N. Y.; mica capacitors-Capacitor
Dept., Hudson Falls, N. Y.; printed
Research
wiring subassemblies
Laboratory, Schenectady (front cover multivibrator built by Dr.
Walter Grattidge) .

-
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1-Waveshapes show power output against anode voltage during wide -band operation

way e -guide

(B)

in balun-ridge waveguide (A). tapered
(breaks in C and D are from too-low control voltags) and during narrow -band operation in tapered waveguide (C)

Voltage -Tuned Magnetron
Stacked metal -ceramic miniature magnetron operating in
,SUMMARY
2-kmc to 4-kmc range has average output power capabilities up to ten watts.
Effects of operation in tapered S -band waveguide and ridged waveguide are
given and normal operating characteristics together with present and future
applications are discussed
By T. R. BRISTOL and G. J. GRIFFIN JR.
Power Tube Department
General Electric Co.
Schenectady, N. Y.

magnetrons
are capable of instantaneously
changing frequency over almost a
two -to -one range. The characteristics of the vtm make it suitable
for application in a number of
existing types of equipment and
permit the development of new
types.
The vtm tubes to be described
have been designed for low lower
output and are suitable for use in
test equipment such as swept signal generators and spectrum analyzers. Other applications where
their low power output can be used
effectively are in measuring equipment such as f -m altimeters and
f-m telemetering equipment.
Their use as local oscillators in
receivers is another potential application but depends upon their
OLTAGE-TUNABLE

noise output that, while not yet
fully evaluated, appears to be comparable to that of reflex klystrons.
When used in conjunction with
broad-band power amplifiers, such

2.0 TO 3.5V
D

-c

2.BAMP
O.TD 500V

Má

110V

60CPS

-200T0-1.700V
D -C

25MA

FIG. 2-Typical power supply requirements for the vtm
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as traveling-wave tubes, the vtm
may be applied in radar, communications and countermeasures equipment where the ability to change
frequency rapidly is a necessity.

Characteristics
The vtm acts essentially as a
constant -current generator as far
as r -f power generation is concerned. While the frequency of
oscillation is a linear function of
the applied anode voltage, power
output is a function of the r-f impedance presented to the tube by
the external circuit. The impedance presented to the tube by narrow-band high -Q circuits can be
made large resulting in the highest
obtainable power output from the
tube. Wide -band circuits inherently have low impedance and thus
May
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The voltage -tuned magnetron is shown inserted in the balun-ridge waveguide (left) while
hand (right) demonstrates size of unit

Magnet is shown in operating position
over vtm inserted in tapered waveguide

For F -M APPLICATIONS
wide band operation of the vtm function of the anode voltage, the
produces relatively low power out- abscissa may also be used for voltage scale. The dependence of the
put.
r -f power output upon the control
-frequency
The power output
in
the
electrode voltage is readily appartube
of
the
characteristic
balun-ridge waveguide wide -band ent.
The same tube inserted in a
cavity, with an anode center voltcurtapered S -band waveguide circuit
age of 1,350 v d -c and anode
in
produces an oscillograph as shown
is
shown
20
ma,
rent of 15 to
in Fig. 1B. It shows the widePower
1A.
Fig.
in
oscillograph
the
output for various control voltages band power output characteristic
is shown in Table I. Power output as a function of frequency for
variation results from the change various control electrode voltages.
in impedance with frequency of the The applied voltages are identical
balun-ridge waveguide circuit. to those used in the ridge -wave Since the frequency is a linear guide circuit measurements.
For the narrow -band operation
shown in Fig. 1C, the modulation
voltage is reduced and the impedTable I-Output Power
ance raised by adjusting the back
Characteristics
cavity shorts. Since the power generated by the magnetron is a direct
Average
Control
function of the impedance prepower
electrode
sented to it, the power output of
output
voltage
Trace in
in watts
in volts
the circuit adjusted for narrow Fig. 1
band operation is much higher than
Fig. lA
that of the broad -band circuit.
3.7
600
A
2.9
500
B
The ridge-waveguide wide-band
1.0
400
C
circuit consists essentially of a
ridge guide tapered to present an
Fig. 1B
2.1
600
A
impedance match to a coaxial line.
1.5
500
B
This circuit allows the tube to
1.0
400
C
0.6
300
D
tune from 2,500 mc to 4,000 mc.
Since this circuit is totally enFig. 1C
6.5
closed, little r-f shielding is re600
A
4.6
500
B
to adapt it to systems.
quired
3.4
400
C
supply, modulator rePower
2.1
300
D
quirements and tube connection
ELECTRONICS-May
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are shown in the block diagram of
Fig. 2.
Future Types
It is expected that the vtm and
circuit soon will be packaged with
a magnet in a manner similar to
that of packaged pulse magnetrons.
Work now under way in frequency ranges adjacent to that of
this vtm will provide similar tubes
for extended frequency coverage.
To make them more suitable for
military use, future tubes will be
produced with high-temperature
metal -ceramic sealing techniques
that will enable them to be operated at higher ambient temperatures. These tubes also will be designed to withstand high levels of
shock and vibration and will be
capable of operating unpressurized
at altitudes of 60,000 ft, thus making them suitable for airborne applications.
The authors are grateful to D. A.
Wilbur, P. H. Peters and E. Turrentine. Their research work was
supported by the Signal Corps
under Contracts DA -36 -039 -SC 42699 and DA -36 -039 -SC -32279.
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Ordnancemen load one of guns on mound outside laboratory. Projectile is fired through rectangular hole into Aeroballistics
Laboratory, shown at right, in which range stations are located

UMMARY
Multiple -photoflash technique for determining free -flight
aerodynamic and ballistic characteristics of missile models uses predetermined -counter gating unit to control photographic exposures. Down-range
increasing pulse rate for flash lamps properly spaces photographs of rapidly
accelerating rockets under test. Exact number of flash bursts are set with
toggle switches on control panel

By SAMUEL E. DORSEY
U. S.

Electronic Engineer
Research Department
Naval Ordnance Test Station
China Lake, California

PRESET GATING UNIT
of rapidly accelerating
missiles in the NOTS Aero ballistics Laboratory necessitated
redesign of the gating units' which
control the multiple -flash lamps
that are used to photograph the
missile models during free flight'
The new gating units provide a
down -range
increasing trigger
pulse rate for the flash lamps so
that satisfactorily spaced photographs can be made of burning,
therefore rapidly accelerating, missile models now under test.
Two new features are incorporated in the redesigned unit: provision for dividing the frequency of
the master timing pulses by one,
two, four or eight as determined
by the selector -switch setting on
the panel; and determination of the
number of pulses to be passed in
gating action by electronic counters
preset by toggle switches on the
STUDY

panel of each unit. The previous
units had no means of dividing the
frequency of the master timing.
The number of pulses passed was
determined by elapsed time after
the start signal from the photoelectric unit; the time interval. was
generated by a phantastron.
System Operation

Figure 1 is a block diagram of
the gating unit. Rectangles containing X numbers represent plugin units.
The pulses from master timing,
intensified by the pulse -stretcher
amplifier, feed the timing -monitor
amplifier and Schmitt trigger X,.
The Schmitt trigger feeds the
chain, of three high-speed binary
counters, X,, X, and X., which
divide the frequency of master timing by two, four and eight. Positive pulse or square -wave output

164

from either X,, X,, X, or X. may be
selected by the timing -rate-divider
switch which chooses a signal for
gating either at the frequency of
the master -timing signal or at 1,
I or
that frequency.
Not shown in the block diagram,
but mechanically coupled with the
timing -rate -divider switch, are
switches which turn off the plate
supply voltage to X,, X, or X. when
these counters are not needed.
Pulses at the frequency chosen by
the
timing-rate-divider switch
form the signal input to gate X,0.
The gate is constructed around a
6AS6 pentode. The gating line is
connected, to the suppressor grid
that forms the second control element. If the voltage on the gating
line is held more negative than a
certain value, the value depending
on the constants of the remainder
of the circuit, the tube will not pass
May
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l-Gating unit makes extensive use of plug-in circuits marked X in diagram. Panel
illustrated at upper right; lamp numbers correspond to outputs in block diagram
FIG.

of

indicator box used for local monitoring is

for Aeroballistic Testing
nulses. When the negative voltage
is removed from the gating line,
the tube will pass positive pulses
applied to the signal grid, amplifying and inverting them. The output of gate X10 drives blocking
which in turn forms
oscillator
the output to the driver unit.
Blocking oscillator X,1 also feeds,

X

through Schmitt trigger X12, the
predetermined counter chain made
up of binary counters X6, X, and X3.
The output of this chain triggers
binary counter X whose function
is to stop the action of the gate. A
pulse from the photoelectric unit,
intensified by amplifier V2, trips
binary counter X, and starts the
gate.
Gating Sequence

The desired number of pulses to
be passed by the gate, from one to
eight, is set with the toggle
ELECTRONICS
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switches of the predetermined
counter. By resetting all binary
counters, except those in the timing -rate divider, the predetermined
counter is set in such a way that
the gate will accept the preset number of pulses before impinging a
negative pulse on the input of stopgate binary counter X,.
Reset also raises the output of X,
to a high d -c value while output
of start -gate binary counter X,
is put at a low d -c value. When a
pulse is injected into the binary
circuit at the proper point, resetting results. A relay in the power
supply, controlled either locally or
remotely, generates the reset pulse.
The voltage on the gating line
results from the outputs of start gate driver X stop -gate driver
and the negative-bias supply fed
through R R2, R, and R*. The
values of these resistances are pro-

X

portioned so that under conditions
of reset, the voltage on the gating
line is held so far negative that the
gate tube cannot pass pulses. The
increase of output voltage from
binary counter X,, when it is triggered, brings the voltage on the
gating line to a positive value and
the gate starts passing pulses.
When the preset number is passed
by the predetermined counter, it
triggers stop -gate binary counter
X,. The resultant drop in output
voltage of X, again brings the voltage on the gating line to a value
so highly negative that the gate
does not pass any more pulses.
Remote Monitoring

All five of the binary counters
which are affected by rest and the
negative-bias supply are tied together through resistances Rs to Rig
to the grid of V, the remote moni165
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tor amplifier. The resistances are
connected and proportioned so that
only with all five binary counters
properly reset is the voltage on the
grid of V. held near or beyond the
plate current cutoff value for the
tube.
If one or more of the five binary
counters are not properly reset, the
voltage on the grid of V. becomes
positive, causing the plate to draw
current at its saturation value.
Zero or low plate current in V,,
with resultant high plate voltage,
occurs only when everything is
properly reset. The voltage at the
plate of V. forms the remote monitor signal.

P250V
POS PULSE

10K

OUTPUT

100PpF

NEG PULSE

OUTPUT

0.001

PUL
INPUT

NEG

IOOK

loo
91K
150V

K. X 1,000

FIG. 2-Functional diagram of Schmitt
trigger used in gating unit
OUTPUT FOR GATE
THROUGH TIMING RATE

35µµF

DIVIDER SWITCH
15K

11438

PULSE
INPUT

Local Monitoring

12AU7

250V

20µµF
15K

monitoring is achieved
through the small test box which
is plugged into the local monitoring
connector on the front of each gating unit. This box is included in
the block diagram, Fig. 1. One
neon lamp monitors the master timing input and is lit only when the
timing pulses are of sufficient amplitude and proper polarity.
Three neon lamps monitor the
status of conduction of the three
predetermined binary
counter
stages. When the gating unit is
reset each of these three lamps
lights if the toggle switch associated with the binary counter chain
is in its maximum or add position.
These three neon lamps flicker on
and off during the gating action,
then remain on after the action is
Local

completed.
A fifth neon lamp is provided for
monitoring the start -gate binary
counter and a sixth, for the stopgate binary counter. These two
lamps are lit when their counters

are reset.
A seventh neon lamp is a local
over-all monitor and is lit only
when all binaries are properly re-

INS

K.5

OUTPUT FOR
DRIVING NEXT
STAGE

1,000

FIG. 3-One of three high-speed binary
circuits used in gating unit

set. Its operation parallels that of
the remote monitor.
Circuits

Standard NOTS plug-in units are
used with the exception of the
blocking oscillator which is a special design for this installation.
Master timing pulses arrive at
the gating unit in balanced form
in a twin conductor coaxial connector and are converted to unbalanced form (one side grounded)
by a pulse transformer. A single
stage of pulse -stretching amplification (first half of V1) is more
than sufficient for driving the
Schmitt trigger X1. Separate amplification is provided by the second
half of V, for driving the timing
monitor neon lamp in the local

monitoring unit.
Schmitt triggers X, and X,2
(Fig. 2) are connected to operate
on a negative input signal by having their input grid returns tied
FROM FROM
START STOP -GATE
GATE
BINARY
BINARY

FROM TIMING -

i /RATE
+250V

i

PULSE

I

DIVIDER

1

R,

560

OUTPUT OF
GATING UNIT

MEG INPUT LIN

150µµF

GATING

LINE

750

jee

cot

6J6

to the tap on the cathode resistance. Both positive and negative
outputs of X1 are employed. The
positive output is routed to position
1
on the timing-rate divider
switch; the negative output drives
the first of the three binaries that
make up the timing -rate divide/.
The positive output of X,2 is not
used while the negative output
drives the first of the three binaries
that make up the counter.
Each of the three units in the
timing -rate divider chain is a highspeed binary counter (Fig. 3). Input coupling is provided by a capacitor and two crystal diodes. In
each of these binaries, the signal
output to the timing -rate -divider
switch is taken off the plate circuit
not used to drive the next stage.
For aid in understanding the operation of the toggle switch, monitor and reset circuits concerned
with each of the predetermined
counter binaries, a functional diagram of X5, the first of the chain,
is given in Fig. 4. The left or right
reset input is chosen for the reset
function by the toggle switch.
The reset voltage pulse is passed
through a small internal neon lamp
before it is app.ied to the toggle
switch. The neon lamp acts as conductor for the high -voltage reset
pulse. This lamp is a nonconductor
at all times other than at reset.
The other side of the toggle
switch connects with either the
left or right-hand plate circuit for
remote monitoring. The connection
for local monitoring is made at the
plate circuit not used to drive the
succeeding binary stage.
A functional diagram of the gate
and blocking oscillator is shown in
Fig. 5. The square waves or pulses
on the signal input line from the
timing-rate -divider switch are differentiated before they are fed into
the control grid of the 6AS6 gate
tube. The plate of the gate tube is
directly connected to the plates of
the 6J6 blocking oscillator. The
pulse output of the blocking oscillator is obtained by passing the
plate current through R,.

TO

PREDETERMINED

1

K)O /

2.5

µµF

FIG.

4-Typical plug -hi predetermined-

counter stage
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FIG. 5-Combined function diagram of

plug-in gate and blocking oscillator
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Organs on production line have final
frequency check before shipping

ELECTRONIC ORGAN
Uses Shared Oscillators
By THOMAS J. GEORGE

STANLEY CUTLER

and

der
and
Organ
North Hlywood,Cal

Director of Engineering
Pacific Mercury Television Corp.
Sepulveda, Calif.

Low-cost organ design reduces number of tone oscillators
SUMMARY
keys and by
required from 61 to 16 by sharing oscillator for three adjacent
attenuation to
reducing keyboard range by one octave. Solo control provides
accentuate low or high end of keyboard
organ, accepted
musical practice establishes the
boundaries of design and performance and electronic techniques must
provide the musical effects desired
within these boundaries.
To lower the cost, there are a
number of musical limitations
which may be imposed. Among
these are; provision for only one
manual instead of two; use of
a self-contained amplifier and
speaker instead of a tone cabinet;
use of a manual having four octaves of playing keys instead of the
more usual five octaves and conservation of tone generator requirements by the use of shared
oscillators.
Of these four limitations, only
the last two noticeably affect the

IN

AN ELECTRONIC

ELECTRONICS

- May

musical facility of the instrument.
One of the most expensive items in
any electronic organ is the tone
generator. This will include the
oscillators and/or frequency dividers required to generate all the
musical frequencies of the organ.
In an instrument where an oscillator is provided for every playing
key of the manuals and pedal board,
the number of oscillators and their
cost will be a major item.
Shared Oscillators

One way of reducing the number
of oscillators is to reduce the number of playing keys. The standard
organ manual has five octaves of
keys. In the organ described here
the manual has been reduced to
four octaves by omitting the high-

est seven keys from the top octave,
and the lowest five keys from the
lowest octave. This leaves four octaves of keys plus one key, in the
most used range of the keyboard.
Another way of reducing the
number of oscillators is by oscillator sharing, in a circuit which
permits any one of three adjacent
playing keys to selectively cause
the shared oscillator to generate
the frequency associated with that
particular key. The three keys are
connected in a sequence circuit, so
that if any two of the keys are depressed at the same time, only the
higher note will be heard. It is
seldom musically necessary to play
two adjacent notes separated by a
whole tone or less, and it is upon
this point that the economy of the
167

1, 1957

www.americanradiohistory.com

design is justified. This four octave
organ requires 16 oscillators as
compared to 61 for a conventional
five octave organ.
The same sharing principle may
be applied to the pedal keys by using a siílgle oscillator arranged to
generate selectively any one of
thirteen consecutive notes, to provide one octave of pedal bass. Here
the sharing is not a musical limitation because it is not customary
to play more than one pedal note
at a time. The keyboard system is
shown in block form in Fig. 1.

the highest of a series of three to vary the positive voltage applied
switches forming a sequence cir- to the grid. Oscillator constants
cuit. Cathode bias normally holds are chosen to provide a suitable
the grid cutoff through R1 and the frequency with respect to grid -bias
coil, to ground. When the switch sensitivity. If the C -sharp switch
for note C is closed a high positive is simultaneously operated, the sepotential is applied through vari- quence is interrupted and C, is conable resistor R. to the grid initiat- nected across the coil in place of C,
ing oscillation. Simultaneously ca- to increase the frequency approxipacitor C, is connected across C1 mately one semitone, while R. beand the oscillator inductor to lower comes the fine-tuning adjustment.
the oscillator frequency by a When the D switch is operated,
selected amount, in this case two breaking the sequence to the two
semitones. Capacitor C, is a block- lower keys, no additional capacitor
ing capacitor. Potentiometer R. is connected across the tuned cirserves as a fine -frequency adjust- cuit, and C, determines the freTone Generator
ment by operating as a voltage di- quency of oscillation, with R. now
The grid of the Hartley oscil- vider in conjunction with R, and acting as the tuning control.
lator, shown in Fig. 2, connects to the input conductance of the tube,
A six -cps vibrato signal is superimposed upon the d -c keying potential. This causes the voltage at
the grid to fluctuate periodically to
AMP
produce a small change in the oscillator frequency for a musical
vibrato. The amplitude of this six SOLO
CONTROL
cps signal controls the degree of
vibrato.
Two output circuits are taken
DIAPASON
ATTEN
FLUTE
from
STRING
each oscillator. The flute
HORN
FILTER
FILTER
FILTER
FILTER
signal is derived from the tuned
circuit and is relatively free of
harmonics. Additional filtering of
$ COMPLEX OUTPUTS
4 -SINE OUTPUT
this signal is provided by low-pass
l
networks at the output of each
LI
L
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B
D
F
Ge
B
D
F
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F
Gü B
D
F
oscillator and in the voice control
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E
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panel. The complex signal from
C
Dk F$ A
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DM
F1k A
k
F
REG
which all other voice qualities are
TONE GENERATORS -EACH 1/2 12AU7
derived is taken from the plate
circuit of the oscillator and is rich
FIG. 1 -Sixteen tone generators, each controlled by three adjacent keys, provide
basic
in harmonic content. Isolation is
signals for modification by filters
provided by resistors R, and R, so
that the respective output circuits
OSC
6 -CPS
of all oscillators may be connected
KEYING
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VIBRATO OSC
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2-Organ circuit shows keyboard control of oscillator for key of
C. Other keys
use similar circuit with different component values
FIG.

The voicing control potentiometers which vary the output of each
voice network, are continuously adjustable and are located on the control panel of the instrument. These
permit the player to mix together
a great variety of the five available
voices while playing. The diapason
voice is obtained from a low-pass
circuit following the complex signal
while the reed uses the complex
signal without modification. The
string filter emphasizes the higher
harmonics, and the horn uses a
peaked -response circuit, with the
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maximum output at about 1,000
cycles. The outputs of all voicing
circuits are combined in a passive
mixer circuit together with the
signal from the bass -pedal oscillator and fed to the input of the
amplifier.
The expression control varies
loudness with capacitor C6 providing bass compensation to complement the loudness characteristic of the human ear.
Bass Pedal
The single pedal -oscillator of the
organ is tuned by a cathode -follower reactance control tube. The
thirteen pedal key switches are
each a pair of single-make switches,
the upper contacts controlling the
tuning, and the lower contacts connecting the oscillator output signal
to the amplifier. The tuning contacts are arranged to connect the

signal from the oscillator inductor
to the grid of the control tube
through a resistance of selected
value. This resistance may include
one or more of the thirteen tuning
controls which are connected in
series. The amount of resistance
controls the amplitude of signal
voltage reaching the grid of the
control tube. This signal has the
same phase as the tuned circuit
voltage at Co, and consequently appears again in the same phase at
the cathode of the tuning tube.
Since the cathode voltage is in
series opposition with the inductor
voltage, the voltage across the capacitor is reduced. This reduces
the current in the capacitive arm
of the resonant circuit, thus making
its apparent capacitance smaller,
raising the resonant frequency of
the oscillator. The amplitude of the
voltage applied to the grid of the
control tube through the tuning

DB
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0

f
Dee

RIGHT

f---

0

-9

LEFT

FMA

0

.12

II
I
fI
MIDDLE

C

D. P. A

FIG. 3-Attenuation characteristic for solo
control in its three positions
ELECTRONICS

- May

1,

Rear view of organ shows tone generator chassis at top for keyboard. Chassis at bottom
supplies pedal notes using single oscillator for the 13 tones

potentiometers, therefore, determines the frequency of the oscillator.
Power Supply and Regulators

Musical demands regarding organ tuning impose rigid requirements on the frequency stability of
the oscillators, and voltage regulation is used for both the common
cathode bias and the 70 -volt keying
potential. Both regulators are cathode followers whose cathode voltages are held constant by applying
fixed positive potentials from a gas
reference tube to their grids. Resistor R. provides additional correction voltage signals to the grid of
the cathode bias regulator as a
function of increased oscillator
plate current, when several notes
are played simultaneously.
The vibrato oscillator, whose 6 cycle output is fed to the grid of
the keying regulator may be controlled by the organist by potentiometer Rio located on the control
panel of the organ.
A conventional power supply provides plate power to the power
amplifier and gas regulated power
to the oscillators. The plate current
for the oscillators is small, each
oscillator drawing approximately
one milliampere when one of its

associated keys is operated. Therefore when a full eight -note chord
is played, only 8 ma are needed.
The amplifier output stage uses
a pair of 6V6 tubes, which deliver
ten watts to a ten -inch permanent
magnet speaker.
Solo Control

The solo control provides a choice
of three conditions of manual output level from the complex signal
voices, as follows: left-hand end of
keyboard accentuated, equal loudness from all keys (normal) and
right-hand end of keyboard accentuated.
The left hand is attenuated approximately 9 db in the right-hand
sólo position, while the right hand
is attenuated approximately 12 db
in the left-hand solo position. The
transition between the two levels is
accomplished gradually in 3 equal
steps of attenuation, over an intervening range of 8 notes by separating the outputs of 4 adjacent
oscillators in the middle of the keyboard and attenuating each a different amount. Figure 3 shows the
attenuation characteristics of the
solo control.
The authors wish to acknowledge
the contribution to the final product
made by Mr. Donald Bonham.
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FIG. 1-Block diagram of transistorized chopper system utilizes synchronous modulation
of d -c input and demodulation of output from a-c amplifier

FIG.

A -C

2-Basic full -chopper

was adapted

d-c amplifier
instrumentation

to missile

SUMMARY
Chopper -type d -c amplifier uses available channels to indicate missile temperatures in an airborne telemetering system. Unit has voltage gain of 1,000 with 5 -volt d -c output and linearity within 2 percent over
the full output range. Input impedance is 100 ohms and response is flat from
zero to 10 cps. Stability is within 2 percent up to 10 g vibration at 1,000 cps
or over temperature range from -65C to 85C

MISSILE TELEMETER
IN an airborne telemetering system, the thermocouple may be
far physically separated from the
telemeter and make the thermocouple appear as a generator of
finite, but not necessarily constant,
internal impedance. Typical impedances may be 10 to 50 ohms and
may vary as much as 20 percent
due to temperature changes.
Terminal emf of this generator
may vary from 0.1 to 50 or more

millivolts, depending on the application. While response time of a
thermocouple is generally considered rather low, the amplifier
should pass faithfully a range from
0 to 10 cps. The reference junction can be considered as a source
of bucking voltage in series with
the couple.
Most telemetering systems operate from voltage actuated devices, with the possible exception

of transistorized subcarrier oscillators, or the ptm or pwm systems
and a load of 250,000 ohms is typical. An amplifier with a basic
voltage gain of 1,000 is adequate to
supply up to 5 volts d -c output. A
simple attenuator in the amplifier
input or output can be used to
adjust the output level for less

gain.
Power available in most instances is 115 v at 400 cps, with a
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7-Typical d-c amplifier circuit. The
system employs three iterated common emitter stages
FIG.

FIG.

at

6-Power supply voltage variation

24 to 30

volts

Compact amplifier unit weighs less than
eight ounces. All connections are made to
nine -pin connector shown at top left

By JOHN H. PORTER
Portronics, Inc.
Rochester, New York

Uses Transistor Amplifier
minor function of generator impedance but for source impedances
meters and d -c between 24 and 30
of up to several hundred ohms is
from a generator or transformer in the vicinity of 2,000 ohms.
rectifier combination.
Overall open -loop gain of 100 db
to
genTransistorized telemeters
is realized by the amplifier, which
erate enough r -f power for succonsists of three iterated common cessful ground station operation
emitter stages.
still require vacuum tubes in the
A typical stage is shown in
B+
a
output stage. This implies
Fig. 7. Component values produce
System Chosen
voltage of 180 to 350 or more, as
a stability factor S = 1.1 and each
well as a low voltage filament supstage is designed to operate with
1
Fig.
in
diagram
The block
ply, generally and nominally 6.3 at
10 volts at 1 -ma collector current.
system
the
transistorized
shows
400 cps.
isolation against
Vibration surveys within the air- adapted from the full -chopper d -c To provide partial
supply imin
power
variations
perframe necessitate a B+ voltage amplifier in Fig. 2. Typical
is used
filter
decoupling
a
pedance,
is
shown
system
the
of
formance
for associated a -c amplifiers. Howfirst
stage.
the
to
supply
the
in
6.
through
in
Figs.
3
ever rapidly advancing transistor
is
castage
third
the
of
The chopper portion employs two Output
development may soon produce a
a
voltage
to
coupled
pacitively
in
the
unit whose input impedance is high surface barrier transistors
rectifier circuit, using
enough to be compatible with grounded - collector configuration. doubling
selenium diodes, permisminiature
was
units
chopper
of
Matching
vibration pickups and obviate the
found necessary; however 20 pairs sible in this application due to the
need of a plate power supply.
and is
Dissipation of heat is becoming were obtained from a random lot high load impedance filter. The
a
capacitive
by
smoothed
a
by
selecting
more of a problem and highest of 50 transistors,
output return is common to the
possible efficiencies must be sought pair for equal emitter currents.
negative of the 28-v supply.
is
a
particularly
output
Chopper
in the amplifier. Other major probEfficiency of such a network is
lems are space limitations and clean square wave with no switchas high as that of a synnearly
ing transients, as it alternately
vibration isolation facilities.
demodulator and is conchronous
the
input
to
the
amplifier
All of these considerations, re- connects
economical of tranmore
siderably
to
ground.
source
and
signal
a
sulted in the development of
Input impedance appears to be a sistors and other components.
transistorized adaptation of a full -

±5 percent tolerance on both para-
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chopper amplifier having a linearity of 2 percent or less over full
output range and stability of less
than 2 percent change in characteristics in an environment of up to
10 g vibration at 1,000 cps, or over
the temperature range from -65 C.
to +85 C.
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NOISE GATING TUBE
By JOHN G. SPRACKLEN, WALTER J. STROH
and GEORGE C. WOOD
Zenith Radio Corp.
Chicago, Ill.

General Electric Co.
Owensboro, Kentucky

UMMARY
Single miniature tube performs entire functions of sync
clipping, generating age voltage and giving high degree of noise
immunity to
both these sections of a television receiver. Type 6BU8 contains
common
cathode, grid and screen with, separate plates and number three
grids

-

GATING
discriminating
against noise pulses on the
basis of their amplitude-is combined in the system to be described
with a good sync clipper and agc
circuit in simple form.
NOISE

Unprotected Circuit
The effect of impulse noise on
automatic gain control and sync
separating circuits can best be considered by first examining a simple

unprotected circuit such as that of
Fig. 1. One triode is employed as

a self -biased sync clipper. Another
triode is used for automatic gain
control of the r -f and i -f amplifiers of the receiver in response to
the output of the video amplifier.
The video amplifier output has

positive -going syncs and includes
the d -c component of the composite
video signal. A portion of this output is applied to the agc tube grid,
by a resistive divider. The grid is
biased beyond cutoff by the positive
potential of the cathode. The agc
delay control setting determines
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the level at which the video amplifier output will stabilize.
A resistive divider between anode
and a high negative supply of 75
volts provides zero or a slightly
positive voltage at the agc output
and establishes the no -signal anode
potential. With signal the anode
draws current, its d -c potential
falls, causing the agc control point
to go negative and thus reduce the
receiver gain. The positive -going
sync pulses of a signal of moderate
strength extend to about the center
of the grid -control characteristic.
A portion of the video output is
applied through a coupling capacitor to the grid of the sync clipper
triode. The sync output amplitude
is limited by the low plate voltage
provided. The depth of clipping is
determined by the grid leak resistance and by the amplitude of
the applied signal. The clipped
sync output go,ps through suitable
networks to the vertical and horizontal synchronizing circuits.
Noise will cause havoc in such an
unprotected circuit. Noise pulses
are generally of greater amplitude
than sync pulses and produce plate
current pulses over twice as large
as the sync pulses; they can bias
the agc severely.
In the sync clipper output the
noise pulses are as large as the sync
pulses. With high noise levels the
grid coupling capacitor may charge
up and cause complete loss of sync
for a period following a noise pulse
until normal bias is restored.
One system that has been used
with reasonable success to reduce
the effect of impulse noise is the
May
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for AGC and SYNC
New type 6BU8 tube (left) shows two

separate anodes. Shield and third grid
structure are visible in stripped -down
version removed from envelope at right

time gated agc shown in Fig. 2.
Time gating means turning the agc
tube on only during the brief interval when it is needed. Since the
triode must conduct current only
during the horizontal sync pulse,
it is turned on a short period before the occurrence of the sync
pulse and turned off soon afterwards.
This action prevents any anode
current in response to noise for
the periods between gating intervals. Since the gate pulse is taken
from the horizontal sweep circuits,
these circuits must be in synchronism before the age can produce
the proper receiver gain and contrast level. In the circuit shown in
Fig. 2 the triode is operated as a
gated diode, with the age voltage
produced by rectification of the
gate. pulse.
Such a circuit gains a certain degree of noise protection for the
age. But for the sync clipper, time
gating proves impractical. Vertical sync output would suffer. Pullin of the horizontal sweep would be
slow, since until synchronism is established there is no output.
If time gating is not suitable
for a sync clipper circuit, amplitude
gating can prove useful. Noise
pulses, if they are large enough to
impair reception, generally show a
greater amplitude than the sync
tips and a number of circuits have
been devised to utilize this difference.
In Fig. 3 the triode clipper is replaced with a pentagrid tube such
as the 6BE6. The sync clipper grid
is grid 3. The anode is operated
ELECTRONICS-May
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FIG. 5-Second type 6ßE6 pentagrid tube
is added for agc amplifier
FIG. 6-Comparison of various

systems in presence

of

gating

noise

at a low voltage through a resistive divider to limit the sync output
amplitude. The output of the second detector is applied through a
47,000 -ohm series resistor to grid 1.
This grid is made to operate near
zero bias by connecting it through
a high resistance to a positive potential. As a result, considerable
grid current flows, reducing the resistance between grid and cathode

to a few thousand ohms. Video and
sync portions of the signal, applied
through the 47,000 -ohm resistor,
are nearly shorted out and have
little effect on the anode current.

TIME GATED

(D)

l

III

h
Eig

II16IIII

NOISE GATED

During negative noise pulses,
however, the grid current is reduced to zero, the short-circuit is
removed and a pulse of sufficient
amplitude will easily cut the tube
off as indicated in Fig. 4. A positive replica of a noise pulse appears simultaneously at the clipper
grid 3 but it is rendered harmless
since there is no current available
for the duration of the pulse.
Strictly speaking, a slight disturbance may come through, because noise pulses do not rise or fall
with infinite speed and there is an
intermediate region where grid 3 is
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F?Y".-i ",.:. }..

1.2

split; the horizontal syncs appear
as a black stripe near the center of
the picture and the contrast level
is too high. This occurs when, at
the instant of switching, the horizontal sweep is about 180 deg out
of phase.
Since no age bias level has been
built up, the signal gain is quite
high. This causes the sync clipper
to treat the sync pulses like noise
pulses and gate them out. Around
the center of the horizontal period,
some portion of the video may
cause the clipper to conduct and
produce output. The horizontal frequency control system accepts this
output as sync pulses and becomes
synchronized in an out -of -phase
condition. This causes the time
gate for the agc to continue in the
wrong phase-thus suppressing the
real sync pulse.
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7-New type 6BÚ8 tube simplifies
circuit shown in Fig. 5
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already turned on and grid 1 not
yet cut off. For this reason a brief
transient appears at the beginning
and at the end of each noise pulse.
In practice these transients are too
short to cause significant harm.

The signal level then stabilizes at
a point where the video portion
previously mentioned is raised to
the level where the sync tips should
be. This finally perpetuates the

condition that started it all-the
gain is so high that the sync tips
are treated like noise pulses.
Fringe Signals
This chain of errors cannot occur
For maximum noise protection with weak signals, because even a
noise pulses should be gated out slight agc voltage tends to push the
slightly beyond the sync tips. The video level down low enough. In
gating level is made adjustable by areas where all signals are weak
the so-called fringe lock control, the control may thus be set for
which varies the amount of grid maximum protection. But where
current flowing into grid 1. For stronger channels exist, it must be
weak fringe-area signals maximum set to accommodate the strongest.
protection is desired; this correIn Fig. 5 a second 6BE6 penta sponds to a maximum resistance po- grid tube is added for use as age
sition of the control.
amplifier. The time gating is reHowever, for moderately strong moved and the anode is then consignals, such a setting gives rise nected, as in the original d -c
to an instability that has been circuit, through a network to a
dubbed split -phase hang-up. To high negative supply point, so the
avoid this, the noise gating level age take-off point is at zero or
must be raised somewhat, corre- slightly positive potential for no
sponding to a lower resistance posi- signal. The first grid, screen and
tion of the fringe lock control.
cathode are in parallel with the
Split -phase hang-up can be sync clipper tube. This provides
traced to the use of an amplitude - the same noise gating for both
gated sync clipper in combination circuits.
with a time-gated automatic gain
Since it is desirable to get high
control. For example, if the channel d -c gain for the age, the cathode is
selector is switched from a weak to grounded. This allows the anode to
a strong signal, the agc and clipper
operate at a lower potential with
circuits will sometimes find a stable less dividing-down in the output
condition where the picture is coupling network. The age control
174

grid is biased negatively with respect to ground to be beyond cutoff for the no -signal condition. It
is accomplished by returning a
high resistance divider network to
a high negative supply point.
A variable portion of the divider
resistance is used to set the bias
level and becomes the age delay control. This is set for the desired
contrast with a fairly strong signal.
The divider resistance must be
high to prevent excessive loading
of the negative supply that in
practice is derived from the bias
developed across the discharge tube
grid resistor.
To prevent the loss in high response caused by coupling the video
anode to the grid through a high
resistance, a small capacitance connects the grid to the junction between the minimum contrast resistor and the contrast control. For
best operation the ratio of a -c and
d -c components on the age grid
should be about unity.
In the sync clipper circuit, the
fringe -lock control has been eliminated. In the absence of time gating in the age the conditions for
split -phase hang-up no longer exist.
The grid resistor can therefore be
chosen for best noise protection.
Also, a coupling capacitor has been
added between the second detector
and grid 1. This is necessary to
prevent the detector from ever
biasing off the age circuit for any
extended period.
Advantages

With this new circuit, an improvement in age performance is
noticed, particularly under heavy
noise conditions. Strong interference does not back off the age
as much as it does when time
gating is used; some types of noise
actually deprive the age anode of
current. When this happens, the
negative control voltage drops and
the signal becomes stronger, an
effect that is beneficial in maintaining synchronism and apparent
contrast under adverse conditions.
Moderate to weak noise pulses are
gated out cleanly whereas with time
gating the anode would receive
extra current during the entire
gate periods.
Figure 6 illustrates the difference
May
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suitable grid characteristics, built
for the specific purpose, served
just as well. These considerations
led to the development of the 6BU8,
which combines in one structure
the functions of these two dual control pentodes.
Because of the common gating
requirement for both circuits the
cathode, grid and screen are made
one structure in the 6BU8. The
third grid and anode have been
split and are positioned on each
side of the screen. The two halves
have identical characteristics. Grid
input.
serve the
It was questionable whether 3 and anode on one side
serve the
side
other
the
and
on
agc
pentagrid tubes were essential for
clipper.
sync
this circuit. High plate impedance
Alternatively, the second control
seemed unnecessary. Dual control
common. Both
tubes with only three grids such as grids might also be
composite
similar
a
require
grids
the 6AS6, or some experimental
could be
conditions
If
signal.
video
pentodes with lower current and
so arranged that, when the sync
tips extended about to the center
of the transfer characteristic of the
age side, peak anode current flowed
3
RATED Ed 67.5 V le 0.1 MA
Ef
on the sync clipper side, then such
.in
a circuit would work.
2
It would require, however, that
the bias on grid 3 be lowered under
extremely weak signal conditions;
otherwise the syncs would be lost
'
completely. This would require
0
300
200
100
PLATE VOLTAGE IN VOLTS
some carefully designed automatic
bias correction, which is not easily
FIG. 9-Average plate characteristics
found. An expensive alternative
(one section) with plate voltage plotted as
abscissa
would be to increase the i -f gain to
a point where the peak video output could be maintained all the way
down to the noise level.
119/16,
A self -biased sync clipper, on the
Et
RATED
hand, easily provides sync
other
Eb EACH SECTION=40V
ECz 67.5 V
output down to the very weakest
Ebb= OPPOSITE SECTION=
signal; thus there is considerable
OV
ICI =0.1 MA\0
advantage in keeping it divorced
from the agc.
+2
+4
-2
0
The circuit shown in Fig. 7,
GRID 3 VOLTAGE IN VOLTS
using the new type 6BU8, has been
FIG. 10-Average transfer characteristics
used successfully in production sets.
for one section of 6BU8 tube
A time -gated agc tends to obstruct horizontal pull -in if it re¢ 6
sponds too fast. This effect does
RATED
Ef
á
not apply here and a time constant
Eb=150V
shorter than usual can be used,
-1 4-Eca=0 V
\yo
making the sets unusually resistant
z
ti tih
*,
NORMAL
to rapid fading and airplane flutter.
Ó
OPERATION

between the results of time and
amplitude gating in the agc. Line
(A) shows the original signal,
clean on the left and with various
levels of impulse noise on the right.
Line (B) shows how in an unprotected agc large currents are produced by each noise pulse. In line
(C) a large percentage of the
noise current pulses has been eliminated. But the largest improvement appears in line (D) where
)nly a few transients reveal that
there was any noise present in the

"
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z
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U
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ti
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-4
GRID

I

VOLTAGE IN VOLTS

against
11 --Plate current plotted
grid -1 voltage shows transfer characterisFIG.

tics of the new tube
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Tube Characteristics

In the new tube two separate
electron streams leaving the cathode may pass through grids number 3 to each of the plates. As grid

of either section is made negative, the anode current of that section is reduced and the unaccepted
current returned to the screen grid
and the shield. The two halves
operate independently of each other
except for grid 1 and screen grid.
A shield being connected to the
screen grid has a threefold purpose.
It prevents electrons from flowing
around grids 3 to the anodes, it
catches the electrons that might
otherwise bombard the bulb and it
prevents occurrence of Barkhausen
oscillations.
Figure 8 represents the plate
characteristics for either section
plotted against grid 3 voltage. The
agc section of the tube normally
operates with low plate voltage, not
far from 20 volts; however, the
sync clipper section may work with
higher voltages on the plate. Curves
are shown for 20, 40 and 80, volts.
A video signal with sync pulses
going toward the right, increases
the plate current to the maximum
level, producing only the sync pulse
in the output. In the age section
the sync pulses extend to about the
center of grid 3 control characteristic.
Essentially the same information
is shown in Fig 9 except plate voltage has been replotted on the
abscissa.

3

Negative Grid
What happens to the electron
streams when grid 3 is made negative to block the flow of plate current is shown in Fig. 10. Most, if
not all, of this current appears on
the screen and shield so that a

negative transconductance exists
from grid 3 to these electrodes.
Since the screen is common to both
sections, the effect of both grids 3
shows up simultaneously in the
screen current.
Figure 11 shows how the plate
current in either section is controlled by the voltage on the first
grid. In normal operation the
screen is at about 70 volts and grid
1 is at about zero volts. A noise
pulse of about -2.4 volts will cut
off the tube entirely.
The writers acknowledge the
help of W. T. Millis and Claude
Hopper, Jr. of the Tube Division,
General Electric Co., and of Robert Adler of Zenith Radio Corp.
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Chassis of 90 -watt power amplifier indicates the simplicity and economy of construction, made possible because of the
limited frequency applications
Laboratory oscillator connected to the 90
watt power amplifier provides drive signal
for testing transformer on the right

-

POWER AMPLIFIER
By JOSEPH

M. DIAMOND

Development Engineer
United Transformer Co.
New York, N. Y.

SUMMARY
Economical design of efficient oscillator -driven power
amplifier uses pentode cathode follower to supply 90 watts at 400 to 2,600
cycles for testing aircraft and shipboard servo systems. Regulated bias and
screen voltages permit stable output independent of line fluctuation
use of 400 to 2,600 power in electronic
equipment has raised a problem of
supplying this power for testing
transformers, magnetic amplifiers,
servo devices, circuits and complete
pieces of equipment. Since rotating
machines have a number of disadvantages, a power amplifier was
designed to produce 90 watts in the
frequency range of interest, driven
by a laboratory oscillator.
The specific requirements of this
application have led to a specialized
and unusual design. Since a substantial power output is required,
efficiency is a prime consideration.
Therefore, a true pentode output
connection is desirable, rather than
a triode or intermediate, screen tap, connection.
The pentode connection of most
beam power tubes is also preferable, in that higher plate voltages
WIDESPREAD

cycle

are permitted. Other requirements
are good waveform and good regulation, which means that a substantial amount of feedback is involved.
Cathode Follower

These considerations suggest a
cathode -follower output stage. Figure 1 shows how an output transformer with two identical, interleaved 500 -ohm windings permit
true pentode cathode -follower operation, since the screens are exactly in phase with the cathodes.
The screen -cathode bypass capacitors maintain this condition at high
frequencies, and equally important,
they effectively parallel the windings over the whole frequency
range, thus reducing both copper
loss and leakage reactance. The
commercially available transformer
used is intended for line -to -line -to -

voice coil use and is rated only 20
watts for the full audio band. Since
the present application does not re-

quire frequencies much below 400
cps, it is permissible to raise the
voltage applied to the 500 -ohm
windings from the normal rating
of 100 v rms to the 650 v rms required by this output stage, without core saturation.
The distortion curves, Fig. 2,
show that full power is available
down to 150 cps. The nominal 20 ohm output tap is then convenient
for 117-v output, though other taps
may be used, depending upon the
voltage and power required.
Aside from the screen problem,
the usual difficulty of the cathode follower power stage is the driving
voltage required. In this case, the
restricted frequency range permits
a small output transformer to supply the necessary 350-volts rms to
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500 -ohm windings permit true
pentode cathode-follower operation, since the screens follow in exact phase with the
cathodes. Bypass capacitors maintain this condition at high frequencies

FIG.

\
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1-Output transformer with two identical, interleaved

FIG. 2-Distortion curves were taken at
117-v output, using the 20 -ohm output tap.

Performance shows frequency response

FOR SERVO TESTING
of the application permits a simple, economical design which is

each output grid. A pair of 6W6GT's, triode connected, drive the
usual 500 -ohm winding of the
transformer, while the 5,000-ohm
plate winding is used for the output, achieving a 3.2-to -1 step-up.
The 30 -ohm winding provides local
feedback to the 6W6 cathodes to
reduce distortion and extend the
frequency response.
Thus the limited frequency range

RESET
SWITCH

adequate for the given requirements, but which would be much
less practical for the full audio
band. Performance is indicated by
the distortion curves shown in
Fig. 2, which were taken at 117-v
output, using the 20 -ohm tap.
Power level was varied by changing loading. Under these condi-
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3-Power supply for the 90 -watt power source. Supply used for the final screens
maintains constant screen voltage with a highly variable screen current
FIG.
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tions, hum is 70 db down, frequency response is flat and regulation is 4 percent from no load to
70 watts.
Power Supply

The regulated power supply,
shown in Fig. 3, used for the final
stage screens, maintains constant
voltage and also supplies the lower
level stages without the necessity
of decoupling.
The regulator circuit is controlled
by the regulated bias source, so
that both bias and screen voltage
are proportional to v -r tube voltage.
This permits fixed resistors to be
used in the regulator circuit, while
allowing for a reasonable variation
of v -r tube voltage.
Since the pentode cathode -follower output stage is highly immune to variations in plate supply
voltage, the result of regulating the
bias and screen voltages is to make
the amplifier output independent of
moderate line fluctuations.
An overload relay in the final
plate supply protects the output
stage from excessive loading and
dissipation. The reset circuit is arranged to prevent chattering.
177
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Smiling face produced on screen of standard oscilloscope

Cutouts added in advertising display based on face generator

TRISTABLE GATE MOVES
circuits are used to
generate waveforms such that
when applied to the vertical and
horizontal deflection amplifiers of
any conventional oscilloscope, the
resulting trace has the appearance
of a comic face. Potentiometers
control the features of the generated face to make the lips smile,
frown or move, assimilating an
ELECTRONIC

TO FACE
CONTOUR GATE

TO EYES -NOSE
GATE

17=i_

TO MOUTH
GATE

-49,I

V,

V2

V3

TIT -RIGGER
FIG.

1-Diode gating circuit
90° PHASE -LAG NETWORK

r

325V A -CI
60CPS

136K

470K1

27K

0.02

TO HORIZONTAL

FACE CONTOUR
GATE

0.1

L

TO VERTICAL
FACE CONTOUR

6.3V A -C
60CPS

FIG.

2-Generation

signals

GATE

of

face

contour

By PAUL A. RYAN
Ryan Electronics
Columbus, Ohio

actual conversation. The relative
position of each component of the
face can also be adjusted.
Circuit Description

Two generators form the elements of the face; one generator
forming the outer ellipse or contour of the face and the other generator forming the mouth. The
eyes and nose are created by properly locating the electron spot on
the oscilloscope screen. Diode gat
ing circuits operating in conjunction with, electronic switching
circuits alternately display each element of the face.
Initially the face contour gate
is opened and the electron spot on
the oscilloscope follows an elliptical
path. It requires 1/60 second for
the spot to traverse the elliptical
path once. The face contour gate
is therefore held open by the electronic switch for 1/60 second. During one-fourth of this time interval
(1/240 second) the electron spot is
positioned to form the eye on the

178

right of the screen and during the
next 1/240 second the spot is
rapidly moved to a position to form
the other eye. The remaining time
(1/120 second) of this gating
period is required for the spot to
form the nose.
The face contour gate is closed
and the eyes -nose gate is opened
for a period of 1/60 second.
The eyes -nose gate now close
and the mouth gate instantly
opens. The mouth generator has a
period of 1/60 second; that is, it
-

Table I-Initial Adjustment
Ri-Adjust for horizontal centering

of the mouth within the face
contour
RI-Adjust for proper vertical position of mouth within face

contour

Rs-Adjust for proper vertical distance between the nose and

eyes

Ri-Adjust for proper horizontal

distance between the nose and
the eye on the left hand side of
the screen
Rs-Adjust for proper horizontal
distance between the two eyes
R,-Adjust for horizontal centering
of the eyes and nose within the
face contour
Rs-Adjust for proper vertical centering of the eyes and nose
May
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TO FACE

VERTICAL
I

1

I

I

1

I

I

I

I

I

I

CONTOUR GATE

90°

r

PHASE -LAG NETWORK

27K

136K

970K

Ì

rfiOSEC

TO VERTICAL

TO HORIZONTAL

27K

220K

50K

MOUTH GATE

RESULTING

TRACE

HORIZONTAL

aIAIV

325V A -CI
60CPS

L
325VA-C

27K

002

0.1

330K

HAPPY-

F

601

r

7

To
VERTICAL

- 1+

-

MOUTH
GATE

25K

V

Z22K

RESULTING TRACE

TO HORIZONTAL
EYES -NOSE GATE

220K
SAD
CONTROL

VERTICAL

EYES-NOSE GATE

RS

1

HORIZONTAL

50K
68K 500K

R7

R6

1.-C'NOSE
EYE ON LEFT
EYE ON RIGHT

325V A -C 4701(

FIG.

3-Mouth generator waveforms,

smiling (A) and frowning

(B)

FIG. 4-Circuits for generating mouth
contour

FIG. 5-Method of generating eyes and
nose

Wave forms applied to deflection circuits of a conventional
SUMMARY
oscilloscope produce visual patterns, such as alphabets and textile designs.
Useful in entertainment and advertising fields is device generating curved
contours and appropriate gates to form a mobile face

CRO LINE DRAWINGS
to the horizontal amplifier of the
oscilloscope, the resulting pattern
will have the appearance of a
mouth. Such waveforms together
with the resulting patterns are illustrated in Fig. 3.
loscope screen.
The alternate cycles of the rectioperaFigure 1 illustrates the
fied
waveform have different peak
circuits.
tion of the diode gating
If the electronic switch increases amplitudes that result in two traces
the anode potential of one of the representing the upper and lower
diodes to a value greater than lips of the mouth. The polarity of
the anode potentials of either of the the rectified waveform determines
two remaining diodes, then only the whether the mouth is smiling or
diode having the highest anode po- frowning.
The circuits for generating the
tential will conduct. As a result,
waveforms are shown in
mouth
in
acvary
will
the output signal
Each waveform is again
4.
Fig.
voltage
signal
the
with
cordance
associated with the conducting di- derived from the 60-cps power -line
ode. In this manner the desired source. The status of unequal alternate amplitudes of the rectified
signal voltage is selected.
waveform is accomplished by the

requires 1/60 of a second for the
electron spot to trace the mouth
contour a single time. By successive repetition of the above process, the face is formed on the oscil-

Contour Generators

The elliptical face contour can
be formed by applying two sine
waves, displaced by 90 deg, to the
vertical and horizontal amplifiers
of the oscilloscope. These signals

are derived directly from the 60 cycle power line source as shown
by Fig. 2.
If a rectified sine wave is applied
to the vertical amplifier and a sine
wave shifted by 90 deg is applied
ELECTRONICS

- May
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FIG.

6 -Connection of

tristable switching

circuit

asymmetrical voltage dividers supplying signals to the diode rectifiers. The 1,000 -ohm control in the
circuit varies the symmetry of the
voltage dividers and thereby varies
the distance between the upper and
lower lips.
By varying this control, the face
can give the appearance of talking.
The 25,000 -ohm control is bridged
between the two rectified waveforms having opposed polarity. Adjustment of this control determines
the degree of which the lips are
smiling or frowning.
The 90 -deg signal required for
the horizontal amplifiers is derived
from the same phase -lag network
used in forming the face contour.
A voltage divider is used between
the face contour and mouth circuits following the 90 -deg phase shift network that fixes the width
of the mouth at one-half the width
of the face.
The waveforms used to trace the
eyes and nose are shown in Fig. 5.
The generation of these waveforms
will be explained later since they
are closely associated with the operation of other circuits.
Tubes V1, V. and V. shown on the
block diagram (Fig. 6) form the
179
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electronic switching circuit that is
used alternately to open and close
the three gates. This circuit consists of three bistable flip-flop circuits that are coupled into a closed
ring. The three flip-flops are interconnected in such manner that only
one (B) section (the right-hand
section) of the three tubes can be
nonconducting at any time.

from a trigger circuit. The flipflops are coupled in such manner
that the trigger pulses successively
transfer the nonconducting righthand state around the ring.

The vertical and horizontal output terminals connect respectively
to the vertical and horizontal deflection amplifiers of any conventional oscilloscope. After sufficient
warm-up of the instruments the
pattern on the oscilloscope screen
is adjusted for proper centering.
Oscilloscope gain is set so no portion of the pattern exceeds the
limits of the screen.
The Schmitt trigger sensitivity
control Rr0 is adjusted until all the
elements of the face are visible on
the screen. This control will only
have a limited range where all the
face elements will appear. With
the control set at the middle of this
range no further adjustment
should be necessary.
A list of the functions of the remaining controls is shown in Table
I in the sequence that should be
followed for initial adjustment of
the electronic face.
The distance between the upper
and lower lips give the appearance
of talking.

Schmitt Trigger

Driven by a 60 -cycle sinusoidal
signal, the Schmitt circuit produces
trigger pulses for the operation of
the electronic switch. This circuit
also controls waveforms needed for
the generation of the eyes and
nose. The top waveform shown in
Fig. 5 appears at the first anode
(left-hand section) of the Schmitt
trigger and the second waveform
appears at the second anode.
The delay multivibrator is used
to produce a positive pulse approximately 1/240 second in duration.
This pulse has the appearance of
the bottom waveform in Fig. 5 and
is used to generate the eye on the
right-hand side of the screen. The
delay multivibrator is triggered by
a signal taken from the cathode of
the Schmitt trigger.

Gate Operation
The plate potential of the nonconducting right-hand section will
exceed the plate potentials of the
other two right-hand sections by
approximately 75 volts. Since the
three right-hand sections of the
flip-flops are connected directly to
the three gates, increased anode potential of the nonconducting righthand section will operate the gate
to which it is connected. Since only
one right-hand section can be nonconducting at any time, only one
gate can be open at any given time.
These flip-flops are triggered at
a 60 -cps rate by the negative pulses
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2-Network formed when crystal is terminated with resistance and response for
constant input voltage (A); equivalent generator circuit of crystal with terminating
resistance and response (B)
FIG.

FLATTENING RESPONSE
of CRYSTAL PICKUPS
By A. L. CLELAND

<

Radio Corporation of America
Semiconductor Division
Somerville, N. J.

Knowing equivalent capacitance and low -frequency limit
SUMMARY
of crystal phonograph pickup, terminating network can be designed to produce fiat frequency response at output. Typical design problem is worked out
and application of crystal pickups to transistor amplifiers is discussed
The resemblance of the two sulting R -C network and its revoltage
be obtained from a crystal curves indicates that addition of sponse for constant input
Figure
R.
of
values
and
different
a
creates
pickup by using a matching net- the shunt capacitor
the
when
response
the
2B
shows
(Fig.
divider
voltage
capacitive
work between the pickup and the
is
replaced
source
-voltage
is
constant
therefore,
crystal,
The
1B).
This
following amplifier stage.
of a
article analyzes the characteristics equivalent to a generator of zero by the equivalent circuit
-ciropen
ideal
an
having
crystal
a
with
of crystal pickups in terms of their internal resistance in series
response.
cuit
3
-db
1C).
The
equivalent circuits and describes a capacitance (Fig.
The overall response to the RIAA
simple method for designing the difference between the open -circuit
output and the output with 510 µµf recording characteristic is not flat
required matching network.
of shunt capacitance indicates that and depends upon the value of R.
General Considerations
the equivalent capacitance of the For R = 5 megohms, the 3 -db band250 to 1,000
The open -circuit response of a crystal, including associated stray width is approximately
the reohms,
100,000
for
R
=
cps;
µµf.
1,000
is
about
capacitance,
crystal
medium-output
typical
cps is
1,000
to
respect
sponse with
pick-up, obtained from a frequencyTerminating Resistance
extends
but
cps,
at
500
down
3
db
test record, is shown as the solid
The effect of various values of through 10,000 cps at the high end;
curve in Fig. 1A. The dashed curve
resistance on the re- for R = 10,000 ohms, the response
terminating
shows the response obtained when
crystal is shown in
the
of
sponse
a
by
the same crystal is shunted
* Now with Aircraft Radio Corp., Boon2A shows the re- ton, N. J.
2.
Figure
Fig.
capacitance.
510-µµf
FLAT FREQUENCY RESPONSE
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p/CkU

RES_PON_S_E

I

O

CROSS-

I

REGION

1

(2) From the measured open circuit response of the crystal, determine attenuation n in db required at f,. Then e,/e, = log'
(n/20). Because e,/e, = R,/K, R,

eo

K [log'

EQUIVALENT
CIRCUIT OF
CRYSTAL

(3) C, = R, at the 3 -db down
point in the crossover region
(w700 cps).
Therefore C. = 1/[(27r) (700)
(RI)].

Q.

-

111111
50

(A)

I\\

REQUIRED CORRECTIONeI

100

1

1111111
500

1

1,000

1

1

1111111

5,000 10,000

FREQUENCY IN CPS

Design Example

FIG. 3-Networks providing required frequency correction in low, -crossover and
highfrequency regions (A). Composite network (B) provides all-over correction shown in
A

with respect to 1,000 cps is down

frequency region should be large in
comparison to R,. The equivalent
circuit for this region is then a
generator delivering an output voltage
terminated by R, + R
ohms.
which should be chosen so voltage
e, across R, is 13 db below e,.
Network Design
In the crossover region, the reFlat system response is achieved actance of C, is no longer large in
if the crystal is terminated by a comparison to R, and generator e,
network having a response which is terminated by the series combiis the inverse of that of the open - nation RCR,. The resulting e, has
circuited crystal. A response which a positive slope of 6 db per octave.
approximates this inverse charac- In the' high -frequency region, the
teristic is shown by the solid curve reactance of C. is small in comof Fig. 3A. The equivalent net- parison to both R, and R. and the
work circuits for the low -frequency, generator appears to be terminated
crossover and high -frequency re- only by R,; e, is essentially equal
gions are shown in the inserts.
to e,.
In the low -frequency region, the
The requirements of such a nettermination must appear to be a work are met if : (1) the reactance
resistive divider such that the out- of C, at the lowest frequency deput voltage is 13 db below the sired is small in comparison to the
generator voltage. In the crossover sum of R, and R and C, is large
region the termination must appear in comparison to C. so normal varito be an R -C combination such that ations of C. among individual pickthe output has a positive slope of ups can be neglected in calcula6 db per octave. In the high -fretions; (2) the values of R, and R.
quency region the termination are such that at low frequencies
must appear to be a resistance such e, is 12 db below generator output
that the output voltage is equal to e,; (3) the reactance of C, at the
the generator voltage.
3 -db down point of the crossover
Figure 3B shows a circuit which, region is equal to R,.
with the proper parameters, will
Design Procedure
provide the type of response
described to a good approximation.
Crystal - terminating networks
The crystal is terminated in capac- having the desired characteristics
itance C, so that the source seen by can be designed by the following
terminating network C,R,R, is 'a procedure, if equivalent crystal cagenerator delivering a voltage pacitance C. and the low-frequency
directly proportional to that of limit f, are known
the equivalent crystal generator
(1) Assume a value K for R,
throughout the frequency range.
R,. Because
< K at
C,
The reactance of C. in the low - 1/(2,r f, K).

at 100 cps and up 13 db at
10,000 cps. For R = 10,000 ohms,
the output at 1,000 cps is also 20
db less than that for R = 100,000
13 db

e

X

f -
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(n/20)] and R, =

- R,.

K

As an example, design a network
for a crystal having an equivalent
capacitance (C,) of approximately
1,000 µµf and the open-circuit response shown by the dashed curve
in Fig. 2B. The low -frequency
limit f, is to be 50 cps and the value

of R, -}- R, is to be 100,000 ohms.
(1) K = R, -f- R, = 100,000
ohms.

1/ [2,7r (50) 10'] _

(2) C,
0.0319 µf.

(3) Fig. 3A indicates that an
average attenuation of approximately 12 db is desired in the low -

CRYSTAL
PICKUP

2

Ó Cil
ß-.04T

R1

75,000
R,

0.004

25,000 eo

11

-

Ó
10

Z
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TERMINATING
,NETWORK RESPONSE

-RESPONSE,
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111'111
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4-Calculated parameters

FIG.

of

ter-

minating network for RCA 75476 pickup
and resulting overall response

EQUIVALENT
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r
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NETWORK
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FIG. 5-Derivation of equivalent circuit
for crossover region in Fig. 3A
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frequency region. This 12 -db figure
will aid in compensating for crystal and/or stylus resonances. There sore e,/e, = log' (12/20) ; e,/e, _
og-1 (20/12) = 4; R. = K/4 =
;00,000/4 = 25,000 ohms and R, =

-

25,000

II

0.001

120K

3.9K

0.005

39K

KXI,000

AMP

(700)

0.1

R

2N109

OUTPUT
METER

TREBLE
OUT

R= 10K

(75 x

This network and the resulting
response characteristics are shown
in Fig. 4.
Volume peaks on RCA 45 -rpm
and long-playing records are recorded at 8 db above average level.
Since the average -level 1,000 -cps
output of the pickup to be used
here is 0.7 v rms, the corresponding
signal across the 25,000 -ohm terminating resistor, R,, has an average value of 6 mv and reaches
approximately 42 mv on volume
peaks.

Equivalent Circuit
Figure 5 shows how the terminating network and crystal may be
ìonverted by Thevenin's theorem
.o the equivalent circuit shown
above the crossover region in Fig.
3A.

In this equivalent circuit the
generator output is attenuated by
the amount C,/ (C, -I- C,) and is
applied to frequency dependent
series network RC and R,, the load
resistance of the terminating network. Resistance R. may consist
only of the input resistance of the
first amplifier stage or include additional resistance elements in series or parallel with the amplifier
input resistance. In any case, the
effective value of R. must be that
calculated from the design considerations.
If the network is coupled directly to the input of the first amplifier stage, an additional blocking
capacitor should be used in the
output lead so that no d -c is applied
to the crystal. The reactance of
this capacitor at the lowest desired
frequency should be not more than
one -tenth the value of R,.

Overall Response
Figure 6 shows the over-all response of a system employing a
RCA Stock No. 75476 medium -output pickup, a network of the type

- May

2,,,=4,000

00

47K

= 75,000 ohms.

100,000
1/[2rr
(4) C,
10')1 = 0.00304 µf.

ELECTRONICS

-6V

7.5K

5K
2.5K

R=0

50

100

10,000

1,000
FREOUENCY IN CPS

6-Crystal pickup is matched
through network to transistor preamplifier.
Over-all response is shown for various
amounts of treble cut
FIG.

CRYSTAL
PICKUP

BIAS
NETWORK
2N109

Rc
OUTPUT

SIGNAL
Re

-E cc

I

FIG. 7-Degenerative transistor preamplifier has higher input impedance and
otgnal-to-noise ratio, with less distortion,
than circuit shown in Fig. 6. Gain, however, is less

described above and a transistor
amplifier. The curves include the
effects of the RIAA recording
characteristic, the crystal, the terminating network and the complete amplifier. They show the response for various amounts of
treble cut.
At low frequencies, the effective
load seen by the collector of the
preamplifier is approximately 3,900
ohms because of the large reactance of the 0.01-µf capacitor, C6.
At high frequencies, however, the
collector effectively sees R in parallel with the 3,900 -ohm load resistor and the high -frequency response falls off as the value of R is
reduced.
The resistance and capacitance
values used in the terminating network of Fig. 6 were chosen to compensate for the crystal and/or
stylus resonances of a particular
pickup and may be quite different
when another type of crystal pickup
is used.
Thus far system response has
been treated in a general manner

and no attempt has been made to
emphasize the advantages of transistors over tubes as preamplifiers.
Transistors, however, have no hum
problems, are nonmicrophonic and
can provide higher signal-to-noise
ratios than tubes.

Transistor Preamplifier
The common -emitter preamplifier
stage shown in Fig. 6 has an input
impedance of approximately 8,000
ohms and a voltage gain of 60. The
crystal-terminating network used
for this amplifier has an output of
approximately 1.7 mv, so that approximately 102 mv of signal are
delivered to the following amplifier
stage.
A common -collector preamplifier
stage, on the other hand, may
have substantially higher input
impedance (approximately 100,000
ohms), but a maximum voltage
gain of only about 0.9. The voltage
output of a crystal -terminating network for such a stage would be
about 6 mv and the voltage at the
base of the following stage = (0.9)
(6) = 5.4 mv, or 96.6 mv less than
that for the common -emitter circuit.
Low -Impedance Loads

Another factor requiring consideration is that crystal -terminating networks designed to work into
low-impedance load circuits require
relatively large capacitance values,
adding to their size and cost. Consequently, choice of the best transistor-circuit configuration for a
particular application must be determined by the design engineer.
In many cases, a good compromise may be obtained by the use
of a degenerative common -emitter
circuit such as that shown in Fig. 7.
In this circuit the load resistor for
the crystal -terminating network is
the input resistance of the transistor and is approximately equal to
current gain, a,,,, of the transistor
times resistance R. in the emitter
lead.
Although this circuit has less
gain than the nondegenerative common -emitter circuit shown in Fig. 6,

it has higher input resistance, a
better signal-to-noise ratio and produces less distortion.
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VLF OSCILLATOR KEYS
SUMMARY
Two transistor multivibrators control relay system to key
signal generator at either 4 or 6 pps. Either modulation or carrier can be
controlled with accuracy of ± 5 percent by simple system requiring only
minor modification of signal generator

to replace an electromechanical keying arrangement, the transistor multivibrator
described here drives a grounded emitter direct-coupled relay amplifier to pulse either the modulation or carrier of a vhf signal
generator at very low frequencies.
Figure 1 shows pulse widths and
repetition rates required in this
application.
A transistor multivibrator was
chosen for long trouble -free equipment life and the other attendant
advantages of transistors, small
size, low power needs and low heat
dissipation. Type 2N104 junction
units were chosen. These are small signal pnp audio-frequency types.
The basic circuit developed is
shown in Fig. 2.
DEVELOPED

Operation

of the transistor it affects is equal
to

base must recover from (equal to
battery E minus collector E) and
E.. = voltage level of base when
+ E;
T1 = R1Cl loge Eu
transition occurs. This may be
Eu Eco
Where Eu = voltage base resistor taken as zero.
Twice this time is the total
R1 is returned to, Et
voltage
period of a symmetrical multi vibrator where R. = R. and C1 = C2.
For the asymmetrical case, each
SEC
off time is calculated separately.
-125 MILLISEC ON
Emitter resistors were added to
provide convenient output points
for direct coupling the relay amplifier. If resistors of small value are
MILLISEC OFF
chosen they raise the natural fre(A)
quency only slightly and can be
neglected in the equation. To
-- - 66.6 MILLISEC ON
achieve the required results and
still maintain temperature stability
large values of capacitance and
small collector and base resistors
k---100 MILLISEC OFF
are required. A compromise was
(B)
sought that would allow one circuit
to produce both of the required outFIG. 1-Pulse times for four (A) and six
pps repetition rates (B)
puts with simple resistance adjustments. The arrangement developed
is shown in Fig. 3.

-

------

I

----12º

Considering Q. conducting and
cut off, C2 is charged to the supply voltage while C1 is discharging
through R1. When the charge on C.
is low enough to allow Q2 to conduct, the decrease in voltage at the
collector will be coupled by C. to
Ql
This will cause Q. to conduct
less heavily bringing its collector
to a more negative value. The action is cumulative and results in
Q. cut off and Q. conducting. At
this point the charge begins to leak
off C2 and at the proper point the
action repeats itself providing a
series of pulses.
The time of discharge of either
FIG. 2 Basic transistor multivibrator circa t
capacitor, and the resultant off time for
generator keyer
Q2

184

Stability Control

Maximum stability is retained
by restricting the range of adjustment of the collector load when

using it for frequency adjustment.
While a ganged potentiometer can
be used, fine balance of the transistors is obtained through single
unit setting. Symmetry of waveform is controlled by the 100,000 ohm potentiometer in the base

return.

These controls allow a minimum
of a 2 -to-1 frequency range, with
May
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VHF GENERATOR
By LEON H. DULBERGER
Test Equipment Engineer
Electronic Division
Stromberg -Carlson Co.
Div. of General Dynamics Corp.
Rochester, N. Y.

a four -to-one asymmetrical setting,

without changing coupling capacitors. Drift of frequency with temperature is ± 5 percent. Shortterm stability can be improved
through the use of temperature
controls.
Direct coupling of the output
transistor amplifier saves components, and provides sufficient amplification to operate an ordinary
5,000 -ohm plate relay. While a

Compact keying unit contains all components except relays, which are
mounted in signal generator cabinet

small residual current flows at all
times through the relay coil, it is
below the level that will provide
pull -in. A negative voltage applied
to the amplifier base initiates a current gain in the output stage clos -

ing the relay. The relay contacts
pulse the carrier or modulation.
All transistors are operated well
within their dissipation ratings.
Total current drain for each multi vibrator -amplifier circuit is about
5.6 ma.

Adjustment
4 PPS

6PPS

51(

IOOK

OOK

2.7K

2.0
2N104

2.0

2NI04

2N104

1/

>

loo

",I00

loo

loo

Adjustment to either repetition
rate is accomplished on a calibrated
oscilloscope. The symmetry potentiometer is set midway and the required frequency is obtained by adjusting first one collector resistor
and then the other. Symmetry is
obtained by balancing the base return.
There is slight interaction between the symmetry control and
the frequency potentiometers, but
setting is achieved with little
effort.

K=X I,000

V
\

-22V

I

A -F

R -F

OFF

or
FUNCT ON
SWITCH

RATE SWITCH

\ yo°

0
R

-F

o

\

3-Transistor multivibrators pulse r -f or a -f modulation at either
through relays installed In signal generator
FIG.

ELECTRONICS

- May

1,

4

or

6

pps rate

Final adjustment is made on a
time -interval meter. The multi vibrator not in use is allowed to
continue operation to maintain
junction temperatures as maximum
frequency drift was noted when the
circuit was switched on.
The final circuit was adjusted to
the relay contact on -off time shown
in Fig. 1. This allows relay operate
time to be compensated. Packaging was planned to allow the full
advantage of the transistor's small
size.
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Electronic SHUTTER for
By DAVID C. CROCKER
Instrumentation Laboratory
Massachusetts Institute of Technology
Cambridge, Mass.

SUMMARY
Multivibrators and gates in simple control circuit blank
video-recording kinescope during pulldown of film, then allow exactly 525
scanning lines to appear on tube screen for exposure of next frame. Switch
on movie camera delivers starting pulse for electronic shutter after each film
advance, or 24 times per second. Technique gives one complete tv frame
on each film frame despite frame -rate difference
OMMERCIALLY AVAILABLE
CONTROL

INPUT

-

INPUT

DRIVE

H

CONTROL

GATE

PULSES
15,750

SHUTTER
PULSE
TO HINE

CATHODE

PPS

ONE-SHOT
MVBR I

ONE-SHOT
MVBR 2

5H

ONE-SHOT

25H

75H

OUT

NVOR 3

+3

+5

+5

F

OPEN

IP

-FL

P

CLOSE

SHUTTE

STEERING
GATE
OUT

FILM

ONE-SHOT

WAR

CAMERA

CONTROL

4

:7

EXPOSURE
PULSES
24 PPS

1-Pulse from film camera initiates action by unblanking kinescope; multivibrator
chain blanks screen after next 525 lines of television picture. Here H represents time
of one horizontal line of picture
FIG.

+150V

INPUT GATE

51K

390ppF

IN353

020K

OUTPUT PULSE
TO KINE CATHODE
51

51K

INPUT

390K

1,000

I

+150V

uuF

MEG

I

COMPOSITE WAVE

PULSES

(20-60V)
IS»

TEST

100M/V-+ 1ÉF

P

12011YF
100K

'--1/V\e-4--i

IN63

+ I50
6.2 MEG{
12K
51

47 NEG

106

3.9

=

K

PrT
126
SIK

1300

+9V

-

5963

MVBRI

-

3.36

5963

5963

MVBR2

106

-

4.3
MEGe

TO FILM.

CAMERA

EXPOSURE SIIITC

I

6

MVBR 4
5ppF

-

3.3K

625000

330K

330

5963

TEST POINT

FOR PROPER TIMING

4V0K

0.047

MVBRr3

10

"ADJUST VALUE

4Tpyr

470K.

+150V

1063

IOK

.,

5,600

I,600
)9FF

=

33

33

47rrF

IN63

V

0463

TEST

+150V

+150

MEG'

51K

51K

TEST P

P

corded film pulldown, because it
allows an exposure of exactly one
complete television frame for each
film frame regardless of slight timing differences between the film
camera and the television system.

GATE,

51

100K

TEST
POINT

F

STEERING

video

recorders with
electronic
shutters generally use binary
counting circuits', with a correspondingly large number of stages.
Where extreme precision of timing
is not a dominant consideration,
a simpler arrangement using oneshot multivibrators will often
prove equally satisfactory.
In
breadboard tests, the simpler circuit arrangement to be described
fully came up to expectations.
An electronic shutter is desirale for blanking the picture from
the face of a kinescope during re-

I I

-

5963

FLIP-FLOP

K

INES

+1500

0.01.Z

FIG. 2-Experimental version of control shutter. Most studio kinescopes will require
additional triode input and output stages
186

Theory of Operation
The main sections of the electronic shutter are shown in Fig. 1.
With no camera exposure pulses
coming from the film camera, the
input gate is closed, the steering
gate directs pulses to the open side
of the flip-flop, the four one-shot
multivibrators are in their stable
positions and the output flip-flop is
in the shutter -closed position.
The first film exposure pulse (derived from contacts in the film
camera) triggers mvbr 4 to its

unstable state. This multivibrator
then opens the input gate, allowing the next following horizontal
drive or H line pulse to trigger
May
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TV

Kinescope Recorder
CAMERA
PULSE

r

'z

h.

SEC

NORMAL

MVBR 4

TEST POINTZ
TRIGGERED
OPEN
NPUT

I

GATE

CLOSED

HORIZ

DRIVE
PULSES

MVBR

i IIIIIIIIIIIIIIIIIIIIIlI111WIIIUÏ!IIIIIITIIIIIIIIIIIUIIIIIIIIIIIIffin IIfl
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I

TEST POINT

11111111111

TRIGGERED

SH
MVBR 2

-'LESS

TEST POINT

THAN ONE SCANNING LINE

LILILII II

NORMAL

II II II II II II II II II II II II fl II II

25H

MVBR 3

NMIL
TRIGGERED

¡0

5

G

T

NORMAL

TEST POINT;;

75H

STEERING]

DIODE CONDUCTS;

CATE

SHUTTER OPEN

q

TRIGGERED

DIODE BLOCKED

SHUTTER CLOSED
SHUTTER
FLIP-FLOP

OPEN

'CLOSED

TEST POINT

Sao SEC
COMPOSITE
WAVE TESTS

n

n

n

POINT

Breadboard version of electronic shutter under test. Author adjusts audio oscillator
to deliver 24 -cps signal to squaring amplifier at rear on bench whose 24 -cps square wave output simulates film exposure pulse. Another square -wave generator. on shelf
st right, delivers 15,750 pps to simulate tv H pulses

mvbr
mvbr

1

1

to its unstable state. Now
triggers mvbr 2, which in

turn triggers mvbr

3, both to their
unstable state. The 0th pulse from
mvbr 3 is routed through the steering gate to the open side of the
shutter flip-flop. This pulse triggers the flip-flop to the shutter open position and thus unblanks
the kinescope.
As long as mvbr 4 remains in its
unstable state, subsequent pulses
1 through 6 will be routed to the
open side of the flip-flop and will
therefore have no effect. The timing of mvbr 4 is such that it will
return to its stable state sometime
between the 6th and 7th pulses
from mvbr 3. This sets the steering gate so that when the 7th pulse
arrives, it will be routed to the
shutter -closed side of the flip-flop.
The flip-flop is triggered to the
shutter -closed position and reblanks
the kine.
The input gate was opened by
mvbr 4 and held open by the shutter-open position of the flip-flop.
When the shutter closes, the input
gate also closes.
ELECTRONICS

- May

The kinescope was unblanked on
the 0th pulse from mvbr 3 and re blanked on the 7th pulse. This
means that the kine is unblanked
for a period of seven times that of
the 75H pulse train from mvbr 3,
or 525H-one television frame.
Steering Gate

The circuit diagram of the electronic shutter is given in Fig. 2.
Of particular interest here is the
steering gate circuit. If the control voltage from mvbr 4 is low
(normal state), the 1N63 diode is
blocked and the input to the flipflop is symmetrical. The input
pulses will then alternately trigger
the flip-flop from open to close and
vice versa. If the control voltage
is high (triggered state), the diode
conducts and blocks all pulses to the
shutter-closed side of the flip-flop
so that the pulses can only trigger
the open side.
Initially the flip-flop is in the
shutter-closed position. The 0th
pulse from mvbr 3 is supposed to
open the shutter. If the diode is
conducting, the pulse must go to

FIG. 3-Waveforms covering time of one
horizontal line, one horizontal blanking
period and start of next line. Circuit test
points are shown in Fig. 2

the open side as desired. If the
diode is blocked, the pulse will trigger the flip-flop to its opposite
state, so that in either case the

shutter opens.
For the 1st through the 6th
pulses the diode is definitely conducting, so all pulses are routed
to the open side and lost. After
the 6th pulse, the diode is blocked
so that the 7th pulse will trigger
the flip-flop to the shutter -closed
position. Waveforms corresponding
to this action are shown in Fig. 3
for various points in the circuit.
Some studio applications will require use of a preamplifier stage
ahead of the electronic shutter to
boost the voltage of the control
pulses. Here a single triode section
will usually suffice.
Acknowledgement is extended to
Frank W. Harvey, director of engineering at WGBH-TV in Boston,
for his encouragement during this

investigation.
REFERENCE

(1) F. N. Gillette, G. W. King and R. A.
White, Video Program Recorder, EixeTRONICS, p. 90,

Oct. 1950.
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SPEED INDICATOR

Speed indicating unit (left) is designed for rack mounting. Rear of chassis (right) shows plug-in units for squaring circuit pulse amplifier and multivibrator at center of chassis. This design reduces instrument-repair downtime

UMMARY
Multivibrator triggered by shaped signal from a -c tachometer provides speed indication within 1 percent over range from 500 to
5,000 rpm. Regulated bucking voltage provides scale expansion to indicate
deviations from operating speed with accuracy of 0.1 percent on 500 -rpm
full-scale indication

measurement of hydraulic motor speeds requires
a method of indicating and recording accurately both the operating
speed and deviations from this
speed. This is the case in a closed loop hydraulic servo system where
a constant speed is to be maintained under various load condiflection in the meter.
A speed indicator developed for
ABORATORY

A -C

TACHOMETER

By P. J. POLLARD
Inntrnni nt Development Engineer
Vickers, Inc.
D etroit, Mich.

this purpose provides a means of
indicating speed within an accuracy of 1 percent, with expandedscale deviations as small as 0.1
percent being easily read. The
stability and repeatibility of an in-

SQUARING
CIRCUIT

DIFFER EN TIATOR

strument of this type is dependent
to a large extent upon plate -voltage regulation on the multivibraor tubes. Use of regulated transformers and electronic regulated
plug-in power supplies insures
stability.
Plug-in units are used for the
major circuit components. These
are the squaring circuit, pulse amplifier, monostable multivibrator
and positive and negative regulated
power supplies. By using plug-in
units, instrument down time is
greatly reduced. Detailed service
operations are thus confined to the
bench and need not interfere with
scheduled use of the instrument.
Operation

CLIPPER
AND
PULSE
AMP

ONE-SHOT
MULTIVIBRATOR

CATHODE
FOLLOWER
AND SCALE
EXPANSION
CIRCUIT

RECORDING
EQUIPMENT

FIG. 1-Block layout of speed indicator, showing waveforms at various points in circuit
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The block diagram of the speed
indicator is shown in Fig. 1. An
a -c frequency -sensitive tachometer
provides an electrical signal whose
frequency is proportional to the
May
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HAS EXPANDED SCALE
PULSE AMP

CLIPPER

SQUARING CIRCUIT
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V
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=
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e

OO K
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0.004
I00K

50K

RPM
2

)1

IOOK

0,1

0.5

0.1

%I,000

50K 40

400K

K

10K

108V

RECORD
OUTPUT

+

210V

5K
10

2

51

57K

K

51K

FIG.

210'2

56K

400
µµF

82K

33

33K

+

TURN

-Squaring circuit, pulse amplifier and multivl.brator are constructed as plug-in units for rapid servicing

speed of the system to be measured.

This signal is then squared, differentiated, clipped and fed to a pulse
amplifier. The output is a pulse of
proper amplitude and duration to
trigger the one-shot multivibrator.
The multivibrator output is fed
to a cathode follower. The final
stage consists of a 1 -percent accuracy meter, filter circuit and expanded -scale circuit. The expanded
scale provides an accurate method
of studying small deviations in
speed from some nominal value.
Two ranges are provided, allowing
as small as 10 percent of the main scale reading to produce full deflection in the meter.
Input Signal

Input voltage may be sinusoidal,
triangular or square without affecting the accuracy of the instruLikewise, amplitude may
or
be variable ranging from
vary
ment.

ELECTRONICS

- May

1,

This makes possible the use of a comparatively inexpensive a -c tachometer to obtain
accurate speed measurements.
10 to 100 volts.

Wave Shaping Circuit

In the schematic diagram, (Fig.
2), an overdriven two -stage amregenerative
employing
plifier
cathode feedback is used to obtain
a square wave from the incoming
signal.
This is the key to the versatility of the input signals since
the only requirement of the squaring circuit input is sufficient amplitude to drive V, into saturation.
The resultant waveshape, having a
rise time of 2 microseconds, is then
differentiated and the negativegoing pulse clipped. The quality of
the resulting pulse is dependent
upon the efficiency of the differentiating circuit and the blocking action of the diode.

To illustrate this more clearly,
the operation of the differentiator
on the exponent e''t will be considered. The amplitude response
of the differentiating circuit
R

e°

R

e;

-ß-

1/iwC

which may be written as
jwRC
e°

C

1

+

iwRC

a iw

(1)

Since the differential of
eir°t

is d/dt ei"t = jwe7u0

will be proportional to the
derivative of e" ` if toRC becomes
much less than one.
However, this results in a considerable loss in amplitude response, since RC must be very small
in magnitude. For this reason, a
pulse amplifier stage is inserted between the clipper stage and the oneshot multivibrator. The result is a
pulse of constant amplitude having
Eq.

1

189

1957

www.americanradiohistory.com

time for the capacitor may be made
very short for the lowest frequency
to be considered.
Scale Expansion

3-Triggering pulse (A), time constant (B) and output waveforms of
single -shot
multivibrator used in expanded scale tachometer
FIG.

a fixed rise time of 2 microseconds,
over a frequency range of 100 to
1.000 CDs.

The expanded -scale circuit provides a well regulated d -c voltage
to match the output signal when
the selector switch is in position 1.
Therefore, any voltage appearing
at the cathode of the cathode follower output stage may be matched
by the voltage obtained on the arm
of the 5,000 -ohm 10-turn potentiometer.
If these two voltages are equal,
there is no current flow in the
circuit between them and the
range selector switch may be
turned to either of the expanded
ranges.
Thus, by manipulating the 10 turn potentiometer in the bucking
voltage circuit, any output signal or portion of an output signal
may be suppressed. Normally, to
use the expanded scale, the initial
reading should be reduced to 10
percent of full scale, after which
the respective expanded ranges
may be engaged. Any commercial
recording equipment may be connected to the recorder output terminal.

shift in the voltage level at which
the capacitor begins to discharge
will have a direct effect on the time
required before V,. reverts to its
Multivibrator
steady-state condition. This results
The multivibrator is triggered in a nonlinear output -versus -freby a positive pulse. A stable state, quency characteristic. A change in
with no input signal, is such that the triggering pulse amplitude
tube V. is cut off and tube V,. is would have the same effect. By
saturated. Capacitor C, has a volt- narrowing the pulse width to apage across it dependent upon the proximately 2 microseconds and
plate-supply voltage and the controlling the amplitude, any non amount of grid current drawn by linearity with respect to frequency
V10. A positive pulse, as shown in
becomes virtually undetectable.
Fig. 3A, on the grid of V. drives
Power supply fluctuations also
that tube into conduction. This have an adverse affect on the acpulse must be of sufficient ampli- curacy of the multivibrator. This
tude to produce a positive bias on is eliminated by an electronically
Vo.
regulated power supply and a speThe shape of this pulse must be cial regulator transformer to minisharp enough so as to be instan- mize the effect of line voltage fluctaneously transmitted to the grid of tuations.
Applications
V,. from the plate of V9. Thus, the
A discharge of capacitor C,
rise time of the triggering pulse in through resistor R, may be seen in
In use, the servo system to be
the coupling capacitor will affect the oscillogram (Fig. 3B). The inis brought up to test speed
tested
the sharpness of the leading edge stant V,. begins to conduct, V. is
as indicated by the rpm scale. The
of the multivibrator output square cut off through the regenerative acdesired expanded scale is selected
wave.
tion of the common cathode.
and various loads are applied to
More important is the effect of
During this time the capacitor the system. By utilizing the repulse width on the multivibrator must recharge itself. The charging
corder output jack on the instrulinearity. The optimum 2 -micro- is from the common cathode re- ment, it is possible to determine
second constant -amplitude pulse sistor to the grid of V10, to the cahow well the system compensates
achieved between the clipper stage pacitor and finally to the plate load for load fluctuations, the damping
and the one-shot multivibrator in- of V.. The forward resistance of
factor of the system and other
sures near -perfect output wave - the diode action resulting between servo design information of similar
shape, hence optimum multivibra- the grid and cathode of V,. pro- nature.
tor linearity.
duces a small positive voltage on
The particular instrument deThe d -c component of the mul- the grid of Vi..
scribed here is the latest of three
tivibrator triggering pulse is a
Figure 3C illustrates the effect units that have been built. This
function of frequency. Therefore, of this voltage on the trailing edge model has a range of 500 to 5,000
the bias level of V. is -likewise a of the multivibrator output square rpm and will expand any speed
function of frequency. When the wave. Since this effect is also fre- within this range to obtain fullbias level is shifting, the negative quency-sensitive, it must be mini- scale deflection for a 500 -rpm
voltage, from which the grid of Vic. mized sufficiently to prevent any change in speed. Two earlier
must recover, also shifts.
detectable nonlinearity in output models were designed for 2,000 to
voltage vs frequency. This may be 10,000 rpm and have been used sucWaveforms
accomplished by reducing the plate cessfully in checking speed fluctuaThe oscillogram in Fig. 3B of load of V. and the common cathode tion in an aircraft alternator drive
the V,. grid circuit shows that a resistor. In this manner, the charge system.
190
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CANNON D SUB -MINIATURE,
DPA and DPX SERIES

DB -25S

CONNECTORS
D SUB -MINIATURES:
Standard Pin and Socket Inserts.

l

S

X

3144

346

3144

3446

J144
3144

344

.013
.014
.023

3446

.031

3144

316

7144

Me

3944

24e

3944

3'

11344

2.500
2.406
2.406
.984

1134

.984

3144

C

D

1144

134

2344

1%

OA -155

13

134

34e

11%2

D8 -25P

19/ie

134

2344

2344

D8-255

1374

1S4

vm

2%4

DC -37P

21344

134

2344

227h2

DC-37S

21144

134

346

2%

DD -SDP

2

N.

1344

1352

234

DD -SOS

2344

134

2744

2%

134

2344

1544

346

size

DE -9P

434

DE -9S

4144

FRACTIONS +144 Tolerance
DPA 32-34P

weight

R

1.312
1.312
1.852
1.852
2.500

A

DA -15P

DECIMALS

J144

3he
3/16

More than thirty years experience in the design and
manufacture of standard electronic components insure
Cannon Connectors by CINCH to be of the highest
quality materials, fabricated to specifications to maintain consistent quality of product; highest standards
throughout all operations.

-

D SUB -MINIATURE SPECIFICATIONS:

.035
.035
.035
.040

-

-

steel or brass; Finish
Shell, including flange
No. 20, 5
Cadmium plate or Irridite. Contacts
Copper base alloy, gold plate finish.
ampere rating

-

.011
.012

-

Insert arrangements
37 and 50 contacts.

±0.005 Tolerance

:-.-----'

Insulation material

Polarization

-

5 plus

coaxials in 9, 15, 25,

Zytel 101 or DIALI.

Keystone cornered shell.

Operating temperature

-67

to -4-310°F.

DPA CONNECTORS:
Shell with retaining plate. Pin and Socket Inserts.

Send for

illustrated Catalog No. 157

with details of "D" Svb-Miiiature,
"DPA" and "DPX" Series.
DPX CONNECTORS`
Split shell. Pin and Socket Inserts.

For your connector
on CINCH.

requirements-you can depend

Centrally located plants at Chicago, Illinois; Shelbyville, Indiana; LaPuente, California; St. Louis, Missouri.

Manufactured by Agreement with
Cannon Electric Company

DPX 23-33S

DPX 23-34P

'4

O

-R-

:

("

L

I-

ISO

.

-----:r
:a.:

..ousoi:oa.

4`:

CINCH MANUFACTURING CORPORATION
1026 South Homan Ave., Chicago 24, Illinois

Moss.
Subsidiary of United -Carr Fastener Corporation, Cambridge,

TEMPERATURE Conversion Chart
oC

'F

°C

'F

-200
-201
-202
-203
-204

-328.0
-329.8
-331.6
-333.4
-335.2

-100
-101
-102
-103
-104

-148.0
-149.8
-151.6
-153.4
-155.2

-205
-206
-207
-208
-209
-210
-211
-212
-213
-214
-215
-216
-217
-218
-219
-220
-221
-222
-223
-224
-225
-226
-227
-228
-229
-230
-231
-232
-233
-234
-235
-236
-237
-238
-239
-240
-241
-242
-243
-244
-245
-246
-247
-248
-249
-250
-251
-252
-253
-254
-255
-256
-257
-258
-259
-260
-261
-262
-263
-264
-265
-266
-267
-268
-269
-270
-271
-272
-273
-273.2

-337.0
-338.8
-340.6
-342.4
-344.2

-105
-106
-107
-108
-109

-157.0
-158.8
-160.6
-162.4
-164.2

-346.0
-347.8
-349.6
-351.4
-353.2

-166.0
-167.8
-169.6
-171.4
-173.2

-355.0
-356.8
-358.6
-360.4
-362.2

-110
-111
-112
-113
-114
-115
-116
-117
-118
-119

-364.0
-365.8
-367.6
-369.4
-371.2

-120
-121
-122
-123
-124

-184.0
-185.8
-187.6
-189.4
-191.2

-373.0
-374.8
-376.6
-378.4
-380.2

-125
-126
-327
-128
-129

-193.0
-194.8
-196.6
-198.4
-200.2

-382.0
-383.8
-385.6
-387.4
-389.2

-130
-131
-132
-133
-134
-135
-136
-137
-138
-139

-202.0
-203.8
-205.6
-207.4
-209.2

-391.0
-392.8
-394.6
-396.4
-398.2
-400.0
-401.8
-403.6
-405.4
-407.2
-409.0
-410.8
-412.6
-414.4
-416.2
-418.0
-419.8
-421.6
-423.4
-425.2
-427.0
-428.8
-430.6
-432.4
-434.2
-436.0
-437.8
-439.6
-441.4
-443.2
-445.0
-446.8
-448.6
-450.4
-452.2
-454.0
-455.8
-457.6
-459.4
-459.7

Absoluto Zero

Formulas:

192

C

-

s/v (F

-

F

c

Ys C

+ 32

32)

-140
-141
-142
-143
-144
-145
-146
-147
-148
-149
-150
-151
-152
-153
-154
-155
-156
-157
-158
-159
-160
-161
-162
-163
-164
-165
-166
-167
-168
-169
-170
-171
-172
-173
-174
-175
-176
-177
-178
-179
-180
-181
-182
-183
-184
-185
-186
-187
-188
-189
-190
-191
-192
-193
-194
-195
-196
-197
-198
-199

-175.0
-176.8
-178.6
-180.4
-182.2

-211.0
-212.8
-214.6
-216.4
-218.2
-220.0
-221.8
-223.6
-225.4
-227.2
-229.0
-230.8
-232.6
-234.4
-236.2
-238.0
-239.8
-241.6
-243.4
-245.2
-247.0
-248.8
-250.6
-252.4
-254.2
-256.0
-257.8
-259.6
-261.4
-263.2
-265.0
-266.8
-268.6
-270.4
-272.2
-274.0
-275.8
-277.6
-279.4
-281.2
-283.0
-284.8
-286.6
-288.4
-290.2
-292.0
-293.8
-295.6
-297.4
-299.2
-301.0
-302.8
-304.6
-306.4
-308.2
-310.0
-311.8
-313.6
-315.4
-317.2
-319.0
-320.8
-322.6
-324.4
-326.2

0C

0C
0

-1
-2
-3
-4
-5
-6
-7
-8
-9
,-10
-11
-12
-13
-14
-15
-16
-17
-18
-19
-20
-21
-22
-23
-24
-25
-26
-27
-28
-29

-31
-32
-33
-34
-35
-36
-37
-38
-39
-40
-41
-42
-43
-44
-45
-46
-47
-48
-49

-50

-51
-52
-53

'

eF

752.0
753.8

'C

"F

'C

"F

1,112.0
1,113.8
1,115.6

1,117.4
1,119.2

700
701
702
703
704

1,292.0
1,293.8
1,295.6
1,297.4
1,299.2

605
606
607
608
609

1,121.0
1,122.8
1,124.6
1,126.4
1,128.2

705
706
707
708
709

1,301.0
1,302.8
1,304.6
1,306.4
1,308.2

950.0
951.8
953.6
955.4
957.2

610
611
612
613
614

1,130.0

1,131.8
1,133.6
1,135.4
1,137.2

710
711
712
713
714

1,310.0
1,311.8
1,313.6
1,315.4
1,317.2

515
516
517
518
519

959.0
960.8
562.6
964.4
966.2

615
616
619

1,139.0
1,140.8
1,142.6
1,144.4
1,146.2

715
716
717
718
719

1,319.0
1,320.8
1,322.6
1,324.4
1,326.2

520
523
524

968.0
969.8
971.6
973.4
975,2

622
623
624

1,148.0
1,149.8
1,151.6
1,153.4
1,155.2

720

424

788.0
789.8
791.6
793.4
795.2

1,328.0
1,329.8
1,331.6
1,333.4
1,335.2

425
426
427
428
429

797.0
798.8
800.6
802.4
804.2

525
526
527
528
529

977.0
978.8
980.6
982.4
984.2

625
626
627
628
629

1,157.0
1,158.8
1,160.6
1,162.4
1,164.2

725
726
727
728

430

806.0
807.8
809.6
811.4
813.2

530
531
532
533
534

986.0
987.8
989.6
991.4
993.2

630

1,166.0

631
632
633
634

1,167.8
1,169.6
1,171.4
1,173.2

730 1,346.0
731 1,347.8
732 1,349.6
733 1,351.4
734 .1,353.2

815.0
816.8
818.6
820.4
822.2

535
536
537
538
539

995.0
996.8
998.6
1,000.4
1,002.2

635
636
637
638
639

1,175.0
1,176.8
1,178.6
1,180.4
1,182.2

735
736
737
738
739

1,355.0
1,356.8
1,358.6
1,360.4
1,362.2

441
442
443
444

824.0
825.8
827.6
829.4
831.2

540
541

1,004.0
1,005.8

542
543
544

1,0076

1,009.4
1,011.2

640
641
642
643
644

1,184.0
1,185.8
1,187.6

1,189.4
1,191.2

740
741
742
743
744

1,365.8
1,367.6
1,369.4
1,371.2

653.0
654.8
656.6
658.4
660.2

445
446
447
448
449

833.0
834.8
836.6
838.4
840.2

545
546
547
548
549

1,013.0
1,014.8
1,016.6
1,018.4
1,020.2

645
646
647
648
649

1,193.0
1,194.8
1,196.6
1,198.4
1,200.2

745
746
747
748
749

1,373.0
1,374.8
1,376.6
1,378.4
1,380.2

662.0

450

842.0

550 1,022.0
551 1,023.8
552 1,025.6
553 1,027.4
554 1,029.2

650
651
652
653
654

1,202.0
1,203.8
1,205.6
1,207.4
1,209.2

750
751
752
753
754

1,382.0
1,383.8
1,385.6
1,387.4
1,389.2

655
656

1,211.0
1,212.8
1,214.6
1,216.4
1,218.2

755
756
757
758
759

1,391.0
1,392.8
1,394.6
1,396.4
1,398.2

392.0
393.8
395.6
397.4
399.2

300
301
302
303
304

572.0
573.8
575.6
577.4
579.2

400

41.0
42.8
44.6
46.4
48.2

105
106
107
108
109

221.0
222.8
224.6
226.4
228.2

205
206
207
208
209

401.0
402.8
404.6
406.4
408.2

305
306
307
308
309

581.0
582.8
584.6
586.4
588.2

405

50.0
51.8
53.6
55.4
57.2

110
111
112
113
114

230.0
231.8
233.6
235.4
237.2

210 410.0
211 411.8
212 413.6
213 415.4
214 417.2

310
311
312
313
314

590.0
591.8
593.6
595.4
597.2

410
411
412

413
414

770.0
771.8
773.6
775.4
777.2

59.0
60.8
62.6
64.4
66.2

115
116
117
118
119

239.0
240.8
242.6
244.4
246.2

419.0
420.8
217 422.6
218 424.4
219 426.2

315
316
317
318
319

599.0
600.8
602.6
604.4
606.2

415
416
417
418
419

68.0
69.8
71.6
73.4
75.2

120

220

428.0
429.8
431.6
433.4
435.2

320

123
124

248.0
249.8
251.6
253.4
255.2

321
322
323
324

608.0
609.8
611.6
613.4
615.2

420
421
422
423

25
26
27
28
29

77.0
78.8
80.6

257.0
258.8
260.6
262.4
264.2

225

82.4
84.2

125
126
127
128
129

226
227
228
229

437.0
438.8
440.6
442.4
444.2

325
326
327
328
329

617.0
618.8
620.6'
622.4
624.2

30
32
33
34

86.0
87.8
89.6
91.4
93.2

130
131
132
133
134

266.0
267.8
269.6
271.4
273.2

230
231
232
233
234

446.0
447.8
449.6
451.4
453.2

330
331
332
333

334

626.0
627.8
629.6
631.4
633.2

35
36
37
38
39

95.0
96.8
98.6
100.4
102.2

135
136
137
138
139

275.0
276.8
278.6
280.4
282.2

235
236
237
238
239

455.0
456.8
458.6
460.4
462.2

335
336
337
338
339

635.0
636.8
638.6
640.4
642.2

435

40
41
42
43
44

104.0
105.8
107.6
109.4
111.2

140
141
142
143
144

284.0
285.8
287.6
289.4
291.2

240
241
242
243
244

464.0
465.8
467.6
469.4
471.2

340 644.0
341 645.8
342 647.6
343 649.4
344 651.2

440

45
46
47
48
49

113,0
114.8

145
146
147
148
149

293.0
294.8
296.6
298.4
300.2

245 473.0
246 474.8
247 476.6
248 478.4
249 480.2

345
346
347
348
349

122.0
123.8

150
151
152
153
154

302.0
303.8
305.6
307.4
309.2

250 482.0
251 483.8
252 485.6
253 487.4
254 489.2

350

1

3
4

19.4
17.6
15.8

8
9

10
11

12
13

14

5.0
3.2

15

1.4

17
18
19

16

20
21

22
23
24

31

50
51
52
53
54

116.6
118.4
120.2

125.6
127.4
129.2

-

121
122

215
216

,

221

222
223
224

55
56
57
58
59

131.0

132.8
134.6
136.4
138.2

155
156
157
158
159

311.0
312.8
314.6
316.4
318.2

255
256
257

-76.0
-77.8
-79.6
-81.4
-83.2

60
61
62
63
64

140.0
141.8
143.6
145.4
147.2

160
161
162
163
164

320.0
321.8
323.6
325.4
327.2

260

-85.0
-86.8
-88.6
-90.4
-92.2
-94.0
-95.8
-97.6
-99.4
-101.2

65
66
67
68
69

149.0
150.8
152.6
154.4
156.2

165
166
167
168
169

70

158.0
159.8
161.6
163.4
165.2

71

72
73
74
75

76
77
78
79

663.8
665.6
667.4
669.2

500
501
502
503
504

932.0
933.8
935.6
937.4
939.2.

602
603
604

505

941.0
942.8
944.6
946.4
948.2

511
512
513
514

779.0
780.8
782.6
784.4
786.2

755.6
757.4
759.2

761.0
762.8
764.6
766.4
768.2

406
407
408
409

431
432

433
434
436
437
438
439

451 843.8
452 845.6
453 847.4
454 849.2

506
507
508
509
510

521
522

617
618

620
621

721

722
723
724

729

1,337.0
1,338.8
1,340.6
1,342.4
1,344.2

1,364.0

355 671.0
356 672.8
357 674.6
358 676.4
359 678.2

455
456
457
458
459

851.0
852.8
854.6
856.4
858.2

555
556
557
558
559

1,032.8
1,034.6
1,036.4
1,038.2

657
658
659

500.0
501.8

680.0
681.8
683.6
685.4
687.2

460
461
462
463
464

860.0
861.8
863.6
865.4
867.2

560
561
562
563
564

1,040.0
1,041.8
1,043.6
1,045.4
1,047.2

660
661
662
663
664

1,220.0
1,221.8

505.4
507.2

360
361
362
363
364

1,223.6
1,225.4
1,227.2

760
761
762
763
764

1,400.0
1,401.8
1,403.6
1,405.4
1,407.2

329.0
330.8
332.6
334.4
336.2

509.0
266 510.8
267 512.6
268 514.4
269 516.2

365
366
367
368
369

689.0
690.8

465

694.4
696.2

467
468
469

869.0
870.8
872.6
874.4
876.2

565
566
567
568
569

1,049.0
1,050.8
1,052.6
1,054.4
1,056.2

665
666
667
668
669

1,229.0
1,230.8
1,232.6
1,234.4
1,236.2

765
766
767
768
769

1,409.0
1,410.8
1,412.6
1,414.4
1,416.2

170
171
172
173
174

338.0
339.8
341.6
343.4
345.2

270
271
272
273
274

518.0
519.8
521.6
523.4
525.2

370

698.0
699.8
701.6
703.4
705.2

470
471
472
473
474

878.0
879.8
881.6
883.4
885.2

570

1,058.0
1,059.8
1,061.6

1,238.0
1,239.8
1,241.6
1,243.4
1,245.2

1,418.0

1,063.4
1,065.2

670
671
672
673
674

770

372
373
374

771
772
773

1,419.8
1,421.6
1,423.4
1,425.2

167.0
168.8
170.6
172.4
174.2

175
176
177
178
179

347.0
348.8
350.6
352.4
354.2

276
277
278
279

275

527.0
528.8
530.6
532.4
534.2

375
376
377
378
379

707.0
708.8
710.6
712.4
714.2

475 887.0
476 888.8
477 890.6
478 892.4
479 894.2

575
576
577
578
579

1,067.0
1,068.8
1,070.6
1,072.4
1,074.2

675
676
677
678
679

1,247.0
1,248.8
1,250.6
1,252.4
1,254.2

775
776
777

180
181
182
183
184

356.0
357.8
359.6
361.4
363.2

280
281

536.0
537.8

716.0
717.8
719.6
721.4
723.2

580
581
582
583
584

1,076.0
1,077.8
1,079.6
1,081.4
1,083.2

681
682
683
684

1,256.0
1,257.8
1,259.6
1,261.4
1,263.2

780
781
782
783
784

1,436.0

482
483
484

896.0
897.8
899.6
901.4
903.2

680

539.6
541.4
543.2

380
381
382
383
384

480

282
283
284

545.0
546.8
548.6
550.4
552.2

385
386
387
388
389

725.0
726.8
728.6
730.4
732.2

485
486
487
488
489

905.0
906.8
908.6
910.4
912.2

585
586
587
588
589

1,085.0
1,086.8
1,088.6
1,090.4
1,092.2

685
686
687
688
689

1,265.0
1,266.8
1,268.6
1,270.4
1,272.2

785
786
787
788
789

1,445.0
1,446.8
1,448.6
1,450.4
1,452.2

390

490 914.0
491 915.8
492 917.6
493 919.4
494 921.2

590
591
592
593
594

1,094.0
1,095.8
1,097.6
1,099.4
1,101.2

690
693
694

1,274.0
1,275.8
1,277.6
1,279.4
1,281.2

790

393
394

734.0
735.8
737.6
739.4
741.2

791
792

793
794

1,454.0
1,455.8
1,457.6
1,459.4
1,461.2

395
396
397
398
399

743.0
744.8
746.6
748.4
750.2

495
496
497
498
499

595

1,103.0
1,104.8
1,106.6
1,108.4
1,110.2

695
696
697
698
699

1,283.0
1,284.8
1,286.6
1,288.4
1,290.2

795
796
797
798
799

1,463.0
1,464.8
1,466.6
1,468.4
1,470.2

258
259
261
262
263

264

503.6

265

80
82
83
84

176.0
177.8
179.6
181.4
183.2

-121.0
-122.8
-124.6
-126.4
-128.2

85
86
87
88
89

185.0
186.8
188.6
190.4
192.2

185
186
187
188
189

365.0
366.8
368.6
370.4
372.2

285
286
287
288

-130.0
-131.8
-133.6
-135.4
-137.2
-139.0
-140.8
-142.6
-144.4
-146.2

90

190
191
192
193
194

374.0
375.8
377.6
379.4
381.2

290
291
292
293
294

554.0

92
93
94

194.0
195.8
197.6
199.4
201.2

95
96
97
98
99

203.0
204.8
206.6
208.4
210.2

195
196
197
198
199

383.0
384.8
386.6
388.4
390.2

295
296
297
298
299

563.0
564.8
566.6
568.4
570.2

91

352
353
354

401
402
403
404

°C

491.0
492.8
494.6
496.4
498.2

-112.0
-113.8
-115.6
-117.4
-119.2

81

351

of

600.
601

200
201
202
203
204

5
6
7

-103.0
-104.8
-106.6
-108.4
-110.2

0C

212.0
213.8
215.6
217.4
219.2

23.0
21.2

-11.2
-13.0
-14.8
-16.6
-18.4
-20.2
-22.0
-23.8
-25.6
-27.4
-29.2
-31.0
-32.8
-34.6
-36.4
-38.2
-40.0
-41.8
-43.6
-45.4
-47.2
-49.0
-50.8
-52.6
-54.4
-56.2
-58.0
-59.8
-61.6
-63.4
-65.2
-67.0
-68.8
-70.6
-72.4
-74.2

°C

100
101
102
103
104

2

14.0
12.2
10.4
8.6
6.8

°C
32.0
33.8
35.6
37.4
39.2

0

28.4
26.6
24.8

-0.4
-2.2
-4.0
-5.8
-7.6
-9.4

-30

-54
-55
-56
-57
-58
-59
-60
-61
-62
-63
-64
-65
-66
-67
-68
-69
-70
-71
-72
-73
-74
-75
-76
-77
-78
-79
-80
-81
-82
-83
-84
-85
-86
-87
-88
-89
-90
-91
-92
-93
-94
-95
-96
-97
-98
-99

32.0
30.2

289

555.8
557.6
559.4
561.2

371

391
392

692 6

466

481

923.0
924.8
926.6
928.4
930.2
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572
573
574

596
597
598
599

1,031.0

May

691
692

1,

1957

774

778
779

1,427.0
1,428.8
1,430.6
1,432.4
1,434.2
1,437.8
1,439.6
1,441.4
1,443.2

- ELECTRONICS

Mallory Printed Circuit Type Controls
Now Available With Push -Pull Line Switch
Now your printed circuit assemblies can be turned
on and off the new way-PULL, it's on, PUSH, it's
off-giving your design an extra, modern merchandisable touch. There are other features, too. Equipment can be turned on independent of volume
control rotation-no more groping for the correct
setting while it warms up-no more accelerated
wear on the lower end of the volume control resistance element.

ez

Check this modern, fingertip operated line
switch for your new product design-it's available now in printed circuit type controls to fit
every need.

Mallory's push-pull line switch* features a unique
principle in switch contacts. Heart of the unit is a
free floating ring of Mallory contact alloy. This
ring is self-aligning-rotating slightly with each use
so that new contact surfaces are constantly being
presented and wear is evenly distributed. (Only the
ring carries the switched current-never the actuating pin or spring.) Service life is prolongedswitch action is clean and sharp
!

Investigate these Mallory printed circuit type controls with the new push-pull line switch for your
new printed circuit radio, television or electronic
component design. A wide range of mechanical and
electrical specifications to fit every need ... including current ratings suitable for auto radios, color
and monochrome TV. Low actuating forces suitable
for small radio sets are also available. This
same switch action is also available on conventional controls.
'Palen[ appliedfor

Solve Problems-and Saz'c

available-new, lowcost secondary controls,
mounted singly or in multiples on phenolic strips.

Also

Another Mallory contribution to the rapidly advancing art of printed circuitry.

Expect more ,

Missile Guidance Systems

P. R.

P.

- May

1,

1957

from

MALLORY 8r e0.. Inc.

MALLORY

Experience and facilities for electronic
subassemblies. Write for descriptive brochure.

ELECTRONICS

.. get more

R.

MALLORY & CO. Inc.,

Want more information? Use post card on last page.
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Electrons At Work

Edited by ALEXANDER A. McKENZIE

Air -Ground Data Link To Cut Stacking
Each of the 120 aircraft automatically encodes a report of its
bearing, speed, altitude and other
pertinent data and this is sent to
the ground where it is used by
computers or for visual displays.
In addition, 31 standard messages
can be transmitted by pushbutton
control from air to ground.

Five monitor consoles and address board (right) used for assigning identities to aircraft at Tacan data -link ground station. Each console displays complete information for
a selected aircraft as well as ordered condition

SOLUTION of the conflict between
VOR-DME and Tacan having been
resolved in the adoption of combined Vortac, it is now possible to
implement the military system
(Tacan) with additional communication of intelligence that
may one day be of great use to
commercial flying.
The Tacan data link equipment
developed for the Navy by Fed-

eral Telecommunication Laboratories provides service for 120 aircraft on any of the 126 Tacan
channels in less than 3 seconds.
Individual orders of bearing, distance, heading, altitude and speed
can be transmitted to each aircraft. Any one of 31 standard
messages can likewise be sent
from computers or manual con trol positions.

Radio Printer For Air Commands

Link Capacity-The data link
handles 45 ground -air and 45 air ground, or a total of 90 messages
a second. Since each Vortac installation has a capacity of 120
aircraft simultaneously, each 2/
seconds every aircraft can receive
a private -line order and transmit
an automatic report. These limitations are arbitrary and not inherent in the system.
The basis of the Tacan system
has been described (ELECTRONICS,
p 174, Oct. 1955). In summary, a
complex rotating pattern is transmitted from the ground antenna
on a 1 -mc band over channels in
the region of 962 through 1,213
mc. The pattern can be described
as a

9 -lobed

cog wheel combined

with a cardioid.
In addition to an omidirectional
north pulse transmitted each time
the cardioid component rotates
through north, a different, characteristic reference pulse is transmitted each time a cog of the 9 toothed wheel passes through north.
Physical rotation of the Tacan
antenna occurs at a 15-rps rate. To
the airborne observer there is an
appearance of a fundamental component at 15 cps and a 9th harmonic component at 135 cps. In
each antenna revolution, one north
pulse is generated and 8 reference
pulses.

Time between successive

reference pulses is 1/135th second.

Airborne teletypewriter developed for Air Research and Development Command by
Kleinschmidt Laboratories, 'Inc. is compared with standard machine (upper left). Printer
section of the new machine is shown at left with control box (center) and keyboard
(right). Terminal unit, which is the heart of the new teleprinter Is at upper right. The
new machine uses a type wheel and hammer on a pressure -sensitive paper
194

Rotational Modulation-The rotating directional pattern of the
ground beacon antenna modulates
signals presented to it by the
transmitter. The fine grain structure of the transmitted signal is
May
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keilitg

r

POWER REQUIREMENTS: 105-125

Output voltage within 0.5% during
recovery time for line transierts
105-125 volts.
Short circuit will not damage supply.

power supply to the load,

Full current may be drawn at any

voltage from 2-36 volts.
OUTPUT VOLTAGE DC: 2-36

rectangular
Voltmeter: 0-15 volts, 4" rectangula-

METERS: Ammeter: 0-15 amperes, 4"

CONTROLS: Power on -off switch, DC on -off switch, remote error
signal on -off switch, coarse and fine voltage controls.

volts continuously variab'e.

OUTPUT CURRENT DC: 0.15 amperes

continuous duty.

PHYSICAL SPECIFICATIONS: Rack panel construction. Panel
height 121/4", width 19", depth 17" Color K:pco standard gray
hammertone. This unit is designed for rela rack mounting or

REGULATION: In the range 2-36 volts the output voltage variation
is less than 0.5% for line fluctuation from 105.12E volts, and
less than 0.5% or 25 millivolts, whichever is greater, for load

bench use. Carry handles are provided.

variations from minimum to maximum current.
RIPPLE VOLTAGE: Less than 0.5% or 25
ever is greater.
FUSE PROTECTION:

CHARACTERISTICS: This regu ated unit consists
of a ferro -resonant line regulator followed bi a magnetic amplifier regulator. The ferro-resonant line regulator furnishes well
regulated transient free AC power. The high gain magnetic
amplifier is used to regulate the DC output voltage to compensate for voltage changes in the power unit hr varying load currents. The response time for pulse loads is less than 0.2 seconds.
OPERATIONAL

millivolts tMS, which-

Input fuses on front panel.

limïing device
allows direct shorting of the output terminals without damage
to the supply.

OVERLOAD

volts, 57-63 cycles.

terminals are clearly marked on the
front panel. Either positive or negative terminal o- the supply
may be grounded. DC terminals are isolatec from the chassis.
A binding post is available for connecting to the chassis. All
terminals are also brought out at the rear cf the chassis. Two
terminals are mounted at the rear of the chassis tc provide for
picking up the error signal directly at the load. This connection
compensates for the voltage drop in the wies connecting the
OUTPUT TERMINATIONS: DC

PROTECTION: An automatic current

WRITE FOR SPECIFICATIONS ON 30
AND 50 AMP. WAGNETTC SUPPLIES.

KEPCO LABORATORIES, INC.

''

131-38 SANFORD AVENUE
ELECTRONICS
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1,
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the ground beacon. Automatic reply from the beacon provides an
elapsed time to indicate distance
of the aircraft from the beacon.
Since the airborne receiver is effectively gated for reception of
the desired signal only, about 50
percent of the pulses received do
not affect Tacan operation.
The basic Tacan synchronizing
signal occurs at a 135 -cps rate and
the same signal is used for the
data link. Forty-five times a second the surface equipment stops
transmission of standard pulses
and inserts a burst of pulses with
special configuration that conveys
the entire ground -air transmission
to a single craft. Such a pulse
burst is about 3 milliseconds long.
Immediately following, the desired
aircraft transmits a reply comprising discrete data and tele metered reports of its status.
Rounded pulse pairs are sent in
an appropriate form of modulation. Instrument dial readings
employ analog codes of pulse po -

- DATA-/

DATA

PULSES

RVLSES
40

80

120

ROTATION

--

200

160

240

2

0

320

360

OF ANTENNA IN DECREES

66.661 MICROSECONDS

FIG. 1-Data-link beacon transmission

composed

pulses, averaging
5,400 transmitted each second.
Exact pulse positions carry distance and data link information.
Aircraft transmit a pair of
interrogating pulses having 12 µsec spacing that are received at
of

Flight trainer installation of data link.
Canned messages are displayed on dial
right center. They are sent from box
lower right

sition modulation. Digital -type
data, such as predetermined messages, employ digital codes.
Message Structure-The method
of sending pulse pairs is shown
below where such pair is represented, for simplicity, by a single
line. Digital data indicating aircraft identity, predetermined messages, mode of operation and procedural information is sent first,
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AIR TO GROUND MESSAGE

Tacan data -link code structure for ground -air and air -ground messages uses digital and analog codes
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A pot
you can
bet on

When you're playing with a hot system and the
stakes are high ... raise !
Raise as high as 150° C... and HELIPOT® series
5000 precision potentiometers will still operate
continuously with 1 watt dissipation.
Although it's only 1/2 inch in diameter and weighs
but 0.3 ounce, on this pot you can bet the limit..
You'll hold the winning hand with these five high
cards all the top of the Helipot deck :
stainless steel construction
excellent linearity (±0.25% best practical,
± 0.5% standard)
15,000 to 50,000 ohms standard resistance range
one-piece housing
all -metal card for uniform heat dissipation
When the chips are down, these three standard
models will strengthen your hand : the bushing -mount
precision 5001, the servo -mount precision 5002,

the trimming-type 5016.
There's a house full of specs the series 5000 meets
or beats: JAN-R-19(7), MIL -E-5272A, NAS -710,
MIL-R-12934A, MIL-E-5400, MIL -R-19518, MIL Std 20.
The straight inside story on the new series 5000
is available in data file 521.

Beckman Helipot

Corporation
Newport Beach, California
a division of Beckman Instruments, Inc.
Engineering representatives in principal cities
587
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followed by five pulse -position
analog -type telemetered control
orders.
After receipt of complete order
sequence from the ground, the
aircraft then transmits air -surface information as shown.
Figure 1 shows radio output

received due south of a ground
beacon. The r -f envelope indicates relative depth of modulation
for 15 and 135 -cps frequencies and
the heavy lines show reference pulse bursts at 40 -deg points.
These two modulations are for
bearing indications. By limiting,

only the unmodulated central section is extracted for distance
measurement. There are 3,600
pairs of pulses transmitted each
second on the average, including
bursts of more closely spaced
reference pulses. The data link is
not yet available for civil aircraft.

Transistor Beta Tester
By G. FRANKLIN MONTGOMERY
Electronic Scientist
National Bureau of Standards
Washington, D. C.

THE INSTRUMENT described in this
article is designed to measure the
common -emitter short-circuit current gain of npn or pnp junction
transistors at low audio frequency.
In operation, the transistor is
plugged into the instrument and a
dial is adjusted to the point where
audio oscillation just begins, as

A simplified diagram of the
tester is shown in Fig. 1A. It is
first assumed that R. is small compared with the transistor output
impedance and that R is large compared with 1/N2 times the transistor input impedance, where N is
1,000

Ti- 200:10,000

FIG.

the turns ratio of the transformer.
In practice, these assumptions are
easily realized for most transistors.
Then, for the value of R at which
oscillation just begins, the base

current is

I6 =

I.R.

-

N(R,

+ R)

(1)

where I. is the collector current
and therefore
ß =

of

beta tester (A)

0HM N-11, TUG TYPE 5503 OR EQUIVALENT
ARGONNE TYPE AR -119 OR EOUIVALENT
1

2-Complete circuit

beta tester

Transistor beta tester with calibrated and
engraved dial

1 -Simplified form
and tube analog (B)

1,500

T,= 500: 3.2 OHM,

evidenced by a loudspeaker tone.
The current gain ß is then read directly from the dial. Properly calibrated, the instrument will measure
ß with an accuracy of a few percent. Inexpensive parts are used in
its construction.

FIG.

il

- I,/I

b

= N(1

+ R/R,)

(2)

Variable resistor R can thus be
calibrated to read ß directly and in
the range where R/R, >> 1 the
calibration will be linear if a linear
potentiometer is used for R. The
circuit of Fig. 1A will be recognized as similar to that of Fig. 1B,
an arrangement that was used by

198

L. R. Philpott at NRL in 1940 for
measuring vacuum -tube transconductance.
Controls-To reduce the number
of controls to a minimum, the circuit is arranged so the transistor
will adjust itself to a specified d -c
operating point. The' complete circuit diagram is shown in Fig. 2,
wherein the resistances have been
chosen to fix the operating point at
about 5
collector potential and
1 ma collector current.
For any
transistor whose ß is within the
measuring range of the instrument,
these d -c values will be approximated closely.
The frequency at which oscillation begins will depend upon the
characteristics of the transformer
and the phase shift of ß. The current ratio of the usual transformer
has a broad maximum centered at
1 or 2 kc and if the phase shift of
the transistor is sufficiently small,
oscillation will begin at a frequency
near this maximum.
For transistors having a larger
phase shift, the oscillation freAT

quency will be reduced. The amplitude of ß required to produce
oscillation for a given dial setting,
however, is not a particularly sensitive function of frequency, so
May
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TECHNIQUES and DEVELOPMENTS
in oscillographic recording

RECORDING
WRITERS,

METHOD

AND

A

USED

IN
OF

REVIEW

SANBORN

DIRECT

THEORETICAL

lion. Error as a function of deflection then becomes:

AND

ACTUAL ERROR FACTORS

Figure 1 shows the basic scheme by which Sauborn
oscillographic recording galvanometers produce graphic
records of electrical signal values. If the rapid deflection
action of the heated ribbon tip stylus is visualized when
current flows in the coil, it can be seen that a straight line
at right angles to the chart length is recorded on the chart,
at the point where the chart is drawn over a knife edge.
The trace, therefore, is a true rectangular co-ordinate graph.
Since this is essentially a process of expressing coil
(or stylus) deflection angles in terms of distances on a chart,
the trigonometry of the situation (Fig. 2) must be examined
to ascertain the accuracy of the method. Initially, and
when tt is small, the tangent and the angle are almost equal
numerically. The expression D = R tan O can, therefore,
be rewritten D = RO (approx.). To the extent this latter
expression is true, deflection distances (rather than deflection
angles) are an accurate
measure of signal valFIG 2
ues. But to determine
the extent of error resulting from using this
approximation, the following data have been
calculated*, using a
chart width of 25 mm
either side of zero ("D"
in Fig. 2) and effective
stylus length of 100
mm ("R" in Fig. 2) in
F

II

Corrected

Theoretical
Radians

Errore

10

.10

.0033

Error

ö

Corrected
Error in mms
0

0

.05

15

.15

.0075

.004

20

.20

.0133

.010

.20

.0209

.018

.45

25

.25

When the recording system is calibrated, that calibration is often made on the basis of a one centimeter deflection
from the chart center, or by means of a two centimeter deflection starting one centimeter below chart center and
finishing one centimeter above chart center. In either case
the deflection at one centimeter from chart center is accepted
as the standard, and, therefore, is without error. The foregoing table can therefore be corrected by subtracting .0033
from each of the error terms to show the error, 3, to be
expected in actual use. The final column in the table shows
this error in mms.
Since the active length of the stylus increases as O
increases, deflection D increases more rapidly than O. All
positive error terms in the series expansion bear this out, but
the error terms would occur as predicted only if the galvanometer produced deflections exactly proportional to coil
currents (that is, ideal spring properties in the torsion rods
and uniformity of magnetic field). Pole tips in Sanborn
galvanometers are proportioned so that in maximum deflections, galvanometer sensitivity decreases slightly, the compensation resulting in actual linearity better than that
predicted in the table.

the series expansion

G.1

D mms

for the tangent func-

slylii, design parameters affecting over-all
Recording Galvanomgalvanometer performance, etc., are contained in an article by Dr. Athur Miller "Sanborn
request.
eters", published in the May 1956 Sanborn RIGIIT ANGLE. Copies are available on

* The mathematics involved here, as well as a discussion of fixed length

,.

t

I

,11t1.101A1111.14111.4.1t

RECOGNIZE A "150" RECORD
BY THESE THREE
1% Linearity
resulting from
use of current feedback Driver Amplifier in each channel,
high torque galva-

nometers of new

shorted coil frame
design. Coil current
of 10 ma develops
200,000 dyne cm
torque, sensitivity is
10 ma/cm

FEATURES...

Rectangular
Coo-dinotes
scve analysis
time, simplify inter-

pretation and cor-

relation of multi-

channel records. No
wavefo-m curvature,

negative time lines,
etc.

,l
r,
i

Permanent
Inkless Traces
made by hot
nichrome ribbon tip
of stylus on heat .

sensitive Sanborn

Permapaper. Clear,

smudge

-proof

traces that clearly
reveal minute signal charges.

deflec-

tion.

Call on Sarborn engineers for
help with your oscilographic recording appication in the 0-100
cycle rarge. Descriptive literature r also available on
request, prov ding data on
Sanborn 1-,2-, 4-, 6- and
ii

.

8

`p"

a

-channel Systems,

choice of 12 interchargeable plug -

Separate and Supplementary Instrumen-s.

SANBORN
COM PALAY

Industrial D vision
175 Wyman Street, Waltham 54, Moss.
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ELECTRONS AT WORK

measurements accurate to within a
few percent can be expected.
Measurements-For simple comparative measurements, the dial can
be roughly calibrated in accordance
with Eq. 2 and the known values of
N and R. For a more accurate
calibration, the procedure outlined
in Fig. 3 should be followed.
A voltage generator having an
output of 10 to 50 volts at 1,000 cps
is connected in series with a 100,000 -ohm resistor between the
shorted battery leads and the collector terminal of the transistor
socket. A 1,000 -ohm resistor is connected between the base and emitter
socket terminals and the voltage
developed across it is measured
with a sensitive voltmeter. Then
E

E/105
V/103

100V

(3)

aoK
r

g

-\,,'
ipOOCPS

IQ00

3-Circuit shows procedure necessary for accurate calibration
FIG.

and the dial may be calibrated from
a series of measurements of E and
V. With the circuit constants given
in Fig. 2, the measurable range of
ß is 10 to 170.

Scatter Circuits
FOUNDATIONS are
being
built for the AT&T over -horizon
link between Florida City, Fla. and
Cuba. Construction will include a
concrete block building and three
towers. Work was to be completed
during April.
TOWER

The No. 61455
ADJUSTABLE COUPLING-HIGH Q
MINIATURE IF TRANSFORMER
Extremely high Q: Variable Coupling(under, critical, and over) with all adjustments on top. Small size PA" x 19/i6' x
l'/e". Molded terminal base. Air capacitor
tuned. Coils mounted in special powdered
iron assemblies. Tapped primary and secondary. Rugged construction. High electrical
stability. No. 61455, 455 kc universal
transformer. No. 61453, 455 kc. BFO. No.
61160, 1600 kc. transformer and No.
61163, 1600 kc. BFO.

JAMES MILLEN
MFG. CO., INC.
MAIN OFFICE AND FACTORY

MALDEN
MASSACHUSETTS

Transatlantic

-

Canada will
build a forward -scatter station in
Newfoundland near Gander Airport at a cost of $650,000. It will
constitute one link of a network
recommended by ICAO to connect
Gander, Narssarsuak in Greenland,
Reykjavik in Iceland with Shannon
and Prestwick in Ireland and Scotland, respectively. Four teleprinter
channels and one voice channel will
be provided.

-

Scandinavia
Ionospheric scatter propagation research was
started in 1954 by the Norwegian
Defense Research Establishment.
Rhombic and Yagi antennas were
used with a transmitter power of
5 kw. Path length of the experimental, one-way circuit was about
700 miles. Since July 1956 experiments have been carried out on
another one-way 50 -mc circuit between Tromso in northern Norway
and Kjeller in the south. This path
is about 750 miles long.

www.americanradiohistory.com

Obstacle Gain-As a
diffraction, radio signals
side of a sharp -edged
range may actually be

result of
far

on the

mountain
strength-

ened (ELECTRONICS, p 196, May
1954). Experience in the Korean
terrain indicated many cases in
which radio reception was improved. Although this phenomenon
is different from scatter transmis-

sion, it was observed at frequencies above 50 mc. Improvements in
the order of 80 db have been experienced.

Delay-Line Audio
a sensation of location
in audio recording and reproduction has been accomplished through
binaural techniques. Owing to the
expense of a double audio system
another aspect of subjective sound
has recently been exploited to give
the listener a sense of more than
one source.
Since reverberation is a characteristic of large auditoriums,
engineers of Radio Craftsmen division, Precision Radiation Instruments, Inc., have recently demonstrated a sound system that
combines a sound source with one
PRODUCING

IMPORTANT
NEWS
680
M

ACTUAL SIZE

EFifienco

now rated for even

LONGER LIFE:

El-lllenco Dur-1Ylica Capacitors Can Now Assure
You Of Dependable Performance Up To 18 Years!

WHAT

F

IS

YOUR CAPAC TOR APPLICAIION PROBLEM'

7/[a4e (foca or4K tc.lt O
?Jua-îitCea s?arlraeltcas

Not An Extravagant Claim, But A Tested Fact. The latest series
of rugged trials by El-Menco engineers found El-Menco DM15,
DM20 and DM30 Dur-Mica Capacitors outlive and outperform
all others. Under accelerated conditions of 11/2 times rated voltage

at 125°C ambient temperature; El-Menco capacitors continued
to perform reliably after 12,000 hours. Translated into normal
conditions, this indicates a lifetime of from 15 to 20 years!
MEET ALL ENVIRONMENTAL AND ELECTRICAL REQUIREMENTS
BOTH CIVILIAN AND MILITARY SPECIFICATIONS.

%'iteaeo

El-Menco Dur -Mica DM15, DM20 and
DM30 Capacitors Mean:
1.

LONGER LIFE

2.
3.

POTENT POWER
SMALLER SIZE

EXCELLENT STABILITY
SILVERED MICA

5.

PEAK PERFORMANCE

In addition to longer life, El-Menco Dur -Mica
Capacitors with tougher phenolic casing assure
Write for FREE samples and catalog on your firm's letterhead.

ACTUAL

-

4.

greater stability over wide temperature range.

OF

SIZE

WITH NEW CRIMPED LEADS.
parallel leads simplify
application in' television, printed
circuits, electronic brains, computors,
guided missiles and other civilian

Crimped,

and military uses.

:eesimee,m116-

EFifienco

eaFael
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THE ELECTRO MOTIVE MFG. CO., INC.
WILLIMANTIC

CONNECTICUT

mica trimmer
molded mica
silvered mica films.
ceramic
tubular paper
Arco Electronics, Inc., 64 White St., New York 13, N. Y.
Canada
Exclusive Supplier To Jobbers and Distributors in the U.S. and
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(continued)

delayed about 1/20 second. The
overall effect is said to produce,
even in a small room, the effect of
sound in a concert hall.

12AXT
TO MICROPHONE

0.5

,

35166T
OUTPUT

0.047

TO LOUD-

SPEAKER
IOK

' 62

Delay Mechanism-After con0.04T
PY220K
220
sidering the impracticability of an
6+
electrical LC delay line and the ex35L6GT
8+
pense of magnetic tape storage, it
was finally decided to employ an
Amplifier for the delayed channel
acoustic pipe about 50 feet long,
with an input driver unit and
sensitive microphone detector.
tive feedback from plate to grid
Because the power contained in (right-hand half of 12AX7
tube)
the reverberated sound should be has been described in Seely's "Elecless than that of the main sound, a tron Tube Circuits".
low -power amplifier shown in the
The so-called Xophonic unit uses
circuit diagram is used. Only un- a large diameter cylinder for back
usual feature of the design is the loading of the loudspeaker. The
floating paraphase phase inverter. audio delay pipe is coiled around
This circuit, which utilizes nega- the cylinder.
470

220k

0.09T

TI

MIL-Line Precision Resistors
HOLD TOLERANCE

..

EVEN WHEN DRIPPING WET!

Soaking wet, dried out, or `shookup' TI MIL -Line deposited carbon
resistors still far exceed MIL -R
10509B ... emerge from one acceptance test after another by major
electronics manufacturers with performance records that have not been
equalled. It's the seal that makes the
difference ... an exclusive Texas

-

-

Instruments process that snugly
wraps these precision resistors in

tough jackets of a special coating
with high dialectric strength.
For ease in design, production, and
maintenance ... for improving the
reliability and saleability of your
products, the moisture resistance of
TI deposited carbon MIL -Line resistors is just one field -proven factor.
You also get a choice of 1, 2, or 5%

tolerances

... high

Selector Chooses C -W Phase
BY MARTIN D. BELFIELD
Diamond Ordnance Fuze Labs
Washington, D. C.

circuit analysis or development it is often desirable to employ a c -w signal that can be triggered with a known starting-phase.
This type of signal is particularly
useful for evaluation of integrator
networks. At present a variety of
circuits is being used to accomplish this requirement.
DURING

Flush-Mount Antenna

stability over

wide temperature ranges and under
full load ... low negative temperature
coefficients ... negligible voltage coefficient and noise levels ... long shelf
life ... wide selection of sizes and
resistance values ... reasonable prices
... and, if desired, reel -type packaging for automation.
Here is a typical TI reel pack
designed to speed production.

precision deposited carbon
resistors are mass produced and
packaged in five sizes from 1/2
watt to 2 watts with resistance
values from 25 ohms to 30
megohms.

TI

For complete dato, write

Bulletin

DL -C

for

539.

TEXAS INSTRUMENTS
INCORPORATED

6000 LENNON AVENUE

DALLAS

9.

TEXAS

An 18 by 24 -in. grid of transverse parallel
wires spaced regularly over a conducting sheet comprises a flush-mount
antenna developed for the Air Force by
Stanford Research Institute. Used for
radar, the antenna has a pencil -beam
pattern with low side lobes. Mounted
horizontally, it can be scanned over 40
degrees by changing frequency between
7 to 13
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Some of these circuits use multi vibrators as electronic switches or
gates. The starting point for the
first cycle and the length of the

wave train to follow, can be predetermined by proper circuit design. In none of this equipment,
however, is the starting point made

variable.
The circuit to be described offers
ease of selecting a new starting phase for the first cycle of a wave
train by the simple adjustment of
a calibrated dial.
The circuit shown is used in conjunction with a signal generator
that provides a continuous -wave,
constant -amplitude signal. With a
manually operated switch, the time
duration of the c -w can be controlled by the operator. The circuit
provides at the output terminal a
signal with a controlled starting
phase for the first ,cycle. Considering one cycle equal to 360 electrical
degrees, the operator can select for
the first cycle any desired starting
point from 0 to 360 deg simply by
adjusting a potentiometer.
Closing switch Si applies the
sine -wave signal to transformer
Ti. The secondary windings of the
transformer are connected so the
signal applied to the control grid
of thyratron V, will be 180 deg out
of phase with the signal applied to
May
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KEEP UP-TO-DATE ON MAGNETICS

How will tape wound core users be affected
by new size standards?
If toroidal core winding is a familiar sight in your plant,
you'll welcome news that standard sizes for tape wound
cores have been proposed by the A.I.E.E.* You are going
to benefit from a high in consistency of core performance,
brought about by our being able to concentrate on your
most important sizes.
Magnetics, Inc. is now stocking all of the proposed standard
core sizes in both aluminum and phenolic core boxes for
immediate delivery. Consistency of core performance is
increased because each size is made in large lots taken from
the same alloy batch and dry hydrogen anneal. They all
bear our exclusive Performance -Guarantee.
You can find all specifications for these AIEE-standardized
tape wound cores in Catalog TWC-200, a new publication
ELECTRONICS

- May

1,

1957

Want more information?

which, incidentally, is the most comprehensive tape wound
core text published anywhere by anybody.. Your copy of
this Catalog-Design Manual may be obtained by writing on
your letterhead to Magnetics, Inc.., Dept. E-35,, Butler, Pa.

/flRG/I ET/CS inc.
*Paper 57-206, Proposed Size Standards for Toroidal Magnetic
Tape Wound Cores. Report of the Magnetic Amplifiers Material
Sub -Committee, at the 19.57 Winter General Meeting, AJ.E.E.
Use post card on
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(continued)

the control grid of thyratron V,.
Switch S, will be closed at some
unknown point (0 to 360 electrical
degrees) along the first cycle of
the incoming signal. The first positive half -cycle, or part of a positive
half-cycle, will fire V,. The voltage
drop across R the cathode resistor
of V,, supplies the plate voltage for

thyratron

Infinite resolution and absolute dependability
distinguish CIC ultra -precise' Potentiometers: In
the generation of the sine wave CIC Pots provide smooth, reliable performance, distortion
free at all angles of rotation.
CIC carbon film Sine-Cosine Pots, the proven
product of a unique research program, provide
greater accuracy in smaller case sizes. Sizes
range from 1" to 5" diameter with corresponding best conformities from .3% to .03%. Compensation for loading can be provided with no
loss of performance.

At speeds in excess of 1,000 r.p.m. CIC guarantees life in excess of two million revolutions.
Many firms with critical specifications for industrial instrumentation, military fire control
and flight guidance equipment rely only on CIC
Potentiometers.
Our highly qualified engineers are ready to
discuss your specific requirements with you. Call
us today.

"For Precision Performance

... specify

CIC"

Detailed Technical Data
Sheets available on request.

IVonhoe

3

8200

92 Madison Ave.

-

COMPUTER
INSTRUMENTS
CORPORATION

Hempstead, Long Island, N. Y.

V,.

The signal applied to the control
grid of V2 is 180 deg out of phase
with the signal appearing at the
control grid of V,. Tube V, will fire
tain the half -cycle immediately following the firing of V,. With suitable negative bias voltage and signal applied to the control grid of
V,, the firing point of V, is accurately established.
The voltage divider and cathode
resistor, R. + R,, of V, supplies
a positive charging voltage for the
R5 + R. and C. RC network. Resistor R. is a 10-turn potentiometer
and any adjustment will increase
or decrease the charging rate of
C,. As C, charges, the voltage rise
will eventually exceed the bias applied to the grid of thyratron V,
and fire the tube. The firing of V,
is delayed to suit the operator.
The full voltage drop across the
series cathode resistor, R,5 and R0,
of V, is applied to the screen grid
of a 6SJ7, V.. Signal is applied to
the control grid of V. for as long
as S, is closed. However, no signal
appears at the plate of V. until the
screen voltage is applied. Potentiometer R. controls the firing of
V, and hence the screen voltage of
V.. As a consequence, the starting
position of the signal appearing at
the plate of V, is also controlled.
If the circuit is used at one frequency only, the indicator on R. can
be calibrated in electrical degrees
delay from 0 to 360. For use over
a wide frequency range it will be
preferred to calibrate Re in milliseconds.
The 6C4, V5, conducts only when
V. is not conducting. The variable
plate load resistor R,e of V, is adjusted to duplicate the plate current flow of V., when V. is conducting, preventing a change in the d -c
voltage level that would otherwise
mar the quality of the output signal. Operation of V5 is simple. Self
bias is obtained from a part of the

+200V
C.
QI

SIGNAL
OUTPUT

MEG

25K

-2.58 c,

2

g

-22.58

TRIGGER OUTPUT

Starting -phase selector for c -w signal

R

cathode resistor
of V,. When
V, fires, the cathode voltage of V5
rises to a high value making the
grid negative enough to cut off the
tube.
When closed, S. applies the incoming signal and the B+ voltage
to the tubes. When the switch is
opened the incoming signal is cut
off and the B+ removed from V
V, and V,, extinguishing the thyratrons. A third section is added to
the switch to discharge C permitting the operator rapid repeat
operation of the instrument without the possibility of C, remaining
partially charged to cause errors.
Variable resistor
in series
with the plate of V, is used to adjust the screen voltage of V. and
the cutoff bias voltage of V5.
Frequency response of this circuit is 20 to 2,000 cps. The frequency response can be extended
if necessary by replacing the input
transformer with a phase inverter
and altering the values of the circuit components.
An added feature is a trigger
output that can be used to trigger
the trace of an oscilloscope simultaneously with the start of the c -w
oscillation.

R

Transistor Phonograph
Preamplifier
By R. PAGE BURR.*
Burr -Brown Research Corp.
Cold Spring Harbor, N. Y.
DESIGNED for use with low -impedance
magnetic
phonograph
pickup cartridges of which the variable -reluctance type is a popular
example, the battery-powered transistor amplifier described below is
comparable to vacuum -tube am-

Work described was performed while
the author was
by Hazeltine
Corp., Little Neck, N. V.
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dependable

Hi -Temp

ermetic seals
Rugged, low -loss AlSiMag Alumina ceramics
permanently bonded to appropriate metals to
produce superior high temperature seals.
Outstanding electrical and mechanical characteristics over wider temperature and frequency
ranges.
Excellent heat shock resistance. High softening
temperatures. Vacuum tight. Improved glaze with
superior surface resisti'ity. Greater impact and
tensile strengths. Resistant to chipping and spalling. Precision tolerances.

N LAVA

A Su

s.iary of

Minnesota Mining and

Manufacturing Company

ORPORATION

N.

Complete facilities for volume production. UniStandard or custom de. piece to piece.
form
performance of the
optimum
signs. To assure
in establishing
cooperate
engineers
our
latter,
proper specifications and configurations. Low temperature metal -ceramic combinations available.
.

.

information on AlSiMag Metal Ceramic Seals for either low or high temperature
applications, send blueprint with planned installation and operating temperatures, electrical requirements or other relevant data.
For complete

For service, contact Minnesota

at

San Francisco,
C. neQ
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(continued)

plifiers now widely used for this
purpose in high-fidelity systems.
To improve linearity of the amplifier and to stabilize the operating
gain negative feedback is used. A
midband voltage gain in the order
of 40 db is a reasonable figure for
a phonograph pickup amplifier.
Stage gain of approximately 40 db
is readily obtainable from junction
transistors with base -to -collector
current multiplication of about 40
times. Use of liberal feedback in a
two -stage amplifier is therefore
feasible. The two junction transistors developed a voltage gain of
approximately 78 db with feedback
inoperative. When the loop is closed,
the gain at approximately 1 kc is

f\

T

E

E F L

close to 40 db.
When voltage feedback is taken
from the output anode circuit of an
electron tube and is returned to the
cathode of the input tube, the advantages of simultaneously raising

O 'J

SUBitI
COAXIAL CABLE
C'pfate at 200°
: i succe.sfully

C! ;-,alrllt.:r:cii -flu tn-st

manufactur

Te{lnu c ìc'.eeKric cabli and
1e.Klc>r in approc,cl RG- U. Tefl n ca ilt-s-present, f
Li_ first time Subm nax 'i'efhm c<a_:iaì cables.
at be in fi Je types
in thrrc imp .,c.ut s (50, 75 and
95 dims), AhTI'HFNUt. Sti}-anin ix c2 bl-.i, meet the c
b.nr'd ne,.cl;; of miniaturized hi__h te nper;ture
c.r on.,. titilizin, bc th ex:rud-d
anc
c:ets, Hese
w_tHs'.<ttxl i con-inuou; ú
c-a:in.:; ::-mperahlr-, of 200 C have higher p
_apabi i-ie< than corre;pcxielin_r polyeth Anï
.(Np s and can be ettrily so tiered uxkr f eld candi ons

the input impedance and lowering
the output or source impedance of
the system result. Low output impendance is desirable because
preamplifiers of this type are often
used to feed long shielded cables
having high total shunt capacitance.

Amplification-The gain needed
for a phonograph preamplifier may
be calculated using representative
input and output signal levels. Most
consumer -goods high-fidelity ap-

Dictating Machine
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Working portion of a transistor portable
dictating machine shows turntable driven
by rotating dog (above). Magnetic head
(upper right) moves across paper magnetic disk to record in spiral pattern. Built
by Tokyo Tsushin Kogyo, Ltd., the unit
employs four transistors and runs from
four flashlight cells. The microphone is
also used as a playback receiver

ATLAS BUILT PLOTTING BOARD

Scoreloaìr/Tor Tomorrows 8Ïo/
plotting board designed by Melpar Inc.of the new U.S. Air Force supersonic simulator for F -100A planes-is another example of Atlas manufacturing ingenuity at work.
Atlas specializes in "precisioneering" electromechanical assemblies from the pilot stage to pro.
duction efficiency. Furnishes the practical engineering step and the facilities between the idea
and the production line.
Bring your electro -mechanical designs to us.
Our design, production and methods engineers,

THE
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ti
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.,

tool makers and skilled mechanics are ready to
as many
work on your project on a job basis
men, machines and hours of work it requires
and no more. Every modern tool and cost cutting
technique is at your service to save you time
and labor on a complete electro -mechanical assembly or a special part for electronic equipment.
Write today for your copy of "Precisioneering
Electro -Mechanical Equipment." ATLAS PRECISION PRODUCTS CO., Philadelphia 24, Pa.
(Div. Prudential Industries).
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VERY IO%V FREQUENCY
Voltage Measurements
with this

BALLANTINE
VOLTMETER
MODEL

316
wwn. leOro5rofrs...<.
SPECIFICATIONS
FREQUENCY RANGE

(continued,

paratus is satisfactorily operated
by a signal level in the order of 1 volt
rms. A magnetic pickup cartridge,
such as the widely used General
Electric variable -reluctance unit,
will produce an output voltage of
approximately 10 millivolts for a
lateral stylus velocity of 4.8 cm per
sec.
This velocity corresponds
roughly to the average recorded
velocity of many commercial longplaying 33§ rpm recordings. Instantaneous program peak velocities are approximately 10 db higher
than average. Accordingly, a preamplifier voltage gain of 40 db (1
volt/10 millivolts) appears to be a
reasonable choice.
Two identical grounded -emitter
stages shown in the circuit diagram
are connected in cascade and op -

0.05cps to 30KC

down to 0.01cps with corrections

VOLTAGE RANGE
0.02 to 200V peak to peak
lowest reading corresponds to
7.07mv rms of a sine wave

ACCURACY
3% throughout ranges
and for any point on meter

METCR

RESET

22.5V

-4--1.211A
INPUT
(40 MV

St.E1lEE

FOR

STtIOlME roe

OVERIOI)
OC

CgMPT--Ofr

22K

(00K

0.05

VMS MAX)

MEPS

>

/ACAS

>

05 CPS
10

CPS

rr_

OUTPUT

(4V VMS
MAX)

-y.CAr
tR C+F+

IK
R, -15K

(FOR

IMPEDANCE

(0 MEE

CE

CARTRIDGE

average
capacitance of 30 uuf

10 megohm by an

(1)

Rt.2T0K,_

27K

K

-X

1,000

OPERATION
Unaffected by line variation
100 to 130V, 60 cycle, 45 watt

C

Schematic circuit diagram of the transistor
preamplifier with RIAA equalization

1932
1957

25114,4tetiVe24 ety

PRICE: $290

FEATURES
Pointer "flutter" is almost unnoticeable down to 0.05cps, while at
0.01cps the variation will be small compared to the sweep observed
when employing the tedious technique of measuring infrasonic waves
with a do voltmeter.
A reset switch is available for discharging "memory" circuits in order
to conduct a rapid series of measurements.
The reading stabilizes in little more than 1 period of the wave.
Meter has a single logarithmic voltage scale and a linear decibel scale.
Accessories are available for range extension up to 20,000 volts and
down to 140 microvolts.
For further information on this and other Ballantine instruments
write for our new catalog.

100 FANNY ROAD, BOONTON, NEW JERSEY
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erate from a collector supply potential of -22.5 volts. A substantial portion of the battery voltage is
dissipated in the large emitter supply resistors. This practice insures
good d -c stability of the circuit
against variations in temperature
and a high degree of circuit immunity to varying transistor parameters. Almost any junction
transistor having a base -to-collector
current multiplication of 30 or
greater will operate satisfactorily
in the circuit. Suitable types include 2N43, 2N104, 2N105 and
2N175.

Battery voltage limits the output
voltage swing of the amplifier. For
all units tested, limiting occurs at
an output level of approximately 4 v
rms. Since the gain is 40 db, the
maximum allowable input signal at
1 kc is 40 mv rms, or 56 mv peak.
Total battery drain is 1.2 ma.

Equalization-The feedback cirMay

7,

1957

-

ELECTRONICS

1962

Germanium crystals average many of
these triangular "dislocations" or imperfections,
here magnified 200 diameters.

1964 Processing improvements are bringing dis-

1967 Mechanized growing of CBS single crystals

locations under better control, but density can be
further reduced.

that of purest diamonds.

How more -perfect crystals improve

has uniformly minimized dislocations.

Density

is

transistor performance

BETA Note the higher Beta or current gain (other factors being equal) derived
from today's perfected CBS germanium crystals. Beta is used as just one concrete
example of many important performance factors improved by CBS-Hytron's better
crystal processing methods.

How does CBS grow uniformly dislocation -free crystals with uniform resistivity? By precise checking of the "seed" for orientation
and dislocation density. By growing the single crystal in smoothly
operating, shock -proof mechanized furnaces. By automatic temperature control and a uniform temperature gradient throughout the
growing period. Research and development advances like these are
constantly at work to make CBS transistors better.
And you can see the difference in quality that is built not tested into
CBS transistors: In crystal photomicrographs. In Beta and other
figures of merit. And in actual performance. Try CBS transistors
and see for yourself.

EMITTER CURRENT (1=)

semiconductors

CBS
Reliable products through. Advanced -Engineering

ELECTRONICS

- May

1,

1957

CBS -HYTRON

Semiconductor Operations, Lowell, Mass.
A Division of Columbia Broadcasting System, Inc.
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(continued)

cuit consists of the elements shown
in the lower part of the diagram.
If the amplifier were designed for
uniform frequency response the
feedback impedance would comprise
a pure resistor. This amplifier is
intended to reproduce phonograph
recordings from a magnetic pickup
that is essentially a velocity sensitive device.
Standard Under these conditions amplifier transmission as a
function of frequency should correspond to the present standard playback curve for lateral disc recordings as specified by the Record
Industry Association of America.
This nonuniform frequency characteristic compensates the pre -emphasis employed by the record manufacturer in the original recording.
The curve is specified by three time
constants (3, 180, 318 and 75 µsec)
affecting the low, middle, and high
frequency regions of the audio
spectrum. It can be synthesized in
the feedback amplifier by proper
arrangement of the components in
the feedback path.
The 318 -µsec time constant is
provided by C1 and Rf. The 3,180
µsec time constant is the product of
C1 and R,. The high-frequency time
constant of 75 sec is obtained by
placing the appropriate value of resistive loading R1 across the input
connection to the amplifier so the
series inductance of the pickup
causes the desired amount of high frequency roll-off. For a GE cartridge this resistance value should

-

TRANSISTORIZED RADAR PERFORMANCE CHECKER
Mel 1/190111MI OEM

1

i

_narda.-,---

A child can operate this small, lightweight performance checker
of already -installed
radar equipment. It is ideally suited to rapid, on the spot, pre-flight testing.
Normally,
inaccessible apparatus can be checked in less than 60 seconds.
Performance is measured by comparing standard ring -time with echo
box ring -time. The
echo box is coupled to the radar transmission line at the directional
coupler or, with a pickup horn, to the antenna. The ring -time provides a direct measure
of standard performance.

A multivibrator with a variable pulse width is incorporated into the radar
checker and set
to match the required standard ring -time. The difference, if any,
between this ring -time
and actual ring-time is automatically related in decibels to

standard overall performance.

COMPLETE LINE OF COAXIAL AND WAVEGUIDE INSTRUMENTS
INCLUDES:

be 15,000 ohms as shown.

DIRECTIONAL COUPLERS
TERMINATIONS

SLOTTED LINES
DETECTOR MOUNTS

Performance-Two preamplifier
characteristics of interest are sig-

FREQUENCY METERS
HORNS
TUNERS
ECHO BOXES

ATTENUATORS
STANDARD REFLECTIONS

FREE

BOLOMETERS
THERMISTORS

Micropotentiometer

ILLUSTRATED CATALOG
contains much valuable data

444411

the

narda

corporation
160 HERRICKS ROAD, MINEOLA, N. Y.

COMPLETE INSTRUMENTATION
210

FOR

PIONEER 6-4650

MICROWAVE AND UHF
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Invented by Myron C. Selby of NBS
Boulder Laboratories, the radio -frequency
micropotentiometer shown can be used to
measure a microvolt at 1 kmc

May

1,

1957
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See for yourself why the new
LEACH BALANCED -ARMATURE RELAYS

outperform all other types in resistance
to shock, acceleration and vibration
ONE-PIECE DIE CAST ALUMINUM HOUSING for

maximum strength and vibration resistance with
minimum weight.

MAGNET COIL wound with Teflon insulated magnet
wire on one-piece Kel F bobbin assures reliability at

elevated ambients.
DUAL COIL construction is the most efficient magnetic

circuit for minimum height and maximum resistance to
vibration and shock.
BIFURCATED CONTACTS assure high reliability in con-

tact making circuits. Overtravel and high contact

pressures produced by the pivoted armature result in
immunity to shock and vibration.
ARC BARRIER of Kel F molded construction provides long
arc path for use on 3 phase ac circuits, prevents phase -to phase flashover.
BALANCED -ARMATURE DESIGN. In a Balanced -Armature
construction, shock and vibration forces cannot cause the
relay armature to move. This eliminates faulty operation
of contacts due to vibration and shock forces.

features simplified
construction which eliminates internal wiring, lowers lead
resistance, provides maximum resistance to vibration.
Contacts and working parts are readily accessible throughout assembly, so that Leach is able to measure contact
gap, contact pressure and overtravel, prior to sealing, on
100 per cent of production. Customers are assured of
maximum performance from every production relay.
Patent Pending.
HEADER AND CONTACT ASSEMBLY

OF THE MOST
EXACTING OPERATING ENVIRONMENT(
The Leach Balanced -Armature Relays meet or exceed
requirements of MIL -R-5757, MIL -R-6106, MIL -E-5272.
Typical ratings include: vibration, 20 G's to 500 cps
(higher ratings available); shock and acceleration, more
than 50 G's; temperature, 50° to + 125°C; life, 50,000
continuous operations minimum at rated load; coils, any
resistance to 10,000 ohms also available for 115 vac,
400 cps operation.
Write today for your copy of the Leach Balanced -Arman,e
ture Relay Catalog.

MEETS ALL REQUIREMENTS

-

LEACHCORPORATION

LEACH RELAY DIVISION
5915 AVALON BOULEVARD, LOS ANGELES 3, CALIFORNIA

DISTRICT OFFICES AND REPRESENTATIVES IN PRINCIPAL CITIES OF

ELECTRONICS
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CHICAGO STANDARD
designs and builds both ...
The choice of inductor type depends upon the frequency, the
inductance, and on the space available in the specific application.
Toroidal inductors provide a significantly higher Q and lower
loss in the frequency range above 500 cps. At inductances
below 10 henries, toroids are relatively small and of low cost.
Laminated inductors have a higher Q and lower loss where
frequencies below 500 cps are involved. At high inductances
they are smaller and cost less than toroids.
Design engineers at Chicago Standard have extensive specialized
experience with both toroidal and laminated inductors. In the design
of Chicago Standard filters, they specify the type which will provide
the optimum performance, in the smallest space, at the lowest cost.
Full consideration is given to circuit requirements, characteristics of
core materials, and physical limitations.
If you need a stock unit-or a special unit designed to your
particular application-Chicago Standard can provide the most efficient solution to your problem.

CHICAGO STANDARD

TRANSFORMER CORPORATION
3501 ADDISON STREET

CHICAGO 18, ILLINOIS

Export Soles: Roburn Agencies, Inc., 431 Greenwich St., New York
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(continued)

nal-to-noise ratio and harmonic distortion.
In audio -frequency apparatus it
is customary to specify noise output
with respect to some reference output level appropriate to the particular equipment. For this amplifier the reference level is taken as
3 v rms. This is an output signal
approximately equivalent to the
peak instantaneous program level
from an average long-playing recording reproduced by the typical
pickup cartridge.
Relative to this 3-v reference
level the average rms noise voltage
for a sampling of 16 transistors of
various types was 80 db down or 0.3
my at the output of the preamplifier. The noise output of the preamplifier was therefore 70 db below
the 1-v average signal level from a
long-playing record. Such dynamic
range is quite satisfactory for the
reproduction of the usual recordings whose range is limited by surface noise to approximately 50 db.
It is particularly true because no
hum voltage need be generated in
the preamplifier.
Harmonic distortion data were
taken for the preamplifier at four
frequencies and at three levels of
signal output. In every case, distortion was less than 1 percent,
ranging from 0.95 at 40 cps to a
low of 0.12 at 400 cps with 1 v output.
The author acknowledges the assistance of friends at the Hazeltine Corp. in constructing, testing
and describing laboratory models.

Radio Light
of radio waves
into luminous power has been reported from Rome, being attributed
to Mario Cutolo of the University
of Naples. A glass globe filled with
rarefied air was placed between two
metal plates, one connected with a
receiving wire and the other with
ground. The assembly was enclosed in a magnetic field formed
by two magnets. Pulsed power of
about 100 watts was transmitted
at vhf a distance of 700 meters.
TRANSFORMATION

False Dawn-The experiment is
May

1,

1957
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PRECISION QUALITY

1.

You can count on Hudson for the
highest degree of quality ... precision components that eliminate the
problem of rejects and speed your
assembly line operations.

Hudson's '1-2" punch
for closure problems!

2. ECONOMICAL PRICES

Hudson offers custom quality at
prices that reflect the savings accomplished by standardized designs
and mass production manufacture.
Skilled tool makers, the finest
machines and technicians familiar

with your problems mean that
Hudson will meet your specifications and your production
schedules, on every order!

'

;

HUDSON
CLOSURES
Call or write f or

its

rà

-

éd literature
Complete information on the.
Hudson line will be supplied_
promptly on request. Check your

requirements with Hudson for
precision drawn closures, metal

stampings and sub -assemblies of
aluminum, steel, stainless steel,
copper, brass and mu metal including certified spot welding and silvetatiee
soldering.

HUDSON
TOOL & DIE CO

INC

18-38 MALVERN ST., NEWARK 5, N. J.
Telephone. MArket 3-7584
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(continued)

said to have followed the artificialdawTï hypothesis of V. A. Bailey
of the University of Sidney, Australia, as a consequence of the
theory of gyro-interaction in the
ionosphere. Experiments in Italy
are claimed to have shown that
artificial dawn might be produced
with even less power than had been
supposed. Peak power emitted by
the test transmitter was a matter
of several kilowatts. The light produced was not obtained from fluorescent materials.

Low Power Drives P -A
-_-----

-

---

Patents Pending

-

YLON COR FORMS
A NEW

PRODUCT

INTRODUCED

BY

CLEVELAND CONTAINER CO.
Makers of CLEVELITE* .
.
the QUALITY name for Phenolic Tubing
CLEVELAND'S NYLON FORMS
.

.

.

.

.

BY I. DLUGATCH
Senior Engineer
Hycon Mfg. Co.
Pasadena, Calif.

.

are a one-piece precision molded, high temperature form
for use with threaded cores.
eliminate costly assembly operations as they can be had
with the collar as an integral part of the form.
collars are notched to prevent slipping turns, speeding

INCREASED use of semiconductor
devices has resulted in attempts at
driving an r -f power amplifier with
a transistor. No problem exists
normally except where large power
outputs are sought. Use of the
transistor implies an intended conservation of prime power, which
requires high efficiency in the
power -amplifier stage. The latter
requires high power sensitivity if
there is to be any possibility of
success for the design.
Plate efficiencies in the order of
80 percent can be achieved without

winding operations.

edges are serrated to provide greater friction when
engaged with winding arbor.
have six internal ribs enabling cores to be pressed into
the form, eliminating time consuming, hand threading

operations.
have unique patented chassis lock, eliminating costly
mounting clips.
resist electrolysis indefinitely.
available in all R.E.T.M.A. standard colors, for easy identification . . . in certain lengths to fit 8/32 and 1/4-28

core sizes.

Meg.

U. S. Pat. Otr.

THE

CLEVELAND CONTAINER
COMPANY
6201 BARBERTON AVE.
AVE.
CLEVELAND 2,
Z. OHIO
OH10
PLANTS AND SALES OFFICES:
OFFICES:

CHICAGO

DETROIT

MEMPHIS

PLYMOUTH, WIS.

OGDENSBURG, N.Y.

IAMESBURC, NJ.

LOS ANGELES

ABRASIVE DIVISION at CLEVELAND, OHIO

Cleveland Container Canada, Ltd., Prescott and Toronto, Ont.

Representatives:
NEW YORK AREA: R. T. MURRAY,
NEW ENGLAND:

CHICAGO AREA:
WEST
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COAST:

604 CENTRAL AVE., EAST ORANGE, N. J.
8 CO., 62 LA SALLE RD., WEST HARTFORD, CONN.
PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO
IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES
R. S. PETTIGREW
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BIAS PULSE

PIER SYSTEM

1}

Ip

ji

tII
t

1

ECO

CLASS

-

ECo

C

_______,

N

/

SY5

Eg
EM

--T
FIG. 1-Comparison of class C and new
system

difficulty in a class C amplifier but
higher efficiencies are desirable.
The chief disadvantage of the class
C amplifier is the necessity for
high levels of driving power to
achieve high efficiency. This is indicated by the dotted curves of
Fig. 1. The transistor as a driver
is generally limited by low power
May 1, 7957
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asliingtun, demonBell Laboratories engineer Cyril A. Collins, B.S. in E.E., Lniversity of
strates new TV switching control panel for black and white or color, Complex switching
connections are set up in advance; in a split-second a master button speeds dozens of
programs to their destinations all over the nation. Special constant -impedance technique
permits interconnection of any number of broadband circuits without picture impairment.

Telephone science speeds TV enjoyment
Telephone science plays a crucial
part in your TV entertainment. An
interesting example-one of many
-is the latest TV switching center
developed at Bell Telephone Laboratories.
Switching centers control the
transmission of programs which
come to your local TV station over
Bell System facilities. To be available exactly on cue, programs must
be switched at high speed and with
very great accuracy.

To create the new switching cen-

ter Bell Laboratories engineers borrowed from the switching control
art which handles your dial telephone calls. They developed a
special control panel which puts
complex switching patterns within
the easy grasp of one man. By pushing buttons, he sets up-and double-

checks-forthcoming network
changes far ahead of time. On cue
he presses a master button which
sends the programs racing to their

respective destinations around the
nation.
To connect the broadband circuits, the Laboratories engineers
developed a new video switch which
operates on a constant -impedance
principle. The new switch permits
the interconnection of any number
of circuits, without the slightest impairment of transmission quality.
Thus the technology which serves
your telephone also works for your
TV enjoyment.

BELL TELEPHONE LABORATORIES

1=

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

www.americanradiohistory.com
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BLIP...

HOW TO BOOST A

(confirmed)

output particularly at frequencies
above 5 mc.

Present day transistors are usable for this application by means
of the system described below. The
scheme involves negatively modulating the p -a grid with a frequency

you could

make your dish

a

several times higher than that
being amplified, as shown in block
diagram form in Fig. 2.
This method attains the goal of
reduction in driving power and increases the efficiency of the p -a
stage. Evaluation of the scheme is
simplified by making several as -

"spectacular"

... perch

it

F,

on

a

peak
RECTIFIER

POWER

AMPLIFIER

BIAS
DRIVER

OSCILLATOR

FIG.

2-Negative modulation

high frequency

... go "king-size" tube -wise

and
pour on the coal

But ... why do it
the hard way when

cos

%%

11

YOU CAN DO ITAWITH
. and get a signal that really sings .. .
in smaller space
for pennies instead of
kilobucks, ($12.50 in quantity)
without
changing your existing system or equipment.

...

...

The 1N23E at X and C band and the
1N21E at S and L band provide
a typical receiver noise figure of 7.0 db.

Send for technical bulletin and prices

MICROWAVE
.AS SOCIATE S

INC.

Burlington, Mass.
BUrlington 7-2711

21 6
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of grid with

sumptions. First, assume that all
plate current pulses discussed will
have the shape of half a sine wave.
Second, in the class C operation
used as a basis of comparison, assume that its bias is twice cutoff
so the result operating angle is
120 degrees.
In the suggested system of
Fig. 2, a half -wave rectifier changes
the output of the bias oscillator to
produce a negative, half -sine wave
pulse of sufficient amplitude to cut
off the p -a. This bias pulse appears
at the grid of the power amplifier
with a repetition rate of n times
the frequency of the driver stage.
It permits the p -a to conduct during only half the time it would normally conduct.
Assume the p -a to be biased at
cutoff and plate current pulse amplitude maintained at the same
level as for the class C system as
shown by the solid lines of Fig. 1.
The mean effective operating angle
is now 90 degrees, mean referring
to variations with phase shifts.
If a pentode is used for the p -a,
plate supply voltage can be increased to maintain the same d -c
input as for the class C system
May

1, 7957
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THE WORLD'S MOST ACCURATE and RUGGED

MEASUREMENT

FOR ACCURATE

ELAPSED

OF

AS

AS CLOSE
OF A

time measuring instrument...

TIME...

STANDARD

THE

PRECISION

TIMER

0.001
4

Timing photo - cell
controlled exposures in
automatic photo printing

SECOND

machine at Eastman
Kodak Co.

For Glenn L.

A Timing test action in
automatic
transmission
research at one of world's
largest automotive manufacturers.

-

Martin's

in 12Gunnery Trainer
channel Playback System
designed by Cook Research Laboratories.

-

Westing- IS..
At Bendix
house Research Dept.
measuring
laboratories
brake application and release time to 1/100th
second.

20

-7

140

-A

4 At American Brass Co.

-

At General Electric Co.

-

Trumbull Division
measuring operating time
of circuit breakers.

ore
oerre

cal

indicating metallurgianalysis in Direct

Reading Spectroscope by
Baird Associates.

tt

1111

m

A

Timing elements required to complete telephone connections in Bell
Telephone offices across

At Yucca Pass, Nevada,"
helpProving Grounds
ing maintain split-second
control of atomic bomb
tests.

-

THE STANDARD PRECISION TIMER
is the indispensable STOP watch in laboratory and test cell, on
experimental nuclear projects, precision production, check and
final inspection. Many- important applications in almost every

Send Today for Bulletin No. 198

THE

industrial plant and research laboratory.

-

Built in many different advanced designs
both
panel mounted and portable case to meet almost
every conceivable need for
the precise measurement of
time. Synchronous motor
drive. Electric clutch controlled by manual switch,
automatic switch or output
of electronic tubes. Manual
or electric zero reset.

-

STANDARD
ELECTRIC

Scale

Divisions

Modal
S-100
S-60
SM -60
S-10

1

1

S-1

MST -500

6000

sec.

1/5 sec.
1/100 min.

S-6
MST

/5

.

/10

Totalizes

sec.

1/1000 mm.
1/100 sec.
1/1000 sec.
1/1000 sec.

sec.

Accuracy

*.1

*.1 sec.
*.002 min.

10 min.

*.0002 min.
*.01 sec.
*.001 sec.
*.002 sec.

60 sec.

.360 sec.
30 sec.

TIME COMPANY
Springfield 2,

sec.

60 min.
60 min.
1000 sec.

*.02

the United States.

Massachusetts

sec.

THE STANDARD ELECTRIC TIME Co.

97 Logan St.,

Springfield 2, Mass.

Please send Bulletin 198.
Name

Title

Firm
Address

HOSPITAL SIGNALLING

ELECTRONICS

ANALOGUE COMPUTERS

- May

1,
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RIC CLOCK SYSTEMS

LAUORA-O

I

PRECISION TIMERS and TACHOMETERS
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Gray -to -binary code conversion with new
EECO Computer-Series plug-in (Y-103).
Small Engineering Company

f

t

'.:"IT f
(continued)
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2

t
1

tI.
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without negating previous assumptions.
Calculations can then be made
using
2 Imxa t

Organization-a philos-

T

ophy and method for tailoring operating procedures.

t

and Irm1 = I max

Gray -to -binary Code Converter
Included among the many functional
circuits available in EECO's new Computer -Series plug-ins is a Flip -Flop
Shift Register Element (Y-103) that is

-

Series plug -ins is available in Catalog
No. 856-A. Write for your copy.

Tailor -Making a Company
Organization
Each of the two classical types of
company organization "Project" and
"Departmental" has weak as well as
strong points. By combining the strong
and eliminating the weak points of the
two (insofar as practicable within the
limits imposed by the type of company
activities and objectives involved) it is
possible to evolve a third system superior to either of the original two.
This complete analysis and integration process is described in detail in
the reprint of a talk delivered by
T. W. Jarmie, president of Engineered
Electronics Co. and a director of Electronic Engineering Co. of California,
before the Professional Group on Engineering Management of the IRE. The
final operation chart developed by this
process (illustrated below) reflects the
operating procedure that has proven so
successful at EECO.

-

Y103

10

adaptable for use as a composite Gray to -binary code converter and shift register. For this use, the Gray number is
read into the shift register in parallel
form (for example, from a code wheel
or flip-flop register), converted internally to a binary number, and then
shifted out in serial form.

In the schematic illustration, the
input Gray number is 1110, corresponding to decimal 11 and binary 1011. The
Gray -to -binary conversion is based on
the rules that:
1. The most significant digit is identical in each code system.
2.

Each succeeding Gray digit is
complemented if the preceding
binary digit is a 1, or repeated if
the binary digit is a O.

Trigger clock (conversion) pulses
cause the Gray-to -binary conversion
and must be one less in number than
the number of digits in the Gray code.
After conversion, the binary number is
shifted out serially by shift clock pulses.
More detailed information on this

and other applications of EECO
Standard -Series and new Computer -

For class
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Since the two powers are equal
EBB: =
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That is, the d -c voltage for the
new system needs to be 33 percent
higher. Likewise, for the power
outputs
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Although this talk was first delivered
in 1955, so much recent interest has
been shown in the subject that reprints
of the paper have again been made
available. Ask for Reprint J-2.

ELECTRONIC ENGINEERS AND
PHYSICISTS: EECO offers career
opportunities in challenging systems design and related projects. Send resume
to R. F. Lander, Dept. DS.

a subsidiary of
Electronic Engineering Company of California

506 EAST FIRST STREET
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or the power output for the .new
system is
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where t = pulse width
T = pulse period

-
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720

/

EBBI

- 1.15 P1

That is, 15 percent more power
output has been realized.
The higher efficiency now possible, though extremely desirable,
is not the most significant factor
favoring this plan. Class C amplifiers are theoretically capable of
100 -percent efficiency and can
achieve practical values of 90 percent. The additional prime power
to operate the bias signal source
may further decrease the advantage.
Driving Power-The real merit
of the proposed system is in the
reduction in driving power required
May 1, 1957-ELECTRONICS

MICR VOLTS

without proemp/ìñctìon I
the Ne
Du Mont

ty

SyUP

NAIE

580.
FEATURING
AMPLIFIERS: Direct coupled amplifiers with single -ended or balanced input.
EXTREME SENSITIVITY: 5 millivolt to 500 volts full scale, continu-

ously variable. Additional sensitivity for short term
measurements, with resolution down to 20 microvolts.
FREQUENCY RANGE: DC to 300 KC.
Y AMPLIFIER CALIBRATION: 5%.
SWEEPS: 19 calibrated linear sweeps, 0.5 sec/cm to 0.5 usec/cm.
Calibrating accuracy, 5%.
EXPANDED SWEEP: Any 10 cm portion of 50 cm sweep may be expanded 4 times and positioned on screen.

Prue

$58000

Slightly higher
TYPE 403R Rack mounted version,

in 50 cycle areas

electrically Identical to Type 403 $595.00

Complete Details On Request...
ANOTHER

noMorn

OF THE

e

The Type 403 is the most sensitive oscilloscope commercially available. It permits direct measurements from low
output transducers such as strain gages,

pressure pickups, accelerometers, and

others that normally require preamplifiers.

When used as a direct reading voltmeter,
the Type 403 offers stability of better
than 1 millivolt per hour for all ranges
from 500 volts all the way down to 5 millivolts full scale. A super sensitive range
is available of 1 millivolt full scale (100
microvolts per scale division) for short

term measurements.

This outstanding performance is
wrapped in the nicest package in the industry. The 403 features "human engineering" resulting in easier operation,
complete accessibility and unsurpassed
reliability backed by a 5 -year guarantee.

TECHNICAL SALES DEPARTMENT,
Allen B. Du Mont Laboratories, Inc., Clifton, N.1.
ELECTRONICS

- May

1, 1957
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to obtain such high plate efficiencies. This is demonstrated in
Fig. 1. With this method it is now
possible to utilize transistors as
drivers and oscillators where their
power capabilities previously pre-
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New Wonders
of

CONTROL

in Operation

at

GUARDIANS
BOOTH NO.

Electronic Ports 574
Show

DISH WASHERS

REFRIGERATORS

GUARDIAN
RELOID

SCOREBOARDS

c.

WASHING MACHT
ELECTRIC STOVES

Connect up a Guardian RELOID in your circuit and you
have a control that carries U.L. approval for appliance
assemblies. In a special version the Guardian RELOID
carries U.L. approval marking as a L/ H.P. Industrial Motor
Starter. Guardian RELOIDS are totally enclosed to resist
impacts, dust and moisture-compact to save space-sturdy
to outlast your product-flexible in application-priced
extremely low.
COIL-Standard Voltages: Available for operation at 6 to 230 volts,
60 cycles A.C., or 6 to 110 volts D.C. Frequency: Standard 60 cycles.
Available 25 to 60 cycles upon specification. Terminals: Standard, two
male A.M.P. terminals.

CONTACTS-Rating

vented it.
Audio modulation at the grid of
a power amplifier is an obvious
comparison. Such modulation will
increase the efficiency of the stage
just as the negative bias described
above but this is only in terms of
the modulated wave. The carrier
efficiency is actually reduced by a
factor of two. That is, twice as
much driving power is necessary
as with the unmodulated class C
stage.
The proposed system does not
preclude the modulation of the p -a
by any of the known modulation
methods.
The bias oscillator, since it is not
required to provide substantial
power, can be a transistor, if frequency limitations permit, to minimize its prime power requirements.
High stability is not vital except
that rapid variations in frequency
are to be avoided to prevent possible audio -frequency modulation.
Deliberate sweeping of this oscillator could provide tone modulation
if so desired. In some cases, the
oscillator is not necessary because
a high -frequency signal is avail -

Starting Point

up to 8 amperes at 115 volts, non inductive.

Combination: specify either single pole, single throw, or single pole
normally open or normally closed. Insulation: Molded bakelite, tested at
1,500 volts, 60 cycles. Terminals: Three contact leads plugged with
molded bakelite. Specify either A.M.P. or Douglas type terminals.

GUARDIAN POWERLOID
For control of 230 V.,
A.C. loads up to 3 H.P.

GUARDIANSERIES2100-U

25 Ampere
POWER RELAY

Motors and 8400 Watt

INTERCHANGEABLE COIL

Heater loads. Totally

NO SOLDER
CONNECTIONS
REQUIRED!

enclosed. Low priced!

built to
U/L specifications

on your company letterhead to arrange for a Pro-

duction Sample of Guardian's Reloid. Get literature
on Guardian Relays, Steppers, Solenoids, Switches.

GUARDIAN

1625-F

W. WALNUT

STREET

ELECTRIC
CHICAGO 12, ILLINOIS

"Everything Under Control"
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Developed by John Ambrose Fleming in
1904, the diode shown above constitutes
the first practical application of the Edison effect and became the forerunner of
basic detectors and rectifiers. It is part of

a display by International Rectifier Corp.
May 1, 1957
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lsalíi!
The Navy depends on Daystrcm Instrument
to procure reliable electronic torpedo control egui?ment. Only a quality product will
do the job.
Today's weapons programs are geared to
Dayobtain the utmost in reliability
strom, where reliability is a standard for
production and engineering, has established
a repctation for quality pro:ucts with all
branches of the Armed Services and industry
Day,trom is ready to assist you with your
critical requirements. Drop .is a line. We
will be happy to come see you, and discuss
our qt: al.fications.

...

DtWeTROM

C Cl

Civ.

ELECTRONICS

- May

1, 1957

of Daystrom,

I
Inc.

INSTRUMENT
Archkald, Penna.
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(continued)

able elsewhere in the equipment.
No particular value of n is preferred but the same precautions
are to be observed that would apply
in any mixer application where
beats may cause difficulties.

Excessive sideband generation
might reduce the efficiency to a
point at which this method would
be impractical. Therefore, the Q of

HEADQUARTERS

MODEL

9e

Recommended
by Lending
Magnat
Makers

For saturating Alnico magnets weighing up to 34 lbs.
and high flux ceramic magnets of any shape or pole
configuration. Operates on condenser discharge principle from regular 115 -volt, 60 -cycle line.
Charging outputs from 100,000 to 200,000 ampere turns through plug-in transformers, up to 3600 watt seconds using wire-wound fixtures. Adapters for
multi-pole rotors, rod, bar, ring and various other
shapes available. Designed for continuous production use with low power consumption. Price of basic
unit is less than $2100.

FIG.

3-Typical circuit shows the new

sys.cm
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MODEL 107A

A basic condenser discharge unit for most medium
size magnets, the Model 107A provides ranges of
12,000 and 24,000 ampere -turns. It is capable of

saturating most instrument magnets, including the
new core type mechanisms, using adapters or
wire-wound fixtures. Designed for continuous
duty. Operates from 115 -volt, 60 -cycle line.
Price $530.
Iilllllllllllll

IIIIIIIIIIIIIIIIIII

FIG.

4-Alternate circuit that eliminates

rcctifier

A low cost,

MODEL 1221

condenser discharge unit employing novel, plug-in wire -wound type charging
fixtures, the Model 1221 is designed for the
user of small magnets. Its 10,OOi) ampere -turn
output will saturate about 2" of Alnico V.
Charging cycle rate is approximately 3 seconds, continuous duty, operates from 115 -volt
line. Price $180.
Performance of all models is rigidly guaranteed. Prices are net f.o.b. Boonton, N.J. and
subject to change without notice.

chan}

12 years' magnetis yours
ing experience
fc e

for the asking-send
sheets.
Ilustrated data
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the p -a tank circuit must be high
to increase the rejection. The use
of harmonic filters is definitely
recommended as a preventive meas:
ure. The choice of as high a value
for n as possible will reduce this
disadvantage.
Figure 3 is a typical circuit for
the system described. Components
L L, and C comprise a harmonic
suppression filter. Applications are
not limited to transistors, alone,
either for the bias oscillator or the
driver.
Figure 4 is an alternate scheme
eliminating the rectifier. Other circuits will suggest themselves for
May

1, 7957

-

ELECTRONICS

Roving reporter, half mile under the sea
Exploring at the bottom of a 2000 -foot coaxial cable,
"Project Fisheye" now roams the ocean depths collecting information for our Navy about sunken vessels,
currents, and mysterious undersea life. Its findings
are televised to observers on the surface.
Such information from underseas may well prove as
valuable to man as the facts radioed from our manmade satellites in outer space.
Like the electronic age itself, this submarine marvel
just couldn't work without the best of electrical insulations-the kind CDF is famous for . . . insulations
designed and made for outstanding performance under

critical conditions.
ELECTRONICS-May

1,

1957

CDF products, see
Sweet's, Electronics Buyers' Guide, and other directories. Then send us your print or your problem, and
we'll return free samples and technical literature.
Celoron
CDF MAKES Dilecto Laminated Plastics
Mica
Micabond
Plastics
and Polyester -Glass Molded
Vulcoid
Fibre
Diamond Vulcanized
Products
Flexible Tapes of Teflon*, Silicone, and Micabond
Resin -Impregnated Spiral Tubing Complete Fabrication Facilities.
FOR SPECIFIC INFORMATION

on

*duPont trademark for its tetrafluoroethylene resin

FIBRE
CONTINENTAL - DIAMOND
NEWARK 16, DELAWARE

A SUBSIDIARY OF THE BUDD COMPANY

Want more information? Use post acrd on last page.
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(continued)

applying this idea toward reduction of the operating angle without increasing the drive.

D -C

Transformer

VOLTAGE

step-up from storage bat-

tery to potential suitable for average electron -tube plate supply is
generally accomplished using a
vibrator power pack. An interesting function for certain types of
transistors is that of generating
an alternating voltage that can be

Circuit of the d-c/d -c converter

stepped up and subsequently rectified by semiconductor diodes.
Low saturation voltage of the
type shown in the circuit diagram
reduces the internal power dissipation in the converter application. The resultant small amount
of self-heating permits a small
heat sink and small size of the
package.
Circuit and information have
been furnished by Delco Radio Division of Kokomo, Ind.

In the overall picture of a rocket launching, a cable
may appear to be a rather small detail, but as every design
engineer knows, the success of the project depends on the
inter -connecting cable system . .
and here's where the
value of Vector's engineering staff and modern manufacturing facilities have been established.
Vector has been serving the electronics industry for
more than ten years . . . with custom -designed cable
assemblies that range from only a few feet in length to
more than a mile, and with up to 130 concentrically laid
conductors. Today, more than 41,000,000 feet of Vector
cable are in use under the severest conditions imaginable.
They are sheathed in continuously extruded rubber, neoprene, or thermoplastic jackets which enable them to withstand extreme temperatures, constant handling and flexing,
and even towing stresses.
Contact one of our representatives today. Whatever
you're designing
. if
there's an interconnecting cable
problem involved, Vector will supply a custom -designed
cable system guaranteed to meet your requirements.
.

.
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have been assigned
for new standard frequency stations of the National Bureau of
Standards, Boulder Laboratories.
A frequency of 10 kc is proposed
for transmission from a location
near Boulder, Colorado using the
CALL LETTERS

.

pvede MANUINM
.3

Standard Calls

5616 LAWNDALEFACTUR
AVE.

HGOUSTONCO

23,

call sign WWVL.
TEXAPANYS

PR

Want more information? Use post card on last page.
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Another call sign WWI is for
the frequency of 30 mc, an experimental c -w transmission from a
station at Havana, Illinois.
May

7, 1957

- ELECTRONICS

Three voltage ranges:
1.5 AMPERE MODELS NEED

(unmetered)

-1580M:
MODEL C -1581M:
MODEL C -1582M:
MODEL

through

ONLY 83/4" OF PANEL HEIGHT!

(metered)
C

0-203 VDC, 0-1500 1áA....580.00
125-325 VDC, 0-1500 MA...

325-525 VDC, 0-1500 MA...

605.00
680.00

all power supply needs

For

0-200, 125-325, 325-525 VDC

0-200 VDC, 0.1500 MA
MODEL C-1580:
MODEL C-1581: 125-325 VDC, 0-1500 MA
325-525
VDC, 0-1500 MA
MODEL C-1582:

550.00
575.00
650.00

amperes:

1.5

LAMBDA

PA IC
POWER SUPPLIES
Improved performance!
Long, trouble -free service!
Transient free output!

Less space!

800 MA MODELS NEED ONLY
(m

7"

OF PANEL HEIGHT!
(unmetered)

d)

-880M:
MODEL C -881M:
MODEL C -882M:
MODEL

C

0-200 VDC, 0-800 MA..._.370.00
125-325

VDC,

0.800 MA..._.345.00

325-525 VDC, 0-800 MA..._.390.00

MODEL C-880:
0-200 VDC, 0-800 MA
MODEL C-881: 125.3325 VDC, 0-800 MA
MODEL C-882: 325-525 VDC, 0-800 MA

340.00
315.00
360.00

Condensed Data

400 MA MODELS NEED ONLY 514" OF PANEL HEIGHT!

LINE REGULATION

...

°

-480M:
-481M:
C -482M:
C
C

0-200 VDC, 0-400

MA.._.289.50

125-325

VDC, 0-400

MA

325-525

VDC, 0-400

MA

274.50
_289.90

MODEL C-483:
MODEL C-481:
MODEL C-482:

0-200 VDC, 0.400
125.325 VDC, 0-400
325-525

VDC,

MA
MA

0.400 MA

259.50
244.50
259.50

LOAD REGULATION

Better than 0.15% or

0.3

Volt, whichever is greater.
Better than 0.25% or 0.5
Volt, whichever is greater.

(unmelered)

(metered)

MODEL
MODEL
MODEL

Fills the need for compact, regulated DC power supplies. Economy of panel space, functional simplicity,
new quick -service features.
Wiring, tubes and other components readily accessible. You can reach them easily, service them fast.
400 MA, 800 MA, and 1.5 ampere models include
new, high-efficiency, long -life, hermetically -sealed
semi -conductor rectifiers. All Com-Pak models are
constructed with hermetically -sealed transformers,
chokes and capacitors.

.

INTERNAL IMPEDANCE

Less than 6 ohms.
Less than 3 ohms.
Less than 1.5 ohms.
Less than 0.75 ohms.

C- 200 Series
C- 400 Series
C- 800 Series
C-1500 Series

Less than 3 millivolts rms.
Either positive or negative
may be grounded.
Continuous duty at full load
up to 50°C (122°F) ambient.

RIPPLE AND NOISE

POLARITY

AMBIENT TEMPERATURE

200 MA MODELS NEED ONLY 5''/4" OF PANEL HEIGHT!
(unmetered)

(metered)
MODEL

C

-280M:

MODEL C-281 M
MODEL C -282M;

0-200

VDC, 0-200 MA

125-325 VDC, 0-200

325-525

VDC,

MA

0-200 MA

..214.50
89.50
.199.50

0-200 VDC, 0-200 MA
MODEL C-280:
MODEL C-28*: 125-325 VDC, 0.200 MA
MODEL C-282: 325-525 VDC, 0-200 MA

184.50
159.50
169.50

AC OUTPUT

(unregulated)
C- 200 Series

6 5 VAC

(at 115 VAC Input).

AMP
AMP
20 AMP
30 AMP
10
15

.

C- 400 Series
C- 800 Series
C-1500 Series
AC INPUT

105-125 VAC, 50-400 CPS

OVERLOAD PROTECTION

AC and DC fuses; built-in
blown -fuse indicators.

.

Send for complete

13 DA
LAM
Ele .roni(. Corp.
let

11-11 131

STREET, COLLEGE

POINT 56, NEW YORK
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COM-PAK data

LAMBDA Electronics Corporation
11-11 131st Street, College Point 56, New York
By return mail, send complete specifications
on Lambda Com-Pak Power Supplies.

Name
Company
Address
City

Title

Zone

State
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Production Techniques

Edited by JOHN MARKUS

Drilling Holes in Servo Housings Three -at -a -Time
THREE No. 56 holes

are simultane-

ously drilled 120 degrees apart in
the stainless steel housing of a
servo motor while the operator
holds the housing in position on a
centering fixture, in a drilling
setup developed by the Mechatrol
Div. of Servomechanisms, Inc.,
Westbury, N. Y. The new setup has
cut drilling time to one-third and
greatly reduced breakage of the
small drills.
Brackets hold three automatic
drill heads (made by the Dumore
Co., Racine, Wisc.) on a cast iron
sheet which serves as the top for
the drilling table. A push button
energizes the electric drills of all
three motors simultaneously to
drive the drill chucks and drive
the fans of the air -actuated drill
feeds. The drills advance automatically through hardened bushings in the locating fixture.
A lever bolted to the feed slide
of one of the motors actuates a
counter to indicate the number of
holes drilled. The drills are changed
routinely after 125 motor housings
have been drilled.

Operator holds motor housing in locating
fixture with left hand while pressing start
button to initiate drilling of three holes
simultaneously in type 303 stainless steel.
Motor fixture is adaptable to take BuOrd
housing sizes 11 to 20

Waveguide Bender Uses Clockspring-Steel Mandrel
BY R. R. PALMISANO

Mechanical Engineer
and
A. SHERMAN
Model Shop Foreman
Diamond Ordnance Fuze Labs
Washington, D. C.

bent to an inside radius as small as
inch is
often needed in guided missiles and
other applications where space is
critical. The device is capable of
bending waveguide tubing in either
plane through a range of
inch
to 24 inches inside radius while
maintaining the internal dimension
WAVEGUIDE TUBING

tolerances of the original tubing.

Requirements-To be able to
form sharp bends that will hold
their shape after removal of forming stresses, the flow must take
place within the plastic range of
the material. The material must
have an ample plastic range or
region between the yield point and
breaking point, and the waveguide
tubing must be properly prepared
prior to forming. Preparation involves two operations: (1) Drawing a broach through the tubing as

226

in Fig. 1 to square the inside corners of the tubing and to size it,
thus permitting a flexible mandrel
to be later drawn through the tubing without obstruction; (2) an-

Typical H-plane and E -plane waveguide
bends formed on machine
May

www.americanradiohistory.com
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"We are sold on Kester '44'
Resin -Core Solder, Jim. It's the
fastest acting solder we have
ever seen."

"Been using Kester Flux -Core
Solder for almost half a century, Tom; nothing like it."

"Kester Solder spools are always marked with the exact
alloy, Joe; no code markings."

"Our girls swear by Kester, Bert;
they claim soldering is much
easier."

"Kester 'Resin -Five' Core

\i,

"Nothing like Kester Solder,
Fred, for keeping costs in line."

Solder is the choice for our production, Paul."

---.-_-<.
.

"Our work goes much faster
now, Bill, since we switched to

Kester Solder."

SEND TODAY for
your free copy of the
Kester book, "Solder
.
Its Fundamentals
78
and Usage"
.
pages of technical
information.

.r

^

;

a tough soldering job,
Harry, but Kester engineers
licked it in a hurry."

"We had

HOW THE WORD GETS AROUND
You hear comments like these everywhere informed
people in the electronics industry get together to "talk
shop." It's a fact ... there is nothing quite like Kester
Solder. And that's why it's so universally popular.

,,,KESTER

Chicago 39, Illinois
Brantford, Canada

4204 Wrightwood Avenue
Newark 5, New Jersey
ELECTRONICS-May

1,

1957
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nealing the tubing to extend its
plastic range (2S aluminum tubing
is annealed at 700F, and 90-10 commercial bronze or brass tubing is
annealed at 1,100F in an inert gas
atmosphere) .

Mandrels-In forming radii of
inches or larger, fine-grain
foundry sand is rammed into the
tubing to prevent the thin walls
from collapsing. Low -temperature
fusible alloys or rosin may also be
used as internal support. For bends

1-Cable at right pulls sizing broach through waveguide tubing in preparation for
bending. Vise clamp having six knurled screws holds tubing
FIG.

6

of less than 6 inch radius, a mandrel made up of the proper number
of leaves of 0.005 -inch thick clock spring steel is used to fill the inside
of the tubing. With the piece to

be bent held in the vise clamp as

in Fig. 2, the spring -steel mandrel
is oiled and drawn through the tubing by means of a cable fastened
to the broach -pulling head of the

Design of the Month: MISSILE -LOCATING BEACON

Compact uhf transmitter in sardine -can housing is combined
with antenna opened automatically by explosive charge, to
give beacon for locating and recovering guided missiles
test -fired over water. Collapsed height is only 12 inches.
After missile hits water, timer sets off explosive squib in
combustion chamber at bottom of antenna, producing gases
that force out telescoping antenna and ground plane tubes.
Open 3 -ft antenna has omnidirectional pattern, with cone of
silence overhead for pinpointing location from search plane.
Battery pack in separate case gives 24 hours of operation
from 1.5 v and 7.5 v units. Sardine can is silver-plated

Etched coJ and wiring on both sides o: Kel-F laminate give
high -efficiency modified Colpits oscilator having range of
25 miles at 280 to 322 mc. Subminiature 6C29 triode oscillator
operates from transistorized power supply using two 2N132
transistors and toroidal power transformer (set into large
hole in laminate). Resulting 1,000 -cps unfiltered square -wave
output is applied directly to tube to give tone modulation.
Kel-F or Teflon pieces center unit in sardine can, cover of
which is soldered in place. Beacon was developed by
Electronics Division of Fairchild Controls Corp... subsidiary
of Fairchild Camera and Instrument Corp

228
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As recently as ten years ago it was just becoming
evident that digital techniques in electronics were
destined to create a new and rapidly growing field.
Today, incorporated in electronic computers and
other equipment, they constitute one of the most significant developments in scientific computation, in
electronic data processing for business and industry,
and in electronic control systems for the military. In
the near future they are expected to become a major
new factor in industrial process control systems.

The digital computer for scientific computation is
becoming commonplace in research and development
laboratories. Such machines range from small specialized units costing a few thousand dollars, to large
general purpose computers costing over a million
dollars. One of these large computers is a part of the
Ramo -Wooldridge Computing Center, and a second
such unit will be installed the latter part of this year.
The digital computer has not only lightened the computation load for scientists and engineers, but has
made possible many calculations which previously
were impracticable. Such computers have played a

major role in the modern systems engineering
approach to complex problems.
Electronic data processing for business and industry
is now well under way, based on earlier developments
in electronic computers. Data processors have much

ELECTRONICS

- May

1,

1957

in common with computers, including the utilization
of digital techniques. In this field, teams of Ramo Wooldridge specialists are providing consulting services to a variety of clients on the application of data
processing equipment to their problems.

The use of digital techniques in military control
systems is an accomplished fact. Modern interceptor
aircraft, for example, use digital fire control systems.
A number of Ramo -Wooldridge scientists and engineers have pioneered in this field, and the photograph
above shows a part of an R -W-developed airborne
digital computer.
These, then, are some of the aspects of the rapid
growth which is taking place in the field of digital
techniques. Scientists and engineers with experience
in this field are invited to explore openings at The
Ramo -Wooldridge Corporation in:
Automation and Data Processing
Digital Computers and Control Systems
Airborne Electronic and Control Systems
Guided Missile Research and Development
Electronic Instrumentation and Test Equipment
Communication Systems

The Ramo -Wooldridge Corporation
5730 ARBOR VITAE

STREET

Want more information? Use post card on last page.
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To the
ENGINEER

of high

ability

FIG.

2-Drawing mandrel through sized tubing held

in vise clamp. Mandrel is made up

of number of lengths of clock -string steel

PRESSURE CLAMP

TUBING

HOLDING CLAMP

i

FILLER
STRIP

SHOE

Op

MANDREL
STRIPS

TUBING

-a

`FORM

BEFORE
BENDING

AFTER
BENDING

FIG.

3-Setup

In forming, there is no relative
motion between the form, the part
being formed and the holding
clamp as they move about the
center of the table. The stationary
pressure clamp takes the thrust of
the free end of the tubing being
formed, forcing the tubing to take
the shape of the form as it rotates.
The shoe and top plate in Fig. 4
help insure smooth bends by backing up the thin -walled material.
Since the material has been annealed to a high degree of ductility,
there is very little springback in

for bending tubing

horizontal broaching machine supplying the force.

Forming Procedure-After disconnecting the drawing cable and
removing the mandrel -filled piece
from the holding vise, it is clamped
against a form of desired radius as
in Fig. 3. The shoe fills the unsupported area opposite the pressure clamp, thus supporting the
material on the side opposite the
point of greatest pressure. The two
0.015 -inch-thick spring -steel filler
strips on either side of the material serve to prevent scoring or
marring the outer walls of the tubing and to span any gap which may
exist between the shoe and the
form.

Through the
efforts of engineers
The Garrett Corporation
has become a leader in many
outstanding aircraft component
and system fields.
Among them are:
air-conditioning
pressurization
heat transfer
pneumatic valves and
controls
electronic computers
and controls
turbomachinery
The Garrett Corporation is also
applying this engineering skill to th
vitally important missile system
fields, and has made importar.
advances in prime engine
development and in design of
turbochargers and other
industrial products.
Our engineers work on the very
frontiers of present day scientific
knowledge. We need your creative
talents and offer you the opportunity
to progress by making full use of
your scientific ability. Positions
are now open for aerodynamicists
... mechanical engineers
... mathematicians ... specialists in
engineering mechanics ... electrical
engineers ... electronics engineers.
For further information regarding
opportunities in the Los Angeles,
Phoenix and New York areas,
write today, including a resume
of your education and experience.
Address Mr. G. D. Bradley
.4r
GARRETT CORPORATION
9851 So. Sepulveda Blvd.
Los Angeles 45, Calif.
DIVISIONS

AiResearch Manufacturing,
Los Angeles
AiResearch Manufacturing,
Phoenix
AiResearch Industrial
Rex Aero Engineering
Airsupply Air Cruisers
AiResearch Aviation
Service

- -

FIG. 4-At the start of bending operation,
moving arm at right foreground is man-

ually moved clockwise to bend tubing
held down by circular top plate at center
of table
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AIResearch MISSILE AUXILIARY
POWER UNIT

SPECIFICATIONS:

Compact, reliable system features
high output will simplicity of design

Output: 650 watts, 5000 cycles,
115 volts, single phase
35 watts, 400 cycles, 115 volts,
single phase
0.6 gal. per min. at 2000 psi
hydraulic pressure

Regulation: ± 5% voltage and

This AiResearch auxiliary power

package operates the vital electrical
and hydraulic systems in a missile.
Gases from a solid propellant spin
the unit's turbine wheel at 50,000
rpm. The turbine's shaft drives the
following: a 650 watt generator which
supplies electrical power to run the
missile's guidance system; a 35 watt
generator which runs the missile's
gyros; a hydraulic pump which in
turn powers the servos that control

frequency
27 seconds
Duration:
9.5 pounds
Weight:
6.14 in. diam.,
Size:

the movable flight surfaces of the
missile's airframe.

The hydraulic system features
drilled passages which eliminate the
need for potentially troublesome

6.74 in. long
Ground power: compressed air

plumbing. It includes reservoir,
filters, temperature compensator,

regarding missile components and

relief valve, check valve, and squib
valve within a single housing.
This auxiliary power system is an
example of AiResearch capability in
the missile field. Inquiries are invited

sub -systems relating to air data, heat

transfer, electro -mechanical, auxiliary power, valves, controls arid
instruments.

Outstanding opportunities for qualified engineers

TIME GARRETT
Adh,

CORPORATION
AiPesearch Manufacturing Divisions
Los Angeles 45, California

Designers and manufacturers of aircraft and missile systems and components:
CABIN AIR COMPRESSORS

ELECTRONICS

TURBINE MOTORS

- May

1, 1957

GAS TURBINE ENGINES

CABIN

PRESSURE CONTROLS

Want more information?

NEAT TRANSFER
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REFRIGERATION SYSTEMS

EQUIPMENT

Use post card on

... Phoenix, Arizona
PNEUMATIC

ELECTRO.MECHANICAL

last page.

VALVES AND CONTROLS

EQUIPMENT

TEMPERATURE CONTROLS

ELECTRONIC COMPUTERS AND CONTROLS
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PRINTED
CIRCUIT

CHEMICALS
Faster Production

... Minimum Rejects
Better Circuits
Choose Lonco, the Most Complete Line

of Soldering and Fluxing Chemicals Available, for:

o

Pre -Soldering Protection
Coat with Sealbrite No. 230-10. This
thin, clear liquid coating provides 3
important advantages over other
products of this type: 1) longer protection against oxides, carbonates and
hydrates; 2) greatly increased solderability; 3) instant displacement of water and moisture from metal surfaces.

Masking
Coat with PC No. 33 Solder Resist.
This is an extremely easy to apply
masking coating which can be silk
screened onto the circuit panel, if

desired. It effectively minimizes
bridging, saves solder and produces a
neater circuit. Solder Resist has a
short time low temperature cure of
20 to 30 minutes and resists high
solder pot temperatures up to 650°F.
It may be used as received or thinned
to.any working viscosity.

©

after bending to show bend

forming (only about 1 deg).
After the arm bearing the holding clamp is swung around to the
desired degree of bending, as in
Fig. 5, it is locked in position by
means of a cam lock on its underside. The steel mandrel is then
withdrawn from the tubing by a
cable which connects the mandrel
clamp to the broach-pulling head of
the horizontal broaching machine
supplying the necessary force for
extraction, as in Fig. 6. Upon releasing the pressure and holding
clamps and sliding them free of the
work, the completed bend can be
removed from the machine.

Use Lonco

Accuracy-Internal dimensions
throughout the bends are held to
within the original ± 0.003 -inch
commercial tolerance. The critical
internal surfaces are not marred
or scored due to bending. Consistent and small springback makes
possible accurate angular reproducibility.
The electrical performance of
waveguide bends formed by this
machine is satisfactory. Sections
of waveguide containing various
E and H -plane bends generally
showed a vswr of 1.04 or less over
a frequency range of 1,000 mc.
The maximum vswr encountered

the electrical circuit itself, plastic
parts, color coding, decals, etc. Four
types are available in varying degrees
of solvency. Special removers can be
furnished to order.
All Lonco Flux Removers are rated
as non-flammable or as safety solvents... toxicity is always in the least
toxic range of commercial solvents.

Chrome -Plated Mold for Connector Potting

Fluxing and Soldering
Spray, dip or roller coat Fluxcote
21XR onto the circuit panel. This
promotes quick and quiet soldering
-whether area, spot or other automatic tinning or soldering systems
are used. The bright, varnish -like
residue is completely dry and tack free and acts as a protective coating
against leakage or breakdown.
If insulating fluxes are preferred,
Lonco Insulating Rosin Flux or fast taking Rosin Flux No. 160 are recommended. Special fluxes are also available for individual applications.

O

FIG. 5- Rectangular waveguide tubing formed into 180 -deg bend, with top plate removed

After Soldering
Flux Removers to insure
fastest possible removal of flux residue
and complete safety to personnel,

Get complete information and literature now. Request technical bulletin, Soldering of Printed Circuits.
LONCO
EMULSIFIERS

CHEMICAL
SPECIALTIES

LONDON CHEMICAL
COMPANY, Inc.
1535 North 31st Avenue

Melrose Park, Illinois
Want more information? Use post card on last page.

was 1.08, which occurred only in
some isolated cases and within a
very narrow frequency band.

molds solved
a major problem in connection with
CHROME -PLATED STEEL

potting of electrical connectors on
missile and aircraft wiring harnesses at Chance Vought Aircraft.
A mold of aluminum was used

232

FIG. 6-Pulling mandrel out of tubing
after 90 -deg bend with t% inch -radius

Although this waveguide bender
at present intended for high
production requirements, it can
produce accurate bends through a
wide range of radii and a variety
of angles. it is possible to bend
rectangular waveguide tubing accurately in either plane up to 120
deg for I inch to 1 inch radius and
180 deg for 1 to 24 inch radius.
is not

formerly to form the polysulphide
plastic resin base around the connectors. The resin either stuck to
the metal and had to be scraped
off or, if a petrolatum coating was
smeared inside the mold, this had
May
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EE

ESSEX ENGINEERED

other outstanding
*ESSEX ENIGINEERED
production próven products

WIRE

and

CABLE

Motor Industry

Automotive
GENERAL PURPOSE RELAYS

Appliances
Communications

WIRE SAMPLES

Electronic

A.C. or D.C. General Purpose Multipole relays. For circuit switching of electrical interlocking remote control devices. Features
special cross -bar contacts for low -voltage,
low current circuits or button type contacts for
power switching circuits. Request Bulletin
No. 1060.
R -B -M "Control" Division

Logansport, Indiana

Radio 8 Television

Oil Burner
Neon Sign

laboratory -developed to meet the unique
requirements of your specific application!
. ,

v

COILED CORDS

°

Coiled Cords automatically synchronize with

The Essex "Extra Test®" approach to the development of quality wire
products has gained the confidence of engineers in every industry
where electrical wire products are a factor! The full line of lead,
appliance, automotive and refrigeration wires ... plus submersible
-pump cable and 200° C. Sil -X® insulations are outstanding examples
of the versatility of "Essex Engineering." Thorough engineering,
from conductor to covering, has made available a wire of type and
size with vital properties that assure you outstanding performance.
Unusual wire or cable specifications need not trouble
today's engineer. By investigating the complete line of
SX Wires and Cables, most wiring requirements can be
quickly met by one or more of the Essex "Standards";
thus hastening delivery, affecting far greater economies,
and guaranteeing an Essex Engineered "Industry
Proven" product.

RR

PRODUCT,

moving components that are electrically
powered. There are no looping, tangling
cords in the way ... because Coiled Cords
extend and retract as needed. Complete line
of cord sets and power supply cords. Write
for new literature.
Cords Limited Division
DeKalb, Illinois

REFRIGERATION WIRES
The complete line of "Essex Engineered"

in

ternal, lighting circuit, heater and lead wire
... plus flexible conduit, power supply cords
and thermostat cables, are approved by
UL and CSA.

Wire and Cable Division
Fort Wayne, Indiana

a

WIRE

and

CABLE DIVISION

ESSEX WIRE CORPORATION

ESSEX
WIRE CORPORATION

FORT WAYNE 6. INDIANA
ELECTRONICS
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SWITCH TO

AUTOMATIC
CONTROL!

the complete line of
relays, timers and
time switches
Specialists in the control field for
more than 30 years, AEMCO
offers you fresh, new ideas . .
ideas that save you money in
automatic control
ideas
that save you valuable time.
Your inquiries are invited
write for complete

...

information.
At AEMCO we special- '
ize in both the design
and manufacture of relays to your mechanical
and electrical specifications. Should one of

hundreds of stock

AEMCO relays fail to
meet your specialized
requirements exactly, we
will be happy to build
a unit not only to meet,
but to exceed those
specifications.

RELAYS

After cable wires have been connected to connector at center, assembly is placed in
chrome -plated mold at left and resin is poured to give final potted unit at right

to be wiped off after each opera-

tion.
The resin does not stick to the
new molds. To keep the molten
resin from leaking through the
mold and fouling up the electrical
contacts on the open face of the
connector, the mold with the connector in it was dipped in cellulose

acetate butyrate plastic. This
formed a cap which sealed off the
exposed portion and could be easily
peeled off and remelted after each
operation.
The new method of potting the
connectors saves 10 minutes work
on each dipping and eliminates
messy molds.

Spool Guard Stops Snarls on Wire Rack
pressing lightly against the rims of
spools on wire racks solved the
STRIPS OF SHEET ALUMINUM

problem of tangles in Lenkurt's San
Carlos, Calif. plant. Formerly,
when an operator at a cable har -

Now control that vital
operation automatically!
Available in many different models with automatic or manual re -set,
AEMCO industrial time
controls help eliminate
waste
help speed up
production. Variations
are available on standard cycling models
.
dials are easy to read,
easy to set.

...

..

INDUSTRIAL
TIME CONTROLS

\

f

`

Wihe Todaa
For detailed information on

AEMCO Relays or the cornplete AEMCO Industrial
Time Control line.

INCORPORATED
12 State Street
Mankato, Minn.
Want more information? Use post card on last page.

Strips of aluminum over rows of spools stop overrun and prevent wire from slipping
over rim onto adjacent spool when operator reaches over harness board to pull
down and cut off length
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The oscilloscope that holds traces indefinitely

HUGHES 104
MEMO -SCOPE*
OSCILLOSCOPE

'tHE 104 MEMO -SCOPE

Oscilloscope is available in the
portable model (illustrated in shock test application), 13" wide,
14' high, 20' deep, or in rack -mounted model with standard
14' X 19' relay panel. Optional plug-in preamplifiers are available
for increased flexibility.

Now you can leisurely view, analyze and compare
writings can be retained
SINGLE OR SUCCESSIVE
the 104 MEMO -SCOPE Oscilloscope

electrical phenomena lasting no longer than microseconds
or minutes...without resorting to photography!

as

until
intentionally erased. Stored traces may be almost instantaneously
switch.
erased by front panel push button or external
permanent transients by

The new Hughes-developed MEMO-SCOPE instrument is a
self-contained storage-type oscilloscope which combines
the distinct advantage of information retention with
the features of a superior quality laboratory oscilloscope.
Because of the high visibility of its brilliant displays, the
MEMO-SCOPE Oscilloscope can be used in a well -lighted
room without the aid of a viewing hood...where single
transients or any number of successive waveforms may
be studied at will and photographed as desired.
A hinged camera mount swings photographic apparatus
aside for direct -display views.

TYPICAL APPLICATIONS
Study of transient electrical phenomena.
without necessity
Presentation of tube or transistor characteristics
of repetition.
need of a repetitive
Display of frequency response curves without the
sweep generator.
Spectrum analysis.
Shock testing.
Detection and measurement of relay bounce or contact noise.
High-speed or low -speed X -Y plotting.
Investigation of transient behavior of power supply regulation.
Study of camera shutter curves.

For additional information or demonstration of the new Model 104, write to

MEMO -SCOPE OSCILLOSCOPE
HUGHES PRODUCTS
International Airport Station, Los Angeles 45, Cal forma

r

HUGHES PRODUCTS

*Trademark of Hughes Aircraft Company

© 1957. HUGHES AIRCRAFT COMPANY
ELECTRONICS
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YOU can't

BURN
it out!
f

MOD

i

(continued)

ness board clipped a length of wire
off one of the spools above her
working position, the free end of
the wire would often unwind
enough to fall over the rim of the
spool and tangle with the wire on
the next adjacent spool. The resulting rat's -nest of wire often had to
be cut away to clear it, with serious waste of expensive wire.
The solution developed by Al
Greenwood, former cable department supervisor in the plant, involved mounting a strip of aluminum at the back of each row of

455

Exclusive overload cut-out
system.

Protection of all
practical ranges.
Protects meter and

entire internal cir-

Method of mounting aluminum strip on
frame of spool rack

cuit against accidental burn -outs.

spools, in contact with the spool
rims so wires cannot go over the
rims. The aluminum is bent to

Greatest engineering achieve.
ment in VOM history

exert slight pressure for braking,
to stop overrunning of the spool
when a long length of wire is pulled.

Adhesive Replaces Solder
For Wattmeter Magnets
By

c
VOLT-OHM-MILLIAMMETER
Iaeed Ded 9

The Model 455 is a new portable multimeter that incorporates the latest engineering advancements including the new technique that protects both meter and the entire internal
circuit against accidental burn -outs. In fact, any high voltage or current may be applied
directly across any function, including ohms, without danger to the meter movement or

associated components.

...

available in two models: Industrial Model 455
has a sensitivity of
20,000 ohms per volt AC or DC; Audio Model 456 ... has a sensitivity of 20,000 ohms per
volt DC and 1,000 ohms per volt AC. The 456 also includes DB ranges and provision for
This instrument is

output measurements.
THE HICKOK

10527

ELECTRICAL INSTRUMENT CO.

Dupont Avenue

Cleveland 8, Ohio

Ask for a demonstration

of this most practical
VOM from your Radio -Electronic Parts Jobber
today! ... Or write direct for technical details.

IN CANADA: M.J.S. Electronic Sales
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Ltd.,

Ajax, Ont.

Wont more information? Use post card on last page.
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BERNARD GOULD

Manager, Market Development
Rubber cE A8bestos Corp.
Bloomfield, N. J.

A NEW SINGLE-COMPONENT epoxy
adhesive is now being used in place
of silver soldering or brazing by
the Westinghouse Meter Division
in Newark, N. J. for bonding two
Alnico magnets to a silicone steel
lamination stack in their type 44
recording wattmeter. The adhesive
selected for this purpose is Bond master M620, made by Rubber &
Asbestos Corp., Bloomfield, N. J.
Conventional bonding techniques
for such an assembly would involve
the use of silver solders whose application temperatures range in excess of 1,000 F. Drawbacks of such
temperatures include the possibility of stack distortion due to difMay

1,

1957
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DESCRIPTIVE DATA
SIZE:

1

inch diameter x

21/2

inches long

WEIGHT: 3.8 ozs.
FULL SCALE RANGE: 40 to 400

degrees/second

LINEARITY: 0.1% of full scale to 1/2 range,
within 2% to full range
RESOLUTION: 0.01% full scale

DAMPING: Fluid damped, temperature compensated
PICKOFF: Variable Reluctance type, 400

-

6,000 cps

MOTOR EXCITATION: 6.3 volts - 400 cps, 26 volts
400 cps, 9 volts - 1,000 cps

Putting the sting exac

GOLDEN GNAT
Miniature Rate Gyros for

Missiles and Aircraft
...

Gnat Rate Gyro
Shown actual size

measures only 1 inch
Here is a precision, minature rate gyro. It's tiny
withstands 100G
It's
rugged
in diameter and 21/4 inches in length.
of proven
record
a
has
It
cps.
2,000
to
shock and 10G vibration
performance.
Even under the most severe environmental conditions the Golden Gnat
will perform as required. To make this possible many unique design details have been incorporated. One such detail is the Gnat's gold plated
steel housing for improved corrosion resistance and positive hermetic
sealing.
Wherever the need exists for high performance miniature rate gyros such
as for autopilot stabilization in missiles and aircraft, antenna stabilization
and fire control applications, the Golden Gnat is ideally suited. Write for
Minneapolis -Honeywell, Boston Division, Dept. 7, 1400
Bulletin GN
Soldiers Field Road, Boston 35, Mass.

...

...

Hóiëÿwéll
BOSTON
ELECTRONICS
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(continued)

Rolling out Bondmaster M620 adhesive
on palette just as it comes from can, to
give uniform coating on application roller.
Alnico magnets and lamination stack to be
joined for Westinghouse recording wattmeter are shown in background

fering expansion coefficients of the
two metals, the danger of changing
magnetic qualities because of the
heat and unrelieved mechanical
strains, and possible entrapment of
corrosive soldering flux in the
joints.
Advantages of Adhesive-The
limitations and potential hazards
of soldering or brazing temperatures can be eliminated substantially by the use of heat -curing
,epoxy adhesives with their relatively low bonding temperatures
(260 F to approximately 535 F).
The use of adhesives for metal

DELAY LINE WITH BUILT-IN OVEN
PROVIDES HIGH STABILITY PERFORMANCE

IN MEMORY CHANNEL UNITS

bonding also makes it possible to
simplify an entire phase of mass
production by eliminating the
critical application techniques demanded for truly efficient soldering operations.
Although two -component epoxy
adhesives have long been used for

BLILEY TYPE SDL-25T TEMPERATURE CONTROLLED DELAY LINE FOR USE IN MEMORY
CHANNEL UNITS, IS SUPPLIED TO SPECIFICATIONS IN DELAY TIME RANGE 100 TO 1000
MICROSECONDS WITH STABILITY ±.01%a
FROM 0°C. TO +60°C. CARRIER FREQUENCY:
10mc TO 40mc. OVEN HEATER VOLTAGE: 110V;
POWER, 30 WATTS.

BLILEY
ELECTRIC COMPANY
UNION STATION BUILDING
ERIE, PENNSYLVANIA

Applying cement to face of Alnico magnet
238
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rap"
Keller
well-known prooducts:

rtant

rt in

TV lsets,ncomputers, electric

ese
motors, radios.

Why solderless connections with
Tools are fast ... reliable
Keller
Keller "Wire -Wrap" tool is fast operatingonly seconds per connection. It automatically
wraps wire around terminals to make solderless, permanent connections. No additional
operations required. Tool weighs just one
no operator fatigue to slow down
pound
production schedules.
There are no faulty connections requiring
expensive hand repair work. To date, well

...

over 700 million connections have been made
with "Wire-Wrap" tools without a reject. The
exclusive controlled-tension compresses wire
into terminal to assure permanent metal -to metal contact. Either air or electric models.
Possibly you can step up production with
"Wire-Wrap" tools while reducing assembly
costs. Consult with your Gardner -Denver
Industrial Specialist.

2.7 to 3 seconds to make a connection

Insert wire

Empty "Wire -Wrap"

in top opening

tool spindle

Anchor wire

in side notch

Insert terminal

in bottom opening

Apply power to wrap wire

around terminal

ENGINEERING FORESIGHT-PROVED ON THE JOB
IN GENERAL, INDUSTRY, CONSTRUCTION, PETROLEUM

KELLER

enrots
ELECTRONICS
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AND

Finished connection
is permanent

MINING

GiARL1NE R- DENVER
Gardner -Denver Company, Quincy, Illinois

Want more information?

Use post card on
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Hermetically Sealed
Coil Case

Hermetically Sealed
Relay Cover
Non -contaminated Switch

Ceramic Contact Carrier

Inorganic Insulated Base

Applying cement to laminated core

Double sealing

.

.

.

inorganic construction make

New `Diamond H' Series

S

Relays Doubly Dependable
in dry circuits
Separately sealed coils isolated

from completely inorganic
switches within their hermetically
sealed cases make these new "Diamond H" Series S aircraft type
4PDT relays supremely reliable
in dry circuits.
Physically and electrically interchangeable with "Diamond H"
Series R relays, widely used in
guided missiles, computers, jet
engine controls, automation control systems and similar critical

applications because of their
broad range of performance characteristics, Series S relays will
permit intermixing of dry and
wet circuits safely.

Contacts are specially processed and cleaned before assembly; subsequent contamination
from gases off the coil insulation
is prevented by the coil seal. The
switch mechanism has been simplified and is completely inorganic
to eliminate other possible causes
of malfunctioning.
Standard contact ratings include 30 V., D. C.; 115 V., A. C.;

2, 5, 7-1/2 and 10 A., resistive;
2 and 5 A., inductive, with special ratings available to '350 V.,
D, C., 400 MA, or other com-

binations including very low voltages and amperages, or amperages
up to 20 for short life requirements. Coils are available with
resistances of 1 ohm to 50,000
ohms. Operating time of 24 V.
models is 10 ms. or less; dropout
less than 3 ms.

Vibration resistances range
from 10-55 cycles at 1/16"
double amplitude to 55-2,000 cycles at 20 "G"; operational shock
resistances to 50 "G" plus, and
mechanical shock resistance up
to 1,000 "G". Nine standard
mounting arrangements, plus a
ceramic plug-in socket, are available. The unit displaces only 1.6
cubic inches, excluding terminals.
"Diamond H" engineers will be
happy to work out a variation to
meet your specific requirements.
Tell us your needs
or write
for bulletin on new "Diamond H"
Series S relays.

...

THE HART MANUFACTURING COMPANY
202 Bartholomew Avenue, Hartford, Conn.

240
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Assembling parts to be bonded in special
jig. Thumbscrews on side and at far end
provide dl the contact pressure needed

bonding in the aircraft industry,
the need for mixing components
immediately before use was a
serious drawback for mass production. The recent development
of a single -component 100 -percent
solids epoxy adhesive overcame
the physical difficulties involved.
Although not as strong as the best
available aircraft adhesives in
peel strength and in its ability to
withstand continuous service at
high heat, the new adhesive development offers an excellent balance of good strength properties
which appear to be more than
sufficient for conventional metalworking use.
The new one -part epoxy paste
adhesives can be applied right
from the shipping container as
an easily -spread ;paste, about the
May

1, 1957
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Fast, convenient, dependable

precision wave analyzers
frequency -selective voltmeters
Sierra now offers exactly the instruments you need for
wave analysis, wire carrier and microwave subcarrier applications.
Sierra 121A Wave Analyzer is a highly selective, double
superheterodyne receiver covering frequencies from 15 KC
to 500 KC and providing wave analysis data directly in
voltage and dbm at 600 ohms. The instrument offers the
selectivity required for use with new single sideband carrier systems.
Sierra 158A Wave Analyzer is similar but covers frequencies from 900 KC to 10 MC.
Both analyzers have high selectivity, accuracy of ± 2 db,
spurious response at least 50 db down, and a signal -meas urement range of 77.5 µv to 97.5 volts. The instruments
are supplied in cabinet mountings which are readily adaptable to relay rack mounting.

Sierra 121A Wave Analyzer

SPECIFICATIONS
Model
101C

103Bí
104A

20-500
3. 40

114A

100-800

Down 3db

±
±

±

550 cps

±

2900 cps

± 3000
± 1500

400 cps
cps

Direct Reading in dbm

Accuracy

Down 45db

± 300

5-150
15.500

SIERRA VOLTMETERS

Selectivity

Frequency

Range- kc

1088

-

Frequency

Measuring

Note A

±
±3db
±3db
±2db

cps

±0.5kc

cps

±1

550 cps

± 2900 cps

550 cps

± 2900

cps

3db

kc

±31st
Note

B

Note A

Note

D

600 ohms

Note

D

600 ohms

Note

D

600 ohms

135 ohms

Note C

Note

D

±

Note

D

3db

Unbalanced

Balanced

600 ohms

Sierra

All Sierra Carrier Frequency Voltmeters feature built-in calibration oscillators and circuits for level calibration,
.

have aural monitoring lacks, and (except 1038) are furnished with Sierra Model 149A Precision Spiral Scale Dial
with planetary drive
f Contains carrier re-insertion oscillator for monitoring suppressed carrier systems. Furnished
KC in the 48 KC
3 KC at upper end. Note B.
2 KC at low end of dial to
dial. Note A. Ranges from
measurements.
balanced
135
ohm
on
db
steps
db
to
attenuator
1
db
for
30
to 256 KC region. Note C.
Note D. All models may be converted for 135 and 600 ohm balanced line measurements by convenient plug-in
bridging transformer, Model 130D.

±

+

±

-40

±

±

1

01

C

Carrier Frequency Voltmeter

600 ohms

1

For carrier system and other field or laboratory work between 3 kc and 800 kc, Sierra
offers 5 accurate, stable, tuned vacuum tube
voltmeters. All are direct reading in voltage
and dbm at 600 ohms from -80 dbm to
+42 dbm.

Impedance Meter, Line Fault Analyzer

Line Bridging Transformer

Sierra 166 Impedance Meter (at left)
measures impedance on high noise circuits, 30 kc to 300 kc ; measures on "hot"
lines through coupling capacitor.
Sierra 124 Line Fault Analyzer pinpoints shorts, opens or grounds on open
wire lines. Direct reading, range 1/2 to
200 miles, accuracy 1/4 mile.

Model 130D Dual Impedance Line
Bridging Transformer converts VTVM
and wave analyzer inputs from singleended to balanced operation. Covers 3
kc to 500 kc, bridges both 135 and 600

ohm balanced lines.

Data subject to change without notice.

Çx

Sierra Electronic Corporation
A

Subsidiary of Philco Corporation

DAvenport 6-2060

3885 Bohannon Drive

Menlo Park, California, U.S.A.

Sales Representatives in Major Cities
Canada: Atlas Radio Corporation, Ltd., Toronto, Montreal, Vancouver, Winnipeg

Export: Frazer

ELECTRONICS
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Hansen, Ltd., San Francisco, New York, Los Angeles

Want more information? Use post card on last page.
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FREE BOOKLET...tells

about

working with "the leaders" on exciting,
advanced projects
We're proud of the men and of the work
they do. We'd like you to become better
acquainted with the setting in which they
work, live and play.
With your permission, we'd like to send
you a booklet describing their activities
and your opportunities at the Mechancial
Division of General Mills.
No need to write a letter for your copy.
Just send the coupon below. We'll not
bother your further, and of course, we'll
send the booklet in complete confidence.
If, after reading the booklet, you'd like
still more information or see a chance to
do big things with the type of company
you've always wanted to be with, we'll
gladly send you more facts. Or, perhaps
we can get together for a personal visit.

We

help

their fullest capabilities

IS

-

LOWER

.

.

.

shops are

complete, easy to get to.

inexpensive
too. Many General Mills families own
"dream" homes in resort -like settings only
minutes from work.
DELIGHTFUL

And

RESIDENCES

IN

OPPORTUNITIES

THESE FIELDS:

Missiles
Applied Mechanics
Geophysics

Underwater Ordnance
Electronic Counter Measures

Digital & Analog Computers
Instruments & Controls
Solid State Physics

Microwaves & Antenna

Inertial Systems

our people realize

pay accordingly.
Deserving persons advance rapidly.
FINANCIAL SECURITY We're one of the nation's largest most diversified companies.
(We've paid dividends without reduction
since 1929.)
TIME FOR FUN . . . and hundreds of places
to have it, the year around, in the land of
10,000 lakes.
CONGENIAL ASSOCIATES Our people tell us
they like their work. Our extremely low rate
of turnover says so too. They're friendly,
ordinary people (with extraordinary talents)
who like to see a ¡ob well done.
COST OF LIVING

EXCITING

Infrared Systems

capsules from the Mechanical Division
"OPPORTUNITY BOOKLET"
RECOGNITION

BOOKLET TELLS ABOUT

... all the usual
... with low pupil

Systems Analysis &
Design

Servomechanisms

Balloon Systems
Upper Atmosphere
Research
Fine Particle Technology

Surface Chemistry
Optics

(continued)

consistency of moderately firm
cold cream. It may be spread by
spatula, brush or even by roller
squeegee.

Curing-A wide range of possible curing cycles is available, depending upon a maximum temperature which may be tolerated
or available for making the assembly or, conversely, upon the
required speed of application if
curing time is a limiting factor
in production. Alternative cure
cycles are:
Temperature in Minimum Curing
Bonding Layer
Time
535 F
7 to 10 minutes
500 F
12 to 15 minutes
450 F
20 to 25 minutes
400 F
40 to 50 minutes
350 F
1t to 2 hours
300 F
4 to 5 hours
260 F
20 to 24 hours
Only low contact pressures, on
the order of 5 to 15 psi, are required.
Once applied, the adhesive does
not flow or drip during the curing
cycle. Thus, normal post-cleaning
operations involved in soldering,
brazing and conventional cementing, are completely eliminated. The
new material will not drip or run
regardless of the curing cycle
used. This unique thixotropic
characteristic makes this type of
paste adhesive particularly effective for poor -fit and similar
void -filling applications.

Mechanical Design

Airborne Early Warning
Radar Systems

Information Theory
Production Engineering

Cost Factors-Silver solders, as
an average, currently sell within
a range of $11 to $18 per pound.
As opposed to this, M620 in pro -

SUPPLEMENTARY BENEFITS
ones and more besides.
SCHOOLS ARE EXCELLENT

to -teacher ratio.

-

General

MECHANICAL DIVISION OF

Mills

Minneapolis 13, Minnesota
Peter D. Burgess, Personnel
For a copy of this
interesting, in-

formative booklet,
complete the
coupon and
mail today.

Director-Z

Mechanical Division General Mills
1620 Central Avenue Northeast
Minneapolis 13, Minnesota
Na me

Address
State

City
College

Degree

Year
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Placing jig in oven for curing bond
May
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NEW
150 -amp

"':!;`:;;,i';;

l

solenoid

contactor
extends
proven line

=..

This new Size 4 A.C. solenoid contactor is ideal
for use in motor starters and controllers for main
line, accelerating and reversing purposes and
for resistance heating and lamp loads as well.

It's the new Bulletin 4454-incorporating
many advanced design features found on Ward
Leonard's Sizes 0 to 3 contactors. Check these
outstanding features :
New sintered -silver -cadmium -oxide contacts
-can repeatedly handle high inrush currents
without a sign of contact welding, excessive
pitting or other damage.
Simple, compact solenoid design-excellent
for modern metal control panels using accessible front -of -board wiring, particularly useful
where panel space is limited.
Available with two or three main poles and
up to 4 side -mounted auxiliaries. Also with provision for mechanical interlocking and addition
of overload relays.
Completely described in Bulletin 4454. Write
for your copy today. The Ward Leonard Electric Co., 30 South Street, Mount Vernon, New
York. (In Canada: Ward Leonard of Canada
7.6
Ltd., Toronto.)

Solenoid Contactor, Size 4,
three -pole, without auxiliaries.

ENGINEERING DATA
Size 4 A.C. Contactor Ratings'
8 -Hour

Enclosed Power Rating

Ampere
Rating

Service

Three Phase

Volts

Enclosed

Open

Across -the -Line

H.P.
25

110

Starting

150

135

220
440-550

Across -the -Line
Plug -Stop or

150

135

220
440 550

50
100
15
30
60

110

logging
enour
Ampere

Service

Resistive
Heating
Load**

150

Tungsten Lamp
Lighting or

15

110

220

30
60

220
440
550

440
550

75

N.W.
26
52
105
130

for 250 Volt Circuits or Less

recommended by the National Electrical

ratings listed are those
Manufacturers Association.

*The

"These ratings apply to open

Volt

110

120 Amperes

Infrared
Heating Load**

Three Phase

Single Phase
K.W.
Vanss

or

LIVE BETTER

enclosed contactors.

NW

e

-

e

WARD LEONARD
ELECTRIC COMPANY
MOUNT VERNON, NEW YORK
ELECTRONICS
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(continued)

Pencil points to extremely fine glue line
achieved in finished assembly

A SHARP PENCIL

isn't the only way

to cut your Spring costs!
To concentrate on whittling pennies from a quotation sometimes may
be a money -saving effort. But when it comes to buying springs it can
be a costly practice, too.
A quoted price means little if basic cost factors haven't been fully
explored. For instance:
Is the spring designed most efficiently for the job, in its
simple form, without unnecessary multiple operations?
Have exact and complete specifications been
available as a quotation basis?
Were delivery requirements and production schedules
taken into account?
Were production-line and assembly details considered
from the point of spring packing and shop handling?
Was the design and production experience of the spring
supplier used to save time, costs and headaches?
If all the above basic factors weren't considered in reducing spring
costs to a minimum you can't save money even with a sharp pencil.
Lewis offers you these services ... and to help you solve a new product
problem, will prepare machine -made samples for you, working closely
with your design, engineering and production staff.

duction quantities is priced as
less than $2.00 per pound at
present. Additional savings accrue for greater uniformity in
all aspects of application, along
with ultimate production simplification.

Procedure-The adhesive is first
rolled out on a palette to enable
the operator to obtain a uniform
coating on his application roller.
The adhesive is transferred by
applying the roller over the magnet face, then over the laminated
core.
The next step involves the mating of the parts to be bonded in a

specially designed jig. Tightening
of thumb screws holds the sections in position during heat cure.
No pressure beyond mere contact
and positioning pressure is required to effect the bond, so the
need for costly pressurizing equipment is avoided.
The simple jig is placed in any
standard oven for curing at any
of the standard cycles. The jig
is then removed from the oven

-

LEWIS SPRING & MANUFACTURING COMPANY
2656 W. North Avenue, Chicago 47, Illinois

PRECISION

SPRINGS
The finest light

springs and wireforms

of every type and material

244

Completed wattmeter movement employing epoxy adhesive bonds in magnetic
system
May
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VAR/ABLE TRANSFORMERS for
H/GH FREQUENCY APPLICATIONS
HS SERIES

-'/3 the weight -1/2 the size of

60 cycle units

Designed for use in high frequency control systems where weight
and space must be minimized, these POWERSTATS are ideal for ship,
aircraft, guided missile and other 400 800 cycle applications.
Listed are some of the standard line of POWERSTATS for high frequency applications. However, many high frequency requirements
necessitate designing to individual needs. The Superior Electric Company will be pleased to work with you on the design of POWERSTATS
to satisfy new or unusual needs.
INPUT
FRE-

QUENCY
CYCLES
PER

VOLTS 1 SECOND

VOLTS

MAXIMUM
AM-

MAXIMUM

PERES

KVA

METHOD

TYPE
OF CONSTRUCTION

TURNING

NET

PING

400/800

0-28

2.0

.056

Open

3HS02U1(

Knob

0.5

0.9

28

400/800

0-28

4.0

.112

Open

3HSO4US

Knob

0.3

1.2

400/800

0-120 or
0.140

1.0

.14

Open

180018K

Knob

0.9

1.3

120

400/800

0-28

2.6

.073

Open

IRHS03UK

Knob

05

1.0

120

400/800

0-120 or
0-140

3.0

.42

Open

1HMS03UK

Knob

2:1

28

120

Y
120

400/520

400/800

áI40 or

0-120 or

Square
Frame
7.5

1.0

Square
p
Frame
15.0

2.1

240

240

240

240

400/800

400/800

400/800

IN
SECONDS

NET

PING

OMI194SO3U

28 Voll D -C

60

4.5

5.1

AM1XMS03U

120

60

4.5

' HMS07UK

Knob

3.1

Open

1HL16UK

Knob

II

Open
Square
Frame

2HMS031.11(

Knob

3.4

Open

MONK

4

3.8

5.1
6.1

3.0

0--040 or
0

9.0

0-240 or
0-280

3.0

or

7.5

.84

2.5

1.5

3.6

Open

Volt A -C.

SHIP -

14.0

OMIHMS07U

28 Volt D -C

60

5.5

AMIHMSO7U

120 Volt A -C,
400 Cycles

60

5.5

6.1

DMIHLI SU

28 Volt D -C

60

13.2

16.2

AMI HLI SU

0-240 or
0-280

0-24400

TRAVEL

MOTORDRIVES

TYPE

400 Cycles

0-140

400/800

HM SERIES
APPROX.
W IGHT
(PO NOS)

STANDARD

SHIP -

OF

TYPE

MODELS
SPEED
OF

APPROX.
WEIGHT
(PO NDS)

28

120

MOTOR -DRIVEN

MANUALLY -OPERATED (MODELS

OUTPUT

2HMSO3UK-3Y

Open

2400070K-3Y

Knob

Knob

Knob

12.8

7 6

106

3.8

15.4

8.5

11.6

DM21111S03U

60

13.2

162

28 Volt D -C

60

5.5

6.1

120

Volt A -C,

400 Cycles

AM2HMS03U

120

Volt A -C,
400 Cycles.

60

5.5

6.1

002X1098

28 Volt D -C

60

14.6

17.6

Á028L080

120 Volt A -C,
400 Cycles

60

14.6

17.6

DM2H14S03U-3Y

28 Volt D -C

60

9.3

10.5

AM21114S03U-3Y

120 Volt A -C,
400 Cycles

60

9.3

10.5

DM2HMS07U-3Y

28 Volt D -C

60

12.3

13.6

AM2HMS07U.3Y

120 Volt A.C.

60

12.3

13.6

60

38.0

15.0

HL SERIES

400 Cycles
240

480

400/800

0-240 or
0-280

or

400/800

15.0

3.0

7.3

2.9

Open

Open

2HL15UK-3Y

4H0003Ú6 -3Y

Knob

Knob

34.5

10.6

41.0

11.6

o-48Ó

0M2HL15U-3Y

28 Volt D -C

0028110H-30

120 Volt A -C,
400 Cycles

60

38.0

45.0

DM4HMS03U-3Y

28 Volt D -C

60

12.3

13.6

60

12.3

13.6

ÁM4800038-30

120 Volt A -C,

400 Cycles
480

400/800

0-480 or
0-560

9.0

8.7

Open

4810001(-3Y

Knob

39.0

45.5

0114111008.3V

28 Volt D -C

60

42.5

49.5

AM4141.O9U-3Y

120 Volt AC,
400 Cycles

60

42.5

49.5

THE

Be sure to see
SUPERIOR ELECTRIC'S
Mobile Display
when it Is in your area

ELECTRIC
SUPERIOR
COMPANY
205 BRADLEY AVENUE, BRISTOL, CONNECTICUT

Send new Bulletin P257H
California

San
Toronto, Ontario,
Conado Miami, Florida Chicago, Illinois
Detroit, Michigan
Baltimore, Maryland
Cleveland, Ohio
New York, New York
Seattle, Washington
Dallas, Texas

Offices: Los Angeles,
Francisco, Californio
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Have your representative call

Name
Company
Address
City
Want more information? Use post card on last page.
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BIG PLUS in PRECISION POTS

RL-270A-1s/e Precision Potentiometer ... one of f ve. sizes from
I Ye"
to 5" diem er. Non-

RL -2706-2 shows ganging which
is
available on all R1. -270B

models. Gamewell design requires only Vs" per section, and
external clamps provide unlimited
phasing.

metallic housing has

tt gh dimensional stability, withsfrsds -70F
to +300F.

PRODUCTION TECHNIQUES

(continued)

and allowed to cool. The finished
assembly has an extremely fine
glue line. The thickness of this
glue line was predetermined at the
time the adhesive was rolled onto
the components to be asembled,
since the adhesive is thixotropic
and does not flow during cure.

Grinding Servo Stators
PLUNGE

GRINDING

of

assembled

stator stacks for servo motors is

monitored automatically by an
Arnold grinding caliper coupled
with a Federal Dimensionair gage

RL -270A-5 is the
Blue Line series. As

la-,x.t

in the

Special

wth others, it

RI. -270A-5

taps, shows

usually supplied will 3 -hole
mounting. Servo anc treaded bushing type mountings
available. Also many specia. 'eatures
... send us your requirements.
is

Allows

maximum

with 48
number.

47 equal resistance

sections, while maintaining guar-

re

anteed linearity of ±0.1%.
Total

resistance

ohms, resolution of

of 500,000
0.0075%.

That Extra Margin of Reliability

..

.

RL -270A Blue Line series

Exclusive Gamewell
Terminal, Tap and Wiper Design

offers
these exclusive advantages:
Proven and guaranteed linearity affords extreme accuracy, ±0.1 is best
standard available.
Terminal and Tap Design* uses positive precious -metal spring contacts with
unit pressure over 10,000 psi. Assures
permanent low -resistance contact without linearity distortion at taps.
Shaft and Wiper Assembly* uses contoured slip -ring surface plated with
noble metal, operating with noble metal
brushes. Has excellent insulation to
ground, high temperature resistance and
zero moisture absorption.

Assembled stator on 16 -pin fixture is inserted in mating holes of fixture located
in headstock chuck and held by springloaded tail stock

THE GAMEWELL COMPANY
Newton Upper Falls 64, Mass.

RL -270A

and

available

in

B

Series

many special

variations. Write for
catalog and specifications
and prices on your
specific requirements.

246
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Use post card on last page.
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Operator brings grinder up to work with
right hand while watching pointer of air
gage which indicates outside diameter.
Adjustable strips of black tape on dial
window show tolerance range. Flexible
air line runs from gage to air leak valve
at overhead pivot of caliper arm which
rides against stator
May

1,

7957
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The

first family of 600

ma Series-String TV Tubes

In 1953, Tung-Sol became the leading proponent of
600 ma series heater tubes for TV receivers. This
program was made possible through advanced designs in heater and cathode structures that would

permit controlled heater warm-up time.
The success of this pioneering led further to the
development of series -string tubes for 450 and 300
ma currents. These are designed for sets using smaller
numbers of tubes.
In all, nearly one hundred of these types have been
introduced, indicating the complete success of the
ELECTRONICS

- May

1, 1957

series -string design principle.
Tung -Sol is currently supplying all of the series string tube types required for replacement service as
well as for initial equipment production.

TUNG-SOL
ELECTRON
T

U N

G- S

O

L

ELECTRIC INC.,

Want more information? Use post card on last pape.
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TUBES

NEWARK 4,

N. J.
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(continued)

mounted on a Brown & Sharp No.
13 universal grinding machine in
the 11lechatrol Division plant of
Servomechanisms, Inc. The gage

frame bearing against the stator
actuates a precision airprobe
which controls the amount of air
leakage in the gage system. The
gage dial is calibrated to read directly to 0.00005 inch, so that the
machine operator can grind to a
precise outside diameter without
stopping frequently to caliper the
work manually.

Ferrule -Applying Tools
For Shielded Wire
Two

/3ouRNs

PÛT ®

MODEL 230 HUMIDITY-PROOF

SPECIAL TOOLS supplement a
conventional crimping tool in the
procedure used at Ford Instrument
Co. for applying ferrules inside
and outside the braided shielding
of polystyrene-insulated wire.
As the first step, the blue -vinyl
outer jacket is removed conventionally with a wire stripper. The
outermost of the two ferrules is
then pushed over the exposed
shield and back over the remaining vinyl where it is temporarily

Guaranteed to meet MIL Specs
This completely sealed TRIMPOT is manufactured and tested to meet
Humidity Specification MIL -E -5272A (10 days).

Military

Model 230 features a power rating of 0.4 watt at 50°C and a maximum
operating temperature of 135°C. It is available from stock in standard
resistance values from 10 ohms to 20,000 ohms.
In addition to reliable performance under severe humidity and salt spray
conditions, this instrument will maintain accurate settings during extreme
vibration, acceleration and shock encountered in aircraft and missiles.

Each TRIMPOT is individually inspected for compliance to guaranteed speci-

fications, and is subjected to rigid quality control sampling tests to verify
conformance to all specifications. 25 -turn screwdriver adjustment, self-locking
shaft, space -saving rectangular configuration and subminiature size are
features also found in other Bourns TRIMPOT models. (Size: ,í'6x''/e x 1%).
Send for catalog sheet 230.

/3CURN5

LABORATORIES, INC,

General Offices: 6135 Magnolia Ave., Riverside, Calif.
Plants: Riverside, California-Ames, Iowa
COPR. BL
TRIMPOT

248

LINEAR MOTION POTENTIOMETERS

PRESSURE TRANSDUCERS

AND ACCELEROMETERS

Want mors information? Use post card on last page.
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Pushing inner ferrule under shielding.
Outer ferrule is temporarily over vinyl
jacket, with two grounding wires under it.
Grounds are made at the ferrules rather
than at the connecting plugs
May

1, 1957
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Boxed in?
Give your ideas (and yourself) a chance

to develop ... at Western Electric
Your career-to thrive-must be rooted in the good earth
of opportunity. And few, if any, other companies offer this
in the same degree as you'll find with us.
Give yourself this chance to grow ... in a company that
promotes from within. It's significant that of the 11,000
management positions we'll have ten years from now,
8,000 must be filled by newly promoted people.

Engineers at Western Electric participate in the planning and actions inherent in the broad management of
the company. Here they become more than engineers
since they acquire knowledge of production, handling of
people, accounting, merchandising, etc. Fifty-five percent of the college graduates in our upper levels of management have engineering degrees.

-

Or look at the opportunity this way. Our job in which
engineers are key figures-is to make, distribute and install
equipment needed by the Bell System. There's a constant
need for new products, new processes, new facilities .. .
new ideas. It's work that runs the gamut: electronic switching, printed circuits, miniaturization, automation, etc.,
(We're a natural incubator for automation since many of
the things we make are needed by the millions.)
Besides our telephone job we've handled a continuous
flow of defense contracts over the years
major projects
like producing the Nike guided missile systems. Our joint

...

telephone-defense job demands that young engineers and
scientists develop as rapidly as possible. A full-time engineering education program is given new engineers during
working hours to aid them to more easily assume a full
engineering role in the company. Also, a tuition refund
plan is provided for out -of-hours study at nearby colleges.
Check the career openings for which you may be qualified (mechanical, electrical, chemical and civil engineers;
physicists and mathematiciap.$). Send resume of education
and experience to Engineering Personnel, Room 1066,
Western Electric Co., 195 Broadway, New York 7, N. Y.

WtQ ru Fl.ctric
MANUFACTURING AND SUPPLY

Y

UNIT OF THE BELL SYSTEM

Manufacturing plants in Chicago, III.; Kearny, N. J.; Baltimore, Md.; Indianapolis, Ind.; Allentown and Laureldale, Pa.; Burlington,
Greensboro and Winston-Salem, N. C.; Buffalo, N. Y.; North Andover, Mass.; Lincoln and Omaha, Neb.; St. Paul and Duluth, Minn.
Distributing Centers in 30 cilles and Installation headquarters in 16 cities. Also, Teletype Corporation, Chicago 14, Illinois.
ELECTRONICS-May

1,

1957
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out of the way. If additional leads
are to be connected to the ferrule

SPECIFICATIONS:

DIRECT READING

FREQUENCY

m

MEASUREMENT

O

Frequency Range:
0-1,000,000 cycles
per second

v

Input Sensitivity:
0.2 volt rms.
Direct-coupled input
Time Bases:

-

0.00001, 0.0001, 0.001,
0.01, 0.1,1 and 10

rn

seconds. Also can use
external 0-1 mc standard

Z

-i

PERIOD MEASUREMENT

Computer -Measurements Model 226A

Frequency Range:
0.000001 cps to 100 kc

*

*
*
*

Three independent, adjustable trigger
levtl controls permitting full rated
sensitivity at any voltage level between
300 volts.
3100 and

Simi' voltage increments ordinarily
masked by attenuators are easily selected.
Simplified color -coded controls and
direct read-out in kc, mc, sec, or millisec,
with automatic decimal point indication.
Oscilloscope marker signals facilitate
stait and stop trigger level adjustment
for tire interval measurement of
con p ex waveforms.
and new, multi -purpose instrument
pros ides precision measurement of frequency.
frequency ratio, period (1/frequency) and
A b

time interval. Pressure, velocity, acceleration
dispia:ement. flow, RPS, RPM, etc., may
also be measured with suitable transducers.
The 226A may be used as a secondary
frecpency standard.

pric.:

r

É

Gate Times:
1 and 10 cycles of

-11

unknown frequency
Standard Frequency Counted:
1 mc; 100, 10, 1 kc;
100, 10 1 cps;
external 0-1 mc.

rn

TIME INTERVAL MEASUREMENT

C
rn
,

t7

Range:
3 microseconds to

1,000,000 seconds
Start and Stop:
Two independent or
common channels
Positive or negative slope
Input Sensitivity:
0.2 volts rms.
Direct -coupled input
Standard Frequency Counted:
1 mc; 100, 10,1 kc;
100, 10, 1 cps; external 0.1 mc.

m
21

GENERAL

Stability:

$1,100.00

Installing Ferrules-The shielding is pushed back with the fingers
to spread it out, then cut away
with scissors about
inch from
the blue -vinyl jacket. The inner
ferrule is pushed over the polystyrene insulation and worked under
the remaining exposed shielding as
far as possible with the fingers.
On wires having a tight shielding weave, a tubular shield-spread -

Input Sensitivity:
0.2 volts rms.
Direct-coupled input

UNIVERSAL COUNTER -TIMER
OUTSTANDING FEATURES:

rn

Period Range:
10 microseconds
to 1,000,000 seconds

termination, their stripped ends
are pushed under the outer ferrule at this time.

Short Term: 1 part in
1,000,000 (temperature regulated crystal )

z

Telescoping ferrules together with modified pliers. In background is tubular tool
used for reaming out shielding

Long Term: 3 parts per million per week

Display Time: Automatic: Continuously variable 0.1 to 10 seconds
Manual: Until reset
Input Impedance: 1 megohm and 50 mmf
Trigger Level: Continuously adjustable from -300 to +300 volts
Accuracy: ± 1 count ± stability
Secondary Frequency Standard: 1 mc; 100,10,1 kc; 100, 10, and 1 cps
Dimensions: 17" W x 83/4"
Weight: 50 lbs. approx.

H

x 131/2"

D

approx.

MODEL 225A

o cps -100 kc

UNIVERSAL
COUNTER -TIMER
Similar to the 226A in design.
Featuring Oscilloscope Trigger Level
Marker Signals; Three Direct-Coupled
Inputs of 70 my sensitivity; Direct
Reading, Automatic Illuminated Decimal
Point. Easily portable. Price:;840.00

IL

Data Subject to Change Without Notice-Prices F.O.B. Factory
Write for complete spectflcations on the new 226A and the 225A models and the
complete CMC line of electronic counting and controlling equipment.

Computer-Measurements Corporation
Ca -so
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5528 Vineland Avenue, North Hollywood, Calif. 78E
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ing tool is slipped over the polystyrene and used to ream out the
braid before pushing in the

ferrule.
Modified pliers are used to push
the outer ferrule over the inner
ferrule until the outer ferrule is
just off the blue vinyl and is entirely over the shielding. Notches
in the ends of the pliers correspond to the insulation diameters,
so the wire projects through each
notch when telescoping the ferrules. The inner ferrule is 3/32
inch longer than the outer, so projecting strands of shielding cannot
pierce the polystyrene. A pin inserted in one plier jaw acts as a
stop, insuring uniform application.

Finishing Operations-The two
May

1,

1957

-

ELECTRONICS

DRIVER -HARRIS ALLOYS AT WORK IN PRODUCT ADVANCEMENT

.

w

First transparent

full-scale
model of the Earth
Satellite made by the
U.S. Naval Research
Laboratory. The Satellite
will be la inched under
the sponsorship of The National
Academy of Sciences as a part of the
United States participation in the International Geophysical Year (1 July, 195731 December, 1958). It will revolve around the
earth at estimated altitudes of 200 tz 1500 miles.

How measure the impact of micro -meteorites
on the first "Earth Satellite"?
When physicists at the U.S. Naval

Research Laboratory consider an instrument or a material to record accurately the secrets of outer space-it's
not size alone that counts, but dependable, reliable precision.
The strip of "Nichrome"* evaporated
on glass ("A" in the photo above) which
may be fitted to the outer skin of the
Satellite, measures only 1/4" wide x 11/2"
long. Its thickness: 100 Angstrom units
(1/10,000 mm). Its function: to measure

surface erosion caused by the impact

out in space, to check on or supervise the

"Nichrome is being considered for
making this gage," states the Naval Research Laboratory, "because it supplies
electrical resistance in a desirable range;
adheres satisfactorily to glass in thin
film form; and has a very low thermal
coefficient of resistance."
There'll be no one on hand, 300 miles

your electronic or electrical equipment,
after it is in your customers' hands.
And remember, Nichrome is only one
of the 132 special purpose alloys developed by Driver -Harris since 1899 for
electrical heating, resistance, and electronic applications. Do you need a special alloy? Send us your specifications.

r,he

of micro -meteorites -The resistance of the
Nichrome ribbon increases as the film
becomes pitted by meteor particles.

performance of the Nichrome strip.
Nichrome needs no one. It will do its
job dependably there-just as it will in

*T.M. Reg. U.S. Pat. Off.

Driver-Harns
.4

COMPANY

._

k age

S.

BRANCHES: Chicago, Detroit, Cleveland, Louisville, Los Ange'es, Son Francise

MAKERS OF THE MOST COMPLETE

ELECTRONICS

HARRISON, NEW JERSEY

- May

1, 1957

LINE OF ELECTRIC

In Canada: The

B

GREENING WIRE COMPANY, Ltd., Hcmilton, Ontario

HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD

Want more information? Lse post card on last page.
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(continued)

Shearing exposed strands of shielding
with modified end mill after crimping
ferrules

07/ ijo?"iyv4 HELP LICK HIGH VOLTAGE

ARC-OVER IN AIR -BORNE RADAR UNIT
designed this 10 inch air -borne radar indicator to operate at
60,000 ft. they eliminated high voltage arc -over by pressurizing the unit. But
this created excessive heat.
WHEN MOTOROLA

an air-to-air heat exchanger, using three Joy Axivane fans
was built in. Two external fans blow outside air between two plates separated
by aluminum tubing. Another Joy fan, sealed inside the pressurized radar unit
circulates hot inside air thru this tubing.
THESE JOY FANS must operate in the wide temperature range of -55°C to
+125°C
tough treatment.
Joy has over 250 models and 1300 designs of these high performance fans ready
to solve your toughest air -moving problem .. be it electronic cooling, de-icing
and defogging or ventilation. Write Joy Manufacturing Company, Oliver Building,
Pittsburgh 22, Pa, In Canada: Joy Manufacturing Company (Canada) Limited,
Galt, Ontario.
Write for FREE Bulletin 143-39
TO DISSIPATE HEAT

...

OT
Ground
Power Units

252

wsw eaia.taa
i

..

EQUIPMENT FOR AVIATION

Portable
Lighting

... FOR

Electrical
Connectors

ALL INDUSTRY

Vaneaxial
Fans

Want more information? Use post card on last page.
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Placing identifying sleeves on leads. Adhesive -faced cardboard in front of operator serves as tote tray for sleeves

ferrules are now crimped together
with a standard hand -operated
crimping tool. Projecting ends of
shielding are then sheared off with
a modified Pratt & Whitney eight flute end mill. This is hollow so it
can slip over the polystyrene and
the inner ferrule, after which a
fraction of a turn shears off the
strands flush against the outer
ferrule. Terminations of this type
are used on a wiring harness for a
U. S. Navy computer.

Identifying Leads-After applying the ferrules, each termination
is identified with its own numbered
laminated vinyl sleeve. These
sleeves are made by Duramark,
Inc., Port Washington, N. Y., by

printing the identifying numbers
on white vinyl, then laminating
with a transparent vinyl to protect
May

1,

1957-ELECTRONICS
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WIDE -VUE
panel instruments

OC

AMPERES

41/2

çmfiu n

w4u ul n

rN9iq/,/,
.B

31/2"

0

C

MILLIAMPERES

/i
."

"1>>em

new concept
in styling and visibility

a

Rau{

R. St.n

tt.

Si "ANNIVERSARY
I

IME

INSIPVYENI MINUS

The clean, graceful lines of these "Wide -Vue"
panel instruments add two plus values to
your equipment. First, style-ultramodern
beauty that blends with the advanced design of
today's panels. Second, functionalism longer
scales together with wide-angle readability.
The 21/2" size, for example, has the same scale
length as a conventional 31/2" panel instrument.
The durable, plastic cover is formed in one
piece, and can be supplied with black or color
finishes. Custom-built in 21/2", 31/2", and 41/2"
sizes. External magnet type movement or
self shielded core magnet meter movement.

21/2"

ELECTRIC COMPANY

5200 W. Kinzie St., Chi,:ago 41, Illinois
Ptione: EStebrook 5-1121
In Canada: loch -Simpson Ltd., London, Ontario

INSTRUMENTS THAT STAY ACCURATE
www.americanradiohistory.com

PRODUCTION TECHNIQUES

(continued)

the marking. The sleeves are
placed on corrugated cardboard
covered with adhesive-up Scotch
tape. All the sleeves needed for
the job can thus be brought to a
harness board without having
them fall off or roll around, yet a
required sleeve can easily be located and picked off for use.

VARGLAS SILICONE
Cable -Stripping Knife

CLASS H

for applications requiring prolonged heat
endurance at temperatures up to 260°C.

Varglas Silicone tubing and sleeving were
developed by Varflex for applications involving continuous operating temperatures
up to 260°C. Exceptional stability is combined with the following qualities .. .

-

sharp turns and 90° bends
no loss of
dielectric strength.
FLEXIBILITY...

cause no cracking or peeling

ripping and
stripping insulated sheaths of
multiwire and single -conductor
cables is greatly facilitated by using a special knife devised by
Braun and Braun of Vienna,
Austria, which eliminates danger
of damaging the inner cores.
The curved knife has a main cutting blade, a hook -shaped cutting
THE AWKWARD JOB of

TUBING and SLEEVING

grades conform to
NEMA and MIL -I-3190 standards.

DIELECTRICALLY-STRONG-All

MOISTURE-RESISTANT-including

resistance to
salt water, mild alkalis and acids.

FLAME-RESISTANT-Standard

burning test is 45
seconds to burn 1 inch. Can be made self extinguishing on special order.
COLD-RESISTANT-Excellent

resistance to chafing
and abrasion, flexible to -35°C.*

*For temperatures down to -65°C, and for
applications requiring extraordinary flexibility, we recommend our new Verglas
Silicone Rubber sleeving and tubing. Inquiries invited.

Send

Special stripping knife used for removing

for

cable Insulation

FREE

SAMPLES

!

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

CORPORATION

\\\

Makers of Eledrical
Insulating Tubing

and Sleeving

/

annilanaill0103IOMIIRIN'
VARFLEX SALES CO., INC., 308 N. Jay St., Rome, N.Y.
(For Silicone Products Only)

u

Please send me free folder containing samples of your electrical insulating tubing and
sleeving.
I am particularly interested in insulation for

.

Name
Company
Street
City

Zone

iulammummimmummlimi
254

State
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edge which ends in a blunt ball
point and several separate notched
blades at the opposite edge of the
main blade.
To strip the outer insulation, the
blunt point is forced into the outer
sheath and the knife is pulled
through parallel to the cable. This
is repeated on the opposite side of
the outer insulation. Both outer
sheath ends are now pulled back
and cut off with the main cutting
blade. Since the hooked ripping
end has no sharp edges at its extremity, the inner conductors are
laid bare completely undamaged.
The rear notched blades are then
used to strip the insulation from
the individual conductors.
May 1, 7957
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Now... an accomplishment so far reaching
change the sights

it will

of all rectifier users

RADIO

*

RECEPTOR'S

PETTI-SEL

* High

Current Density

improved new

Industrial type

vacuum process

SELENIUM RECTIFIERS

Developed by the famous Siemens Organization of West Germany
and now manufactured by Radio Receptor Co. in the U. S. A.

Estimated life 100,000 hours
Much smaller cell sizes than conventional

units of the same ratings
Lower forward voltage drop

Suitable for high temperature applications

Far smaller in stze than other rectifiers of the same current ratings, the new
Radio Receptor HCD Petti -Sel units are manufactured under laboratory controlled conditions with fully automatic machinery, assuring new standards of
product uniformity.
Field experience extending over several years with these rectifiers indicates
an estimated life of 100,000 hours. This is largely attributable to the special
process requiring no artificial barrier layer. Low forward voltage drop and low
aging rate make the new Petti -Sel Rectifiers applicable to magnetic amplifiers
and other control applications.

TYPICAL FORWARD
CHARACTERISTICS

600
HCD PETTI

-SEL'

Rectifiers
500

400.

TYPICAL AGING
CHARACTERISTIC
Cell size 4" x 4", single

300

phase bridge (4.5.1.B)operated at 130 volts AC input,
8 amperes DC output curent, resistive load, 35° C
ambient temperature.

200

Other American

HOURS

rectifiers
now available

10000

5000

0

15000

Wasch for further announcements of unique developments
on these history -making rectifiers. If you would like our new
bulletin as soon as it is available, write today to Section E -5H.

100

Semiconductor Division

o

0

-

FORWARD

0.5

COMPANY, INC.
RECEPTOR
RADIO Subsidiary
of General Instrument Corporation
1.0

VOLTAGE (A.CRMS)

240 Wythe Avenue, Brooklyn 11,

N. Y.

Evergreen 8-6000

Germanium Diodes
Rectifiers
Radio Receptor Products for Industry and Government: Selenium
Communications, Radar & Navigation Equipment
Thermatron Dielectric bleating Generators & Presses
Want more information? Use post card on last page.
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New Products

Edited by WILLIAM P. O'BRIEN

99 New Products and 60 Manufacturers' Bulletins Are Reviewed
Control, Testing and Measuring Equipment Described and
Illustrated . . . Recent Tubes and Components Are Covered

...

BALANCED MIXER

operates over 7,800-8,200
SAGE LABORATORIES, INC., 30

mc

Gui-

nan St., Waltham 54, Mass. This
microwave mixer has been designed to operate over a frequency
band from 7,800 to 8,200 me in
RG -51/U size (lt by t o -d) waveguide. As illustrated, the mixer is
supplied with standard UG-51/U
flanges and employs the new
1N23E type crystal diodes. The i -f
outputs are solder lugs for this
unit; however, these can readily

be modified to any standard or
special fitting. An input vswr of
1.25 to 1 can be assured; recent
measurements indicate a vswr of
1.15 to 1 is obtainable.

Balanced mixers of this type
can be designed and supplied in
many waveguide sizes and frequency bands to solve the particular problem at hand. The unit
can be provided in either brass or
aluminum; crystals can be supplied in place with the unit. Further data available from company.
Circle Pl inside back cover.

WIRE PROCESSER

minute, with split-second stops for
cutting and stripping. Production
an automatic machine
rates at top speed range from apEUBANKS ENGINEERING CO., 260 N. announced a new automatic
wire proximately 350 300 -in, pieces per
Allen Ave., Pasadena, Calif., has cutting and stripping machine
hr to more than 8,000 1 -in. pieces
with features designed to meet per hr.
specific needs of the electronics
The machine is semiportable,
industry.
can cut and strip tough insulaThe machine is designed to cut tion and can
be synchronized with
single -conductor, solid or stranded accessory equipment,
such as a
wire of from 32 ga to 12 ga in marking device
or
an
induction
lengths of from 1 to 300 in. and to heating unit for
reflowing the tin
remove the insulation from one on stranded
wires before cutting
or both ends without scraping or and stripping.
cutting strands. The strip lengths
Additional information about
may be varied from t in. to 1 in. the model
810 machine is availWire travels through the ma- able. Circle
P2 inside back
chine at speeds up to 150 ft per cover.

ERECTOR SET CABINETS

to house electronic equipment
ELGIN METALFORMERS CORP., 630

Congdon Ave., Elgin, Ill. Industry
now can select from 75 standard
building-block components and
125 subparts to create consoles
and cabinets to house equipment
used in instrumentation, automation, automatic controls and

electronics. Mass-produced modular units have been placed on the
market.
Using the components and
skeleton frames (foreground) results in the completed units (background) : (1) At left, background,
a universal equipment cabinet.

256

(2) Second from left, background,
the sloped front console, designed
for reading instrumentation and

May
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When you specify Cornell-Dubilier capacitors, you can be
sure that nothing is left to chance. Production procedures,
test and inspection operations and quality control are in full
compliance with Cornell-Dubilier high -quality standards and
your specifications. Quality and Reliability are talents we
have cultivated since 1910. That's why you can count on the
consistently dependable facilities of C -D's 16 plants!
Typical

C -D

paper tubulars:

Cardboard -cased paper tubular with Polykanem
end -fill. Vikane-impregnated for excellent capacitance stability. High moisture resistance. Operating temperature
range: -55°C to +100°C.
TINY CHIEF*: Small, all-purpose paper tubular, molded in
TIGER CUB*:

extra -hard thermosetting plastic for long-lasting all-around
satisfaction. Available with high temperature wax impreg-

nant far operating temperature range -40°C to +90°C
and Vikane or Polykane* impregnant for -55°C to +100°C
operation.
ROYAL CUB*: Cardboard -cased paper tubular with Polykane'
end -fill. Tough, durable, withstands rough handling, vibration, shock, soldering iron heat. Operating temperature
range: -55°C to +100°C.
BUDROC*: Steatite -cased paper tubular. Polykane* end -fill
for extra protection against heat and humidity. High temperature wax impregnant for operating temp. range -40°C
to +90°C and Vikane impregnant for -55°C to +100°C.
"'Polykane: A development of the C -D laboratories. A solid
thermosetting compound will not crack, soften or flow.
Write for catalog to Cornell-Dubilier Electric Corporation,
South Plainfield, New Jersey.

CÖRÑËLL-DÜBILÌÉR CAPACITORS
SOUTH PLAINFIELD. N.

J.; NEW BEDFORD. WORCESTER 3 CAMBRIDGE. MASS.; PROVIDENCE a HOPE

VALLEY. R. I.; INDIANAPOLIS. IND.; SANFORD. FUOUAY SPRINGS a VARINA. N. C.; VENICE. CALIF.;
a SUB.: THE RADIART CORP.. CLEVELAND. OHIO; CORNELL-DUBILIER ELECTRIC INTERNATIONAL. N. Y.

ELECTRONICS

- May

1, 1957
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electronic controls. (3) Rack cabinet frame, background, shown
with turret and writing top; this
basic cabinet has a wide variety
of uses for installation of equipment for automation and instrumentation. (4) The combination
console, right background, which
can be arranged from any number

of varied basic units, is shown
assembled in a side -to -side installation for a master central control
station. Factory subassembled, the
cabinets are merely bolted together with a Phillips -head screw
driver, Tinnerman fasteners and
screws, which are supplied with
each cabinet.

STRIP PACKAGE

for electronic components

Erie, Pa., has
developed an electronic component packaging system which has
been designed and tooled for production. It is engineered to provide ease of assembly and ease of
servicing.
The process uses a phenolic
board with automatically inserted
continuous metal terminals. These
terminal connections are automatically cut out in accordance
with the required circuitry leavERIE RESISTOR CORP.,

NONLINEAR POTS
in

ing connecting jumpers where
needed. Crossover connections are
made through the use of jumper
wires on the face of the board or
through the use of printed wiring
on the back of the board when
desired.
Components and lead-off wires
are then easily inserted in the
terminal strips, either automatically or manually without costly
lead preparations. Spacing of the
metal strips may be varied, depending on the required length of
the components. Circle P4 inside
back cover.

Standard sine -cosine Acepots
are available in sizes 30 and 20
with tolerances of ±0.5 percent
peak to peak and ±1.0 percent
peak to peak respectively. Standard square -law Acepots are available in sizes 30 and 20 with
tolerances of ±0.25-percent and
-0.75-percent independent conformity respectively. Nonlinear
Acepots meet military specs. Circle P5 inside back cover.

variety of sizes

ACE ELECTRONICS ASSOCIATES, INC.,

Dover St., Somerville 44,
Mass. A new line of nonlinear,
precision wire -wound potentiometers in ,standard and subminiature sizes for sine -cosine and
square -law functions is now available in prototype and production
103

quantities.

CONTROL AMPLIFIER
diminutive, transistorized
PACKARD BELL ELECTRONICS CORP.,

12333 W. Olympic Blvd., Los Angeles 64, Calif., announces a di-

minutive transistorized control
amplifier that has become the vital
element in regulating power for
an entire military aircraft fire
control system. Weighing but 11
oz the new control amplifier is
expected to become a standard
module adaptable to many and
varied uses in electronics.

One of the more elaborate consoles, factory subassembled from
30 component modules, sells for
$600; a comparable custom-built
model of the same type would cost
over $1,500. The smallest EMCOR
unit, a 13 -in. instrument cabinet,
sells for $24. Circle P3 inside
back cover.

perature of -65 C to +125 C and
is adaptable to voltages of ±50 to
±1,000. Its regulation is ±1 percent, with circuit gain of 60 to
80 db. Circle P6 inside back
cover.

The custom component has a
life expectancy of 10,000 hr or
more, with ripple less than 50 my
from peak to peak, operating tern-

258

RIBBON TYPE CABLES
for missiles and aircraft
MILJAN, INC., a subsidiary of the
Paul Omohundro Co., Paramount,

Calif., has available three new
May
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the revolutionary

''NlIiNI_I
procosARor your

ixc
,ASSEMBLIES
LOWER

I

CLOSE'S

COST

OLERANCES

JEWELONE-PIECE CONSTRUC to N
UNIFORM RING HARDNESS
LIKE FINISH
REDUCED WEIGHT

t

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

blank. Dovetail locks
rings in place. Machined blank insures

*CyleldrCcl assembly

wit,

25

ELECTRO TEC is now tooled up, with new expanded facilities for proa.
duction of large Slip Ring Assemblies to exact customer specification;
Sizes range up to 36" in diameter, either cylindrical or disc type.
The exclusive ELECTRO TEC PROCESS*-the electro -deposition of
hard silver rings into an accurately machined plastic blank-consistently

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

4An assembly with 30
rings of various widths
to accommodate various

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 -70-9S
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.
in
ELECTRO TEC LARGE SLIP RING Assemblies are widely used
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.

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

bly approx. 3P/a" long
with 24 hard silver
rings. 15/e" O.D. with
wall thickness less than
1/4".

*PAT. NO.
2,696,570
Our Engineering Depaern3nt
k available for consultation
on any of your slip rng
problems without obligation.

ELECTRONICS

- May

Now a Complete Service
in all sizes of Slip Ring Assemblies

brushes far high current
capaci'y. Length 14",
O.C. approx_ 53/8".

accuracy. Diameter ap-

"'Cylinder type

-irgs. Three

wice -ines accoelmodate large ontact area

1,

1957

ELECTRO TEC CORPORATION
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For All Low Voltage Applications

NEW PRODUCTS

(continued)

DUAL RANGE
TRANSISTORIZED
REGULATED
POWER
SUPPLY

järw-

Model
50TM /10
Price $ 235.00
FOB, Nullee, N. J.

Instant Warm -Up Time
Small Size, Light Weight
Non-Microphonic

Dual Range, Low Voltage Output

Continuously Variable 0 -Max.
High Conversion Efficiency
Low Heat Dissipation

Rugged, Long

life

Design

ERA's compact model 50TM/ 10

power supply is a semi -conductor, regulated transistorized, dual range design intended
for all low voltage applications. Two convenient vernier
voltage ranges are available 0-10 VDC and 5-50 VDC, which
makes these units particularly applicable for battery substitution, transistor biasing, low voltage reference use, and
similar laboratory and industrial applications.
Input
DC Output
Current
Ripple
Type of Regulator
Regulation (Input)

Regulation (Output)
-Size (H x L x W)

Metering

SPECIFICATIONS

-

105-125 VAC, 60 or 400 cps
1
0.10 VDC
Range 2
0.150 ma

Range

Less than 0.02% or
is greater

...

5

-

low.
A subminiature Teflon cable,
identified as type TB, is the third

item in this cable line. Wires of
1 mil diameter, or similar flat
ribbon conductors, are imbedded
in Teflon 0.008 in. thick. Type TB
cables are made to design length
for each customer, design length
being limited to about 12 in. Circle P7 inside back cover.

5-50 VDC

milivolts, whichever

EPR

Semi -conductor Transistor Type
Less than ±0.5% Change in Output for
105-125 VAC Input
Better than ±03% Change in Output for Load
Change 10-100% or 0.1 ohm Internal DC

Impedance whichever is greater.
x 9% x 9% Inches
21/2" Output Voltage Meter Automatic Range
Switching For Each Voltage Range
31/2

manufactures a variety of transistorized power supplies, miniaturized
power packs and special purpose units. Write for details on standard
ERA

and special models.

Electronic Research Associates, Inc.
67 East Centre Street, Nutley 10, N. J.
Nutley 2-5410
260

cable types for electronic systems
of missiles and aircraft.
A Teflon encapsulated color
coded flat cable provides the inertness of Teflon insulation in a
transparent Teflon bonding that
permits visual identification of
separate wires at any point. Mil Std 104 insulation colors are provided, with two and three -color
striped insulation also available.
Wire sizes range from 16 to 26
gage and cables may have any
number of wires up to a maximum
of 2 in. in width.
Etched circuit type conductors
are molded in pliable silicone rubber with fanned wire terminations
to make a second cable of great
flexibility and minimum thickness, ranging down to 0.008 in.
where voltage requirements are

For

COMP PLUG
iY

PLUG-IN COMPONENT
packaged design
EASTERN PRECISION RESISTOR CORP.,
675 Barbey St., Brooklyn 7, N. Y.,

has developed a plug-in component
package (Comp -Plug), especially
designed for use with the new
AMP shielded patchcord programming system. These versatile com-

additional information on all items on this page, use post card on last page.
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LVDT

MEASUREMENTS...

SCHAEVITZ Linear Variable Differential
Transformers produce a voltage proportional to linear displacement. These units
are widely used in measurement of displacement or distance. Variables such as
force, weight, pressure and acceleration
that can be expressed in terms of displacement can also be measured. Shielded
and unshielded units are available in
miniature and conventional sizes.

SCHAEVITZ

ONLY

TYPE OF

LVDT

ENGINEERING HAS THE EXACT
TO MEET YOUR REQUIREMENTS

chs=evifz
eslg ;Lima eiriarag
I

CAMDEN 1, NEW JERSEY
P. O. BOX 505
TWX MERCHANTVILLE N J 386
Phone: Merchantville 8-5353

ELECTRONICS

- May

1, 1957
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THE WBD CHEMIST

-

A KEY MAN IN

ELECTRONICS

Wilbur B. Driver

(continued)

ponents can be used to patch an
entire program into a computer,
telemetering equipment or testing equipment.
The Comp -Plug (in this case a
precision wire wound resistor) is
encapsulated in a package measuring approximately i's in. by 1 in.
with one end terminated in an
AMP male pin. The other end can
be furnished as a solder terminal,
a female receptacle or a cable to
facilitate patching to other components on the board.
Diodes, capacitors, R -C networks are but a few of the components that can be supplied to
specifications. Specific inquiries
are invited. Circle P8 inside back
cover.

VARIABLE RESISTOR
for tv printed circuits
CHICAGO TELEPHONE SUPPLY CORP.,

RESISTANCE ALLOYS

1142 W. Beardsley Ave., Elkhart,
Ind. Series U52 is a two -section

side -by -side
variable
resistor
which snaps instantly into place

P! Producing precision resistance alloys for
electronics goes far beyond melting and drawing

Speeielitts

I.

techniques. Of even greater importance is
quantitative analysis of the metal. All Wilbur B.
Driver resistance alloys are subjected to thorough
analysis. Thirty-five years experience plus
ultra -modern production and laboratory facilities,
assure quality that exceeds specifications. Whenever
you see the WBD label, you can look for
BETTER PERFORMANCE!

PRECISION
ALLOYS

Wilbur B. Driver Co.
NEWARK
NEW
4,

JERSEY

For Over Thirty-five Years Manufacturers of Dependable
Electrùcal, Electronic, Chemical and Mechanical Alloys
262

For

on printed circuit panels or on
separate supporting brackets without need for mounting hardware
or additional operations. It mounts
parallel to the printed circuit
panel with shafts perpendicular
or can be mounted on separate
supporting brackets with shafts
parallel to the printed circuit

board.
The control is quickly removed
for servicing due to specially designed clip -off mounting supports
and terminals. The i -in. diameter
molded phenolic shafts for finger
or screwdriver adjustment are

additional information on all items on this page, use post card on last page.
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Creative Engineers:

Work where the breakthroughs are being made in
every major field of Electro -Mechanics
As a creative engineer, you belong at the

front-line of your field ... where tomorrow's scientific battles are being won ...

where you can help win them.
For more than a decade, AUTONETICS has
been at the forefront of electro -mechanical
technology... building up the unique stockpile of experience and developing the
advanced techniques and tools that can
make your professional victories possible
at AUTONETICS today.
Just a few specific results of AUTONETICS'
pioneering are: the MG-4 Fire Control System for NATO's F -86K Sabre Jet; Flight
Control elements for the F-100 Super
Sabre; Numill, a new magnetic -tape controlled machine -tool system capable of performing complex milling and drilling operations automatically; Recomp I, a new
portable, high-speed, completely transistorized digital computer; and inertial guidance
systems for both airplanes and missiles.

Today, our programs are gathering

speed, broadening scope. New engineering
methods have been developed to cut lead
time. System and component evaluation is
being accelerated with automatic checkout
equipment. Packaging is being designed
and systems micro-minaturized to fit the
cramped confines of sleek missiles and jets.
YOUR OPPORTUNITY EXISTS AT EVERY
LEVEL of creative engineering from Pre-

liminary to Performance Test-because

Autonetics is one of the few companies in
the world that can design and quantityproduce complete automatic control systems for both the military and industry.
LET US KNOW what kind of creative engineering interests you (please include highlights of your education and experience).
Write today to : Mr. A. N. Benning,
Administrative and Professional Personnel, Dpt. 358-EL -5, AUTONETICS, 9150 E.
Imperial Highway, Downey, California.

Autonetics

A Division of North American Aviation, Inc.

AUTOMATIC CONTROLS MAN HAS NEVER BUILT BEFORE
ELECTRONICS

- May

1,

Assistant Chief Engineer Norman F.
Parker ¡oTned Autoretics in 1948 after
receiving his DSc from the Carnegie
Institute of Technology. Dr. Parker
has been recognized nationally for
his work in Inertial Navigation, and
was chosen recently to present a
paper on that subject at a NATO

conference in Italy..

Jock Wittkopf was Associate Professor of Electrical Engineering at Oregon State for 6 years before he joined
Autonetics in 1951. Now Group
Leader in computers and electronics, Jack hives with his wife and four
children in Autonetic's home town of
Downey, California, where his spare
time activities include photography
and ham radio.
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COMMUNICATION EQUIPMENT
Radio Engineering Products

is

currently producing a number

of types of equipment, electrically and mechanically interchangeable with standard Bell System apparatus. Complete
equipments of the following types, and components for these
equipments are available for early delivery.

(continued)

available in three styles. Resistance
range is 250 ohms through 10
megohms and rotation angle 300 ±
5

deg.

CARRIER -TELEPHONE EQUIPMENT
C5 Carrier -Telephone Terminal (J68756). A kit for adding
a fourth standard toll -grade channel to existing C
systems is available.
Cl Carrier -Telephone Repeater (J68757)

121A C Carrier Line Filter and Balancing Panel
Carrier Line Filter and Balancing Panel (X66217C)

H

CARRIER -TELEGRAPH EQUIPMENT
40C1 Carrier-Telegraph Channel Terminal (J70047C)
140A1 Carrier Supply (J70036A1, etc.)
40AC1 Carrier -Telegraph Terminal
Grid Emission Test Set (J70047D1)

VOICE -FREQUENCY EQUIPMENT
V1 Telephone Repeater (J68368F)

Power Supply (J68638A1)
V1 Amplifiers (J68635E2 and

J68635A2)

V3 Amplifier (J68649A)
V -F Ringers (J68602, etc.)
Four Wire Terminating Set (J68625G1)
1 C Volume Limiter (J68736C)
D -C TELEGRAPH EQUIPMENT
16B1 Telegraph Repeater (J70037B)
10E1 Telegraph Repeater (J70021A)

12862 Teletypewriter Subscriber Set (J70027A)
Composite Sets, several types
TEST EQUIPMENT
2A Toll Test Unit (X63699A)
12B, 13A, 30A (J64030A), and 32A (J64032A)
Transmission Measuring Sets
1 1
A2 Relay Test Panel (J661 18E)
118C2 Telegraph Transmission Measuring Set (J70069K)
163A2 Test Unit (J70045B)
163C1 Test Unit (J70045D)
1

COMPONENTS AND ACCESSORIES
255A and 209FG Polar Relays

R -F

SOURCES

feature high output
WEINSCHEL

ENGINEERING,

10503

Metropolitan Ave., Kensington,
Md., has introduced models MS -1
(50 to 250 mc) and MS -2 (250 to
900 mc) modulated r -f sources.
They feature high output-at
least 200 -mw peak power into 50
ohms, 100 -percent square -wave
modulated internally at 1,000 cps.
Amplitude stability is ±0.2 db per
hr for constant load; using internal
feedback circuit with external
probe or coupler, ±0.02 db per hr.
An external directional coupler
in conjunction with internal feedback holds the incident power
constant over a wide range of
load impedances, thereby simulating a constant impedance source
equal to the coupler impedance. If
a voltage probe is used instead,
the voltage is kept constant simulating a zero impedance source.
Circle P9 inside back cover.

Repeating Coils, several types
Retard Coils, several types
184, 185, 230A and 230B Jack Mountings

VACUUM TUBES

101D,F&L
102D,
104D
205D

F

274A &
281A
305A
310A &

&

323A &
328A
329A
336A
350A &
355A
393A
394A

L

B

B

B

396A
398A
399B

B

400A
408A
120A Ballast Lamp
121A Ballast Lamp

RADIO ENGINEERING PRODUCTS
1080

UNIVERSITY

ST.,

TELEPHONE

3,

CANADA

CABLES
RADENPRO, MONTREAL

UNiversity 6-6887
264

MONTREAL

For

SWEEP GENERATOR

for timing measurements
RADIONICS, INC., Burlington, Mass.
Model TWM-2A timing generator
has been designed to generate
triangular waves of high precision
with respect to time period, symmetry and linearity of waveform.
Its principal use will be that of

additional information on all items on this page, use post card on last page.
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(4,44.4,,,

GLASS -TO -METAL SEALS

TRANSFORMERS

AeleCOMPONENTS
DEMAND
QUALITY
SEALS

RECTI FIERS

Whether you're a designer of transformers, relays, capacitors, rectifiers,
diodes, crystals, or any component that
needs glass -to -metal sealing
insure positive end performance with
Constantin Glass -To -Metal Seals.
At Constantin quality comes first. Each
and every glass -to -metal seal is
manufactured to the closest engineering
and six, separate
tolerances
production line check points maintain
these tolerances thru final assembly.
Constantin's precision production is
versatile ... a most complete line of
both standard and custom -designed all in -one assemblies, end seals, transistor
mounts, crystal covers, connectors, and
unit headers is maintained to fulfill your
most exacting demands.
Engineering is of prime importance at
over many years
Constantin, too
Constantin has built up an outstanding
reputation for working with designers and
delivering many unique and
unusual designs.
These many-sided Constantin services can
be yours for the asking.
Write for complete design information
today!
.
.
.

CAPACITORS

...

...

u

RELAYS

...

TRANSISTORS

"Quality With Confidence"
CRYSTALS

2. Y. Klaaidm,
Route 46, Lodi, N. J.

ELECTRONICS

- May

1, 1957

-

&

MANUFACTURING
ENGINEERS

187 Sargfant Ave., Clifton, N. J.
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ACTUAL SIZE

first...

ACTUAL SIZE

then...

MINIATURE CONNECTORS SERIES 20

SUBMINIATURE CONNECTORS SERIES SM20

and now

RUG GEDIZED

NEW PRODUCTS

(continued)

establishing a crystal -controlled
time base sweep raster for oscilloscopic presentation of one-shot
phenomena in hypersonic shock
tubes, ballistics research, aerodynamic systems research and
allied fields.
Marker signals are generated at
a frequency exactly 10 times the
triangle frequency and are intended primarily for Z-axis modulation so that each triangle period
is punctuated accurately by 10
marker dots. Signal phenomena
may now be timed to 2 percent of
a triangle period and, with several
triangles appearing in the sweep
raster, this technique allows a
much higher time measurement
accuracy than is attainable with

conventional single -saw -tooth
sweeps. Triangle periods are 1,000,

micro -miniature
Coutitteettal, CCr t I Ct

100 and 50 µsec; marker
periods are 100, 50, 10 and 5 µsec.
Reliability of time accuracy is
guaranteed by scaling -circuit dividers counting down from a
crystal reference system. Circle
P10 inside back cover.
500,

Series MM -22 Ruggedized
MICROMINIATURE CONNECTOR

Available in 7, 11, 14, 20 26, 29
and 34 Contacts. Series 22 can be
supplied with hoods and protective shells.
ACTUAL SIZE

SERIES MM -22, designed for use in miniaturized equipment requiring extremely
rugged and compact components, offers the ultimate in miniaturization
without
sacrifice of performance. No wiring problems are presented by SERIES
MM -22,
which uses #22 AWG wire, the standard for larger connector types. This
Series
surpasses the requirements of MIL specifications.
ELECTRICAL AND MECHANICAL RATINGS

Voltage Breakdown:
At sea level

At 60,000 ft.
Current Rating
Solder Cup

r

3 Amps.

#22 AWG Wire

you're
always
sure

with

I.

1800 Volts RMS
450 Volts RMS

DedUll

Maximum creepage path
between contacts
Minimum air space
between contacts
Contacts, center to center
Pin Diameter

electronic
components

1/8"
3/64"
3/82"
030 inches
prog

10PIT
SOUND

FOR SPECIAL DESIGNS AND TECHNICAL DATA SHEETS
ON THESE CONNECTORS WRITE ELECTRONICS
SALES DIV., DEJURAMSCO CORPORATION, 45.01 NORTHERN BLVD..
LONG ISLAND CITY 1, N. Y.

266

For

BEAM POWER PENTODES
vertical deflection amplifiers
CBS-HYTR0N, a division of Columbia Broadcasting System, Inc.,
Danvers, Mass., has announced
two new tubes designed for use as
110 -deg vertical -deflection or audio
amplifiers.
A special feature of the miniature 6DB5 and 12DB5 when pentode -connected in suitable circuits
and operated from a 250-v supply
is their ability to deflect vertically
a 110 -deg picture tube.
The new tubes are nine -pin
miniature beam power pentodes.
Because of their compactness and

additional information on all items on this page, use post card on last page.
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MAGNETIC COMPONENTS IN
PROTOTYPE OR PRODUCTION RUNS

r

40,000 000 watt Pulse Generator
Electronic components,
for test

g

Slifing grain oriente. tore Olee

Moloney manufactures a line of quality components
for electronic applications that comply in detail to
or to your
ASA, RETMA, Mil -T standards
for
manufactures
Moloney
particular requirements.
electronics the following products

Typical Dry Type

...

Plate Transformer.

Plate and Filament Transformers Chokes Unit
Rectifiers Modulation Transformers and Reactors
Pulse Transformers and Charging Chokes Developmental Magnetic Components HyperCores for
Magnetic Components

Typical Unit Rectifier. --

Moloney utilizes industry's finest test facilities for
the testing of magnetic components in unlimited
ME37-11
KVA and voltage ratings.

IMOLONEY

ELIECTRIC COMPANY

Manufacturers of Transformers for Utilities, Industry,
and Electronic Applications
SALES OFFICES IN ALL PRINICPAL CITIES
CANADA
FACTORIES AT ST. LOUIS 20, NO. AND TORONTO, ONT.,

ELECTRONICS

- May

1, 1957

Pulse Transformer-the world's most
powerful and largest (over 49,000 lbs.)

Want more information? Use post card on last page.
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HyperCores for
electronic applications.
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single-ended construction, they
are ideally suited to small tv sets
or to equipment using printed
boards. The tubes are identical
except for heater characteristics.
The 12DB5 incorporates a 600 -ma
heater with warm-up control characteristics for use in series
strings. Engineering data are
given in bulletin E-271. Circle
P11 inside back cover.

Now...
Wind

LOW PRESSURE SWITCHES
have high accuracy

Subminiature

TECHNOLOGY

Toroids

INSTRUMENT

CORP.,

531 Main St., Acton, Mass., is
offering a new line of sensitive

Automatically!

Boesch

Sea:miniature

Model SM

-

Smaller toroids facilitate new designs
open new channels to the coil winding industry
Think of the space

(continued)

...

...

weight
design problems
solved by this machine. Coils with IDs of just
1/16" .. .
maximum ODs of 3/4"
heights to tfir" wound automatically with wire sizes as fine as #50! Winding
speed is continuously variable from 0 to 800 turns
per
minute and machine equipment includes every accessory you'll need. Reversing mechanism, wire
spacing
and core rotation direction controls, wire tension
device, automatic linear counter, for example, are
just
a few of the "custom extras" included as
basic parts on
Boesch SM. The flexibility offered by this revolutionary machine opens fresh new horizons to the coil
winding industry. Get complete details on this Subminiature and all Boesch machinery now. Write today
for
Catalog 57A.

low pressure switches designated
the 26000 series. These instruments have pressure ranges up to
100 psi and accuracies of better
than 1 percent can be expected.
They have been designed to minimize the effects of vibrations,
shock and acceleration. Circle
P12 inside back cover.

...

All Boesch Toroidal Winders

... Fully-Automatic

TW 200, Semi -Automatic TW 201 and Subminiature SM feature modern, adaptable design,
easy
operation, high speed and life-time parts lubrication.

RATIO METER
Comparison is the best test of excellence.
See for yourself why Boesch manufactures
the world's most superior winding machines.

measures d -c voltage ratios
ALLEGANY INSTRUMENT CO., INC.,

BOESCH MANUFACTURING

COMPANY, INCORPORATED

BOSSK:H

268

For

DANBURY, CONNECTICUT

additional information on all items on this page,

1091 Wills Mt., Cumberland, Md.
Model 10 ratio meter can be used
to measure d -c voltage ratios (in
the range of 0 to 100 percent) for

such devices as potentiometers
used in aircraft and missile tele metering and measuring systems.
Wherever voltage or resistance
ratios are more important than

use post card on last page.
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NOW! A PORTABLE,
PRECISION DIGITAL
VOLTMETER

4.40.3

1

THE NEW

This newest E-1 instrument provides the perfect
general-purpose voltmeter for both laboratory and
field use.
Operation is completely foolproof; no manual adjustments or calibrations are required. Measurements are
made automatically and results presented digitally
with easy -to -read, 1" -high numerals, arranged in line.

A new electronic amplifier design

(reducing the

number of tubes to only eight!) and advanced miniaturization techniques have reduced the overall size
of the new Mark IV to only 71/2"x 9"x 11", and cut the
weight to 28 pounds.
Ask your local E -I representative to give you the
complete story, or write direct for our new brochure.

SPECIFICATIONS
Display: four digits, polarity, decimal point.
Range: 0.001 -999.9 volts dc.
Ranging: automatic.
Polarity: automatic.
Accuracy: 0.05%, ± 1 digit.
Input impedance: 11 megohms.
Average balance time: 1 second.
Calibration: self -calibrated.
Stability: 0.003%/C°.

UNUSUALLY EASY TO SERVICE
The one-piece hood houses three distinct sub -assemblies: amplifier, power and reference supplies; balance
circuit; and read-out. Each sub -assembly is pivoted
for excellent accessibility to all parts.

IÖLECTRO
The complete line of digital instruments

NSTRUMENTS

INC.

3794 Rosecrans Street, San Diego, California

ELECTRONICS

- May

1, 1957
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True Hermetic Sealing

assures Maximum

Stability

AMPERITE
RELAYS and REGULATORS
Simplest

Most Compact

Thermostatic

Most Economical

(continued)

absolute values, the model 10 can
be conveniently employed.
Very often in aircraft circuitry,
potentiometers are used to indicate position, liquid level and the
like. The electrical position of
the sliders on these potentiometer coils do not always correspond to their linear positions and
the model 10 will locate the electrical position to an accuracy of
0.05 percent. Circle I'13 inside
back cover.

DELAY R EL AYS

2 to 180 Seconds

Actuated by a heater, they operate on A.C., D.C.,
or Pulsating Current.
Hermetically sealed. Not affected by altitude,
moisture, or other climate changes.
MPERITI
SPST only
normally open or normally closed.
DELAY
Amperite Thermostatic Delay Relays are compensated for ambient temperature changes from
RELAY
-55° to +70° C. Heaters consume approximately
I
2 W. and may be operated continuously. The units
l
are most compact, rugged, explosion -proof, longMINIATURE
lived, and inexpensive!
STANDARD
TYPES: Standard Radio Octal, and 9 -Pin Miniature
PROBLEM? Send for
Also Am perite Differential Relays: Used for autoBulletin No. TR -81
matic overload, under -voltage or under -current protection.
+

-

.

NI

;

I

-

-

BALLAST REGULATORS

may,

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. Operate on A.C., D.C., Pul-

KLYSTRON TUBE

ruggedized, all ceramic

...

sating Current.

POLARAD ELECTRONICS CORP., 43-20

isOD

W`

34th St., Long Island City, N. Y.

ruggedized, all ceramic klystron
tube, Velocitron ZV1009-a physical and electrical replacement for
klystron tubes 6BL6 and 5836has been announced. It is designed for high temperature, vibration and mechanical shock. The
tube is completely hard -soldered
and is equipped with standard
four-pin connections. Circle P14
A

20

Meet00\00%.

lo
VOLTAGE OF 24V
BATTERY 6 CHARGER
VARIES APPROX.

50%

WITH AMPEEITE
VOLTAGE VARIES
ONLY

2%

BULB

are no affected by changes in altitude,
ambient temperature (-55° to +90° C.), or humidity ...Rugged,
Hermetically sealed, they

light, compact, most inexpensive.

Write for 4-page Technical Bulletin No. AB -51

AMPERITE CO., Inc.

inside back cover.

561 Broadway, New York 12, N. Y.
Telephone: CAnal 6-1446
In Canada: Atlas Radio Corp., Ltd.
50 Wingold Ave., Toronto 10, Ontario.

MISSILE BEACONS
Individual inspection
and double-checking
assures top quality
of Amperite products.

270

feature high reliability
TELERAD MFG. CORP., 1440

For additional information on all items on this page, use post card on last page.
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Voltmeter-Utilizes mercury wetted
relays for maximum life and
reliability.
MODEL 451 General Purpose

MODEL 1400 Wide Range

Voltmeter-For display or recording of ±0.001 to ±999.9
volts DC.

accurately make electrical
It's as simple as 1, 2, 3, for even untrained personnel to clearly and
legible from 30 feet away.
are
numerals
-high
Inch
meters.
digital
NLS
with
measurements
a broad range of these
NLS originated the automatic digital voltmeter and now manufactures
Accuracy, ruggedness,
industry.
and
laboratory
both
and other precise, related instruments for
resistance or
measuring
for
meters
ágital
these
of
features
proven
are
and dependability
or paper
card,
typewriter,
voltage. Automatic data recording on Clary printer, electric
reliable
completely
speed,
high
for
need
your
punching equipment is available. Whatever
Write on
line.
complete
NLS
the
in
answer
your
find
you'll
electric measurement instruments,
who will be glad to
your letterhead for the name and address of your nearest NLS representative,
instruments.
precision
high
these
on
full
information
discuss your needs, or mail the coupon for
Originators of the Digital Voltmeter

non-linear systems, inc.
Del Mar, Calif. Phone: SKyline 5-1134

Digital Ohmmeters AC-DC Converters Data Reduction
Systems Digital Readouts Peak Reader Systems
Binary Decimal Converters Digital Recording Systems
loo

ELECTRONICS

- May

1,
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MODEL 312 High -Speed Voltmeter-For airborne analog -todigital conversion.
MODEL 460 High Sensitivity

-

Voltmeter For thermocouple
and strain gage systems.

One of the many EXCLUSIVE
FEATURES pioneered by NLS...
Oil immersed stepping switches
that insure trouble -free life and
dependable operation.

NON-LINEAR SYSTEMS, INC.
Dept.D-547 Del Mar Airport, Del Mar, Calif.
Please send technical information on:
D AC or DC voltmeters D ohmmeters
D automatic testing
D analog -to-digital
systems
converters
NAME
COMPANY
ADDRESS

CITY

ZONE_ STATE
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SAR
PULSESCOPE

(continued)

pounces reliable guided missile beacons available in S and L band. The
units have successfully completed 1,000 -hr tests including all

environmental conditions: salt
spray, dust, vibration, hot and
cold cycling as required under the
new Missile Reliability Program.
These beacons and related power
supplies are presently in use by
aircraft and missile manufacturers. Further information is
available from the company.
Circle P15 inside back cover.

by

HEAVY TEFLON TAPES

3/16

in thicknesses to
MODEL

S

-4-C

ENFLO CORP.,

in.

Airport Circle, Route

38, Pennsauken, N. J. Based on a

DIRECT -READING

new fabricating method, Teflon
continuous-roll tapes in thicknesses to
in. have been developed. Lengths from 40 ft to

DELAYED SWEEP
ACCURATE TO

f

0.1%
Size:

9/"x71/"x1711"
37.5 Pounds

ANOTHER EXAMPLE OF

Ltiïrleirmoiz

PiIONEERING

...

The SAR PULSESCOPE, model S-4-C, is JANized (Gov't Model No.
OS -4), the culmination of compactness, portability, and precision
a pulse
measuring instrument for radar, TV and all electronic work. Aninoptional
delay of 0.55 microseconds assures entire observation of pulses. A pulse
time of 0.035 microseconds is provided thru the video amplifier whose rise
sensitivity is 0.5V p to p/inch. The response extends
11 mc. A and S
sweeps cover a continuous range from 1.2 to 12,000 beyond
microseconds.
A directly
calibrated dial permits R sweep delay readings of 3 to 10,000 microseconds
in three ranges. In addition, R sweeps are continuously variable from
2.4 to
24 microseconds; further expanding the oscilloscope's usefulness.
Built-in
crystal markers of 10 or 50 microseconds make its time measuring capabilities
complete. The SAR PULSESCOPE can be supplied directly calibrated
in
yards for radar type measurements. Operation from 50 to 400 cps at 115 volts
widens the field application of the unit. Countless
other
outstanding
features of the SAR PULSESCOPE round out its distinguished performance.

several -hundred feet are available
in thicknesses of s in., is in., es
in. and A- in. Maximum width
varies from 6 in. to 12 in. depending on thickness.
The tapes are available in virgin Teflon, TFMC (mechanical chemical) and Enflon (filled Teflon) and also in cementable or
pressure -sensitive types. Samples
as well as a copy of the complete
Teflon products catalog are available. Circle P16 inside back cover.

WATERMAN PRODUCTS CO., INC.
PHILADELPHIA 25, PA.

MANUFACTURERS OF

CABLE ADDRESS: POKETSCOPE

ANELSCOE'
S

-4-C SAR

S

-S -C LAB

UL ESCO/E'
UL.ESCOE'

-11-A INDUSTRIAL OCKETSCOE'
S -12-B JANiaed RAKSCOIE'
S12 -C SYSTEMS RAKSCOE'
S -14-A HON G\IN OCKETSCOE'
S

S
S

-14-B LAIDE BAND OCKETSCOE'
-14-C COMUIEER OCKETSCOE'

S13Á

WATERMAN PRODUCTS
272

For

TWIN TUBE

OCKETSCOE'

RAYONIC' Cethede Rey Tubes
and Other Associated EquIpment
*T. M. REG.

additional information on all items

WAVE ANALYZER
a carrier frequency voltmeter
MACK ELECTRONICS DIVISION, INC.,

1120 South Second St., Plainfield,
N. J. The CF -83 is a precision

harmonic wave analyze' capable
of measuring the amplitude of
signals and harmonics from 10 kc
to 500 kc. It is essentially a highly
tuned frequency selective detector

on this page, use post card on last page.
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Aerodynamicists
Aeronautical Engineers
Automatic Control Designers
Chemical Engineers
Combustion Research Engineers

Communications Engineers
Design Checkers
Development Engineers
Digital Computer Development Engrs.
Dynamic Engineers
Electronic Engineers
Electronic Standards Engineers
Engineering Computors

Environmental Specialists
Field Test Engineers
Flight Test Engineers

Flight Test Programmers
Fuel Injection Specialists

Gear Designers
Guidance Engineers
Gyro Specialists
Heat Transfer Engineers

Hydraulic Engineers
IBM Programmers
Instrumentation Specialists
Laboratory Test Engineers
Magnetic Amplifier Specialists
Mathematical Analysts
Mechanical Engineers
Microwave Engineers

Miniturization Engineers
Nuclear Physicists
Operations Analysts

BUILDS JOB INTEREST

-

at

BELL

Bell's activities are widely diversified experimental and vertical
rising aircraft, rockets and rocket engines, missiles and guidance systems,
electronics, servomechanisms and nucleonics to name only a few. Such
diversity means broad fields of interest for engineers and technical personnel-insurance against boredom and assignments too limited in scope
to let you go as fast and as far as you are capable.
Bell is progressing, growing and expanding. There are openings at all
levels and in all fields as listed at the right. If you are looking for a move
that offers every opportunity for a permanent career with professional
growth and recognition and capable, congenial associates, contact Bell.
For further information regarding employment opportunities in the Weapon Systems
Division or the Aircraft Division of Bell Aircraft, write today: Manager, Technical Employment, Dept. 1122, Weapon Systems Division.
BELL AIRCRAFT CORPORATION, P. O. Box
Buffalo 5, New York.

On,

e

Physicists
Power Plant Designers
Pressure Vessel Designers
Project Engineers
Publication Engineers
Radar Systems Engineers
Reactor Designers
Reliability Engineers
Rocket Test Engineers
Servo Systems Engineers
Servo Valve Engineers

Statisticians
Stress Engineers
Structures Engineers

Specification Writers
Technical Writers
Test Equipment Engineers

Transformer Design Specialists
Transistor Application Engineers
Thermodynamic Engineers
Telemetering Engineers
Turbine Pump Designers
Vibration & Flutter Analysts

Weapons Systems Engineers
Wave Guide Development Engineers
Weights Engineers

ELECTRONICS
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1,
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(continued)

designed for voltage measurements on carrier telephone systems as well as precise measurement of the harmonic content of
various types of waveforms. The
linearity of response is sufficient to
permit measurements of harmonics
at least 60 db below the fundamental.
The instrument features an r-f
attenuator that insures accurate
measurements down to the microvolt region. The tuning oscillator
utilizes a precision tuning capacitor ruggedly mounted on an aluminum casting for high stability
with rough usage. A rugged 12 to -1 antibacklash gear reduction
system allows for ease of tuning
with no sacrifice in resetability.
Circle P17 inside back cover.

NEW ST-73X
"SHOCK MOUNTED" QUARTZ CRYSTAL
The Bulova ST -73X need never be babied. Effective new shock
mounting and traditional Bulova manufacturing precision
result in a rugged; extremely stable, frequency determining
element for missiles, aircraft and other applications
involving extreme envi ronmental problems.
Where frequencies must be maintained with ultra -reliable
stability under high shock and temperature conditions,
you'll find no adequate substitute for Bulova quality.
THE ST-73X FEATURES: Frequency Range from 16 KC
through 350 KC, with lower frequencies possible in holders of
different configuration; Shock Tests of 100 G; Dynamic vibration
tests met per MIL -T-5422, MIL -E-5272 and MIL -E-5400 without
adverse results; Storage Temperatures over a range of
-65°C. to +135°C. can be coupled with an operation temperature
range of -55°C. to +100°C.; Low excursions of frequency
(±.015`.'x) over this range.
Precision Bulova Quartz Crystals are now available in quantity
for frequencies from 16 KC and lower to 100 MC and above.
-

BULOVA
watch
Electronics Division
Woodside 77, N.Y.
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For

c o m p a n y

Write Dept. A-738 For
Full Information and
Prices on Quartz Crystals

ALIGNMENT INSTRUMENT
for 10 to 145 mc range
KAY ELECTRIC Co., 14 Maple Ave.,

Pine Brook, N. J., has announced
the Vari -Sweep Model Radar, a
complete new alignment instrument-sweeping oscillator, calibrated variable -frequency marker
and fixed crystal controlled markers-designed for the 10 to 145 me
range.
The fundamental -frequency
sweeping oscillator is continuously variable in six overlapping
bands accurately calibrated on a
direct -reading dial. Sweep widths
variable to 60 percent of center
frequency below 50 mc, 30 percent
above 50 me are provided. R -F
output voltage is 1.0 At rms into
70 ohms, with age for ±0.5 -db
flatness over widest sweep and
tuning range. The variable marker
is a birdie pip marker generated
by a separate c -w oscillator continuously variable from 5 to 170
mc in six overlapping bands and
calibrated to ±1 percent on a

additional information on all items on this page, use post card on last page.

www.americanradiohistory.com

May

1,

1957

- ELECTRONICS

MICROWAVE RESEARCH EXTENDED TO 140,000 MC!
now you can enter Ultramicrowave* research with this
complete new line of D -B test instruments
Now microwave engineers can plunge into new research
territory. With this 140 KMC Crystal Multiplier (harmonic
generator) to provide higher frequencies, and eleven other

instrument sizes available for testing, researchers can

experiment with 50% more latitude.
For example, you can build working models only 1/10 actual
size. You can get better resolution with these higher frequencies - better by 10 to 1.
Here are crystal mounts, precision attenuators, variable stub
tuners, standing wave detectors, phase shifters, frequency

STANDING WAVE DETECTOR

E

-H TUNER

r

meters - every type of instrument used from 2.6 KMC to
90 KMC. All are now available in continuous coverage to
140 KMC!
No matter what your

research field, it will pay you to consider the application of ultramicrowaves to your problems.
De Mornay-Bonardi will help your staff plan special systems,
and set up test equipment. You'll be receiving experienced
assistance, too -14 years of leadership in microwave

instruments.
WRITE FOR FURTHER INFORMATION

PHASE SHIFTER

PRECISION ATTENUATOR

CRYSTAL MOUNT

VARIABLE ATTENUATOR

t

CAVITY WAVEMETER

STRB TUNER

TUNABLE CRYSTAL MOUNT

BALANCED M"UER

*TRADE MARI DE MORNAY-BONAROI CORPORATION

DE
ELECTRONICS
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1,
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M O R N A

Y- B O

NARD

I

780 s. arroyo parkway

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

A
Ae/Totes
G

Standard!
Special! Unusual!

direct-reading
dial.
individually switched,
crystal -controlled
pulse
type
markers at customer specified frequencies over the bandwidth are
provided for both separate and
simultaneous operation. Circle
P18 inside back cover.
Eleven

... from the largest capacitors for heavy-duty,
high -voltage applications to micro -miniature units for cr tical requirements
in guided missiles. And ... capacitors need not conform to convertional
shapes, but can run the gamut of physical configurations. Illustrated here
are just a few of the many unusual capacitors Aerovox ias been called on
to design and produce in recent months.
AEROVOX makes them all

bracket or
mounting assembly for
bathtub capacitor.
SPECIAL

PNP TRANSISTORS

hat -type"

.

a

standard

for high-speed switching
GENERAL TRANSISTOR CORP., 91-27

x

%" L.,

...

SMALL
only .175"
this hermetically -

138th Place, Jamaica, N. Y., has
developed three high speed switching transistors. The new pnp computer transistors, the 2N-315, 2N316 and 2N-317 are germanium
alloy types intended primarily for

D

sealed metal cased unit is rated
at .01 mfd at 200 vdc.

BIG

...

rick -mounted oil units

for energy storage and pulse
applicaticns.

...

MULTI -SECTION
one of the many multi -section ca-

pacitors designed for critical military applications.

UNUSUAL ...metal cased
mica C3f3acitor for application it high power sonar
equipment.

applications where high-speed,
high -current switching is of paramount importance.
The 2N-317 has, with only a
minimum of drive current, a
typical switching speed of 0.3 µsec
at 400 ma of collector current. The
series resistance of these transistors when conducting is ohm.
The nonconducting series resistance is as high as 10 megohms with a result that approaches optimum efficiency at
high current levels. Circle P19
inside back cover.
SERVO AMPLIFIER

for computer

use

BELOCK INSTRUMENT CORP., 110-01
TOROIDAL

... In

shape is this

hermetically -sealed filter for
RF

noise suppression usage.

SLIM ... and thin
metallized-paper capacitor
a special application.

designed for

Maybe these unusual shapes and designs offer
suggestions for your capacitor requirements. If
so, write ...

AEROVOX CORpORAT/ON
Mew Bedford, Mass.
In Canada: AEROVOX CANADA, LTD., Hami ton, Ont.
Export: Ad. Auriema., 89 Broad St., New York, N. Y.
Cable: Aurier,a, N. Y.
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additional information

14th Ave., College Point, N. Y.,
has designed and developed a new
transistor servo amplifier for use
in electronic and electromechanical computers that requires no
expensive preamplifier or power
amplifier components. This servo
amplifier plugs into a standard
octal socket and occupies a volume of only 9 cu in. It is com-

pletely encased, providing high
immunity from shock and hu -

on all items on this page, use post card on last page.
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General Electric M-2
Leak Detector Offers You

UNSURPASSED
LEAK SENSITIVITY
Expensive rejects of sealed electronic products can be
reduced by leak testing housings before assembly
with the new General Electric mass spectrometer leak

detector. It offers:
X 1010
of
X 10'6
(9
second
per
air
of
standard cubic centimeters
hour).
micron cubic feet per

EXTREME SENSITIVITY-detects leaks

FAST RESPONSE-as low as 2 seconds

1

for small,

hermetically sealed electronic components.
HIGH RESOLUTION which helps eliminate the possibility
of response to elements other than the tracer gas.

THESE EASY

MAINTENANCE FEATURES HELP REDUCE DOWN -TIME

the vacuum
system and use of plug-in components gives excellent accessibility and saves maintenance time.
The easily removed spectrometer
tube greatly reduces down -time
when the tube needs cleaning or
filament replacement.
SIMPLIFIED DESIGN of

NC SPECIAL TRAINING is needed

to operate the General Electric
M-2 leak detector. After starting,
the. M-2 is operated simply by
opening and closing one valve.
The leak will show up on the leak
rate indicator of the operator's
panel. An audible alarm is also
available
FOR

INFORMATION,

FURTHER

contact your nearest General Electric Apparatus Sales Office or
write for descriptive bulletin, GEC 336, to Section 585-63, General
Electric Co., Schenectady 5, N. Y.

DOWN -TIME IS REDUCED through easy access and removal of the spectrometer
tube (right) and by a simplified vacuum system design.

GENERAL
ELECfRONIICS

- May

1,

1957

ELECTHIC
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midity. It operates instantly, requiring no warmup time. The
elimination of auxiliary filament
and plate power has been
achieved.
The amplifier is ideally suited
for airborne application since it
operates on 28 IT d -c. Its performance is equal to a complete 4 or 5
tube servo amplifier with no heat
dissipation problem. Circle P20
inside back cover.

CERAMIC

RESISTOR
CORES

CABLE HARNESS

known as Spiral Wrap
ILLUMITRONIC ENGINEERING, 680 E.

A special porcelain body is used in the production of Lapp
Resistor Cores. It provides a flawless surface of such nature
as properly to receive a uniform deposit of carbon or boro -

carbon. It also has a temperature coefficient of expansion
matched to that of the deposited film ... to provide a constant
resistance against temperature change. These resistor cores
are produced in close tolerances for straightness, roundness
and length ... they reflect the same quality of workmanship
and materials long associated with Lapp. Write for complete
information on Lapp Resistor Cores. Lapp Insulator Co., Inc.,
Radio Specialties Division, 130 Sumner St., LeRoy, N. Y.

Taylor, Sunnyvale, Calif., announces a new product known as
Spiral Wrap, that is designed to
simplify the harnessing of loose
wires into neat cables. Made from
polyethylene tubing in I in. and
in. diameters, and cut into a spiral
pattern, it will wrap easily around
loose wires to make cables in any
diameter up to 2 in. Wires may
be pulled out at any desired position.
Spiral Wrap offers great flexibility, whether used in prototype
lab work or mass production. It
is initially low in cost and will
save many hours of labor. Circle
P21 inside back cover.
POWER SUPPLY

with excellent regulation
P. 0. Box 192, Glen side, Pa. Model H-3615 power supply is a versatile laboratory source
of variable d -c voltage, capable
of supplying large load currents
up to 15 amperes. It features an
output voltage range continuously variable from 2 to 36 v with
regulation accuracy of ± percent
for combined variations of line
DELTRON INC.,

tapp
278
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15kw SBand Amplifier Klystron
has no heavy magnets
Exclusive Space -Charge Focus cuts weight to only

SAS -61 SPECIFICATIONS

Frequency Range
Heating Time

.

Peak Power Output

.

.

6%2

lbs.

CATHODE

2700 to 2900 me
90 sec.
15kw

Maximum Drive Power

30w

Power Gain

30 db

COLLECTOR

New Space Charge Focus principle of
beam control is shown in diagram.
New Sperry tube design utilizing this
principle reduces size, weight, power
consumption and cooling needs.

Available for immediate delivery, Sperry's new S -band transmitting tube is a 3 -cavity pulse amplifier of high gain and

extra-long service life.
Exclusive Sperry Space -Charge Focusing design eliminates

with its internal tunable cavities is a complete microwave
unit. No external equipment is required.
Sperry can deliver SAS -61 tubes in quantity at once. Write
or phone your nearest Sperry district office.

heavy, cumbersome magnetic structures-a feature of prime
importance in equipment design. Although the SAS -61
weighs only 61/2 lbs., its sturdy construction withstands
extreme vibration and environmental conditions.

for the SAS -61 are as an output tube in
low -power radars, or as a driver for higher -powered klystrons in radar and linear accelerator systems. Its unusually
long service life, however, makes it highly desirable for any
application requiring 15 kw in the S -band. The SAS -61
Main applications

ELECTRONICS

- May

1, 1957

ELECTRONIC TUBE DIVISION

GYROSCOPE COMPANY
Great Neck. New York

DIVISION OF SPERRY RAND CORPORATION
BROOKLYN LOS ANGELES
NEW ORLEANS
CANADA: SPERRY GYROSCOPE
IN
SEATTLE
SAN FRANCISCO
COMPANY OF CANADA, LIMITED, MONTREAL, QUEBEC
CLEVELAND

Want more informai ion? Use post cord on last page.
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mv

ELGIN'S

NEW

37,,pRe4zwedezzeez
... crystal can size
Elgin's new MV rates superior to other
high performance relays, yet is less
than an inch long and weighs less than
half an ounce. It meets military specifications and is designed for continuous use in the -65°C to 125°C temperature range. The MV has a life

rating of 100,000 operations minimum
at rated load. This new relay is in production now and prompt delivery is
assured. For computers, control systems and every Installation that requires dependable performance AND
miniature size
specify MV.

...

(continued)

from 105 to 125 v and load from
0 to 15 amperes.
It has less than 0.25 -percent
ripple making the unit ideal for
laboratory and test applications.
Completely overload protected, the
unit has a unique overload voltage
feature which prevents voltage
rise above the value set by the
operator.
Model H-3615 has a response of
better than 0.2 sec and is adaptable to computer, laboratory, aircraft and other critical applications. The unit is completely
self-contained and is provided
with large 44 in. meters. It can
be used either bench mounted or
rack mounted. The instrument
operates from either 50 or 60-cps
power. Circle P22 inside back
cover.

SPQCI FICATIONS
VIBRATION

10 to 80 cycles per second at maximum
excursions of .06"-80 to 2000 CPS
20G's acceleration
50G for 11 milliseconds
100,000 operations minimum at rated

SHOCK
LIFE

AMBIENT TEMPERATURE RANGE.
DUTY
OPERATING POWER
ARRANGEMENT
CONTACT RATING
CONTACT MATERIAL
CONTACT RESISTANCE
OPERATING TIME
RELEASE TIME
ALTITUDE

797 AMA,.

current

-65°C

to 125°C

Noinaous

Nominal 1.2watts at ambient temperature
DPDT (2

Form C)

2 amps

resistive at 32VDC or 115VAC
Silver -Magnesium -Nickel Alloy

f'

milliseconds maximum at nominal power
milliseconds maximum
Voltage breakdown of relay is 1000 Volt
AC to 40,000 ft. -550 V61ts AC to

ELECTRONICS 'DIVISION
ELGIN NATIONAL WATCH COMPANY
107

National Street. Elgin, Illinois

2435 N. NaomI Street, Burbank, California

1

280

;!

05 ohms

70,000 ft.

;.,; "e

-D

5

5

DIELECTRIC STRENGTH
1000 volts RMS
INSULATION RESISTANCE
100 megohms minimum al 125°C
STANDARD COIL RESISTANCES... 30, 120,
600, 1000, 2500, 5000. 10000
ohms, others available
SIZE
875 high x .797 wide x .359 thick max.
WEIGHT
0 45 ounces (max.)
MOUNTING ARRANGEMENT
Bracket, side studs, top studs
TERMINAL ARRANGEMENT
Plug-in, solder-hook, 3 -inch leads

;.-17,

C

"ELECTOMITE"

For additional information on all items on this page, use post card
on
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tiny aluminum -foil type
CORNELL-DUBILIER ELECTRIC CORP.,

South Plainfield, N. J. Designed
expressly for transistorized and
printed circuits, and other compact or miniaturized low-voltage
d -c equipment, the new Electomite
type NL electrolytics meet the
demand for ultracompactness in
bypass, filter and coupling applications.
Available in d -c working voltages of 1, 3, 6, 10, 15, 25 and 50 v,
in capacitances from 1.0 to 200 µf,
last page.

May
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1957
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Systems engineering 38th parallel style
Here's the challenge we received from the
Korean Civil Assistance Command and the U. S.
Army Signal Corps:
Build a telephone communications system to
their specifications that will function over mountainous terrain. Cost to be within reasonable
limits ... upkeep minimum ... equipments compatible with the experience and background of
the population.

The answer is the system now being installed
in South Korea.
Manually operated telephones, central offices
and PBX switchboards, suited to a civilian population unfamiliar with dial methods.
Wire lines for basic country-wide linkage,
augmented with many channels of Carrier, wherever estimated traffic warrants it.
And-delivery on schedule.

STROMBERG-CARLSON COMPANY
A

OVSON

OP

GENERAL

DYNAMICS

CORPORATION

General Offices and Factories at !Rochester, N. Y.-West Coast plants at San Niego and Los Angeles, Calif.

www.americanradiohistory.com
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lowio putinçie
bito çourpioluet
...lnyoar deslgn
Engineering projects can be completed quicker
Laboratory and production operations
Greater profits retained
speeded up
.
.

.

.

.

.

.

.

(continued)

and in sizes from ?s in. by
in.
in. by 1 in., these units can
to
be operated within the temperature range of -20 to +85 C.
Electomite capacitors are compression -sealed and resistant to
moisture and humidity. Terminal
leads are tinned copper wire. The
positive lead is connected to the
anode through the rubber bushing
of the compression seal and the
negative lead is grounded to the
aluminum can.
They are also available with
outer plastic insulating sleeves
where physical contact with adjacent components is a design
requirement. Bulletin 533 gives
complete specifications. Circle P23
inside back cover.

BECAUSE

PANORAMIC'S NEV
SONIC ANALYZER
Used in designing,

LP -la

improving and
production testing:

provides high-speed visual analysis of sounds, vibrations
electrical waveforms
identifies mechanical and
electrical defects or variations.

Ball bearings
Jet and reciprocating
engines
Electric motors
Home appliances
Business machines

Versatile, flexible, fast. In only one second the LP -la depicts the fre.
quencies and amplitudes of sound or vibration waveform components,
eliminating tedious, complicated point by point measurements.
Makes possible observation of changes in energy distribution while
the waveform itself varies or while design constants are altered.

Pumps

Blowers and fans
Compressors
Air frames
Tire performance
Any rotating or oscillating machinery.

.

.

Data presented graphically for direct
recorder permits permanent recordings
extended periods. Tuning control and
range allow sharp, detailed analysis.
designwise or productionwise.

reading. Optional companion
of waveform content over
three -step scanning
A valuable aid

/

the pioneer

is/the leader

/
l

and

.

PANORAMIC
RADIO PRODUCTS, INC.

Get complete details
on how a Panoramic
Sonic Analyzer can
help you.
Descriptive data
sheets, prices, delivery schedules sent
on request. A Panoramic Application
Engineer will be glad
to discuss your Spec-

trum Analysis problems with you.
Special instruments
to order.

10 S. Second Avenue, Mount Vernon, New York
Phone: MOunt Vernon 4-3970
Cables: Panoramic, Mt. Vernon, New York State
These organizations have found Panoramic equipment PROVED PERFORMERS:-Allis-Chalmers Mfg. Co.,
Bell Aircraft Corp., Bell Telephone Co., Boeing Airplane Co., California Institute of Technology, Chrysler
Corp., Convair, Cornell University, Curtiss Wright, Dept. of Defense, E. I. Dupont de Nemours & Co.,
Eastman Kodak Co., Ford Motor Co., General Electric Co., General Motors Corp., Hot Point Co., Lockheed
Aircraft Corp., Massachusetts Institute of Technology, Philco Co., Pratt & Whitney Aircraft, Radio
Corporation of America, Sperry -Gyroscope Co., U. S. Testing Co., Inc., Western Electric.
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For

MICROWAVE DIODE
for X-ray circuitry
MICROWAVE ASSOCIATES, INC., Burlington, Mass., has available a new
high -sensitivity microwave silicon
diode for use as a low-level detector in X-band video receiver
circuitry. Typical applications for
the MA -408B are missile guidance,
radar beacon, telemetering and
low-level video receivers. Minimum figure of merit for this
video diode is 220. Theoretical
tangential sensitivity is -53 dbm
at 9,000 me for a receiver bandwidth of 10 mc. For highest sensitivity performance a d -c bias of
+50 za is recommended.
The MA -408B is interchange -

additional information on all items on this page, use post card on last page.
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PORTABLE LOW VOLTAGE TESTER

The newest development in the Nothelfer line,
is this portable low voltage tester for on -the -field

for testing of motor transformer
relays or other electrical components under full
use.

It is used

load.
The unit illustrated here has an output of 15KVA,

voltage
output and input of 120 to 480 volts. The unit can
also be made to put out 2 phase power if required.
3 phase, and also 5KVA, single phase, in

For over 30 years NWL has designed and manu-

factured custom transformers for every application.
Only high standard materials and most reliable
manufacturing methods are used. NWL coils are
vacuum impregnated with the best of varnishes.
Joints over 10 amperes are silver plated. All laminations and grain -oriented core steels, and most
silicon steels are annealed in controlled nitrogen
atmosphere electric furnaces.

ESTABLISHED 1920

WINDING LABORATORIES, INC.
P.O. Box 455, Dept. 101, TRENTON, N.J.

ELECTRONICS

- May

1,

1957
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able with other cartridge type
diodes of the IN23 series. An average improvement of 4 to 5 db is
indicated when the MA -408B replaces IN23C mixer crystals in
low-level video circuitry. The
new crystal is approximately 2 db
more sensitive than the MA -408A.
Circle P24 inside back cover.

ht
bought
e
they
because
LAST

WIRE -WOUND RESISTORS
for use in small spaces
THE

...

Day in, day out
in aircraft, refinery vessels, fire protection
systems, furnaces, molding presses
under extremes of heat

...

and cold, moisture, chemicals and abrasion, Revere thermocouple wires stand up because they're tailor-made for each

application.
Solid or stranded chromel-alumel, iron-constantan and copper-constantan conductors available in various gauge sizes.
Wrapped, carded or extruded insulations include polyethylene, vinyl, nylon, Revcothene*, Teflon t, fiber glass, asbestos
and pure silica glass fiber. Outer braids treated with flame
and abrasion resistant saturants. Metallic braids for severe
service. L & N, SAMA or NBS calibration. Wires constructed
to Military Specifications MIL -W-5845, MIL -W-5846 and
MIL -W-5908.

Whether your application requires extreme flexibility, chemical inertness or resistance to temperature, flame, abrasion,
moisture, acids or solvents, a standard or special Revere
thermocouple wire will meet your specific need.
'Revere trade name

Co., 530

DAVEN

West Mt.

Pleasant Ave., Livingston, N. J.,
has available two new toothpick type wirewound resistors, specially designed for use in applications where minimum space is a
prime factor, such as in guided
missiles and airborne radar and
communications equipment.
Standard tolerance of both of
these resistors is ±1 percent, but
certain values can be obtained as
close as ±0.1 percent. The smaller
resistor (type 1288) measures 1
in. long by l in. diameter; its
maximum resistance is 100 K and
it dissipates 0.15 w. Type 1289
measures 2 in. in length by in.
diameter. Its maximum resistance
is 200 K and it dissipates 0.20 w.
Both are noninductive. These
units will pass all environmental
requirements
of
MIL-R -93-A,
Amendment 3. Circle P25 inside
back cover.

fE. I. DuPont trademark

ATTENUATOR
d -c to 1,000-mc unit
STEP

Send for Engineering Bulletin No. 1701 describing
Revere Thermocouple Wires and Extension Leads.

WEINSCHEL

ENGINEERING,

10503

Metropolitan

Ave., Kensington,
Md. Model 64 is a precision step

attenuator designed for

CORPORATION

OF

AMERICA

21

WALLINGFORD, CONNECTICUT A Subsidiary of Neptune Meter Company
284

For

additional information on all items

d -c to
1,000 mc. Impedance is 50 ohms
from 0 to 64 db in 0.1 -db steps.
Maximum vswr from d -c to 400
me is 1.10; from d -c to 1,000 mc,
1.15. Accuracy of insertion loss
at d -c from 1 to 5 db is 0.02 db;

on this page, use post card on last page.
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Westinghouse

Silicon Rectifier
WN-5082 with
maximum peak
inverse voltage

ratings of 50-400

v.(300 to 5000 amperes in bridge
assemblies.)

Silicoñ'' Rectifiers win
in grueling use tests

Westinghouse Type RA Single
Operator D -C Arc Welder

THE PROBLEM: Use six (6) Westinghouse 5082 diodes in a
3 -phase full -wave bridge for an arc welder the most rugged,

-

most challenging application that can be found. See how they
stand up under this rigorous duty cycle, high short-circuit peaks,
alternate bating and cooling, and transient voltage spikes.
Compare the performance with other types of rectifiers.
THE PERFORMANCE: Hundreds of these arc welders are today
successfully performing for satisfied customers. Over 100,000
grueling duty cycles in industrial use have proved the value of
Westinghouse Semiconductor Department's High Power Laboratory where this application was pretested round-the-clock
with 35,000 duty cycles.
THE CONCLUSION: Westinghouse Silicon Rectifiers provide important advantages to builders and specifiers of rectifier assemimprove equipment design and operational efficiency
blies

with:

Higher temperature operation
More power in less space
Unlimited life span.
Lowered installation costs
Reduced power loss
Minimum maintenance expense
Get the facts first hand!

WESTINGHOUSE ELECTRIC CORPORATION

SURE-IF ITS

Westinghouse
ELECTRONICS

- May

1,

1957

1

Pittsburgh 30, Pa.
Please send me data on the new Westinghouse WN-5082
Silicon Diode.
Please send me data on other Westinghouse Silicon Diodes.
(Describe types or applications)
P. O. Box 868,

...

YOU CAN BE

...

The coupon will bring you complete engineering experience
suggested circuits ... positive proof of new reliability, efficiency
and economy.

Name

Title
Address

L

City

Want more information? Use post card on last page.
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NEW PRODUCTS

(continued)

I

í

How many jobs can a

vibration exciter do?
CI HAKES SYSTEMS

can help you
in at least five important ways.

Fatigue testing.

Shakers have

both the range and capacity to
determine fatigue limits of structural members, assemblies, aircraft wing and tail structures.
Peak forces of up to 25,000
pounds are now obtainable with
MB Exciter Systems.
Environmental vibration testing to

MIL -E-5272 and other government specifications. This is most
important now for assuring reliability of performance in military
production. But the same techniques can be used also to improve all types of products.
Noise. Just where in a product
does it come from and how to
eliminate it? An MB shaker helps
pinpoint the disturbance by let-

ting you vibrate the product
through a whole range of frequencies with the twist of a dial.

Complex wave testing,

including
random motions. This is something new! It subjects a specimen
to the same kind of vibration as
that encountered in actual service. MB electrodynamic shaker

systems offer the frequency
range, high acceleration, and
freedom from distortion needed
for this kind of job.
Production

...

manufacturing company
A DIVISION OF TEXTRON

INC.

1075 State Street, New Haven 11, Conn.

... EXCITE ... AND

.2

'J/IJ

-,

change of incremental insertion
loss from 1 to 10 db is 0.1 db; from
20 to 50 db, 0.1 db per 10 db.
Calibration accuracy from 1 to
30 db is ±0.1 db; from 40 to 50
db, ±0.2 db. Price is $1,950.
Circle P26 inside back cover.

and Quality Control.

Your ideas are needed here. For
example: Someone discovered
that size of fine powder particles
which sift readily through a
screen varies with the screen's
frequency of vibration. Permitting easy control of frequency,
an MB shaker is capable of
working on a production line!
Tubes too are being production tested with MB Exciters.
If you need help in putting vibration exciters to work, get in
touch with MB
leading producer of vibration test equipment.

HEADQUARTERS FOR PRODUCTS TO ISOLATE

from 6 to 10 db, 0.05 db; from
20 to 50 db, 0.1 db. Maximum

MEASURE VIBRATION

U l./ stress

PP>

DEJUR-AMSCO CORP., 45-01 Northern Blvd., Long Island City 1,
N. Y. Series 22 precision Conti-

nental connectors are suited for
applications where space is at a
premium, as in aircraft and instrumentation. The 11 -contact
series 22 connector illustrated has
an overall length of 0.78 in.; width
0.27 in.; center -to -center mounting
dimensions on mounting studs,

Polarization is assured with
reversed guide pin and guide
socket made of stainless steel.
Floating contacts insure positive
self -alignment of each contact.
The precision machined phosphor
bronze contacts are gold plated
over silver for low contact resistance and soldering ease.
Microminiature series is available in 7, 11, 14, 20, 26, 29 and 34
contacts, with or without alua

db

9/135

-t-

for aircraft -type uses

0.532 in.

r9
-AN\

LITTLE CONNECTORS

Ai

no

s° 9°

Tr

minum hoods.
Complete information, specifi286

For

additional information on all items on this page, use post card on last page.
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GRAY CODE

C

1
1

CLOCK

pulse
generator

0
0

flip flop

BINARY CODE

RULES FOR CONVERSION

d

Examine the Gray number reading from
the most significant digit to the least and
carry down the highest order 1.
1.

gate

digit to the
state opposite of its present condition.
2. Convert the next following

If it becomes a
digit; if it becomes
following digit.

1,

3.

4.

.a

EXAMPLES:

convert the next
0, carry down the

Apply step 3 for all remaining digits.

CLOCK
b

I

I

-

d

I

I

0

0

I

1

I

I

1

110(011010

0010010111

Binary

1004101100

0011100101

Decimal

620

229

I

I

I

GRAY CODE

I

0

1

0

1

II II

I
1

I

I

I

I

Gray

0

0

1

1

0

1

1

BINAR'
0

0

solving logical problems
with Burroughs
pulse control systems

converting Gray code to
binary equivalents
simple method for converting Gray code to true binary
equivalents. It was put into operation in minutes just by interconnecting Burroughs Pulse Control Units in accordance with the
Here is

a

engineer's block diagram, without detailed specifications or complicated circuit designs. With pulse control equipment at his
disposal, the engineer was able to turn immediately to other

important problems awaiting his attention.
The majority of engineers solving logical problems are badly in
need of such tools. Most are bogged down by equipment of limited

rebuilt for every new project .. .
working solution instead of clearing

use that must be redesigned and

that clutters the path to

a

and shortening it.

The smallest discrete units with which such
logical concepts

... the basic

a

man can work are

logical operations. The ideal tools

for him are these same operations, packaged for convenient and
immediate use by simple interconnections-like the blocks in his
block diagram. Such tools are Burroughs Pulse Control Units,
which bring block diagrams to life in a matter of hours rather
than weeks. Wherever logical problems are being solved with
pulses they have earned the title "Tools For Engineers" by

eliminating intermediate steps to a proof, obsoleting the frustrations and complexities of breadboarding.
Why not lift the burden of proof from your shoulders by passing
pulse problems on to us? We'll gladly show you how Burroughs
BURROUGHS CORP.

Department

1209 Vine Street

C

ELECTRONICS-May

ELECTRONIC INSTRUMENTS DIV.

1,

1957

Philadelphia 7, Penna.
Want more information?

Pulse Control Units can bring your logical problems closer to a
at no cost. Or, write for Bulletin 236.
neat working solution

...

Use post card on last page.
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she'll haire the
precision high alumina
ceramic parts for cïezreloping
your projects in your
hands tomorrow

(continued)

cations and diagrams are available. Circle P27 inside back
cover.

VOLTAGE REGULATORS
three new series
TRANSITRON

PROVIDES

You no longer have to wait
months while enthusiasm cools

for the high alumina ceramic
parts to build the pilot and test
models of your projects.

SAME -DAY

SHIPMENT
OF

precision

DIAMONITE
NIGH ALUMINA CERAMIC
RINGS, TUBES

RODS

Thanks to Diamonite's unique Off -the -Shelf Service with its
large, constantly maintained inventories of hundreds of precision high alumina rings, tubes and rods, your small quantity
requirements of such items can be at the airport and on their
way to you in a matter of hours after your order is received.

ELECTRONIC

CORP.,

Melrose 76, Mass., has available
three new series of silicon voltage regulators designed to satisfy
a full range of power requirements. They are available with
ratings of 250 mw, 75 mw, 10 w
and are encapsulated in small
hermetically sealed axial mounting packages. All classes have
standard types covering the voltage range 4.3 to 27 v. Close tolerance and higher voltage regulators are available in assemblies.
Specifications, ratings and applications are found in bulletin
TE -1352. Circle P28 inside back
cover.

Wherever it is possible to design your projects around these
instantly -available shapes, you can not only save weeks of
development time but will also be in a position to enjoy better
deliveries, better costs and better quality when you are ready
to go into

ULU OIL /Iproduction.
iz for a
()biz

Save Months on

copy of
the Diamonite Off -the -Shelf Inventory and Price List. You'll
find it a helpful guide to your
planning for getting your product to market quicker.

D I

Shapes, too

Diamonite's complete, modern
pilot plant can produce small
lots of most intricate ceramic
shapes for development work
in a matter of weeks. Airmail
your prints and specifications
for prices and deliveries.

AMONITE

products

- manufacturing company

pioneers in
the development of high
alumina ceramics

288

Engineered

For

ULTRASONIC GENERATOR
for research laboratories
-

Canton 3, Ohio

Burlington, Mass.
Model PUG3 is a research -grade
instrument designed to deliver
closely controlled r -f power to
quartz -plate transducers in medical, industrial or academic re RADIONICS, INC.,

additional information on all items on this page, use post card on last page.
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AT

Thompson Products
THE DECISION

IS PRECISION

AND THE DECISION WAS

...

A.

Another example of major industry breaking through the problem barrier:
The New Device Research Department, a privately owned laboratory of
Thompson Products, Inc., recently placed in operation one of the country's
largest analog computing systems devoted to the solution of aeronautical
control and nuclear control problems.
This PACE Computing System developed by Electronic Associates, Inc.
will also be applied to industrial control problems.
The combination of non-linear and linear computing equipment enables
wide-range simulation of electrical, mechanical, and pneumatic systems to
be accomplished.
In research and simulation as vital as those at Thompson Products, the
major decision is precision. And the high standard of accuracy of EAI
Equipment sets the PACE for precision in the industry.
For a demonstration or for rental of time, contact our Computation Centers.
There's a Center serving Eastern Industry in Princeton, N. J.-one serving
Western Industry in Los Angeles, Calif. For equipment information, write
Electronic Associates, Inc., Long Branch, N. J., Dept. EL -5.

/i
ELECTRONICS

EAI SETS
rLvcs. 4'c.a7f.V

- May

1,

1957

(

LONG BRANCH
Want more information?

T H E

PRECISION

ANALOG

C

E

COMPUTING EQUIPMENT

NEW JERSEY

Use post card on last page.
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(continued)

search laboratories. Frequency
range is 700 kc to 6 me and power
is available at odd harmonics of
the fundamental frequency of the
transducer crystal. The r -f crystal
driving voltage is variable from
zero to 3,000 v rms. With suitable
transducers, (quartz only) outputs of 150 acoustic watts are
available, either c -w or pulsed.
Calibration stability is a primary
consideration and extensive means
are provided for presetting the
controls so that any prescribed intensity level may be established.
Pulse duration is 0.005 to 2.0
sec in precise steps, up to 90 percent duty; pulse period, 0.1 to
10.9 sec, in 0.1 -sec steps. Preset
pulse count is 1 to 99,999; crystal
vtvm, (four ranges) -100, 300,
1,000, 3,000 v. Circle P29 inside
back cover.

Here's the first step toward lifetime reliability in electronic gear
the conversion from vacuum tubes to rugged, lightweight, small
size Berkeley FERRISTORS*.

-

Berkeley FERRISTORS* consist of simple wire -wound coils on a
ferro -magnetic core, encapsulated in epoxy resin. Costing less
than comparable vacuum tubes, they offer these advantages:
1.

Continuous -duty reliability

2. Unaffected by vibration, shock, high overloads,
humidity changes, temperature extremes
3. Total weight only 1/2 ounce; small as a cube of sugar

STABILITY TESTER
takes microwave readings

TYPICAL APPLICATIONS

LABORATORY FOR ELECTRONICS, INC.,

Pitts St., Boston 14, Mass.
Changes in the frequency of
microwave oscillators can be
measured to a new high degree of
precision with the model 5004
microwave stability tester. At S band the change that can be indicated is less than 2 cps.
The instrument measures the
drift and rate of drift of oscillators and, for this reason, it has
many applications where the determination of stability is important. It is adaptable to take readings at S, L, C or X -band. Stability
measurements may be taken at 30
me and from 30 kc to 230 kc.
An important feature of the instrument is that readings can be
taken instantaneously and monitored continuously. The device is
75

oscillators, multi -vibrators, bi -stable elements, one -shots and various linear
amplifiers including coincidence amplifiers, balanced amplifiers and differential amplifiers.
Why wait for your competitor to use
FERRISTORS* and offer electronic
gear with lifetime reliability? Investigate now and beat him to the punch
-write for Data File 110, "Electronic
Design with FERRISTORS*." Please
address Dept.G5
FERRISTORS* are now used as

Model 470 RF Power Supply has
dual outputs to supply 1.7 me to
drive up to 4 ring -of -10 bi -stable
elements and to supply 10 me to
power at least 10 linear amplifiers. Ideal for preliminary investigations of circuits using the
Berkeley FERRISTOR*. Price;95.00
f.o.b. factory.
120

Berkeley Division
Richmond 3, California
a division of Beckman Instruments. kw

Trademark

290
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New 65,000 sq. ft. plant at Wapakoneta, Ohio. Completely
modern in every respect. Close to the Mid-U.S. electronics industry.

Main plant at Norristown, Pa. Where most of the cathodes
used in this country for more than 20 years have been made.

Two Modern Plants
FOR SEAMLESS NICKEL CATHODES

OFFER YOU DOUBLE DELIVERY ASSURANCE
Just like a second source of supply for every cathode
order you place-without the inconvenience of dealing
with two suppliers or worrying about product uniformity.
Each of these two big Superior Tube cathode plants
follows exactly the same manufacturing methods and
quality control procedures. Each employs the same
laboratory checks on materials and finished cathodes.
So cathodes can be produced at either plant and exactly
meet the specifications.

Now there's more reason than ever to make Superior
Tube your regular source for electron tube cathodes.
Get complete technical information in the new Catalog
51. Write Superior Tube Co., 2500 Germantown Ave.,
Norristown, Pa.
*Manufactured under U. S. patents

Superior Tube cathodes. Typical examples. Seamless,
Lockseam,* and Weldra w nv cathode sleeves are available in a wide

variety of lengths and cross-section shapes. New CATHALOY®
cathode materials offer new properties and superior performance.

Sq4'e/vv'

Z4

The big name in small tubing

NORRISTOWN, PA.
Johnson & Hoffman Mfg. Corp., Mineola,

ELECTRONICS

- May

1, 1957

N.Y.-an affiliated

Want more information?

company making precision metal stampings and deep -drawn parts
Use post card on last page.
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a laboratory type instrument of

semimilitary construction. Circle
P30 inside back cover.

BEFORE USING!

CRYSTAL & OVEN PACKAGE
for 4 kc to 125 me

Station Bldg., Erie, Pa. The BTC-2 is
a crystal and oven package. Combined into a single hermetically
sealed plug-in unit is an all -glass
vacuum mounted crystal, plus inBLILEY ELECTRIC CO., Union

Vibration ... with frequencies up to 500 cycles per second
and up to 15 G's... might prove to be a shattering experience for some servo motors. But not for a G -M Servo!
h

4
1

GOOD REASONS WHY
G -M SERVO MOTORS
SERVE YOU BEST!
G -M servo motors are avail-

able

2

This vibration test at G -M is only
one of a series of environmental tests
all G -M servo motors must successfully pass-before they can be integrated into your control system.
G -M precision -built servo motors
conform to all military environmental
specifications when so specified. They
are designed to perform under the
toughest humidity, salt spray, temperature, altitude and vibration conditions
and they come back for more!

in

standard sizes.

G -M servo motors can be

modified to meet specific circuit requirements.

3

Creative engineering in designing special servo motors
with special characteristics.

4

Fast

...

production-better

service.

tegral temperature stabilizers for
high -precision frequency control
at 75C or 85C. High reliability
over the frequency range of 4 kc
to 125 me is assured. Request bulletin No. 497. Circle P31 inside
back cover.

SUBMINIATURE RELAY
for high precision work

Elgin,
Ill., has announced a new high
precision subminiature relay in
the popular crystal can size. Designed to meet the most severe
military specifications, the new
relay will be marketed under the
code name MV and will be available with both solder -lug and
plug-in terminals.
It is a rotary action dpdt relay
ELGIN NATIONAL WATCH Co.,

G -M

/W41.1.4/VOW
for information,or send
for complete G -M
charts and specifications. No obligation,
of course.

292

ti -U

Servo Uotors

manufactured by the Components Division of

G

-M LABORATORIES INC.

4336

Fer

N.

Knox Avenue

Chicago

additional information on all items

41
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22,000 hours without a tube failure

Eimac tubes have a:ways been "frort runners" in the
field of commercial broadcasting. In fact, Eimac development, design and production, have opened new vistas in
all fields of electronic design, from glass tubes to ceramics-from simple triodes to complex klystrons. Engineers,
in increasing numbers, have discovered that Eimac delivers the big three: quality- longevity-performance!

Eitel -McCullough
San Bruno, Calif.
Gentlemen,

"Just thought you might like to know that I
have had to replace one of your 4-250A's in our FM
transmitter today. This tube had 21,972 hours and 19
minutes on it. Its mate, installed at the same time, is still

Additional informatio on Eimac's complete line of
tubes for broadcasting and communications is available from our Application Engineering Department.

running strong."*
Ed Howell
Technical Supervisor
WMIX, Mount Vernon, Illinois

*Its mate, from recent reports, is still running
strong after 25,000 hours of service.

INC.
EITEL- McCULLOUGH,
LIFO
$,

A

N

B

R

U

6J

O

C

R

A

N

A

EicrsaC 9vtd,t with power for FM

EIMAC 4-250A
Class -C FM
(Frequercies

relaw

110MC)

Plats Voltage
Screen Voltage
D -C Grid Voltage
D C Plate Current
D C Screen Current
D C Grid Current
S:reen 7issipation
D -C

D -C

4000 volts
500 volts
225 volts
312 ma

-

t5 ma
9 ma

22.5 watts

www.americanradiohistory.com

G-lid Dissipation

Peak R.F. Grid input Voltage
Driving Power

Plate Power Maul
Plate Dissipation
Plate Power Oitput

0 46 watts
approx. 303 volts
approx. 2.46 watts
1250 watts
250 watts
1000 watts

eo.

ei

designed to operate in a temperature range of up to +125 C with a
contact rating at 2 amperes resistive at 28 v d -c or 115 v a -c.
Vibration is rated at 10 to 80 cps
at maximum excursion of 0.06 in.
and from 80 to 2,000 cps at 20-g
acceleration.
The relay is slightly less than
an inch long by 4 in. wide and
in. thick. It weighs only 0.44 oz.
Circle P32 inside back cover.

HIGH VOLTAGE
SILICON POWER RECTIFIERS

Sarkes Tarzian series type SM silicon rectifiers
provide the practical, low cost solution to the high voltage silicon rectifier problem. Stable characteristics inherent in low voltage junctions are carried over to this
series. If your application calls for high temperature
and high voltage, send for complete information.
ELECTRICAL RATINGS
Max.

Current Ratings -Amperes
Max. Recurrent
Max. RMS
Peak

Peak

Max.

S.T.

Inverse

RMS

Max. D.C. load

Type

Volts

Volts

100°C

80SM

800

560

450

.225

1.12

.560

4.5

2.25

120SM

1200

840

.425

.212

1.06

.530

4.25

2.12

120

1.00

.500

4.00

.470

3.75

160SM

1600

2005M
2405M
280SM

2000
2400
2800

150°C

100°C

150°C

100°C

No.

27.0

13.5

25.5

12.7

1N1108
1N1109

2.00

24.0

12.0

1.87

22.5

11.2

21.0
19.5

10.5

1N1110
1N1111
1N1112

9.7

1N1113

.40

.200

.375

187

.940

1680

.35

175

.875

.437

3.50

1.75

162

.812

.405

3.25

1.62

1960

325

100°C

Jetec

150°C

1400

1

Surge
4MS Max.

150°C

DIMENSIONS
Figure
A

_-}lá

/,

A+ /b

Figure

4arkes
Tarzian..
294

1

><

JETEC

1

B

NO.

1-15/32"
1-15/16"
2.13/32"

31/32"
1.7/16"
1-29/32"

1N1108
1N1109

2.7/8"
3.11/32"
3-13/16"

2-3/8"
2-27/32"
3-5/16"

1N1111

1N1110
1N1112
1N1113

VTVM
priced at $145
GENERAL RADIO Co., 275

RECTIFIER DIVISION
415 N. College Ave., Dept. D-1, Bloomington, Ind
IN CANADA: 700 WESTON RD., TORONTO 9, TEL. ROGERS 2-7535
EXPORT: AD AURIEMA, INC., NEW YORK CITY

completely shielded diode probe is
designed for use into the uhf
range. Other features include a
high input impedance, d -c polarity

switch, illuminated meter scale
with mirror and knife-edge
pointer. All input terminals are
insulated from the panel allowing
the panel to be grounded at all
times.
Stability has been achieved
through advanced circuit design,
power-supply regulation and the
use of long-term stable precision
components. Price of the unit is
$415. Circle P33 inside back cover.
DETECTOR METER
shows up interference
INTERFERENCE

AND REINC., 150
Causeway St., Boston 14, Mass.

TESTING

LABORATORY,

Model 2A interference detector
meter has been developed for the
purpose of quickly and simply
detecting the presence of inter -

additional information on all items on this page, use post card on last page.
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Massachu-

setts Ave., Cambridge 39, Mass.
Type 1800-B vtvm has an accuracy better than ±2 percent on
all a -c and d -c voltage ranges. Its
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expand your
oscillograph capacity as your
needs demand...

Magnet assemblies ac-

to
commodate from
12 active galvanometers plus 2 static reference traces each
1

1

,

1

n

/
I/

I/

/
//

//

Series 700C oscillogrophs
provide t to 60 channels

The 700C oscillograph

will fill your minimum
recording needs, yet will readily

Panel for 28 volt DC

power input

I

Panel for 115 volt
50-to -400 cycle AC

power input

expand to cover your broadest
requirements. For instance:
You can start with a minimum -budget recording
recording
oscillograph and equip it for one-channel
if you like. But this same instrument can easily be
full
expanded to a 60 -channel instrument as it takes on its
complement of five magnet assemblies holding twelve
galvanometers each.
It's easy to insert more galvanometers as needed.
with
Each Heiland magnet assembly is completely pre -wired
several more traces
galvanometer and heater connections. When be
installed without
are needed, another magnet assembly can
model requires
special tools in less than 15 minutes. Neitherfull
complement
dummy galvanometers; there is no need for a
of galvanometers.
one phenomenon
The 708C, using 8 -inch paper, will record
from 1 to 60
or 36. The 712C, using 12 -inch paper, records
paper
phenomena. Both models will also operate on any width
down to 2". Paper speeds are from .03 to 144 inches per second.
Use the same instrument on DC or AC ... just specify
the proper power supply panel.
work bench, in a relay rack,
the
on
instrument
either
Use
or in airborne or mobile installations.
For complete details, write for Bulletin No. 700-EK

HoneywellAP
INSTRUMENTS

"%
ELECTRONICS

- May

1, 1957

5200

E. EVANS

AVE., DENVER 22, COLORADO

SALES-SERVICE FACILITIES AROUND THE WORLD

Want more information? Use post card on last page.
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IrÉ.E'X

NEW

HERMETICALLY SEALED
ROTARY SELECTOR SWITCHES
AND STEPPING RELAYS

ference within electronic and electrical equipment and on secondary
power lines. It will detect interference, between 0.075 mc and
35 mc, of

MODEL

MAX.
NO.

MAX. NO.

A

WAFERS

HEADER
PINS

No.4

4

45.

214r 23ft"

No.

4

105'

3ye" 3%"

5

B

C

4W'

D

E

F

G

H

213íC 31eu

% rr 3"
3f."

43ís" 4%"

4"

3f6"

*Circuits should allow for header pins
to carry arc suppression items externally
THESE

STANDARD HERMETICALLY

SEALED ENCLOSURES ARE

NOW AVAILABLE

FOR

LEDEX

Hermetically sealed Ledex switches are moisture-proof, dust-proof
and protected from the effects of salt -spray, fungus and humidity.
Also, many of the hermetically sealed Ledex selectors qualify for
the requirements of MIL -E -5272A. Ledex selectors simplify installation problems, reduce wiring time to a minimum and prevent damage
caused by tampering.
Many switching combinations are available with the standard
models. If the standard models do not answer your specific requirements, send the salient facts of your special hermetically sealed
selector switch problem to us for our recommendations.

For best delivery specify one, ten or
fifteen pin headers. (Illustrated)

sufficiently high in-

tensity to cause malfunctioning of
critical equipment, or to be a potential cause of malfunctioning. It
may be used on production lines to
compare the order of intensity of
interference given off by samples
of the same type and thus serve as
a means of quality control.
By the use of broadband -conducted techniques of measurement, is can be used in high
ambient level areas where screen
rooms would otherwise be required. An antenna is available,
as an accessory, to make radiated
tests of interference with an intensity of 1 my or more. Price is
$250 with one accessory. Circle
P34 inside back cover.

INSULATING CONNECTORS
for h -f coax service
JOCLIN

WRITE FOR

geed.,"

N C

COMPLETE

INFORMATION TODA Y!

123 WEBSTER STREET, DAYTON 2, OHIO
IN CANADA: MARSLAND ENGINEERING LTD., KITCHENER, ONTARIO -IN EUROPE: NSF LTD., 31-32 ALFRED PLACE, LONDON, ENGLAND.._........._
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For

MFG. Co., North Haven,
Conn., has developed a new idea
in insulating connectors for h -f
coaxial service in radio, radar and
other electronic equipment. Connectors are available with an insulation material that is nonflammable, will not carbonize under

additional information on all items on this page, use post card on last page.
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DC -to -1O MC

-INCH

OSCILLOSCOPE
TYPE

316 OSCILLOSCOPE

i1ME BASE

Type
316
PORTABLE
This interesting new instrument combines a do -to -10
me passband, high sensitivity and wide sweep range
in a handsome container that weighs only 35 pounds
and measures only 81/2" wide, 12" high and 191/2"
deep. It offers marked improvements in performance,
reliability and accessibility over the popular Type
315D, which it replaces in the Tektronix oscilloscope
family.
In spite of its small size, the Type 316 is an excellent laboratory oscilloscope. Compactness can be
advantageous there, as well as out in the field. It's
as rugged as a light -weight oscilloscope of high precision can be, able to take much more than the normal
field environment without a pause in its accurate
operation.

316 SPECIFICATIONS

TYPE
VERTICAL AMPLIFIER

Deflection Characteristics-12 calibrated steps from 0.01 v/div to 50
v/div.
2

cycles to 9 me

v/div.

-0.01,

-0.1,

dc to 10 me
20 and 50 v/div.

5, 10,

OTHER FEATURES

0.2, 0.5,

1, 2,

lay network.

-22

calibrated steps
Range
from 0.2 µsec/div to 2 sec/div, continuousty variable from 0.2 µsec/div

in furthering the advancement of the
oscilloscope? We have openings
for men with creative design ability. Please write Richard Ropiequet,
Vice President, Engineering.

ENGINEERS-interested

to 6 sec/div.

Magnifier-accurate

Tektronix, Inc.
P.

TWX-PD 265

Phone CYpress 2-2611

- May

1.85 -KV Accelerating Potential-new
Tektronix precision 3" cathode-ray tube
provides 8-div by 10-div linear viewing area.

Square -Wave Voltage Calibrator
0.05

to 100 v in

v

about

1

11

-

steps, frequency

kc.

Electronically -Regulated Power
Supplies
Warning Indicators for Uncalibrated
Settings
Size -8i/2" wide, 12" high, 19y=" overall depth.
Weight -35 pounds.

Type 316 (50 to 60 cycle supply)
Type 316-51 (50 to 800 cycle supply)

$725
$760

Prices f.o.b. Portland, Oregon

Portland 7, Oregon

0. Box 831

ELECTRONICS

5x magnification,

increasing calibrated sweep range to
0.04 µsec/div.

line-

triggering

and high -frequency sync. PRESET or
MANUAL stability control for all trig-

gering modes.

to 125 v/div.
Transient Response -0.035 -µsec rise time from 0.1 to 125 v/div, 0.04 -µsec
from 0.01 to 0.1 v/div.
Signal Delay-balanced 0.25 -µsec de-

Sweep

ac or dc coupled, automatic

0.02 and 0.05

Continuously variable from 0.01 v/div

TIME BASE

Triggering-internal, external,

1,

1957

Cable: TEKTRONIX
Want more information?

Use post card on

www.americanradiohistory.com
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arcing, and is indestructible in
the face of the roughest handling
on assembly lines.
The insulating body is molded
of Du Pont Teflon, a chemically
inert compound with high dielectric strength that is serviceable at
temperatures from -100 to +500
F. Simplicity of design and manufacturing is ideal for miniaturization work. Circle P35 inside back
cover.

Shallcross
BRIDGES
Types
6100

ACCURATE

and
6101

(continued)

dc RESISTANCE
MEASUREMENTS
...

1

micro -ohm to 106 megohms

Among the many bridges manufactured
by Shallcross, these six have become virtually "standards" for general-purpose resistance measurements. Each is easy to

Type
638-R

operate and ruggedly constructed to
maintain accuracy and stability in every

kind of field and laboratory service. Switch
decks are inside the case for minimum
maintenance.
Of special interest are the 617 Series
Limit Bridges. These provide direct "GO NO GO" production line resistor testing
for any percent tolerance spread from
±0.1% to ±20%.
NEW BULLETIN L-19B contains full
specifications for each instrument. For

617

Series

your copy write to: SHALLCROSS
MANUFACTURING COMPANY,
522 Pusey Avenue, Collingdale, Pa.

Type
6350

Model
Number
6100

6101

Measurement
Accuracy

±01%
(,112

+0.0102

1.011 Me g..

to 1.011 Meg!)

6320

0.00112

Circuit

Special
Features

Fault

Fault Location by Murray, Var ley, Hilbdrn & Fisher Loop
Tests.

LocationWheatstone

11.11 Mego

0.00112

Wheatstone

Four dial rheostat usable as
decade box.

111.11 MegO

0.000012

Wheatstone

ost
five dial Shall cross bridge for direct resist ance measurement.

11.111 Meg12

0.000112

to 11.11 Meg12)

±0.02% +0.0112
(112

Setting

Setting

±0.1% +0.01Sí
(10

Minimum

Maximum

to 11.11 Meg02)

acure

±0.05% to ±20% on

"+"

separate
and
percent selectors.
to 10 Mego)

"-"

±-0.75% or better

11.1112

(.00112 to 117)

0.00000152

Percent

Limit
Kelvin

638 -R

±0.2% +0.0112

11.11 Mege

(12 to 11.11 Meg9)

±1%,
±2%,
6350

(1012

"+"

Mego

"-"

number of dials in use to
the maximum settings.

t±0.2% +0.0112 from

a

11111112
1

111,11012

298

Except 617B and 6171

0.0111

with d -c
Amplifier

0.112

Percent

1St

percent

able comparison standard.

Limit

11

1007

1102

0.1511St

Wheatstone

Modular construction dual
range power supply, null indi -

cator-amplifier, for 115V. 60
operation.

For rapid "GO -NO GO" percent
limit

testing.

For

Hand

or

foot

operated for production test ing. All models also usable
for direct resistance measure Binding post for ester sal d -c power supply.

1012

±0.1% ±0.0111.

CASCADE RESEARCH CORP., 53

Vic-

tory Lane, Los Gatos, Calif. Model
X-125 Uniline is a miniaturized
ferrite microwave load isolator
having a total length of only 1
in. and weight of only 9 oz. It
operates over the frequency range
of 8.5 to 9.6 kmc.
Isolation is 10.0 db over the
band with an insertion loss of 1.0
db. Peak power is 100 kw, average
power is 100 w into a 2 -to-1 mismatch. The vswr is 1.15 into a
matched load. Waveguide size is
RG -52/U, flanges UG-39/U. Circle
P36 inside back cover.

Overlapping Kelvin and Wheat stone ranges selected with

single ratio dial.

1ments.

1],111,IOOS2

minimum consistent with
1,111,1102
number of dials in use to,1111,,10012
1,
the ma;,imum setting.

t

GO"

"GO -NO

limit testing. Built-in adjust -

Meg-2)cycle
Wheatstone

1.111 x 100

resistance consistent with

Series

Wheatstone

to 10 MegO)

(10 Meg? to
10,000 Mega)
±5%, (above
10,000

±0.1% to ±20% on separate
and
selectors from a minimum
617

.0019

Rapid

LOAD ISOLATOR
designed for microwave use

* Except 617G, 0.0152.

additional information on all items

MICROWAVE TUBE
broadband amplifier type
RAYTHEON MFG. Co., Waltham 54,
Mass. The Amplitron, a new high power broadband microwave amplifier tube, operates without mechanical or electrical adjustments
and may be used as the output
stage of a high -power broadband
chain. Its combined high -power,
broadband and coherent operation
are essential to advanced radar

on this page, use post card on last page.
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MARCONI'S HAND IN THE HISTORY OF ELECTRONICS

In 1896, at the age of 22, Marconi demonstrated the wireless telegraph' equipment he

had invented in his family home near Bologna to British Post Office and Forces chiefs.
The initial possibilities of his enterprise were grasped. Radio' had arrived.
In 1897 a company, headed by him, now known as Marconi's Wireless Telegraph
Company, Ltd., was founded in England to develop his ideas. Over the past 6o years
that company has remained in the forefront of both the practical application of electronic
principles and further pure research into them. It has been a pioneer in Radio and
Radio/Telephone Communications, in Maritime Radio, Airborne and Airport Radió,
Broadcasting and Television, Radio Aids to Navigation and Radar.
The achievements of the engineers and physicists whom Marconi gathered about him,
and of their successors, have laid a foundation of unsurpassed experience on which to
base future activities. A tradition of resourcefulness, enterprise, foresight and persistence
characterises the Marconi Company today.
Information about the Marconi Company's latest equipment is available to American
radio and electronic engineers for the asking.

The bust of Guglielmo Marconi
unveiled in the Hall of Fame of
the Institute of Electrical Engineers,
by his daughter in October, 1955.

L-----------

_1

New York City 4.
J. S. V. Walton, Marconi's Wireless Telegraph Company Limited, 23-25 Beaver Street,
Marconi's Wireless Telegraph Company Limited, Chelmsford, Essex, England.
LG
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(continued)

DO YOU HAVE A PRODUCTION

PROBLEM?
Are You Looking For A Sub-contractor
Who Can Meet Your Requirements?
LET US HELP YOU WITH YOUR PRODUCTION PROBLEMS

and you

e

o

will

be assured of

Quay-

and

and countermeasures systems.
Practical applications include
electronic scanning of radar
beams without moving reflectors,
rapid shifting of frequency to
avoid r -f interference and coherent MTI systems. Specifications
are available. Circle P37 inside
back cover.

Serv=

We are frequently called upon to develop and manufacture parts
for the Electronics field. Typical of such a problem is our development
of capacitor tab material of high quality aluminum with controlled
tensile strength. Available in sizes to 3/4" and from .0035" thick, it
features rounded, burr -free edges and absolutely smooth surface,
tightly wound on endless, non -telescoping coils to 3400 feet long.

Take Advantage of Our Excellent Facilities
For Supplying You With
WIRE ROLLING
TRANSISTOR FURNACE
with high accuracy

METAL STAMPING
PRECISION MACHINING

TOOL AND DIE WORK
PLASTIC FABRICATION

ASSEMBLY FACILITIES
SCREW MACHINE PRODUCTS

ELECTROPLATING

hard industrial chrome, decorative chrome
cadmium, copper, nickel and zinc.

STEEL HEDDLE MFG. CO.
2100 WEST ALLEGHENY AVENUE

PHILADELPHIA 32, PA.
TELEPHONE SAGAMORE 2-2460

300

For

BTU ENGINEERING CO., 440 Somerville Ave., Somerville 43, Mass.,
has announced a new type electric furnace specifically designed
for alloying, brazing and soldering of transistors and other semi-

conductor products.
These Transheat furnaces feature: unique muffle design for
controlled temperature profile;
longlife heaters; controlled atmosphere and curtains; variable speed drive; easily accessible
parts; noncontaminable stainless
steel belt. The temperature control system incorporates strategically located thermocouples for
quick response, multiple temperature controlled zones for heating

additional information on oll items on this page, use post card on last page.
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Speed
completion
of your project...

ElectroniK EXTENDED RANGE RECORDER-Simplifies measurement
of any linear variable whose values change over a wide range.
Particularly suitable to the measurement of forces in conjunction with
a strain gage bridge. Typical application: Projectile stress testing in
wind tunnels. Write for Instrumentation Data Sheet 10.0-18.

with

.giertfurniK
special span and
range instruments

ElectroniK NARROW SPAN RECORDERS-Accurately measure d -c
potentials as low as 0.1 microvolt and spans as narrow as 100 microvolts. Available as precision indicator, circular chart recorder, and
strip chart recorder. For measuring differential temperatures and
slight variations in temperatures of small objects through radiation pyrometry. Write tor Instrumentation Data Sheet 10.0-8.

Eliminate much of the guesswork and bother
of laboratory and test cell work with these

,llillll,l

10

ElectroniK special range and span instruments.
They measure and record or indicate variables
are
quickly, accurately, conveniently
particularly valuable where precise evaluation
and good resolution are needed.

á 36

4

60

70 00 9U 1E3

...

Your nearby Honeywell sales engineer will be
glad to help you select and apply these and
other ElectroniK instruments for research. Call
he's as near as your phone.
him today

...

MINNEAPOLIS -HONEYWELL REGULATOR

Co.,

Industrial Division, Wayne and Windrim Avenues,
Philadelphia 44, Pa.-in Canada,
Toronto 17, Ontario.

ElectroniK ADJUSTABLE SPAN RECORDER-Measures spans and
magnitudes of a variety of emf's. Instrument calibration can be in
terms of any variable reducible to d -c voltage. Can be used with
thermocouples, steam gages, tachometers, and other transducers.
Write for Instrumentation Data Sheet 70.0.10a.

MINN EAPOLIS

1:1

1
oneywe11
INSTRUMENTS

BROWN

-Ejj,5t
ELECTRONICS
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zAiu

G-tcm-e4-

ElectroniK EXTENDED RANGE INDICATOR-Incorporates extended
scale and automatic range changing, serves in same applications as
Extended Range Recorder. Resolution greater than one part in
five thousand can be obtained, with use of a linear scale. As many as
10 ranges available. Write for Instrumentation Dato Sheet 10.0-3.

Want more information? Use post card on last page.
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(continued)

and cooling rates and self-balancing input controls that maintain
temperatures to within ± 0.25 percent of full scale range. Circle
P38 inside back cover.

FERRITE ISOLATOR
for lab and test bench
KEARFOTT CO., INC., 14844

11fr¢tf,
DIRECTIONAL
COUPLERS
accurately monitor
transmitter output

Built into major military communications and ballistic missile
programs. MicroMatch Directional Couplers provide simple
but precise means of continuuously monitoring RF power
and VSWR. Independent of frequency over a very wide range,
these directional couplers are
available for use at frequencies
between 3 and 4000 megacycles.
These low-cost, compact units
are adjusted to produce full
scale meter deflection at power
levels of 1.2 watts to 120 KW.
Accuracy of power measurement
is ± 5% of full scale. For
positive confirmation of transmitter performance, make sure
that MicroMatch Directional
Couplers are built in.

Oxnard
St., Van Nuys, Calif., announces
a new ferrite isolator designed
for maximum frequency stability
and engineered to small size (21
in. long, weighing only 111 lb).
Illustrated is the model W177 2C -1 laboratory or test bench ferrite isolator for broad band, usable
from 8.2 to 10.2 kmc. With high
isolation, a minimum of 25 db
over the band with less than 1-db
insertion loss, the isolator is a

highly stable instrument.
Made with cover -type flanges to
mate with UG39/U flanges, it will
absorb up to 10-w reflected power.
Circle P39 inside back cover.

WRITE FOR OUR 50 -PAGE CATALOGOR SEE PAGE 323 OF
EILECHIONICS
BUYERS GUIDE FOR MORE

INFORMATION

WHEN MICROMATCHn IS BUILT

IN-

YOU KNOW WHAT'S GOING OUT

T

.1iß

*U. S. Patent Letters Na. 2,588,390

--

---JONES ELECTRONICS CO., Inc
BRISTOL, CONNECTICUT

302

NULL DETECTOR
isolated from power lines

For

additional informa'ion on all items on this page,

INDUSTRIAL TEST EQUIPMENT CO.,

55 E. 11th St., New York 3, N. Y.

Model 60B null detector is battery
operated to provide complete isolation from power lines. It is well
shielded against external fields

use post card on last page.
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Which one of these
Genisco centrifuges meets

your requirements for testing
components under simulated

operational

G -loadings?

\

I

... as required by Mil 5272A, procedure II

Genisco G -Accelerators provide a quick, precise
means of testing components in an acceleration
environment similar to that encountered in actual
operation.
They are extremely accurate machines, easy to
operate and built to withstand years of hard use.
These features particularly suit them for large
volume testing programs, as well as for precise
laboratory prototype development.
More than 100 Genisco G -Accelerators of
various capacities are now in use throughout the
world.
Complete technical information on all models
and accessories is available. Please direct your
inquiry to: Contracts Manager, Genisco, Inc.,
2233 Federal Avenue, Los Angeles 64, California.

The larger
capacity of this machine
permits whole system
components and complete
packages to be tested.
MODEL C159

Two objects, each weighing 100 pounds and 24"
x 24" x 18" in size, can be

accommodated simultaneously. G -range of the
is 0.024 G to 75
G's. Maximum centrifugal

machine

capacity

MODEL 878 Used primarily for testing
relays, switches, tubes, motors, valves,
and other small components, and to

is 2000 G -

pounds. Nominal radius of
gyration 48".

calibrate and evaluate accelerometers.
Accommodates objects weighing up to
25 lhs.; has G -range of 0.017 G to 120
G's. Maximum centrifugal capacity is
1200 G -pounds. Nominal radius of
gyration 24".

//

This newest and largest Genisco
centrifuge was recently built for the U. S.
Air Force. Two mechanical or electronic
packages, each weighing up to 300 pounds,
can be subjected to an acceleration environment of up to 65 G's simultaneously.
Nominal radius of gyration of the machine
is six feet. An automatic dynamic balancing
system automatically compensates for any
excessive unbalance in the machine during
test runs.
MODEL E185

MODEL D184 A high-speed machine, designed to test accelerometers and other instruments
under acceleration forces from
1 to 850 G's. Full centrifugal
capacity is 1000 G -pounds.
Nominal radius of gyration
12".

----- `

A number of
accessories including a strobe system, air system, optical system, tub cover, access doorway,
and slip ring systems, designed to give greater
operating convenience, are available for Genisco
C -Accelerators, Models B78 and C159.
Modifications in any basic machine or accessories to meet your particular requirements will
be carefully considered.
ACCESSORIES ADD TO OPERATING EASE

ELECTRONICS

- May

1,

1957
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and is ideally suited for Schering
and other bridges. The sensitivity
is 3 µv for 1 -percent deflection.
Built-in tuned circuits permit a
sharp balance even when the null
is complicated by harmonics. Circle P40 inside back cover.

GEARHEADS

for standard servomotors
FEEDBACK

Now You CAN specify a Waters pot for miniaturized designs
that require potentiometers up to 250K. In the reliability -proved
construction of the AP -1/2, these new, higher values give you:
Resistances
10 ohms to 250 kilohms
Ganging
up to four units
Three mounting styles
plain -bushing,

--

--

split -bushing, or servo
Three terminal styles
radial, axial, or wire -lead
Automation models
for printed circuits

CONTROLS,

INC.,

899

Main St., Waltham, Mass., have
designed models G-11, G-15 and
G-18 precision gearheads to withstand the severe mechanical and
thermal environments encountered
in military and industrial applications. A special flush -collar
mounting insures permanently
accurate mesh of motor pinion
and first gear.
Exacting quality control of
parts, ABEC-5 ball bearings and
careful selection of materials
combine to make these gearheads
top -performance, long-lived components. They are available from
stock in ratios from 10 -to -1 to
more than 4,000 -to -1. Circle P41
inside back cover.

General specifications: Centerless-ground, stainless -steel shaft can
be sealed with 0 -ring; gold-plated, fork -type terminals standard; 2%

-

standard linearity for 50K and above
5% for lower values; temperature range -55 to +105C, to 125C on order; 2 watts at 80C;
anodized aluminum body 1/2" diameter X 1/2" long
5/s" long for
100K and 250K; corrosion -resistant -alloy bushing; all electrical connections spot-welded or soldered; furnished with stops or for
continuous rotation. Write for data sheet on these dependable 1/2"
potentiometers.

-

COMING SOON!

Complete new family of
Waters precision potentiometers

WATERS
APPLICATION ENGINEERING

304

ANTENNA HORNS
1,000 to 40,000 mc
J. V. M. ENGINEERING CO., 4633
Lawndale Ave., Lyons, Ill., has
available a complete line of cus-

MANUFACTURING, inc.
Wayland, Massachusetts
Mail address: P.O. Box 368, So. Sudbury, Mass.

OFFICES

For

IN

PRINCIPAL CITIES

additional information on all items on this page,

use post card on last page.
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Can your business

co -exist with 70 million
captive people?
an Iron Curtain shuts off the satellite countries
of Europe, the framework and future of free enterprise
will be in danger.
There is proof before us every day that the world can prosper fully only when men everywhere are free to choose their
own way of life, build their own businesses and till their own
land. Yet behind the Iron Curtain 70 million people are still
virtual prisoners of the Communists.
There are a number of ways you and other American
businessmen can help these people, yourselves and the
world. One of the most direct is through Crusade for
Freedom, sponsor of Radio Free Europe.
For six years, this powerful overseas broadcasting
operation has been beaming the truth into five key satellite countries. It has been outstandingly successful.

As long as

The Communists have spent fabulous sums trying
unsuccessfully to jam RFE's programs. The bill for
this last year in Poland alone was estimated at
$17,000,000. Two-thirds of this amount will support
the entire RFE operation for another critical year!
And we know from letters and reports that truth
from Radio Free Europe has helped keep alive the
desire for freedom. The proof is history.
So give your generous support to Crusade for
Freedom in aiding these 70 million captives. If
you don't send them the truth-who will?

Some ways business executives have
helped. Check the ones you are interested in.
Display Crusade material on your company bulletin board.

D

Plan a paycheck stuffer to inform your employees
of the importance of the Crusade for Freedom.

Plan to conduct an in -company solicitation.

D Match employee funds with your
For campaign material
ELECTRONICS

- May

1,

and information write
1957

Truth Dollars.

CRUSADE FOR FREEDOM, ';

Want more information? Use post card on last page.
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tom -built antenna horns, ranging
from 1,000 to 40,000 mc, in standard or special designs. Beam
width and antenna gain can be
provided to individual specifications. Comparative dimensions are
illustrated. The small horn, measuring 0.280 in. by 0.140 in., is for
short range communication, laboratory use or as a field testing
device for radar or similar equipment.
All horns can be supplied with
quick disconnect for ease of installation and interchangeability.
Silver and rhodium are used for
all internal electrical working surfaces to provide maximum resistance to corrosion. Silver brazed
assembly provides high mechanical strength. Circle P42 inside
back cover.

for Super -Fine Cutting
of Hard, Brittle Materials...
the
Industrial Airbrasive® Unit
This delicate cutting job was done with our Industrial Airbrasive Unit
. just to show you how its high-speed, gas -propelled stream of
abrasive particles produces a fast ... cool ... shockless cutting action.
New industrial uses for the S. S. WHITE Industrial Airbrasive Unit
are being discovered every day. Developed from the Airdent8
equipment made by S. S. WHITE for the dental profession, the unit
can be used in wire -stripping ... calibrating ... to remove
surface deposits
etch glass
cut germanium and other
crystalline forms ... or to etch, drill or light-debur
almost every hard, brittle material.

...

...

The Airbrasive Unit does these, and many other jobs
that used to be difficult or downright impossible to accomplish
by previously known methods. Think of your own product.
Do you have a process that our unit can solve? Send us a sample
and let us try out the unit for you. Or, for further information,
just write to

-

-

First Name in Airbrasive Cutting

rue York

Coliseum

I
306
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S. S. White Industrial Division, Dept. EU
10 East 40th St., New York 16, N. Y.

Western Office: 1839 West Pico Blvd., Los Angeles 6, Calif.
For

A -C MILLIVOLTMETER

a portable unit
LABORATORY,
FISHER
RESEARCH
INC., 1961 University Ave., Palo
Alto, Calif. A new portable, battery -operated transistorized milli voltmeter makes a -c measurements
to 50 µv accurately. It is useful

for in-the -field measurements for
telephone and carrier equipment,
for marine, aircraft and other
mobile equipment, for general
laboratory use and as a broadband
amplifier. Floating voltages are
easily measured. Difficulties due
to line voltage fluctuations and
60 -cps beating are completely
eliminated.
Twelve full-scale ranges between 0.001 and 300 IT a -c are provided as well as decibel coverage
between -80 and +52 dbm. Usable frequency coverage is provided between 1 cycle and 5 mc.
Accuracy is . ±3 percent between
5 cps and 1 mc. Input impedance
is 22 megohms.
Battery power provides 400

additional information on all items on this page, use post card on last page.
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world-wide approval
Pye Telecommunications Limited are now marketing
the widest and most modern range of V.H.F. fixed and mobile
radio -telephone equipment available in the world. This range of
equipment has been designed to expand the application of Pye
Radio -Telephones already in constant use in 77 different countries.
Pye Ranger V.H.F. equipment has now received
approval from the British G.P.O. for Land, Marine and International Marine applications employing A.M. or F.M. systems,
type approval from the Canadian D.O.T., and type acceptance of
the F.C.C. of the United States of America.
No other Company holds so many approvals for this
range of equipment, which now covers every conceivable require-

ment.
We can offer
FREQUENCY RANGE
All frequencies from 25 to

POWER RANGE
All powers up to

I

174 Mc/s

Kilowatt.

Leading the world in

CHANNEL SPACING
All channel spacings including 20
and 25 kc/s in full production.

V.H.F. RADIO -COMMUNICATION

MODULATION

A.M. or F.M.

No matter what your V.H.F.
requirements are, Pye Telecommunications Ltd., can fulfil them.
Your enquiries are invited.
Pye Canada Ltd., 82

Northline Road, Toronto, Canada

A, New York 17, N. Y., U. S. A.
Pye Corporation of America, 270 Park Avenue, Building

PYE
ELECTRONICS

- May

1,

TELECOMMUNICATIONS LTD
1957

CAMBRIDGE
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r

hatched out with

-41":

the man from

hours of continuous operation.
The instrument measures 5 in. by
8 in. by 4 in. Weight is 5 lb. Price
is $225. Circle P43 inside back
cover.

PHILLIPS"

CONNECTOR
rack and panel type

Bendix Aviation Corp., Sidney, N. Y. Type SR
rack and panel connector incorporates a solid shell and resilient insert to facilitate pressurization
and to give maximum protection
against the harmful effects of vibration. Other features include
closed entry sockets, cadmiumplated irridite finish and operation in the temperature range of
-67 to +250 F. Insert patterns
will be available to mate with
existing equipment now in service.
Circle P44 inside back cover.
SCINTILLA DIVISION,

COIL CHARACTERISTICS
Operating voltage: up to 200 volts D.C.
Resistance: up to 16000 ohms
Single or double wound
Operating time: 0.050 sec., max.
0.003 sec., min.

CONTACT ASSEMBLY
All forms A, B, or C
Single or double pile-up
Code 54 Palladium contacts,
standard
Other contacts available

MOUNTING
Two No. 4-40 tapped holes, standard
Other mountings available

VARIATIONS
Plug-in mounting and terminals
Printed circuit terminals
Taper tab terminals

Metal enclosures
Hermetically sealed

your problem
hard-boiled? Type 4C was developed for coddling those requirements of maximum sensitivity and long life in a minimum space. It
possesses a highly efficient magnetic circuit
operating on a minimum of power. The armature backstop on Type 4C is stainless steel
for maximum strength while the armature is
fixed to a precision -ground stainless steel pin.
A standard Phillips Type 4 contact spring assembly is used, however, all variations in contact arrangements and contact materials are
available. Type 4 coils are available single or
double wound, with time delay slugs and
special windings for high -temperature and/or
high humidity.
Let the "man from PHILLIPS" resolve
your relay circuit problems.

PHILLIPS
HERMETIC SEALS, MULTI -CONTACT. POWER. HERMETICALLY SEALED RELAYS. ACTUATORS

PHILLIPS CONTROL CORPORATION

.

.

.

JOLIET, ILLINOIS

AN ALLIED PAPER CORPORATION SUBSIDIARY

SALES OFFICES: NEW YORK - PHILADELPHIA - BOSTON
WASHINGTON

-

WINSTON SALEM

-

CLEVELAND . DALLAS

-

- SAN

FRANCISCO - DENVER

SEATTLE

-

SANTA MONICA

KANSAS CITY - ST. LOUIS

DETROIT

www.americanradiohistory.com

ANTENNA

TESTER

quick and accurate
AMERICAN-EASTERN
ELECTRONICS
Co., LTD., Box 66, Rishon-Le-Zion,

Israel, has developed an antenna

impedance and harmonic power
measuring instrument designed
for making quick, accurate measurements and tests of antennas
and feeder systems in the lower
r -f spectrum.
Model 90 consists of a variable
r-f generator capable of delivering

IMPORTANT DEVELOPMENTS AT JPL

Weapons Systems Responsibility
The Jet Propulsion Laboratory is a stable research and

development center located
north of Pasadena in the
foothills of the San Gabriel
mountains. Covering an 80

acre area and employing
1700 people, it is close to
attractive residential areas.

The Laboratory is staffed by
the California Institute of
Technology and develops its
many projects in basic re-

search under contract with
the U.S. Government.

Opportunities open to qualified engineers of U.S. citizenship. Inquiries now invited.

In the development of guided missile

systems, the Jet Propulsion Laboratory
maintains a complete and broad responsibility. From the earliest conception to
production engineering-from research
and development in electronics, guidance,
aerodynamics, structures and propulsion,
through field testing problems and actual
troop use, full technical responsibility rests
with JPL engineers and scientists.
The Laboratory is not only responsible for
the missile system itself, including guidance, propulsion and airframe, but for all
ground handling equipment necessary to
insure a complete tactical weapons system.

PHYSICS
ELECTRONICS
COMPUTER DEVELOPMENT

JOB OPPORTUNITIES

IN

THESE FIELDS

NOW

One outstanding product of this type of
systems responsibility is the "Corporal,"
a highly accurate surface-to-surface ballistic missile. This weapon, developed by JPL,
and now in production elsewhere, can be
found "on active service" wherever needed
in the American defense pattern.
A prime attraction for scientists and
engineers at JPL is the exceptional oppor-

tunity provided for original research
afforded by close integration with vital and
forward -looking programs. The Laboratory
now has important positions open for
qualified applicants for such interesting
and challenging activities.

SYSTEMS ANALYSIS

INSTRUMENTATION

TELEMETERING AND MECHANICAL ENGINEERING

JET PROPULSION LABORATORY
A

ELECTRONICS

- May

1,

DIVISION

OF

CALIFORNIA INSTITUTE OF TECHNOLOGY
CALIFORNIA
PASADENA
309
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up to 3 w of power, a matching
section composed of adjustable inductors, an output current meter
and an accurate R -C bridge with a
sensitive null indicator. Among
its features are a logarithmic current meter and a logarithmic amplifier (almost 100 db on a single
scale) for the null indicator. The
instrument is completely self-contained, designed for simplicity in
operation and intended for use in

PRECISION
POTENTIOMETERS

laboratories and receiving stations. Circle P45 inside back

11111111
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DELAY LINE
with 10 pickup coils
DELTIME, INC., 608

Fayette Ave.,

Mamaroneck, N. Y., has announced
a modified model 103 delay line
with 10 pickup coils instead of
the previous four. Range is from
2 to 40 µsec with 10 continuously
adjustable outputs. Each pickup
coil slides along the calibrated
slot and is locked in place by its
knurled thumbscrew. As many as
20 pickup coils can be accommodated in the standard design and
case without noticeable reduction
of output due to loading.
The closest juxtaposition is
about 2 µsec. Input impedance is
50 ohms; output, 500 ohms.
The delay line is based on the
magnetostrictive principle utilizing a nickel element. Only 12 in.
by 2 in. by 3 in., the delay lines
are available as individual lab instruments or as built-in equipment for an assembly. Circle P46
inside back cover.

Take for instance a recent test report on the
TIC Type ST20, a 2 -inch, low -torque, ball bearing precision potentiometer. The life
test was conducted on a standard 6500 ohm
unit. At 30RPM the ST20 was subjected to
700,000 cycles, reversing direction every 30
minutes. The linearity graphs shown above
show the before and after of the ST20's
independent linearity. As can be seen, the
linearity change is imperceptible.
Some of the change in linearity after the life cycling can
be atwtributed to change in effective resolution due to
contact wear. Other results from the life test indicate less
than 100 ohm equivalent noise resistance except for one
spot, where it was less than 1000 ohms. The 1000 ohm spot
was of such short duration that the linearity recording
did not pick it up. Test Summary: The ST20 will

perform with only infinitesimal degradation
for over 700,000 cycles. If it's long life at full

precision performance, that you want, specify precision
potentiometers by TIC.

PAPER CAPACITOR

INSTRUMENT CORP.

TECHNOLOGY

New Bedford,
CORP.,
Mass., has available a new, economical, upright mounting ca AEROvOX

569 Main Street, Acton, Mass. COlonial 3-771 I
West Coast Mail Address, Box 3941, No. Hollywood, Calif. POpler 5-8620

310
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upright mounting type
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How it works:

Open clamp B; energize coil to constrict magnetostrictive
nickel rod; close clamp B; open clamp
A; deenergize coil to allow nickel rod
to expand and take new position to
the left; close clamp A. Repeat cycle
until unit has moved desired distance.

CONSTRICT/ON AND
EXPANSION
TAKE PLACE HERE

CLAMP B

MAGNETOSTRICTI VE
NICKEL ELEMENT

FIXED

Ik'

IMPA%/XMO/!'/
_A'.

111111111111111111111111111
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ACTUATING COIL

Novel Inchworm Motor positions
work to 0.000,005 -inch accuracy
New heavy-duty micro -feed relies on Magnetostrictive nickel
Place nickel in a magnetic field and
it shrinks.
Remove it, and it snaps back to
size.

Magnetostriction is the reason.
And nickel exhibits large magnetostrictive length change ... added to
its rugged mechanical properties
and moderate cost. Result: a reliable, versatile engineering material.

Take, for example, the novel
"Inchworm" motor manufactured by
Airborne Instruments Laboratory,
Inc., Mineola, N. Y. An extremely
accurate feed mechanism for center-

i,.

>ó

less grinders, this device uses a coordinated pair of clamps to convert

the magnetostrictive expansion and
contraction of a nickel rod into linear incremental motion. Powerful mothe "Inchworm" will
tion, too
move a 350 -pound load in steps
variable up to 0.000,060-inch.
You can see the mechanics of The
Inchworm in the illustration above.
Electronic controls include standard
timing and power circuits to energize the coil and operate the clamps
for forward and backward steps. An
optional gauge and feedback circuit

...

allow full automatic control.

Magnetostrictive transducers
made of nickel have many industrial
as sonar, vibratory
uses today
drills, ultrasonic cleaners, homogenizers, soldering devices.
Maybe you would like to explore
this growing design field. For recommended materials, get in touch with
us. Write for our booklets, Magnetostriction, or Design of Nickel Magnetostrictive Transducers. They're
yours for the asking.

...

The INTERNATIONAL

67 Wall

Street

NICKEL

COMPANY, Inc.

New York 5, N. Y.

NICKEL... for magnetostriction

ELECTRONICS

- May

1,

1957
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THE OFFNER DYNOGRAPH
...rectilinear recording
...curvilinear recording
...heat sensitive recording
...electric recording
. , ink recording
IN A SINGLE OSCILLOGRAPH!

Change from curvilinear to
rectilinear recording in minutes. Use ink, electric, or
heat sensitive reco*dings-

on the same

recorder.

ve-satile

unequalled for versatility and performance!

High sensitivity-up to

15 microvolts d -c per mm.
Stable-absolute zero base -line drift. No "warm-up"immediately stable and ready for use. One percent
linearity-over 8 centimeters deflection. One amplifier

-for all

recording applications.
Write for

12

page,

2

color catalog-gives specifications and details.

OFFNER ELECTRONICS INC.
5324 N. KEDZIE AVE.
312

For

CHICAGO 25, ILL.

additional information on all items on this page,

pacitor designed especially for
use in printed -wiring assemblies.
Type P-156 consists of the standard paper tubular capacitor
adapted for upright mounting by
an outer insulating sleeve.
Provision is made at the base
of the capacitor to permit free
circulation of air. The outer lead
always indicates outside foil.
Standard packaging includes a
new styrofoam pad to keep all
leads clean and straight and to
facilitate handling on assembly
lines. Complete details are available. Circle P47 inside back cover.

LIMIT CONTROLLER
for transformer transducers
DAYTRONIC CORP., 216 S.

use post card on last page.
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Main St.,

Dayton 2, Ohio. Highly accurate
automatic inspection, monitoring
and/or control of size, weight
stress, pressure, flow, acceleration
or any other quantity measurable
by differential -transformer transducers is accomplished using the
new model 561 limit controller.
Any desired control point in the
range of a standard transducer
can be preset on a 10 -turn dial.
Thereafter, an output relay closes
whenever the input quantity
equals or exceeds the preset limit
and opens when it falls below the
limit. Operating time is approximately 0.05 sec. Relay contacts
operate panel lamps and external
May

1,

7957

- ELECTRONICS

"now I can service

our sphygmomanometer *
thanks to Formica® XXXP-36"

-

This sphygmomanometer or 'automatic blood pressure recorder, if you
prefer demonstrates how manufacturers of electronic products cut field
service cost with Formica copper clad
laminates.

-

Through its cold fabricating grades,
Formica contributes the dimensional
stability and accuracy essential for absolute interchangeability of components.
For example, with the circuit uniformity that Formica XXXP-36 provides,
Colson Corporation, Elyria, Ohio, now
services its automatic blood pressure
recorder by phone and mail. Formerly
skilled technicians had to be sent out
from the factory.

Save your engineering time-use our engineering edit
Formica -4, the complete laminated plastics service, cuts your engineering
time-reduces component parts cost-and assures delivery for mass production schedules.

Subsidiary of
FI1424

ELECTRONICS

- May

1,

1957
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And that's not all. Formica XXXP-36
also offers 1,000,000 megohms insulation resistance, low moisture absorp.
tion, translucency, watermarking
and uniform color from lot to lot.
Why not design your products to get
the full benefit of printed circuitry?
You can with Formica copper clad.
And remember, Formica gives you the
widest choice of base laminates, including over 12 grades made of paper
.
and nylon, glass and cotton cloth
impregnated with epoxy, phenolic and
melamine resins. For complete information, send today for Copper Clad
Technical Data, form 688. Formica
Corporation, a subsidiary of American
Cyanamid, 4530-7 Spring Grove Ave.,
Cincinnati 32, Ohio.

..

..

(1) Application engineering

(2) Research
(3) Fabricating
(4) Customer stock service
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alarm or control devices.
A unique null -balance principle
gives stable repeatability of
0.000025 in. or 0.1 percent of transducer span. Linearity is 0.1 percent. Weight is 13 lb. It is available portable or rack mounted.
Price is $345. Circle P48 inside
back cover.

wherever

HIGH OPERATING TEMPERATURES
are a matter of fact

Then it's time to face the facts. Just any insulated wire or

cable won't meet the test. But you can be sure that there's
a

Continental heat-resistant wire or cable that will. And when

you meet high operating temperatures combined with mois-

ture and corrosive vapor problems, the fact of the matter is
ONE Continental wire that offers insulated advantages to
meet your requirements all ways.

ELECTRONIC

INSTRUMENT INSULATED WIRE

600-3000 volt service. Sizes: 32 AWG to 6 AWG inclusive.
CONSTRUCTION: stranded tinned copper, polyvinyl insulation

with or without nylon jacket. Maximum operating temperature: 100°C.
CONFORMS TO: MIL -W -16878B
COLOR

CODED:

1,

or 3 spiral stripes

2,

over polyvinyl

insulation.

FACT -FILLED CATALOG
NEW, COMPLETE CATALOG OF CONTINENTAL INSULATED
WIRE AND CABLE AVAILABLE ON REQUEST. WRITE TODAY.

oritìnental
WIRE CORPORATION
WALLINGFORD, CONNECTICUT

314

For

YORK, PENNSYLVANIA

QUARTZ CRYSTAL
for high reliability uses
BLILEY ELECTRIC Co., Union Sta tion Bldg., Erie, Pa. Type BG6A
vacuum -mounted quartz crystal
unit features an AT -cut element
produced with newly developed
process techniques which reduce
aging to a minimum, insuring high
reliability. Tolerance of the unit
is ±0.0005 percent of nominal frequency at 25 C; stability ps
±0.0015 -percent maximum deviation from measured frequency at
25 C over the ambient range fröm
-55 C to +90 C; aging is 2.0 ppm
maximum during the first year of
service under low drive conitions. The overall dimension is
2ic in., vacuum mounted in a T -5f
bulb, small button miniature base.
Complete design specificati s
are given in bulletin 496. Cirle
P49 inside back cover.

DEMODULATOR
for airborne applications
ATLAS ELECTRO -MECHANICAL LAB-

14734 Arminta St.,
Panorama City, Calif. Model
ED551 electronic demodulator
compares an a -c signal input to
a fixed reference. Variations in
phase and amplitude between the
input and reference furnish a
ORATORIES, INC.,

additional information on all items on this page, use post card on last page.
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Making drawing board dreams come

Prue

!

...............................
pur,,.

_

_

_

Radio Receptor
Germanium Diodes
You electronic engineers show limitless imagination and ingenuity, but
to help translate ideas into reality you need extra special components, such as Radio
Receptor Gold Bonded Diodes. Right now they are being used successfully by many
top-flight companies whose circuits require high forward conductance coupled with other
stringent characteristics and the ability to take a beating under grueling conditions.

-

-

A complete range of RRco. diode types is available and if you haven't found the
type your circuit calls for, no doubt we can make it specially for you. So, if diodes can
possibly help your project, consult our engineers without obligation. Write Dept. E-5

Semiconductor Division

«Ps
ELECTRONICS

- May

1,

1957

RADIO RECEPTOR COMPANY, INC.
Subsidiary of General Instrument Corporation
240 Wythe Avenue, Brooklyn 11, N. Y.
Evergreen 8-6000
Radio Receptor Products for Industry and Government: Selenium Rectifiers
Germanium Diodes
Thermatron Dielectric Heating Generators & Presses Communications, Radar & Navigation Equipment

Want more information? Use post card on last page.
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WHAT'S BEHIND THE

SIGMA SERIES 72
TELEGRAPH

The "72", as a polarized relay
particularly suited to telegraph
use, offers a combination of
extremely worthwhile operating
features. Among them are 500
pulse -per -second speed, freedom
from maintenance for at least a half
a billion operations (60 ma. 120
VDC inductive load), adjustable
bias and sensitivity.

RELAY

In addition, the usefulness
of 72's in telegraph service is also
substantially increased by the
following three related items:

the 72
contains normally (and easily) replaceable
parts: two contact screws and one
ferro -nickel armature.
STANDARD REPAIR KIT for

MAINTENANCE AND ADJUSTMENT

MANUAL for the 72
describes in detail all service
operations likely to be needed
in the field. What and what
not to do, and the appropriate
methods, are comprehensively
set forth and illustrated in 18 pages.
Available to 72 users.

MODEL 4501 TEST SET permits thorough operational
checking and adjustment, using either or both coils, of
the relay under test.* Measures operating ("trip") values (either
manually or automatically), bias, percent -break, and insulation.
Provision is also made for connecting an external drive directly on relay
coils, and 'scope connection for observing contact performance in bias
and percent -break tests. Standard relay rack panel mounting, 51/4" high,
less than 6" deep. Case, socket adapters and instruction manual included.

*The Test Set is simply a useful
-but not vital-accessory to
telegraph relay use. It performs
the described tests on not only
the Sigma Series 72 relay, but on
our Series 7, the WE 255A (which
our 72A0Z-160 TS can replace),
the WE 215, and similar relays.

SIGMA INSTRUMENTS, INC.
62 Pearl St., South Braintree 85, Maas.
316

For

d -c voltage output which is a direct measurement of the phase and
amplitude difference between the
input and the fixed reference.
Input voltage is 0 to 15 v rms;
reference voltage, 0 to 25 v rms;
output voltage, 0 to 10 v d -c; fre-

quency response, 30 cps to 100 kc;
size, 11 in. diameter by 31 in.
long.
The demodulator may be supplied with either a plug-in or
solder -type header. Its ruggedness

together with its stability versus
extreme temperature variations
characteristics, permit its use for
missile and other airborne applications. Circle P50 inside back
cover.

BRUSHLESS ALTERNATOR

faster, smaller, lighter
BEKEY ELECTRIC CO., INC., 1327 S.
Main St., Los Angeles 15, Calif. A

new synchronous alternator was
developed for high speed application. This machine operates
without rotating windings. The
illustration shows the smooth
metallic cylinder which replaces
the salient poles. Tests were performed at speeds up to 60,000 rpm
with excellent results. The machine can operate as a synchronous motor, alternator or

additional information on all items on this page, use post card on last page.
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Botanists who have long wondered if a plant growth
accelerator was possible are now flabbergasted by
on amazing new chemical development--Gibberellic
Acid. A dose as small as .000001 gram can induce
a plant to phenomenal growth and flowering ..
four to five times its normal height, maturing ahead
of schedule. What effect would Gibberellic Acid
scientists will soon have
have on humans? .
the answer!
.

.

.

new series 402

PRECISION
direct reading frequency meters
R
SERIES 402 new line of temperature compensated
Precision Direct Reading Frequency Meters provides
simplified operation with Improved accuracy. The SERIES
402 is designed for maximum scale legibility to increase

the efficiency of frequency measurements.

features:
Direct reading over full waveguide frequency range
High resolution and accuracy
Hermetically sealed Invar cavity
Rugged mechanical construction
Reaction type coupling; 35% nominal dip
Non -contacting tuning plunger
High Q: approximately 8,000

C402A

SERIES 402 PRECISION DIRECT READING FREQUENCY METERS
TYPE

FREQUENCY

(KMc/s)
5.85 to 8.20
8.20 to 12.40

RANGE

NO.

C402A
X402P

ABSOLUTE

FLANGE

WAVEGUIDE
SIZE

TYPE

11/

x ;/4

UG-344/u

1

x 1/2

UG-39/u

ROOM

TEMP.

ACCURACY*

-40°

0.01%
0.015%

to +55°C

SMALLEST
SCALE DIVISION

1.0 Mc

.03%
.03%

2.0 Mc

*Dial connection chart intregal with unit.

i1':

F-R

MACHINE WORKS, Inc.

26-12 Borough Place, Woodside 77, N.

Representatives: Los Angeles
ELECTRONICS

- May

1,

1957

1.

C

Y.

AStoria 8-2800

Write TODAY for new catalog of
complete line of Precision
Microwave Test Equipment.

VanGroos Co.; Denver: Hytronic Measurements Inc.; Chicago: KaDell Sales Assoc.; Export: Szucs

Want more information? Use post card on last page.
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your
miniaturization program

(continued)

doubly

fed motor. A bulletin
describing operation and sizes is
available. Circle P51 inside back
cover.

the

1"MOTOR

SLOTTED LINE

for waveguides
Here

is EAD's outstanding contribution to the miniaturization
program ...a one -inch diameter, 400 cycle precision motor,
engineered for long life and high efficiency. Where
minimum size and weight are essential, use this
versatile unit. Modifications include high
ambient and high altitude versions
as well as low voltage designs.

MINIATURE TUBE AXIAL BLOWERS
For efficient cooling and air change in

small electronic equipment.

Driven by

EAD's 1" dia. motor. No brushes,
arcing, no interference.

no

MINIATURE RING MOUNTED FANS
peak performance, compactness,
dependability. Blade dia. small as 2"
del. greater than many heavier
blowers. Uses EAD's 1" dia. motor.
For

-air

SUBMINIATURE CENTRIFUGAL BLOWERS
For spot cooling. Moves 9 CFM at 1.35
S.P. Powered by EAD's 1" dia. motor.

FAsmI1v
power output. Low distortion, light
weight, permanent magnet fields. Frame
sizes begin with 1" diameters.

AlI1 DEUCES,
INC:
SOLVING SPECIAL PROBLEMS IS ROUTINE AT EAD

387 Central Ave., Dover, New Hampshire

318
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Developed to fill a need in the field
of lower frequency radars and

scatter communications systems,
this slotted line for waveguide,
size WR -2100, features bolted and
dowled aluminum construction
with probes tunable over the entire frequency band. It has an
inherent vswr of less than 1.02
over the entire applicable band.
Slope is less than 1.005 vswr. Sizes
currently being supplied to military and commercial installations
range from WR -770 through WR 2300. Circle P52 inside back cover.

MINIATURE GEAR MOTORS
Servo, synchronous or induction units,
primarily for 400 cycle and var. freq.
operation. Gear ratios up to 10,000 to
1. Basic types use EAD's 1" dia. motor.

Complete specifications available on request.

MINIATURE SINE WAVE ALTERNATORS
For very pure sine wave voltage, high

I -T -E CIRCUIT BREAKER CO., 601 E.
Erie Ave., Philadelphia 34, Pa.

additional information on all items on this page,

T -R TEST SET

for 190 kc-400
TRAD

ELECTRONIC

range
CORP.,

Asbury

transmitter -receiver performance test
Park, N. J.

The RT -500

set analyzes weakness and predicts possible in-flight failures of
electronic equipment on aircraft.
The portable unit is designed to
furnish all necessary performance
measurements on t -r equipment in

use post card on last page.
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the reason for your answer
is your reason for choosing the

Amperex +800

20 KW INDUSTRIAL TRIODE
The AMPEREX 6800 has been designed from the ground up for brute force and

ruggedness. That's what you need for industrial loads. It does not require the
characteristics of a communications tube designed for performance at high
frequencies. As a result, it costs considerably less to produce. The difference in
engineering and manufacturing costs has been passed on to you. The 6800 costs

incomparably less than communications -type tubes of similar power capabilitiesyet it will deliver over 20 kilowatts with outstanding performance into industrial
loads in induction heating and similar applications.

So-don't buy

a

racing car when you need a heavy-duty truck. Send for spec
Net user price:

sheets on the Amperex 6800.

$35000

MAXIMUM RATINGS AND TYPICAL OPERATING CONDITIONS
Class C Maximum
RF Power Amplifier and Oscillator

-

CSS RATINGS, ABSOLUTE VALUES

Voltage
Grid Voltage
Plate Current

D -C Plate
D -C
D -C

15,000 volts

-1,800 volts
3.5 amps

D -C

0.50 amps
45 kw
20 kw

Grid Current

Plate Input
Plate Dissipation

TYPICAL OPERATION
Voltage
D -C Grid Voltage
Peak R -F Grid Voltage
D -C Plate Current
D -C Plate

CHECK THESE

USTRIAL

FEATURES

Rugged economical tube for linduction and dielectric heating op to
30 megacycles.
Heavy wall, high -heat -capacity anode is capable of absorbing intermittent overloads,.

Thoriated tungsten filament for
longer life and low filament power.
Proven reliability in actual industrial
use in the fiekl.

12,500 volts
-1,200 volts
2,000 volts
3.5 amps

Grid Current (approx.) ....0.25 amps
500 watts
Driving Power (approx.)
33 kw
Plate Power Output
Industrial Load Output (approx.)..22 kw'
D -C

*In induction heating applications, the tube will deliver
in excess of 20 kw measured as BTU equivalent in the load.
Amperes has a tube for all of your industrial requirements-including power oscillator
tubes, rectifiers, ignitrons, thyratrons, and others. Write for the condensed Amperex
complete listing of oll Amperex products.
tube catalog

-o

perex

ELECTRONS
.

.öng

"s

,COR

.

á"nd, N.

In Canada: Ropers Electronic Tubes & Components, 11-19 Brentcliffe Rood. Leaside, Toronto 17.
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(continued)

the 190 kc to 400 -me range.
The test set consists of a transmitter performance monitor, two
r-f signal generators covering the
190 kc to 400 me range and a
multirange 20,000 ohm per volt
d -c or 5,000 ohm per volt a -c meter.
It has been approved by BuAerNavy. Circle P53 inside back
cover.
Higher and still higher levels
of reliability!

That's what you can
expect from Electra's Hermetically -

Sealed Deposited Carbon Resistors. Sealed

with a speciial silver al5oy inside an

impervious ceramic sleeve,

you get maximum precision and stability plus maximum

protection against such extreme conditions as: High temperature,
radical temperature changes, high humidity, rough
handling and exposure to chemicals. And it's
available in sizes as small as the 1/4th watt
shown below in actual size.

DELAY LINE
features new design

Silver St., Middletown, Conn. The Polyplane delay line introduces a new concept
in the manufacture of solid ultrasonic delay lines and makes possible longer delays than heretofore available -6,000 µsec and
longer.
The Polyplane design permits
the use of smaller quartz blanks
for virtually all delays resulting
in a more compact and lighter
weight unit. This design also results in a general reduction of
spurious response and low bandpass ripple.
Complete details are available
from the company. Circle P54 inside back cover.
STURRUP, INC., 50

Sealed -in Reliability
IN SMALL SIZES

E'LECTRA
DEPOSITED CARBON

R,ESISTORS

HERMETICALLY SEALED
Eleven Sizes to Choose From
Get all the facts on Electra's complete line
of Hermetically Sealed Deposited Carbon Re.
sistors. Eleven sizes from '/8 through 2 watt, with
a wide resistance range in all sizes. We'll be happy to
send you information too, on Electra's complete
line of Standard Deposited Carbon Resistors
and our Molded (plastic encapsulated) Deposited Carbon Resistors. Write today.
4D51 Broadway, Phone: WE. 1-6864

Kansas City, Mo.

MULTISTAGE BLOWER
for computer applications
MFG. Co., Schoonmaker
Lane, Woodstock, N. Y. A line of
ROTRON

320
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If you're an

engineer whose

future is being held up...
TAKE A LOOK AT THE FUTURE
YOU CAN ENJOY RIGHT NOW

AS A DOUGLAS ENGINEER!

It's important that you use your full talents now...
if you are to expand in your job. This requires
assignments of the scope you will find at Douglas...
assignments that allow you to accomplish more
and gain rich rewards. Many opportunities exist
for career-minded engineers in modern Douglas plants
and testing facilities across the nation. For example...
THERMODYNAMICISTS ARE NEEDED NOW!

Mechanical Engineers work on all phases of analysis,
design and installation of equipment involved in heating,
cooling and air distribution at high speeds.

For important career opportunities in your field,
write :
C. C. LaVENE

/

DOUGLAS AIRCRAFT COMPANY, BOX N-620
SANTA MONICA, CALIFORNIA

°

sosNber with

-74

' '
1701/5b7

\ L

FIRST IN AVIATION

ELECTRONICS

- May

321
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UNION

(continued)

new multistage centrifugal blowers allow delivery of 25 to 350 cfm
at static pressure of 10 to 55
inches water column (2 psi) on
suction or pressure. These blowers incorporate three to nine cascaded pressure stages. They have
no wearing parts and are direct coupled (no belts) to a to 2 -hp
induction motor which is an integral part of the unit. The shaft
speed of the blower being only
3,400 rpm, noise levels are relatively very low.
The peculiar construction of
the model L blowers results in
small size and light weight as required by electronic, instrument
and computer applications. This
unit was primarily designed for
computer tape slack control. Catalog sheets 40302-1 and 40302-2
give complete dimensional and
performance specifications. Circle
P55 inside back cover.

New High -Temperature UNION AC Relay rated
from -65° C. to 125° C., 115 Volt, 60 to 400
cycles. Suitable for airborne circuits, Including
Jet planes and missiles.

Miniature relay applications are getting hotter all the time-and many of
them call for self-contained AC relays.
To meet these needs, UNION has developed AC relays incorporating silicon
rectifier assemblies. They'll withstand
temperatures from -65° C. to 125° C.
The size is the same as the 85° C.
UNION AC Relay.
New Hi-Lo Contacts, too! These
contacts permit switching loads of two
amperes or dry -circuitry level in the
one relay. Or, you can get gold alloy
contacts for dry -circuitry use.

OTHER ADVANTAGES
VSbr Linn resietenrn up to 1,000 cycles at
G's and shock in excess of 50 G's.

15

ite evrnrtanry. Tested through 1,000,000
operations.

Coil resistance.

3,700 ohms:

Small size. lightweight.

Measures only 54'
higher than our DC relays and weighs about 5 oz.
All other construction features are the same as the
DC relay.

Type; and Mounting«

operates from 240-v source

1012:

375 to 750-me model PC57 transmitter utilizes an Eimac X -564-B
klystron to produce 15 -kw peak

GENERAL APPARATUS SALES

f33UNION SWITCH & SIGNAL
DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY

PITTSBURGH 18, PENNSYLVANIA
322

For

UFH TRANSMITTER

Available in 6 PDT or
4 PDT models, plug-in or solder -lug connections
and all the usual mountings.
Meets or exceeds all requirements of MIL R-5757-C,
MIL -R-25018, and MIL-R-61068.
Write for complete information. Ask for Bulletin

LEVINTHAL ELECTRONIC PRODUCTS,

INc., 760 Stanford Industrial Park,

Palo Alto, Calif. The complete

power with maximum duty cycle
of 0.1 Pulse length continuously
variable from 4 to 3,000 µsec and
repetition rate is continuously
variable from 5 to 500 pps. Pulse

additional information on all items on this page, use post card on last page.
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How to keep informed on the
part of your business
AT YOUR FINGER TIPS, issue

of job information

after issue, is one of your richest veins

- 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.

-

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, processes, methods.
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

dtCRAW-

;'

ELECTRONICS

ZZL

l'OR BUSINUSS

- May

McGRAW- HILL PUBLICATIONS
323
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rise and fall time are both less
than 1 µsec.
Equipment consists of a 15 -kv
d -c 0.15 -ampere power supply; a
500-v focus -electrode supply; a
6-v 40 -ampere klystron filament
supply; three 150v 5-ampere focusing -magnet power supplies and a
special modulator unit. Circle P56
inside back cover.

SIGNAL CONVERTER
for telemetering uses

G -E GLOW LAMP PROVIDES NEW,

DYNALYSIS DEVELOPMENT LABORATORIES, INC., 11941 Wilshire Blvd.,

LOW-COST CIRCUIT CONTROL

Los Angeles 25, Calif. Model
4-1103 high-level instrument sig-

Before a G -E Glow Lamp starts, it is essentially an open circuit.

When the lamp is biased to a point just below its starting voltage,
the application of a pulse sufficient to raise the applied voltage to
that which is required for starting causes the lamp to conductand the pulse to be transmitted to the other components. Apply
reverse pulse and the lamp is extinguished, the circuit broken.
A Single G -E Glow Lamp May Serve As A:

RELAXATION OSCILLATOR
SWITCH

VOLTAGE REGULATOR

LEAKAGE INDICATOR
VOLTAGE INDICATOR

If you'd like more information on the amazing
G -E Glow Lamps, send today for your free copy
of the folder, "G -E Glow Lamps for Pilot and Indicator Use".Write: General Electric Co., Miniature
Lamp Dept. E-4, Nela Park, Cleveland 12, Ohio.
Progress /s Our Most Important Product

GENERAL
324
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ELECTRIC

nal converter is a three -channel
instrument designed for telemetering applications. The system
converts signals from 400 cps
transducers to 0-5 v d -c for tele-

metering inputs.
Conversion by a crystal diode
demodulator eliminates all amplifiers from the signal circuits, assuring gain stability and zero stability. Frequency and voltage regulated power is supplied to the
transducers. Linearity of the demodulated signal output is 0.5
percent. Circle P57 inside back
cover.
PROGRAMMER
multichannel device
PHOTOGRAPHIC PRODUCTS INC., 1000

Olive St., Anaheim, Calif.
Type MPR-13 multichannel programmer provides up to 13 channels for any type of electrical
programming, either of a repeat
cycling or a random nature. It
weighs only 3 lb 10 oz and meas No.

additional information on all items on this page, use post card on last page.
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"I'M WITH

UNIVAC"

"I'M WITH UNIVAC"®... your password to a new and exciting world of opportunity. A career with Univac takes you behind the scenes of important developments
in national defense, scientific research, business and industry. The tremendous advances made by Univac in automatic data processing and automation vitally affect
all of these fields.
Become a member of the team that designs and builds the world-famous Univac
electronic computers. Build a future for yourself in the most fascinating, fastest growing industry of our times. Investigate the outstanding opportunities now open
to you at Univac world leader in this industry.
You'll be proud to say: "I'M WITH UNIVAC."

-

Ziembegton. Wand
DIVISION OF SPERRY RAND CORPORATION

Check the followiing openings at any of these three locations

PHILADELPHIA, PA.

L

Electronic Engineers, Logical Designers,
Physicists, Programmers, Mathematicians.
Send complete resumé to Mr. James
Drumm, Dept. PMy-2, 1900 W. Allegheny
Ave., Philadelphia, Pa.

® Registered in U.
ti3

ST. PAUL,

SO. NORWALK, CONN.
Mechanical Engineers (graduates

BS

and MS levels), Design Engineers, with
or without formal degree, if qualified.
Send complete resumé to Mr. Robert
Martin, Dept. NMy-2, Wilson Ave., South
Norwalk, Conn.

S. Patent Office.

wr. r iï { ait,,..W..:i .: ";
www.americanradiohistory.com
.
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MINN.

Electronics Engineers, Mechanical Engineers, Electronic Design Engineers, Engineering Writers, Physicists, Mathematicians. Send complete resumé to Mr.
R. K. Patterson, Dept. SMy-2, Univac
Park, St. Paul 16, Minn.

NEW PRODUCTS
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KEEP

elm EVES
ed

ek

FUTURE!

Do YOU know

...

the field of ELECTRONICS is the most advanced and
fastest growing in the world, offering the largest range of
jobs for technicians and engineers in history?

Do YOU Know
PHILCO TechRep is the world's largest Field Service
organization and because of this leadership can offer youunlimited advancement
opportunity to work any place in the world
experience in the most advanced fields of electronics and
guided missiles
personal security, real challenge, top salary and compensation for your skills
.

.

.

:111147'
ures

2 in. by 3 in. by 6 in.
The device has an accuracy of
the order of one part in approximately 50,000 even though it was
designed to withstand the rigors
of missile and aircraft usage. For
utmost ruggedness it is manufactured to extremely close tolerances and is housed in a magnesium casting for a high degree
of strength and resistance to
shock and vibration without imposing a high weight penalty.
Additional
information and
prices are available. Circle P58
inside back cover.

Do YOU Know
Philco electronic experts help prepare
TechRep Service career

you for your

Philco's especially written Home Study Course keeps you
posted on latest electronic techniques, including radar,
guided missiles and transistors
Philco provides financial assistance to

SLOTTED LINE KIT

continue your

with universal carriage

education

DIAMOND ANTENNA & MICROWAVE
CORP., 7 North Ave., Wakefield,

Do YOU Know
Philco not only will help you select the position in
Electronics best suited to you but can and will provide you
with periodic reports as to the openings in our world-wide
organization for which you may be qualified.
.

.

.

Cet The FACTS About Your Future With Philee:
Send Now to Dept. 19-A
for The Complete Story on What Makes The Philco TechRep Division

"Fino!

-

9a ExWPayxiwd OpponluniGen"

PHILCO TECHREP DIVISION
22nd & LEHIGH
326

AVE., PHILADELPHIA
For

32, PA.

Mass. The D1C-6207 slotted lines
and universal carriage are designed to provide a maximum of
flexibility and accuracy for standing wave measurements in the 1.7
to 5.85-kmc region. The basic design consists of a rugged universal carriage which will accept
interchangeable precision slotted
sections in five different waveguide sizes (RG -104/U, 112/U,
48/U, 49/U and WR -229.)
Other features include a stationary spinner knob for vernier
control of probe position, a pushbutton release control for rapid
probe positioning, a scale vernier
with zero reference at the plane of

additional information on all items on this page, use post card on last page.
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NEW PRODUCTS

the load flange and low residual
vswr. Circle P59 inside back
cover.

1

WESTON ELECTRICAL INSTRUMENT
CORP., Newark 12, N. J. The com-

pany's line of Vamistors (precision metal film resistors) is now
available in resistance values up
through one megohm. They have
special resistance alloys fused
into the inner surface of a moisture sealed ceramic tube in a dispersed form which renders the
unit virtually impervious to the
effects of abrasion, thermal shock
and temporary overloads. In addition to having a temperature coefficient better than ±50 ppm per
deg C, the Vamistor is noise free
with excellent h -f performance.
Circle P60 inside back cover.

HARNESS ASSEMBLY
multi -breakout type
PACIFIC AUTOMATION PRODUCTS,
INC., Los Angeles 17, Calif., has

available engineered cable systems developed to meet the exact
physical, electrical, environmental
requirements of electronic systems, using neoprene -jacketed,
multiconductor, custom-built cable.
Circle P61 inside back cover.

RESISTANCE

Co.,

Philadelphia 8,
Pa., now offers miniature units for
superior hermetic sealing of all
types of electrical components.
Known as type LT, the terminals
are designed to meet all military

- May

1,

3 D
MICRO -VISION

From quality control on automated assembly
lines to final inspection, Bausch & Lomb
Stereomicroscopes assure precision
production at the Lansdale Tube Company,
Division of Philco Corporation. Inspectors
see clear, sharp magnified views of tiny
transistor components barely visible to the
unaided eye. Work is seen right -side-up, in
natural 3 -dimensional relief. Freedom from eyestrain
and discomfort increases efficiency. The result: precision standards that assure distortion -free sound
in Philco-equipped transistor radios ... speed
and reliability in Philco-equipped computers.

MAIL COUPON TODAY FOR VALUABLE
3-D MICRO -VISION DATA BOOK
& LOMB OPTICAL CO.
61417 ST. PAUL ST., ROCHESTER 2, N. Y.

401 N. Broad St.,

ELECTRONICS

with

BAUSCH

TERMINALS
hermetic seal units
INTERNATIONAL

PHILCO
protects transistor quality

METAL FILM RESISTORS
in values through
megohm

c:

How

1957

For

Please send

BAUSCH & LOMB
SINCE

me

Stereomicroscope Manual

D-15,

including actual stereo views, how and where to

Selector -Chart which
(its exact model to specific job needs.
use stereomicroscopes, and

NAME

853

TITLE

COMPANY
America's only complete optical source... from glass to finished product.

ADDRESS
CITY

ZONE

STATE

L

additional information on all items

on this page, use post card on last page.
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the

4eewtof a ...

Ceramic Capacitor or Trimmer
is the Ceramic Dielectric

...

Disc

Tubular
Ceramicons

Ceramicons

(continued)

and commerical application requirements.
A body of molded Fluorocarbon
plastic insulates the solder seal
ring from the feed -through lead.
Type LT's are unaffected by high
humidity and are chemically inert
to organic solvents, acids, alkalies,
oils and fumes. They successfully
overcome electrolysis under high
d -c voltage, low corona breakdown voltage, low operating temperatures, inconsistent hermetic
seals and similar limitations.
The terminals are specifically
designed for requirements such as

superior insulation resistance,
zero moisture absorption, high
arc -over resistance, wide temperature range, thermal shock and
miniaturization. Circle P62 inside
back cover.

yøo
L-

CERAMICDIELECTRICS
The heart of any ceramic capacitor or trimmer is its dielectric.
In the ceramic dielectric are developed the electrical properties
of the capacitor or trimmer. ERIE can provide any type of
ceramic for dielectric use currently on the market. ERIE also
makes many special ceramic dielectrics with unusual qualities,
which are not available elsewhere.
Through constant research and development in its Ceramic
Department, ERIE has maintained leadership in production
of highest quality ceramic capacitors and trimmers, outstanding for their excellent stability and fidelity to specifications.
Quality Control in the production of ceramic bodies is of the
utmost importance. At ERIE control starts with rigid testing
of raw materials. Further control is maintained by testing at
various stages throughout the production process.
ERIE is enlarging its facilities through the construction of
a modern new ceramic plant at State College, Pa. Included in
the new plant will be a thoroughly equipped research and testing laboratory and the most efficient production machinery,
most of which has been designed by ERIE engineers.
If you desire quality ceramic parts contact the ERIE representative in your area. We have modern facilities to accommodate your requirements.
N

ERIE ELECTRONICS
ERIE RESISTOR

DIVISION

CORPORATION

Mom Offices and Factories: ERIE, PA.
Manu fnctur:ng Subsidiaries
HOLLY SPRINGS, MISSISSIPPI

328

For

LONDON, ENGLAND

TRENTON, ONTARIO

ADF

weighs less than 30 lb
THE MAGNAVOX Co., Fort Wayne
4, Ind., has designed a new lightweight automatic direction finder
for use in aircraft. The complete
system, including cables, weighs
less than 30 lb, in contrast to the
80 -lb weight of currently used
equipment. The space requirement
has been reduced by a factor of
two-thirds.
The system includes a new loop
antenna that is electrically interchangeable with the AS -313B
loop commonly used. The loop has
been streamlined to the extent
that it protrudes only 2t inches
from the aircraft fuselage and
readily permits flush mounting
as required for supersonic aircraft.
The adf operates from any radio
signal between 190 and 1,750 kc
and automatically displays the
compass bearing of the received

additional information on all items on this page, use post card on last page.
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(continued)

signal with respect to the aircraft
heading. The radio set of the system also serves as a communications receiver. The system has
satisfactorily passed rigid operational and environmental test programs. Circle P63 inside back
cover.

SLIDE -RULE CALCULATOR

for circuit computing
Sussex Ave.,
Newark, N. J., has available a
convenient slide rule type calculator for computing rectifier and
thyratron circuits. The calculator
makes it possible to readily determine design parameters for all of
the most frequently used circuits.
To obtain one, send 25 cents for
handling and mailing. Circle P64
inside back cover.
ELECTRONS, INC., 127

THE ERIE STRIP PAC

FEATURING:

Automatic clip assembly
Automatic connector cutting
Automatic component soldering
RESULTS:

Lower production costs
Higher reliability in solder connections
Easier servicing

OSCILLOSCOPE
response d -c to 300 kc
ALLEN B. DuMONT LABORATORIES,
INC., 750 Bloomfield Ave., Clifton,

N. J. Type 403 is a sensitive com-

mercial oscilloscope which features a full-scale amplitude measuring range of 1 my to 500 v
in 17 steps and is capable of resolving a 20-µv signal. Frequency
response extends from d -c to 300
kc. It is capable of reading directly microvolt outputs of strain
gages, pressure pickups, accelELECTRONICS

- May

1, 1957

For

ERIE supplies the customers' complete component package: electronic components, molded plastic parts, metal
stampings, and embossed wiring boards available from
various ERIE divisions; as well as other components purchased from other manufacturers.
For more complete information regarding the ERIE 3976 Strip Package,
and its practical application in the solution of your individual problems,
write to Engineering Department, Electro -Mechanical Division, Erie
Resistor Corporation.

//
t

t

J

J

.

ERIE ELECTRO -MECHANICAL
ERIE

RESISTOR CORPORATION
Main Offices: ERIE, PA.

Fodones: ERIE, PA.

additional information on all items on this page, use post cord on last page.
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erometers and other transducers
without the normally required
preamplification.
Front panel controls permit
selection of 19 accurately calibrated linear sweeps extending
from 0.5 sec per cm to 0.5 µsec per
cm. Overall accuracy of amplitude
measurement on the Y-axis is
within 5 percent of full scale,
which includes errors in linearity
of the amplifier, input attenuator
and crt. Circle P65 inside back

INDIUM
METAL
SPECIALLY
REFINED

99.999%

INDIUM

PURE

METAL

99.97

+%

PURE

INDIUM
INDIUM
FOIL AND

(continued)

SPHERES

RIBBON

"INDALLOY"

cover.

INTERMEDIATE
SOLDERS

INDIUM
WIRE

INDIUM
POWDERS

INDIUM
PELLETS

TERMINAL BLOCKS
have Mylar insulation strip

1=2`4
I I

1

]OI ]60t 13=

1

KULKA ELECTRIC MFG. CO., INC.,
638 S. Fulton Ave., Mt. Vernon,

,i3,]o0o

AVAILABLE IN FORMS FOR
INDUSTRIAL APPLICATIONS
QUALITY
at the Indium Corp. of
America means: purity
of metals, and strict
adherence to specifications.
SERVICE
means prompt delivery
to customers, and technical help in specific
uses

of Indium.

RESEARCH

"forward looking" with respect to
means

When you think of INDIUM, think of The INDIUM
Corporation of America as your first source of
supply.
Through years of research and experimentation,
we have developed the techniques of producing
INDIUM in quantities for use by industry. Along
with our ability to supply INDIUM in various
forms, we also offer technical help in its applications to your own product development.

Our experience

new products and new
techniques.

is

at your service.
WRITE FOR

...

New Indium Bulletin
"Nomographic Charts
of Pellets and Spheres ... Weights per Thousand
in Grams
with Alloy Analysis Equation."

-

THE

INDIUM

RADIO CORP. OF AMERICA,

Harrison,

CORPORATION OF AMERICA

N. J., has announced a tv camera

1676 LINCOLN AVENUE

tube designed especially for use in
industrial and scientific -research
tv applications involving ex -

...

UTICA, NEW YORK

Pioneers in the Development and

Applications of Indium for Industry.
For

Dielectric strength is 5,000 v.
Circle P66 inside back cover.
IMAGE ORTHICON
for industrial applications

Since 1934

330

Y. The Seal -Back terminal
block features a Mylar insulation
strip on the back completely covering and sealing in all counter bores having screw ends. Top
view shows the exposed holes on
back of regular terminal block; in
the bottom view, all holes are
covered except the two mounting
holes at each end. This improvement eliminates the need for and
use of separate insulation and
marker strips, with extra pieces
and extra handling. It also simplifies mounting and wiring work.
The Mylar used is one mil thick,
plus 1i mils for cement, making
the overall thickness 2i mils.
N.

additional information on all items on this page, use post card on last page.
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(continued)

tremely low light levels. Because
the 6849 combines extremely high
sensitivity with a spectral response approaching that of the
eye, it can extend the range of
human vision by amplifying lowintensity light images so that the
eye can see details in the amplified images when they are brightly
displayed on a tv picture tube.
When used in a standard tv system and with proper low -noise
amplifiers, the 6849 can produce
signal information with illumination on the photocathode as low
as 0.00001 foot-candle. Circle P67
inside back cover.

RCA

ELECTRONIC INSTRUMENTS

Get All Six

LV

$345'

Important
Features

IMMEDIATE DELIVERY
Also available in rack mount

Here's a DC Null Voltmeter built to quality standards with six superior features:
Flexible input. It can be positive, negative, or neither side grounded.

Calibrated voltage output for external
recorder amplifier, sensitive laboratory
galvanometer, etc.

THERMAL RELAY
with spdt contacts

Simplicity of operation.

Central
Ave., Carlstadt, N. J. The thermal
memory relay is a bistable time delay relay with spdt snap -action
contacts. The relay is thermally
operated, having two separate
heater circuits. Each heater serves
to transfer a movable arm from
one contact to the other. The relay, being bistable, remains in
either of the two contact positions

Long -life Mercury battery.

Infinite impedance at null.

CURTISS-WRIGHT CORP., 631

until operated by the appropriate
heater circuit. A time delay is
associated with each operation.
Operating time of the unit is
factory preset for either 20 or 30
seconds on both transfers. The relays are temperature compensated
from -55 C to +100 C and have
standard voltage ratings of 6.3,
26.5 or 117 v. Other voltages are
available on request. Heater
ELECTRONICS

- May

1,
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Both cabinet and rack models.

Let our representative show you how

RCA Precision Electronic Instruments
can mean increased productivity. No

obligation.
Just write to RCA Department S-46,
Building 15-1, Camden, New Jersey.
"Price in U.S.A. f.o.b. Camden. Subject to change without notice.

RADIO CORPORATION
OF AMERICA
COMMERCIAL ELECTRONIC PRODUCTS
CAMDEN, N.J.
In Canada: RCA VICTOR

additional information on all items

SPECIFICATIONS
VOLTAGE RANGES:
0-10, 0-100, 100-200, 200-

300, 300-400, 400-500,
500-600 volts DC. Positive,
negative, or neither side
grounded.
ABSOLUTE ACCURACY:

0.1% ±

10 millivolts between 0 and 10 volts. ± 100
millivolts between 10 and
600 volts.

RESOLUTION:
At least 5 millivolts between
0 and 10 volts. 50 millivolts
between 10 and 600 volts.
INPUT IMPEDANCE:
Infinite at null. Greater than
2.5 megohms per volt at tVt
division off null.
POWER REQUIRED:

100-135 volts, 50-60 cycles,
24 watts.

Instrument
Engineering
Representatives in
Principal Cities

Company Ltd., Montreal

on this page, use post card on last page.
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NEW PRODUCTS

power is 2.7 w for each heater.
The relay has a life of at least
500,000 operations under average
operating conditions. Circle P68
inside back cover.

ear, ott

New Broad Band

A

(continued)

FERRITE
ISOLATOR
for Laboratory
Test Bench Use
Use this Ferrite

Isolator in your

Model

microwave setup

W177 -2C-1

for maximum
frequency stability.

45

40

CHECK THESE FEATURES:

35

Broad

30

Band-Usable

from 8.2 to 10.2

KMC

25
20

High Isolation-A minimum of 25 db
over the band

15
So

Insertion Loss-Less than

5
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84

86

at Route 46,
Caldwell, N. J., has available a
shock machine designed, manufactured and calibrated in accordance with the test requirements of
Specifications MIL -S-4456 and
MIL -E -5272A, Procedure II. It
features 150 -pound test -load capacity with shock up to 60 g's.
Arrangement of blocks allows for
shock duration of 6.5, 11, 18, 24
and 32 milliseconds. Price is
$2,350. Circle P69 inside back
cover.
INC., Clinton Road

ISOLATION ID.B.1

84

variable duration
ASSOCIATED TESTING LABORATORIES,

Typical Performance Curves

82

SHOCK MACHINE

96
88 90 92 94
FREQUENCY (K.M.C.)

98

100

102

1

db

Compact-Only 21 inches
long-weighs only 11/2 lbs.
Flanges-Cover type. Mates with
Small

&

UG39/U flanges. Will absorb up to
10 watts reflected power

Price-$135.00

each f.o.b., Van Nuys,

Calif.

Delivery-From stock
Order-Model W177 -2C-1

For custom-made isolators for
specific radar & microwave application, you can depend on the skill
of the Kearfott organization.
Kearfott, Western Division, has
complete facilities for waveguide
production, with qualified experts
to assist in solving your problems.
Let us help you.

Ott COMPANY, INC.
LITTLE FALLS. NEW JERSEY

WESTERN DIVISION
MICROWAVE DEPARTMENT

For detailed

information, ask
for bulletins on
new Ferrite
Isolators and
Radar Test sets.
332
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Eastern Office:
1378 Main Ave.

Clifton,

N.1.

For

14844 OXNARD ST.

VAN NUYS. CALIF.

SALES OFFICES
Midwest Office:
South Central
188 W. Randolph St.
Office:
6115 Denton Drive
Chicago, Ill.
Dallas, Texas

Western Area
Office:
253 Vinedo Ave.
Pasadena, Calif.

MOUNTING SYSTEM
for airborne applications
ROBINSON

additional information on all items on this page, use post card on last page.

www.americanradiohistory.com

AVIATION, INC.,

Teter-

boro, N. J., has developed a Met L -Flex center -of-gravity mounting
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NEW PRODUCTS

for a pressure ratio transmitter
unit developed by Minneapolis Honeywell for airborne applications. The specialized mounting
system incorporates pressure and
electrical connectors as part of
the supporting structure of the
mounting. This provides ease of
installation and in effect combines
the equipment and mounting into
an integral package.
Constructed of aluminum and
steel throughout, the model 1323
lightweight mounting system is
unaffected by adverse operating
conditions. Natural frequency of
the model 1323 is between 6 to 11
cps while the amount of vibration
isolation provided is approximately 90 percent at 40 cps. The
system is readily adaptable to
military applications. Modifications are available upon request.
Circle P70 inside back cover.

profile of a

very special guy
.the Lenkurt
engineer
Special, because with Lenkurt
leading specialist in telecommunications

-

- he has found the

challenges and inspirations, the
responsibilities and recognition that

add up to a truly satisfying career.
Special, because he is planning
and building the communications
systems of tomorrow.

Special, because at San Carlos, on the
sunny San Francisco peninsula, he
has found the ultimate in what is known
the world over as

"California living."

A few .'ery special guys whose

field of

interest communications will find these
opportunities at Lenkurt most attractive:
is

Project Engineers -- High level positions
3 years professional history
communications equipment design,

requiring at least
in

component development, or systems
planning. Graduate study desirable.

Electronics Engineers

including ampllifiers, oscillators, modulators,
and regulators, utilizing tubes and transistors.
Good background in test procedures
and test equipment; BSEE with communications

CHECK-OUT SYSTEM
for automatic missiles
ELECTRO INSTRUMENTS, INC., 3794

Rosecrans, San Diego, Calif., has
developed a new, automatic system
for obtaining absolute d -c and a -c
voltage and frequency values, as
well as go/no-go checks. The system consists of three basic
groups: program, control and
measurement.
The program units include an
input scanner, a programmer and
computer, as well as the punch
card memory and printer. The
control unit consists of visual indicators and necessary circuitry
for utilizing the measurement
ELECTRONICS

- May

1, 1957

- Knowledge of circuit design

option desirable.

Assistant Electronics Engineers

--

Graduate

engineers who have an interest in circuit
analysis and experimentation and want to
gain experience as members of an

engineering team working on
advanced development projects.

ELECTRIC
San Carlos 3,

California

Please send your resume to Dan Foster, Engineering Placement Manager

page.
For additional information on all items on this page, use post card on last
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MEASURE NOISE AND
FIELD INTENSITY FROM

150 KC TO 1000 MC

-

NEW PRODUCTS

(continued)

units for monitoring junctions under test. Measurement units are
the model 45P a -c/d -e digital voltmeter and the model 265P time interval meter.
Complete details on the system
are available from the manufacturer. Circle P71 inside back
cover.

WITH ONE METER!
Quickly

--.
T4/NF-105:

150 KC-30A1C

T1/NF-105:
20.700MC

T2/NF-105:
200-400MC

--:

Accurately Reliably

Noise and Field Intensity Meter
Model NF -105
(Commercial Equivalent of AN/URM-7)

Empire Devices Noise and Field Intensity Meter Model
NF -105 permits measurements of RF interference and
field intensity over the entire frequency range from 150
kilocycles to 1000 megacycles. It is merely necessary to
select one of four individual plug-in tuning units, depending on the frequency range desired. Tuning units are
readily interchangeable ... can be used with all Empire
Devices Noise and Field Intensity Meters Model NF-105
now in the field.
Each of the four separate tuning units employs at least
one RF amplifier stage with tuned input. Calibration for
noise measurements is easily accomplished by means of
the built-in impulse noise calibrator. With this instrument
costly repetition of components common to all frequency
ranges is eliminated because only the tuners need be
changed. The same components...indicating circuits, calibrators, RF attenuators, detectors and audio amplifier...
and power supplies... are used at all times.
Noise and Field Intensity Meter Model NF-105 is accurate and versatile, it may be used for measuring field intensity, RF interference, or as an ultra -sensitive VTVM.
A complete line of accessories is available.
For complete performance data, send for Catalog No. N-356
YORK-1110y 9.1240
SYRACUSE-GRanIt 4-7409
PHILADELPHIA-SHerwood 7-9080
BOSTON-TWinbrook 4.1955
WASHINGTON.
D.
DEcatur 2-8000
ORLANDO, FLA.-ORlando 3.3524 0 ATLANTACEdar 7.7801
DETROIT-BRoadway 3-2900
CLEVELAND-EVergreen
2-4114
DAYTON-Fulton 8794 0 CHICAGO-EStebrook 9-2700
0 DENVER
-MAin 3-0343
FORT WORTH-WAInut 6-4444 0 ALBUQUERQUE-Albuquerque 5.9632
LOS ANGELES-REpublic 2-8103
PALO ALTO-DAvenport 3-4455
CANADA: MONTREAL-REgent 3-6502 0 TORONTO-WAInut
4.1228
HALIFAX-HAlifax 4-6487
EXPORT: NEW YORK-MUrray Hill
NEW

C.

2-3760

EMPIRE DEVICES
PRODUCTS CORPORATION
38-15 BELL BOULEVARD

BAYSIDE 61

NEW YORK

manufacturers of
FIELD INTENSITY METER;

334

DISTORTION ANALYZERS

For

IMPULSE GENERATORS

COAXIAL ATTENUATORS

CRYSTAL MIXERS

MINIATURE RELAY
with snap action
MAGNECRAFT ELECTRIC

Co., 3350
W. Grand Ave., Chicago 51, Ill.

Enclosed snap -action contact is a
feature of the class 22SA open
type relay. The new relay has contact rating of 10 amperes at 115 y
a -c, noninductive load. It can be
furnished with one snap action
switch for spdt contacts or with
two switches for dpdt contacts.
It is also available with plug-in
mounting.
The relay is furnished for d -c
operation to 230 V; 60 -cycle a -c
to 440 v. Approximate overall dimensions are 2f in. long,
in.
high and 1?u in. wide. Circle P72
inside back cover.

RUGGED, LIGHT TWT'S
cover 2 to 12-kmc range
GEISLER LABORATORIES, Menlo

Park,
Calif. Covering the range 2 to 12
kmc, a new line of eight traveling wave tubes offers a specially designed, rugged, lightweight construction ranging from 5 to 7-lb
total weight including a combined
capsule and solenoid which not
only permits size and weight reduction but also minimizes power

additional information on all items on this page, use post card on last page.
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requirements for the solenoid.
Four of the tubes cover the 2 to
4-kmc range with power outputs
from 10 to 30 dbm and small signal gains from 28 to 34. Two of
the tubes cover the band from 4
to 8 kmc with 10 and 30-dbm outputs and small -signal gains of 30
to 32. Two more cover the range
8.2 to 12.4 kmc with power outputs of 20 and 30 dbm and small signal gains of 25 to 30 db.
A parallel series of eight tubes
in the encapsulated, separate solenoid type is available to cover
the same operating specifications
with total weights ranging from
101 lb to 201 lb over the range.
Circle P73 inside back cover.

Make
every face
a happy face with

bee Precision

1/THOCR,4PHYon MET4ZC
Designs for dials, instrument plates, bezels, panels
and others reproduced with hairline register accuracy

...

close color
Clean cut lettering and markings
register printing and embossing, free from blurs
plus, smooth over-all finishing and
or smudges
blanking with burr -free edges are what you can
expect on your parts from Leyse.
Such lithography is but one of several methods
employed by us in the production of decorative
metals. Exacting letterpress and silk screen printing, along with a full range of finishing and
production processes are also available.
Since 1903, America's leading industries have
recognized Leyse's exacting workmanship and
experience for producing quantity units with constant production economy and quality. Write for
samples and send your blueprints for quotation.
Your inquiry will receive our prompt attention.

...

OU MOM.

mrrlactelu

OC

YAI

0

6N0

A C

'1

Pee -

tel

d

OUT[UT

LEYSE PRODUCTION FACILITIES

PREAMPLIFIER
a transistorized unit

SPRAYING
SATIN FINISHING
CIRCULAR BRUSH FINISHING

Type 407 differential preamplifier is a transistorized unit
offering a common -mode rejection
ratio of a million to one. Designed
for use with any general-purpose
oscilloscope, the instrument amplifies low-level outputs from many
transducers, such as strain gages
and pressure pickups. It is corn ELzCTRONICS

- May

1,

1957

EMBOSSING
STAMPING
FORMING

ROLLER COATING

N. J.

For

HORIZONTAL

BRUSH

FINISHING

BRONZING

SILK SCREENING

ALLEN B. DUMONT LABORATORIES,
INC., 750 Bloomfield Ave., Clifton,

INCLUDE:

SUNBURST

LITHOGRAPHING
LETTERPRESS PRINTING

SPINNING
DRAWING

FINISHING

DEBOSSING
PUNCHING

Dials and Instrument Plates-Special Contract Products

ALUMINUM COMPANY
Dept.

additional information on all items on this page,

www.americanradiohistory.com
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DATA- IANDLING EQUIPMENT

FOR

Digital Magnetic
Tape Handlers

NEW PRODUCTS

(continued)

pletely self-contained and can be
powered by ordinary flash -light
batteries. The amplifier circuit, no
larger than an ordinary playing
card, amplifies input signal by a
factor of 10. Circle P74 inside
back cover.

DATA

FERRITE CORE CHOKES
Perforated

PROCESSING

Tape Readers

with high Q
NATIONAL

COMPONENTS
AND SYSTEMS
RecordPlayback
Head

Assemblies

Co., 61 Sherman St.,
Malden 48, Mass., has announced
a complete set of high -Q ferrite
core choke coils offering 14 inductances from 150 µh to 1 mh in
MIL -SPEC inductance values. The
compact chokes are intended for
use in networks and filters at frequencies from 50 to 1,500 kc and
may also be used as resonant elements in i -f and r-f circuits.
Typical Q values are 142 at 240
kc and 182 at 460 kc for a 1-mh
choke. Coil form length is
in.
with 1i in. pigtail leads. Overall
diameters range from ?g in. for
the 10-mh choke to
in. for 150
µh units.
The entire unit is impregnated
with fungus -proof varnish per
MIL-V173A to provide maximum
protection under tropical heat and
humidity conditions. Circle P75
inside back cover.
fT

SPECIFY

Tn

POTTER

PRESET INTERVAL GENERATORS

Potter instruments and systems
are unexcelled in reliability,
accuracy and flexibility.
The equipment shown is typical
of many more available as
individual components or in
integrated systems to meet
specific requirements.

Preset ,nterval and Delay Generators

HIGH SPEED ACCESS REGISTERS

Ten -Bit Parallel
Output (Serial Input) Using Magnistors

Write for brochure describing
these and other Potter units,
including special products.
For detailed technical
specifications on any of the
Potter Products listed above,
contact your Potter Representative
or the factory.

Ten -Bit Serial Output
(Parallel Input) Using Magnistors

SUBMINIATURE POT
is 1/2 in. in diameter
DEJUR -

Six -Bit

Digital

Comparator Using Magnistors

POTTER INSTRUMENT COMPANY, INC.

iymiiitHS

S

336

Cutter Mill Rood

For

Great Neck

L.

I, NY

CORP.,

45 - 01

Features-Included are a onepiece nickel -plated bronze case

additional information on air items on this page, use post card on last page.
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Northern Blvd., Long Island City
1, N. Y., has developed Model
C-050, a precision ±-in. diameter
potentiometer, without sacrificing
design features found in larger
types.

May

1,
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and bearing, sealed silicone fiberglass cover with end -mounted
terminals and 0 ring sealed shaft
if required. Voltage breakdown
between shaft and terminals is a
full 1,000 v a -c.
Standard electrical rotation is
320 deg; mechanical rotation, 325
deg with stop or continuous 360
deg. Threaded bushing mounting
designs are standard; servo or
other mounting arrangements, on
order. Standard shifts are 0.125
diameter ground and passivated
stainless steel.
Technical literature is available
on request. Circle P76 inside
back cover.

new tool for the
researcher as well
as manufacturers of
transistors and semiA

conductors of all
types

... the stand-

ard KINNEY Crystal
Growing Furnace.

Advances in High Vacuum equipment and technology are
but none more than in
significant in many industries .
Electronics. And, KINNEY High Vacuum Pumps, Complete
Systems and Component Parts, play a particularly important
role in these advances . . important to you from the standpoint of: Product improvement, Increased Production and
Sound Economy.
Today, the KINNEY line represents the broadest selection of
The KINNEY Mechanical
High Vacuum Pumps in the
Booster Pump delivers ultiworld. In performance, KINNEY
mate pressures to less than
0.1 micron.
Pumps deliver ultimate pressures to 0.10 micron. Thus, with
KINNEY you can provide a
Prescription Answer to Your
Vacuum Problem.
What is true of Pumps is also
true of new developments in
complete High Vacuum Systems
for research, pilot plant or full
production.
.

.

.

SINE -COSINE POT

two separate voltage outputs
DEJAR-AMScO CORP., 45-01 Northern Blvd., L. I., N. Y., has announced the model C-300, a high
precision sine -cosine function potentiometer. Two separate voltage
outputs may be obtained in this
single three -in. enclosed unit. Independent brush contacts are
mounted on a common shaft 90
deg apart to produce accurate sine
and cosine voltages. Function accuracies of 1 percent are standard; function angle is 360 deg.
Technical literature is available
on request. Circle P77 inside back
cover.

VOLTAGE CONTROL
tests a-c aircraft equipment
OPAD ELECTRIC Co., 69 Murray St.,
New York 7, N. Y., has announced
production of a new compact voltage control unit for testing a -c
operated aircraft equipment and
ELECTRONICS-May

1,

1957

For

KINNEY AIR

MFG.

THE

NEW

YORK

DIVISION
BRAKE

COMPANY

MASS.
3565EWASHINGTON STREET
Kindly send me full information on new developments in
BOSTON 30

WRITE:
get the facts on
KINNEY High
Vacuum Pumps,
Complete Sys-

tems, Valves,
Gauges, etc.

KINNEY High Vacuum Pumps
KINNEY High Vacuum Components
KINNEY High Vacuum Systems for Electronics

Name
Company

Address
Zone

City

additional information on all items on this page,

www.americanradiohistory.com

use post card on last page.

State
337

NEW PRODUCTS

(continued)

components. The unit operates on
115-v 400-cycle single-phase power
and provides a continuously adjustable output from zero to 115
v under a maximum load current
of 15 amperes. Standard instrumentation includes a 3i -in. 21 reed i -percent accuracy frequency
meter and a 2 -percent accurate a -c
voltmeter.
The unit weighs only 12 lb and
is housed in a ventilated enclosure 12 in. wide by 6 in. deep
by 7 in. high. A 6 -ft rubber -covered input cord is supplied. Circle
P78 inside back cover.

The 301 PRINTED CIRCUIT

7cte4"

/9 AVM

"no room to spare" the minute
Model 301 plug-in trimming potentiometer
packages pinpoint precision in thumbnail size.
For circuits with

SIZE:

1/2

WEIGHT:

1/2

2

x

1/4

TINY COMPONENTS

grams maximum

meet applicable MIL -SPECS
STANDARD RESISTANCE VALUES: 10 ohms to 50K
ADJUSTMENT RATIO: 45:1

IMMEDIATELY AVAILABLE

IN PRODUCTION QUANTITIES.

Openings exist for highly qualified engineers
ACTUAL SIZE
WRITE TODAY FOR DETAILS

DAYSTROM PACIFIC CORPORATION
A

D

338

La

Series
304

subsidiary of Daystrom, Inc.

POTENTIOMETER DIVISION
11150

rj

One -turn, Wire -wound,

Grange Avenue, West Los Angeles, California

for Daystrom-Daystrom for Dependability
For

Precision
Potentiometer.
LOW COST
HIGH PERFORMANCE

ACE ELECTRONICS ASSOCIATES, INC.,

Somerville, Mass., has available
some new subminiature components. Included are: a i -in. Ace pot precision wirewound pot with
a 10 to 250,000 -ohm resistance
range, -±0.3-percent standard linearity; a high -temperature
in.
X-500 Acepot which operates in
the temperature range of -55 C
to 150 C; a subminiature Acetrim
trimmer with a resistance of 10
to 150,000 ohms; new nonlinear
Acepots for sine-cosine and
square -law functions featuring
highly specialized design and precision construction; new Aceohm
35 -turn trimmer with a resistance

additional information on all items on this page, use post card on last page.
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FOR:

range of 10 to 50,000 ohms for
high temperature or other severe
conditions; and the hermetically
sealed Acerelay, featuring ultra compact size together with outstanding reliability for both power
and dry circuit work. Circle P79
inside back cover.

Guide
Bushings,
Vanes
and
Wear
Rings

Electronic Bushings,

insulators
and

HAVE YOU

CONSIDERED
THE IMPORTANT
ADVANTAGES

strung

OF

FILLED TEFLON*?

CONNECTOR
many contacts, small space
P -C

St. below Erie Ave.,
Philadelphia 24, Pa., has introduced the 7000 series printed circuit Varicon connector. Contacts
are staked directly into printed
circuitry providing independent
mechanical bond.
Current rating is 7 amperes;
withstanding voltage (sea level),
2,000 v rms ; contact resistance,
0.002 ohm (unchanged after thousands of matings). Spacing at
0.100 centers provides maximum
number of contacts in minimum
space. It is available in 17 contact
units. Other sizes are under development. Circle P80 inside back
ELCO CORP., M

cover.

Formed
Gaskets

Valve
Seats

and
Packings

It has been definitely established that the value of Teflon can be
considerably enhanced by the use of fillers in certain applications. Laboratory and field experience has demonstrated that the

use of fillers permit Teflon to be more readily tailored to a wide
variety of chemical, electrical and mechanical applications. Also,
some mechanical properties can be improved. These include:
1)

2)
3)
4)
5)

for printed circuits
445

Concord Ave., Cambridge 38,
Mass., has developed new horizontal -mounted printed circuit coil
forms. They come in a single
1,

hardness

,

CAMBRIDGE THERMIONIC CORP.,

- May

thermal conductivity
compressive strength

By thus improving its properties, Teflon now offers even greater
industrial potential. This is the reason filled Teflon has become
an important item in the "John Crane" Chemlone line of better
Teflon products.
Chemlon is available with such fillers as glass fiber, carbon,
graphite, copper and bronze, talc, calcium fluoride and other
inorganic materials.
Tell us about your requirements. We'll tell you the advantages you can get from filled Chemlon. Request Bulletin T-104.
Crane Packing Company, 6402 Oakton Street, Morton Grove,
Illinois, (Chicago Suburb). la Conodo Crane Pocking Co Lid Hamilton, On,

COIL FORMS

ELECTRONICS

resistance to deformation under load
resistance to wear

1957

For

,

*DuPont Trademark

CRANE PACKING COMPANY
MECHANICAL PADRINOS

additional information on all items

SHAFT SEALS

TEFLON PRODUCTS

on this page, use post card on last page.
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CHINES

THREAD COMPOUNDS
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LEADERS IN THE

AIRCRAFT INDUSTRY
SPeci/cy

NEMS-CLARKE
HU

SPECIAL PURPOSE
RECEIVERS

ES

NEMS-CLARKEspecial purpose receivers are designed to
provide optimum performance for applications such as
telemetering, guided -missile monitoring, radiosonde reception and numerous other applications where receivers of
superior performance with high sensitivity and low noise
are required.

style, available in two lengths.
Type 2270 is in. long overall and
mounts on 0.500 in. by 0.200 in.
mounting casters. The 2271 is l
in. long overall and mounts on
0.700 in. by 0.200 in. centers.
Both are made with
in. o -d
internally threaded ceramic tubing, grade L5 silicone impregnated. The units are slug tuned
by a powdered -iron core. Both
types have four solder terminals
and two silicone fibreglass collars.
The terminals for soldering are
attached to the fibreglass collars
and are so designed that coil leads
can be attached to them separately from the printed circuitry
or the leads may be attached to
the circuitry with the terminals.
Circle P81 inside back cover.
PHOSPHOR BLENDS
for tv picture tubes
E. I. Du PONT

1401-A RECEIVER

TYPE

AE -CL

SRXCIFICATIONS
_FM/FM and PWM/FM

Type of Reception
_._
Frequency Range .___'..,q.

Noise Figure
IF Bandwidth

000
Video Output

..

BOE/)VC

w

Megacycles determined

216-245

by plug-in crystals.

.

than 7 db.
ide band-500 KC bandwidth
3 db points.
Attenuation +
KC from center frequency
ter than 60 db.
N:'i'`
band -100 KC band id
t 3 db points.
Atte
on +250
KC from
center 8 e. quency greater than
60 db.
Sensitivi'::':'::.x.16 volts peak -to peak per ,-:f, of deviation.
Frequency, ;.ponse within 3
db. AC - :led -10 CPS to
Less

per'T',ond. Adjustable

KC

100

output cont
Meter in Video
Outupt Circuit

front panel.

n

DE NEMOURS

& CO.,

Wilmington, Del. Development
and availability of new, brighter
phosphor blends for tv picture
tubes have been announced.
Designated P-4, the new phosphor blends are a light-body color
type particularly suited for use in
the manufacture of aluminized tv
picture tubes. They are the
brightest (at a given energy level)
which the company has made
available. Circle P82 inside back
cover.

TYP; NA as

ß[N[NAi
lrLNit.4 Mete

VU

Frequency re
se, flat over
frequency ran
of 400 cycles
to 80,000 c = s.
Provided
with front p
adjustable
reference level-_, trol.

ete,ette

I

Spectrum Display

Output

Provisions for
MC Spectru
(NOEMS-CLAR

'%?)

netting

splay
"i Inc.,

?

a

30

Unit
SDU-

Frequency Monitor

Output

Frequency Deviation
Meter
....._

Pea

readi3 over frequency

k

range from
Three
KC.

scales

400 to 80,000 CPS.
25,
75
and 150

NEMS-CLARKE
INCORPORATED
9

1

9

J E S U

P-

B L

A

I

R

DRIVE

SILVER SPRING, MARYLAND
Write Dept. N-1 for further information

340

For

WIREWOUND RESISTOR
microminiature in size
E.
156th St., New York 55, N. Y. The
HA00 encapsulated wirewound resistor is hs in. in diameter by ie in.
in length. The HA33 resistor
GENERAL RESISTANCE, INC., 577

shown for comparative purposes
is 8 in. in diameter by 1 in. in
length. The microminiature re -

additional information on all items on this page, use post card on last page.
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sistor is available in the resistance range of 0.1 ohm to 25,000
ohms. Standard tolerance is -±-1
percent (with tolerances as low as
0.1 percent available on special
order). Wattage rating is i`a w full
load at 85 C. This resistor will
meet the environmental conditions
of MIL -R -93A. Circle P83 inside
back cover.

NEW EAGLE STEP SWITCH
SIMPLIFIES CIRCUIT SEQUENCING

... for machine tools,

presses, conveyors, processes

These 3 basic ideas are yours
for simplified interlocking or sequencing
of multiple load circuits. Any and all
three will eliminate many other electrical
components, and cut your initial cost.

Operating load circuits in sequence:
A limit switch on a ma-

closes and opens upon

NAVIGATION COMPUTER CORP., 1621

Snyder Ave., Philadelphia 45, Pa.,
has incorporated a new standardized preamplifier input into the
type 100B pulse generator in its
transistorized pulse programming
line of logic units. The unit generates standard 2.5-v system
pulses and 25-v variable amplitude
pulses of both polarities, with
digitized pulse interval selection.
The new input standardizer section will trigger on any waveform with a positive rise time of
at least 1 µsec and 10 v amplitude. This provides additional
versatility for system applications.
Complete technical description
and applications are available.
Circle P84 inside back cover.

is specially purified
TECT, INC., Cortland and Erie St.,
Dumont, N. J., has announced Vythene-E, a highly refined grade of
1, 1, 1-Trichloroethane. Because
of the low percentage of residue
in the product, Vythene-E is finding wide acceptance in special
uses, such as highly sensitive electronic parts. Recent tests have
shown it to be an excellent cleaner
for precious metal contacts used
in radio and tv transmitting.
Vythene-E is approximately 20

- May

each operation to advance
the Eagle step switch. Or
a timer may be used to
operate each load circuit
for a predetermined time.

operation of

limit switch ad-

vances switch to
next position.

I to 20 load circuits closed in
one or more positions in any
specified sequence.

Interlock sequence: Two limit switches are operated alternately.

the
This provides a safety feature. It insures that the movement of
advances.
switch
machine has been completed before the Eagle step

r-

--I

-

'RECIPROCATING

CAM

l31

INDU

i
LS2 ADVANCE

Interlock sequence with several limit switches: Each limit

PARTS CLEANER

ELECTRONICS

r

chine or indexing device

PULSE GENERATOR
has new input standardizer

1, 1957

For

switch advances the Eagle step switch one position. Switches must
operate in sequence or the step switch won't advance.

Z
L

LOAD

=cum

Send for new Eagle Bulletin 850. Simply write to Eagle Signal
Corporation, Industrial Timers Division, Moline, Illinois, Dept.
E-557.
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Have you the growth
potential to make
top money as a

CONVAIR
MISSILES
MAN?
Get the facts on CONVAIR POMONA in sunny California -first fully -integrated missile plant in the U.S.A.
designer and builder of the Navy's TERRIER supersonic,
surface-to-air missile.
Naturally, you'll work with the most modern electronic
equipment known. Better yet, you'll work with the kind of
engineering talent that creates such equipment ... that is
pacing the advance of science into outer space.
You'll have the scope and help to show what you can do
... and top pay at every step you progress. You and your
family will live (California -style) in the lush Pomona Valley
at the foot of the snow-capped Sierra Madre. No commuting problems. Ample housing. True country living just 30
minutes from downtown Los Angeles.

(continued)

times less toxic than carbon tetrachloride and has no flash point.
In addition, the product is highly
stabilized to all metals including
aluminum and can be successfully
reclaimed by distillation in the
company's automatic Teeter -Still.
It is available in drum quantities.
Circle P85 inside back cover.

-

Openings now in:

Electronics
Aerodynamics
Dynamics
Thermodynamics

Operations Research
Hydraulics
Mechanical Design
Laboratory Test

Generous travel allowance to Engineers accepted.
Write now, enclosing complete resume to:

DELAY LINE
in open type housing
UNDERWOOD CORP.,

Electronic Com-

puter Div., 35-10 36th Ave., Long
Island City 6, N. Y. Type 4D92
lumped-parameter electrical delay
lines possess a total delay of 300
-F- 1 percent with taps available at every one sec or any multiple thereof. They feature a
maximum attenuation of only 4
db and a delay -to -rise time ratio of
75 to 1 over their entire length.
Maximum rise time is 4.0 µsec
while impedance is 1,000 ohms ± 5
percent. Use of the ferrite core
construction enables the 4D92 to
be efficiently packaged in an open type housing measuring only 16%
in. by 2ii in. by 21i in. Circle P86
inside back cover.

µsec

MAGNETIC HEADS
for use in computers
THOMAS A. EDISON INDUSTRIES,

Engineering Personnel Dept. 3-G

Y
CONVAIRGDPOMONA
POMONA

CALIFORNIA

CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION
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In-

strument Div., West Orange, N. J.,
has developed a new series of custom designed magnetic recording
heads for use in computers in aircraft and industrial applications.
Available in both single and multihead styles with up to 15 tracks,
these. heads are specially laminated for better h -f response.
Track positions and straightness
are held to extreme accuracies.
Impedance between tracks is only
±10 percent on standard units,
May

1,

7957

- ELECTRONICS

(continued)

NEW PRODUCTS

±5 percent on custom units. Circle P87 inside back cover.

SEVERE -SERVICE

o

ernaimm

READ-OUT TUBE
now in volume production

Electronic Tube
Division, Plainfield, N. J. The
Nixie read-out tube is a small,
low-cost electron device which
BURROUGHS CORP.,

converts electronic signals directly to readable characters. It
contains all the numeric digits,
any one of which can be selected
and displayed in a common viewing area. It can be triggered by
beam switching tubes or any suitable voltage source requiring approximately 1/4 w.
Applications for the Nixie tube
include computer read-out, industrial control, electronic instrumentation, military electronic control
and channel selectors. Circle P88
inside back cover.

TEFLON- TERMINALS
Tried -tested -proven!

In

countless severe -service

assemblies such as guided missiles, jet planes, radar,
communications receivers, electronic computers, etc.
Insist on Sealectro "Press -Fit" terminals-the original
and genuine press -fitted terminals-if you seek to
Eliminate brittle
and fussy sealing.

Eliminate carbonization and
arcing by minimizing surface moisture accumulation.

insulation

Eliminate threads, nuts,
lock -washers,

washers,

and

other hardware, reducing
labor to

a

minimum.

e

Eliminate voltage breakdowns
with an extra -generous safety
factor.

Eliminate thermal, chemical, mechanical,
climatic, fungus and other problems.

Sealectro offers the outstanding selection-over 600
standard types-miniature and sub -miniature stand-offs and
feed thrus; breakaway connectors; test point jacks-in a choice
of eight RETINA code colors.
And

aAtuRE Write on business stationery for "Press-Fit"
samples and literature. Let us collaborate on your terminal requirements
,

*Trademark of the original Teflon terminal manufacturer
tReg. Trademark, E. I. Du Pont de Nemours & Co.

V -T VOLTMETER
low -frequency unit

CORPORATION

MILLIVAC INSTRUMENT CORP., P. O.

610 Fayette Avenue, Mamaroneck, N.

Y.

Box 997, Schenectady, N. Y. The
ELECTRONICS-May

1,

1957
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MV -02B

a -c

vacuum -tube

volt-

meter has a frequency range of 2
cps to 250 kc and a full scale voltage range of 3 my to 1 kv. The
instrument is equipped with galvanometer -attenuation switch which
makes it possible to obtain fast
needle response on all measurements above 20 cps, while the
necessary slow response is being
maintained between 2 cps and 20
cps.
High accuracy and calibration

[x1fihg News About The R1!volutiohaiy

"PARABALLOON"
Westinghouse - Baltimore Engineers
Have Adapted This Radical Antenna
For Use In Scatter Communications
Just a few short months after the development of the Paraballoon by Westinghouse Baltimore engineers, these same engineers
have developed an entirely new application for it
which promises to revolutionize "over -the -horizon" scatter communications. The new Paraballoon application is just one more example of the
pioneering leadership synonymous with
the name Westinghouse-Baltimore.

...

The Original Paraballoon
was mounted on a metal
support. Only the antenna
and balloon protector were

stability are obtained through a
fully electronically regulated
plate current supply and individual calibration controls for all 12
ranges of the instrument. Circle
P89 inside back cover.
COAX CONNECTOR
eliminates extra switching
R -F

TRU-CONNECTOR CORP., 416

Union
St., Lynn, Mass. Now available is
a new r -f coaxial connecter which
eliminates the need for extra
switching in many r -f and video
applications. Known as the TRU862, this QDS (quick-disconnect

small) connector incorporates a
spdt switch without increasing the
size of the connector. Circle P90
inside back cover.

From Westinghouse -Baltimore
comes an exciting new book every
engineer's family should read.

air supported.

"New Dimensions"-a book of
engineering career

opportunities-

tells you what you
and your family

want to know
..

Now
.
The Paraballoon
is completely a r supported
even lighter and more
easily erected. Air sup.
ported structures as large
as 65 ft. in diameter and
over 100 ft. high are under

-

about job opportunities, growth
possibilities, attractive benefits

and a rich, full life
in a progressive
community.

study.

For a copy of "NEW DIMENSIONS" write to
Dr. J. A. Medwin, Dept. 664
WESTINGHOUSE ELECTRIC CORPORATION
P. O. BOX 746, Baltimore 3, Maryland
Please indicate your degree, year of graduation,
and field of interest.
For a confidential interview, please send a complete resume of your education and experience.

NETWORK SWITCHER
handles high voltages

Westinghouse
SINCE

Advanced Electronics Systems, Ordnance,
X -Ray, Carrier Microwave, and Induction
Heating Equipment for Military, Industrial, and Commercial Purposes.

344

1830

BOMAC LABORATORIES, INC.,

An Engineer's Company

Salem
Road, Beverly, Mass. The BL -148
is a high -voltage, hermetically
sealed, armature type relay de-

veloped for switching radar pulse For

additional information on all items on this page, use post card on last page.
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NEW PRODUCTS

forming networks. It consists of
one set of spst h -v switch elements
and two sets of 1-v spst elements,
simultaneously operated from a
26.5 v d -c source.
The h-v elements are rated to
handle 7,500 v (15,000 v test) and
90 amperes (peak) 3.0 amperes
rms; the low voltage elements are
designed to safely handle 1,000 v
and 1.6 amperes d -c. Switching
time is less than 0.1 sec. The
switch portion is immersed in
Dow -Corning Silicone oil during
h -v operation.
The BL -148 weighs 3.6 oz and
has overall outline dimensions of
3 in. (maximum) length and 11'a
in. (maximum) diameter. Circle
P91 inside back cover.

Newa

Acetrim* sub -miniature
PfeC151On

TÑ/MAIÊ.Qt

!a P4Q/NTÊD C/C(//Tt
Here is another new development
sub -miniature precision
from Ace .
wire -wound trimmers especially for
printed circuits. Designed and produced to meet your tightest specifications, the new Acetrim has flat or
round tabs to facilitate production
assembly. Just plug into printed circuit board, secure, and dip solder.

specs

TV CAMERA TUBES
with low image persistence
NUCLEONIC

PRODUCTS

Ace delivers
Los

CO.,

Angeles, Calif., has available
three new Resistron (Vidicon
type) tv camera tubes. Type 135
is only is in. in diameter and 31
in. long. It features 300 -line resolution and is designed for use in
miniature cameras. Type 255 is
a standard size which features
600 -line resolution, excellent sensitivity, good edge focus and low
flare. Type 350 is a special large
size capable of 1,000 -line resolution. This tube has a diameter of
is in. and is slightly larger than
type 255.
Also available is a new Vidicon
ELECTRONICS

- May

1,

1957

For

1/º" size
l0 ohms to 150 K
weight 1/4 ounce
60° C. max.
power 2 w.
to
125° C.
temperature
sealed, moistureproofed,
anti -fungus treated
withstands severe shock,
vibration, acceleration
meets applicable Military

reliability

Modern mass production techniques assure delivery to meet your schedrigid quality controls assure highest standards of performance reliability.

...

ules

Acetrim

#563.
Acepot

-

write for Technical Data Unit
1/2"

sub -miniature precision

wire -wound linear potentiometers from
10 ohms to 250K. ±.3% standard. Write
for Technical Data Unit #564.
precision wire Nonlinear Acepot
wound nonlinear potentiometers for

-

sine-cosine and square -law functions and
other applications. High resolution, close

conformity. Write for Technical Data
Unit #572.
1/2" sub -miniature preX-500 Acepot
cision potentiometers for extreme temperatures of -55° C. to 150' C. 10 ohms
to 250K. Write for Technical Data Unit

-

#571.

frodemorks applied for

ACEPOT*
ELECTRONICS ASSOCIATES, INC.
ACETRIM* ACE
Telephone: SOmerset
See

Dept.
64130

E, 101

Somerville 44, Massachusetts
Dover St.
Engineering Representatives in Principal Cities

the newest and latest at Booths 56-57-the Pacific Northwest Instrument Show.
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do

you use
time

type tube sensitive in the infrared
region from 8,000 to 22,000 Angstroms. Circle P92 inside back
cover.

ADJUSTABILITY?
require problem!
Do You
Do you

Do

1equire
.. No

you require

A. W.

delay

HERMETIC

SEALING?

Problem!

BOTH? NO

PROBLEM

(continued)

for the

HAYDON

relays?
-I-160 F.

50,000 FT.

FUNGUS

SUN

POWER SUPPLIES
subchassis type
THE REFLECTONE CORP.,

RAIN

., He
)4f.

MM
SAND

Stamford,

Conn., has introduced two new

electronic subchassis power supplies. They are similar, but have
different output voltage ranges.
Output for model PS -S150 is 150
v, 150 ma d -c, 6.3 v, 6 amperes a -c
for model PS -S300, 300 v d -c.
Input is 115 v, 60 cps. The d -c
regulation is 0.5 percent for 10 percent lines, 1.0 percent for noload to full -load. Construction is
rugged and the units are easily
mounted on the chassis with four
screws. Easy adjustment can be
made for any operating voltage
within the limits specified. Circle
P93 inside back cover.
;

SALT-SPRAY

65°
Illustrated above are a few of the many
environmental conditions which these
compact timers are designed to withstand. More rigid requirements frequently
can be met upon special consideration.
Bulletin AWH TD401 Describes
6400 Series
DC units
AC units
11400 Series

--

400 cycle units
24300 Series
Nominal Range of Adjustment: 8-1
Timers supplied with:
AN connector

Hermetic Adjusting Knob
Glass Window and Calibrated Dial

ORTHO

TIME DELAY RANGESECONDS OR MINUTES

FIL

ó

.

FItTER

SER

TYPFflTER

PASS

PATfRSOH. N. L

/

Shown in the chart are typical ranges available in these units. Special
ranges frequently can be supplied to meet specific requirements.

5

Write for Bulletin AWH TD401

Qv%óNAYDON Çomfta««y
235 NORTH ELM STREET, WATERBURY20, CONNECTICUT
Design and Manufacture of Electro-Mechanical Timing Devices
PREFERRED WHERE PERFORMANCE IS PARAMOUNT.
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BAND PASS NETWORK
low insertion loss featured
FILTER CORP., 196 Albion
Ave., Paterson 2, N. J. The series
ORTHO

additional information on all items on this page, use post card on last page.
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NEW PRODUCTS

unlFilter is a band-pass interstage network featuring exceptional frequency attenuation characteristics with low insertion loss.

LOOK TO TOBE FOR PROGRESS

Units are available with bandwidths ranging from 6 kc to 35 kc
at a center frequency of 455 kc.
Typical adjacent channel rejection is 85 db at ±40 kc. The
unlFilter series includes types
suitable for use in triode or pentode mixer plate circuits eliminating the need for additional selectivity.
High stage gain is achieved
through the combination of low
pass band transmission loss and
high input and output impedance.
Field tests indicate no observable
ringing is introduced by the incorporation of the unlFilter in standard receivers.
Other available center frequencies range from 50 kc to 40 mc.
Circle P94 inside back cover.

electronic

2090

RF

filters

Medium power, 11 circuit
RF filter, designed
to operate in the range
of -55°C to -j-100°C.

LOAD ISOLATOR
for X -band radar
LITTON

INDUSTRIES,

5873

Rodeo

Road, Los Angeles 16, Calif. Model
X10/S132 ferrite load isolator
is especially designed for new
X-band radar where space and
weight are at a premium. Weighing only 1 lb it provides a minimum of 10 -db isolation over 8,500
to 9,600 mc with a maximum of
0.6-db insertion loss over the
whole band. Isolation in the middle of the band is approximately
13 db.
The isolator is only 2 in. long
and 2 in. wide. Vswr is 1.15 maximum. Designed to operate at
10 -kw peak and 10-w average
power, the isolator is also available for use at higher power.

Utilizing the resonance absorption characteristics of ferrites,
ELECTRONICS

- May

1,

1957

For

As specialists in the design and manufacture of RF filters since 1922,
TOBE has accumulated a vast wealth
of data covering filtering techniques.
When it comes to filtering problems,
TOBE can solve them.

TOBE Filterettes in both single and
multiple circuits, are available in several hundred standard designs to
meet any conceivable application. All
types are engineered to operate under
the most severe environmental conditions.

For further data or engineering aid,
write TOBE DEUTSCHMANN Corporation, Norwood, Mass.

Tobe Exclusives:
Miniaturization with maximum
quality.

Guaranteed attenuation characteristics under full -load operating
conditions.

Current ratings up to 350 amps.,
AC and DC voltage ratings up to
5000 volts.

Maximum insertion loss at all frequencies from 14 kc to 15,000 mc.

Each type available in a variety of
mounting styles.

PRODUCTS
TOBE

DEUTSCHMANN

CAPACITOR
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NEW PRODUCTS

the isolator offers a small and
light solution to long -lines and
other magnetron loading problems
caused by lengthy transmission
lines or excessive vswr's. Circle
P95 inside back cover.

airborne
equipment

FREQUENCY METER

allows 20 -channel servicing
ALLEN B. DUMONT LABORATORIES,
INC., 750 Bloomfield Ave., Clifton,

THE PUMP

THAT

CAN'T

N. J., has deçeloped a frequency

LEAK

meter capable of servicing multiple transmitter installations operating on from one to twenty
channels in mobile radio communications systems.
Type 5890-A is portable and
features transistorized circuitry.
It can be utilized with any transmitter operating within the complete land-mobile services' frequency bands -25 mc to 470 mc.
The case housing the instrument measures 8 in. wide by 7 in.
deep by 7 in. high. It weighs only
8 lb. Further information is available from the company. Circle
P96 inside back cover.

Leak -proof, Light -weight, Needs No Lubrication
DYNACOR, 400 cycle, leak -proof pumps can cut your maintenance costs by as
much as 90%. Compactly constructed without seals or stuffing boxes they positively prevent costly fluid losses. No. lubrication is required.
DYNACOR pumps can eliminate over-heating of expensive airborne
electronic equipment. Lightweight and space saving, these pumps are ideal for
circulation of coolants in airborne radar and other heat-generating electronic
equipment. Other applications include missile launching apparatus and fire
control mechanisms. DYNACOR pumps are especially suitable for pumping
flammable liquids.
DYNACOR pumps can be supplied in several models. Of these, the Model G
includes an expansion chamber. This feature plus the unitized construction prevents
leakage at any altitude or temperature. In this model the rotor and stator are
encased in a suitable metal cartridge, which can be changed readily without
special tools.
The Model GG is a compact unit with its rotor and stator immersed in the fluid
being pumped. Centrifugal, gear and vane types are available for special

<CtElRl.tlLx

applications.

DYNACOR pumps are available for single or three-phase AC input. 1/20 horsepower motor draws approximately 1 ampere. Other power inputs can be supplied
on special order.
Efficient over a wide temperature range, DYNACOR pumps operate effectively
from minus 60° F to plus 165° F.

NO SEALS

NO STUFFING BOXES
MINIMUM MAINTENANCE
Write today for literature
on unique DYNACOR pumps

c-4

l

32 NORTH
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CZ%??led

CORPOPAT/ON

MAIN STREET

NATICK, MASSACHUSETTS

-

SPEED,

cIM

c0.

uE'

MOTOR CONTROLLER
for accurate acceleration
GERALD K. HELLER CO., 1819

Indus-

trial Road, Los Vegas, Nevada.

The CX25 electronic controller
provides accurate acceleration and
speed control of shunt-wound d -c
motors ranging from 1/50th to
hp. Using the acceleration control, the motor can be brought up
to any speed from 1 to 2,200 rpm
in a short time or gradually over
a half -minute interval. This fea -

For additional information on all items on this page, use post card on last page.

www.americanradiohistory.com

CDSESE

GERALD K.
HELLER
BILWppE 4D

May

1,

1957

- ELECTRONICS

(continued)

NEW PRODUCTS

ture has wide application and is
especially important in the winding of fine wire and filaments that
break readily when subject to
sudden tension.
The fine -speed adjustment works
in conjunction with the coarse speed control. Motor speed may
be accurately and steplessly varied
through a 220 -rpm range with 270
degrees of rotation of the fine speed control pot.
The controller uses one C3J
thyratron tube. This automatically increases voltage to compensate for additional loading of
the motor armature. Thus the
speed of the motor is maintained
with good regulation. The CX25
is available for use in original
equipment. Circle P97 inside back
cover.
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pressure.
Seated height is 2 in.; diameter,
in.; weight, 1 oz maximum.
Further information is available
from the company. Circle P98 inside back cover.
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INDUSTRIES,

West Orange, N. J., has developed
a new miniature thermal delay
relay (shown at the left). This
vibration resistant unit is specifically designed for applications in
both missiles and jet aircraft.
Among its many design features
are: virtual elimination of contact
chatter up to 1,500 cps at 10 g's;
no resonaece to 500 cps; good ambient compensation between -65
C and +85 C-operation at higher
temperatures when necessary;
contacts rated for 1 ampere at
27.5 v d -c or 3 amperes at 115 v
a -c and extra -rigid construction
for exceptionally high contact

ELECTRONICS

...,

TORO11DAL
CO M PO N-ENTS

2t

DELAY RELAY
new miniature type
THOMAS

.

1, 1957

r

Whether it's a complex 10 winding magnetic
at Celco each toroid
amplifier or a simple choke
is precision -made. New core materials are used in
Toroidal magnetic amplifiers, reactors and transformers to achieve maximum performance.
At Celco, the proper matching of cores, winding,
handling, impregnation, encapsulation and electrical
history of the final assembly is carefully controlled
to maintain the original design characteristics.
Our years of design, development, and production know-how are available for application to your
specific TOROIDAL problems.

...

* For immediate attention,
call DAvis 7-1123
or write today.

-

eo.cdea.ctl.ce Ete9GeWtüte, .C'a(044414444

e#X.

MAHWAH, NEW JERSEY

on last page.
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Linear Scale A -C Ammeter. Beckman/Helipot Corp., Newport Beach,
Calif. Details of the company's
newly developed linear scale a -c
ammeter are given in data sheet
839. Easily read linear scales
plus high accuracy are two of
the features stressed.
The dial markings on the ammeter described are evenly spaced,
thus eliminating crowded divisions at one end of the scale. The
deflection of the needle is always
directly proportional to the amperage.
The data sheet points out that
accurate performance is assured
by a series of rigid tests which
qualified the unit for use in military aircraft. Circle L1 inside

Stipettip
Teflon

Insulated

Magnet Wires

Hook-up Wires
Cables

Tubing
PECIALTY WIRES USING
TEFLON, GLASS AND SILICONE
'duPont Polyteraf!uoroethylene

NEED THE ABOVE

?

NEED IT FAST ?
S'EE.US FIRST !
Send for Our Catalog

For Technical

Information, Prices 8 Deliveries Call

American

Wires, Inc.

STp

West Canal St., Winooski, Vt.

Burlington 2-9636
GENERAL SALES OFFICE
194 Nassau St., Princeton, N. J.
Phone Princeton 1-4450
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For

formation covering d -c to d -c converters and d -c to a -c inverters.
Also available is a seven -page
technical bulletin which provides
operational characteristics, design
data and technical description on
these converter and inverter units.
Circle L4 inside back cover.
Time Delay Relays. Elastic Stop
Nut Corp. of America, AGA Division, Elizabeth, N. J., has issued
a four-page illustrated bulletin,

SR-5R, containing selection information for hermetically sealed
Agastat time delay relay models
whose light weight and reduced
dimensions make them specially
suitable for aircraft applications.
The bulletin includes a selecback cover.
tion chart which gives terminal
type, contact and terminal arSilicon Rectifiers. Sarkes Tarzian, rangement, and dimensions for
Inc., Rectifier Division, 415 N. the five basic SF type Agastat
College Ave., Bloomington, Ind. models. Three illustrations proDesign Notes No. 15 covers the vide supplementary information
SM series of silicon rectifiers about contact and terminal arwhich provide a voltage range rangements, and four diagrams
from 800 to 2,800 v peak inverse show mountings and enclosures.
and current ratings that range Operation of the models is defrom 325 to 450 ma.
scribed and coil data and contact
The compact package design for specifications are given. Circle
the power rating described makes L5 inside back cover.
the SM series ideal for use in
transmitter and other types of h -v TV Transmitter Monitor. General
medium current power supplies. Radio Co., 275 Massachusetts
Circle L2 inside back cover.
Ave., Cambridge 39, Mass. Volume 31 No. 4 of the Experimenter
Speed Reducers. Western Gear illustrates and describes a new tv
Corp., P.O. Box 182, Lynwood, transmitter monitor. Illustrations,
Calif. Bulletin 5616 covers a new basic principles, design features
line of double and triple -reduc- and specifications are included.
tion speed reducers, with ratings Circle L6 inside back cover.
up to 50hp and efficiency ranges
from 97 percent or better. The Temperature Indicators. Leeds &
speed reducers described bear the Northrup Co., 4934 Stenton Ave.,
trade name "Strait Line" and are Philadelphia 44, Pa. Data sheet
immediately available in all mod- ND46-33 (23) contains concise inels. Circle L3 inside back cover. formation about the electronic
Speedomax G potentiometer inConverters and Inverters. Elec- struments which indicate thermotronic Research Associates, Inc., couple temperatures at the flick of
67 E. Center St., Nutley 10, N. J., a switch on a drum-type scale
has available two new literature 25i in. long. The sheet lists feapieces covering the line of trans- tures, specifications and ranges
istorized semiconductor convert- for (1) a standard -case instruers and inverters. Available is a ment with door -mounted switches,
two-color catalog sheet listing full (2) a small -case instrument used
technical details and pricing in- with separately -mounted switches

additional information on all items on this page, use post card on last page.
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and (3) a console instrument for
desk-top mounting, for as many as
200 thermocouple points. Circle
L7 inside back cover.
Impulse Counters. Landis & Gyr,
Inc., 45 W. 45th St., New York 36,
N. Y. A feature of the new Sodeco

bulletin describing electric reset
impulse counters is a discussion
of the shape of impulses recommended to activate the counters.
Also included in the bulletin
are illustrations, drawings and
descriptions of 4, 5 and 6-digit
electric zero reset counters, including descriptions of the various
auxiliary contact options available. Circle L8 inside back cover.

Facilities Brochure. Laboratory
for Electronics, Inc., 75 Pitts St.,
Boston 14, Mass., has published a
12 -page brochure describing its
facilities. The company is engaged in the manufacture of electronic test equipment component
parts for the electronic industries,
in the custom manufacture of
complex electronic devices and in
electronic research and development. The booklet now available
describes and illustrates these facilities. Circle L9 inside back

43(1;I

,
BIRD Model
DIRECTIONAL WATTMETER

ea

D,c7ecelef

- .

WATTS FORWARD

L'.oaxtal.'4,44.
WATTS REFLECTED..9«500.
the actual operin
antenna
Measures POWER into the
ating circuit. Continuous monitoring if desired.
Measures reflected power, direct reading. In antenna matching work, results show directly in lower reflected power.
Ideal for mobile equipment.
Tests 50 ohm r-f lines, antenna connectors, filters-quickly.
ACCURATE because of high directivity and small
frequency error.
no full scale
DIRECT READING - no calibration charts,

for
meter adjustments needed. Meter scale reads directly
reading.
all ranges and is expanded for better down -scale
CONVENIENT does not require reversal of r -f connections. No auxiliary power required.
Negligible power loss and insertion VSWR.
Full scale power range and frequency range are
determined by the selection of plug-in elements
from the following list.

-

25-60
Frequency Range -25-1000 megacycles
xis
(A), 50-125 (B), 100-250 (C), 200 cle (D), 4eran es (E).
Available
Power Range -10, 25, 50, 100, 250, and 500 watts full scale.
in moat frequency ranges.
5% of full scale.
Accuracy

-

_.

sions: 7" s 4" s 3" Weight,
4 pounds.
S0239 jacks for PL259 plugs

available.

RD
ELECTRONIC CORP.
EMI

1800 EAST

38TH ST.,

r

Model 43 with front element
in operating position. Dimen-

I

VAN GROOS
COMPANY
Sherman Oaks, Cal.

CLEVELAND 14, OHIO

TERMALINE Coaxial Line Instruments

cover.

Engineering Guide on Teflon Wire.
Alpha Wire Corp., 200 Varick St.,
New York 14, N. Y., has released
the two-color four -page Catalog
T-1 describing all the engineering
characteristics of its Altemp Teflon high -temperature insulated
hook-up wire which uniquely suit
it for high -frequency, high -temperature, miniaturizing, weatherizing and ruggedizing applications. Both the extruded and
spiral -wrapped insulation types
are available in put -ups of 10 ft,
25 ft, 50 ft, 100 ft, 250 ft, 500 ft,
and 1,000 ft and are detailed
as to conductor sizes, conductor
strands, insulation thickness, voltage rating, outside diameter and
stock colors. The catalog also includes a series of special constructions of this wire available -to order. Circle L10 inside back
cover.

Electronic
Engineers
CAREER FULFILLMENT
IS

A

MAXSON TRADITION

ability and ambition go unrecognized simply
because an engineer is associated with on organization
whose scope is too shallow
to permit complete expression. We sincerely believe
that the currently expanding
activities of The W. L. Maxson
Corporation offer the crealimitless
engineer a
tive
range of assignments for career fulfillment.
Too often

THE

W.

L.

Subminiature Teflon Terminals.
Tri -Point Plastics, Inc., 175-177
ELECTRONICS

- May

1,

1957

For

DEVELOPMENT

Responsible positions now available in the fields of research and
development. Kindly send resume
and salary requirements to:
Mr. L. W. Albright
Technical Placement Manager

MAXSON

,-f
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Willets Road, Albertson, L. I.,
Subminiature, Teflon -insulated terminals that can be installed in seconds and used under
severe conditions are described in
two technical bulletins. The bulletins provide terminal dimensions, capacitance and flash -over
ratings. Four stand-off and five
feed -through subminiature Trinseel terminals are described. Sizes
range from 0.148 in. to 0.218 in.
diameter, all with 0.040-in, diameter brass conductor pins with
a variety of solder finishes available. Installation is by simply
pressing or corking the terminal
into drilled or punched holes, a
permanent hold and seal being effected by resilient Teflon insulation.
Copies of Trinseel bulletins
MT -157-S (standoff terminals) and
MT -757-F
(feedthrough terminals) are available. Circle L11 inside back cover.
N. Y.

Hycor band-pass and low-pass tele metering filters are produced in
exact accordance with accepted
military standards. In addition to
designs which conform to Applied
Physics Laboratory
specifications,
miniature units are available.
Hycor telemtering filters ore potted
for complete protection against vibration and humidity. The finest
components ore used to minimize
aging effects on characteristics.

Send for Bulletin TF which describes standard types available.
Hycor engineers will be pleased
to quote on your most exacting
specifications.

Representatives in

Principal Cities

Division of International Resistance Co.
12970 Bradley Ave., Sylmar

i
352

1,

Calif.

Resistance Measuring Bridges.
Shallcross Mfg. Co., Collingdale,
Pa. Seven bridges covering d -c
resistance measurements from 1
ttohm to 1 -million megohms to
tolerances as close as -0.02 percent are described in bulletin
L-19B. Types illustrated range
from general-purpose Wheatstone
bridges for laboratory and field
use, and Kelvin -Wheatstone and
Megohm-Wheatstone bridges for
precise measurements of extremely low or extremely high resistances, to special purpose percent -limit bridges that make
resistance measurements within
preset tolerance on a fast go,
no-go type of production line
basis. Circle L12 inside back
cover.
Lighted Pushbutton Switch. Micro
Switch, A Division of Minneapolis Honeywell Regulator Co., Freeport, Ill. Data sheet 116 covers
the 52PB7-T2 turn -to -lock -down
lighted pushbutton switch. The
dual-purpose switch described
functions as a conventional pushbutton when pushed straight
down; when pushed and turned 30
deg clockwise, the switch is held
maintained in the operated position; when turned counterclockwise from this position, the button

pops up and returns the switch to
the unoperated position. Included
in the catalog sheet are dimensional drawings, electrical rating
and prices. Circle L13 inside back
cover.

Metal Film Precision Resistors.

International Resistance Co., 401
N. Broad St., Philadelphia 8, Pa.
The four -page catalog data bulletin B-3 contains comprehensive
data on construction, applications,
characteristics, identification, tol-

erance and dimensions of a line of
metal film precision resistors. Detailed performance charts and
graphs are included. Circle L14
inside back cover.

Analytical Instruments. PerkinElmer Corp., Norwalk, Conn., has
published a 16 -page catalog of
laboratory analytical instruments.
It describes the company's line of
infrared and ultraviolet spectrophotometers,
monochromators,
flame photometers, vapor fractometers, as well as accessories and
instrument components available
for use with them.
Also included is a brief description of P -E's process control instruments. Circle L15 inside back
cover.

Instruments Catalog. Humphrey
Inc., 2805 Canon St., San Diego 6,
Calif., has published a new 24 page catalog with photos, descriptions, general specifications and
test data on 21 of its standard
precision guidance and control

instruments.
The catalog contains information on free gyros and rate gyros,
linear and angular accelerometers,
and rectilinear and rotary potentiometers. It includes an outline drawing and connection diagram for each instrument in
addition to specifications and description. One section is devoted
to a description of the company's
test procedures set up to assure
quality performance of each individual instrument produced. Circle L16 inside back cover.
Bobbin Winder. Geo Stevens Mfg.
Co., Inc., Pulaski Rd. at Peterson,
Chicago 30, Ill. A newly issued
catalog page pictures and fully

For additional Information on all items on this page, use post card on last page.

www.americanradiohistory.com

May

1,

1957

- ELECTRONICS

--.-.IM,.1..

NEW LITERATURE

(continued)

90 1111111113111111111111111111111.11111111111
130

2

1111111111111111113111111111111111111111111111111

11111/'11111111111111111111111311

ii1

70
0 1111

O

4.°
zD

411111131113111111111111111111111131111

1111111111111111`

20

30

40

50

60

TO

80

90

100

SHAFT ROTATION %

How would you

match this curve

to shaft rotation?
The VERNISTAT Adjustable
Function Generator
for you! Here it is:

will do it

The VERNISTAT Adjustable Function Generator-a variation of the

VERNISTAT a.c. potentiometerpermits quick and easy alteration of
any nonlinear function. The adjusting mechanism provides a graphic
display of the function which may
be mathematical or empirical,
including those with multiple slope
reversals.

CHARACTERISTICS:
100-transformer taps connected to 31 pole, 100-position printed circuit switch.
any pole can be switched to any tap.
size: 61/4" x 7P/e" x 27/8'.

potential of each pole adjustable to

±0.5%.
mininum slope of voltage output curve:
zero.

maximum voltage between adjacent
poles: 12.

frequency rating: 400 or 60 cps @ 130
volts depending on model.
output impedance: 130 ohms maximum.

vernistate
division
PERKIN-ELMER CORPORATION
Norwalk, Connecticut
ELECTRONICS-May

1, 1957
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describes the model 312 -AM highspeed, direct -drive, adjustable
winding length, bobbin winder in
which gear changing is eliminated. Complete technical data
include description and dimensions of coils and wire sizes
wound, tension equipment selector, winding speeds and range,
slow -start, reduced setup time,
motor equipment, counter, brake,
mounting, time -saving resettable
wire guide and carriage, reversing
magnetic clutches, output end of
spindle, emergency safety stop
button, single shot lubrication and
tailstock. Circle L17 inside back
cover.

interchangeable with
many other makes

Instruments Catalog. Brush Electronics Co., 3405 Perkins Ave.,
Cleveland 14, Ohio, has released a
new condensed catalog, illustrating and describing its complete
line of Bruel & Kjaer instruments
for sound, strain, vibration and
acoustical measurements. The 24 page literature contains more
than 60 photographs. It is sectioned for ease of reference and
includes instruments for production testing, chart paper and accessories.
A brief description accompanies
a photograph of each of the instruments covered. The catalog
also includes a list of the company
representatives, including their
territories, where additional information can be obtained. Circle
L18 inside back cover.
Comprehensive Engineering Service. Briggs Associates, Inc., 10
DeKalb St., Norristown, Pa. A
four -page folder covers the company's available engineering service in electronics, mechanisms and
materials. Development work; systems, subprojects or product
ideas; surveys undertaken and
facilities available are discussed.
Circle L19 inside back cover.
Vinyl Compounds. Bakelite Co., A
Division of Union Carbide & Carbon Corp., 30 E. 42nd St., New
York 17, N. Y. Issue No. 95 cf
Kabelitems covers a line of vinyl
wire and cable insulating and
jacketing compounds. Included are
charts showing suggested uses,

Stromberg-Carlson's new type "E"
relay combines the time -proven
characteristics of the type "A" relay
with a mounting arrangement common to many other makes.
As the sketch above shows, our
new frame mounting holes and coil
terminal spacing allow you to specify these relays-of "telephone quality"-interchangeably with brands
you have been using. Costs are competitive and expanded production
means prompt delivery.
Welcome engineering features of
the new "E" relay are*Contact spring

*Coil:

single or double wound, with taper tab
or solder type terminals at back of relay.

* Operating voltage:

200 volts

DC

maximum.

You may order individual can covers in a choice of 3 sizes for the new
relay, as well as for our type "A"
and "C" relays.
For complete details and specifications on the "E" relay and other
Stromberg-Carlson relays, send for
your free copy of Catalog T-50008.

STROMBERG-CARLSON
A

DIVISION OF GENERAL DYNAMICS CORPORATION

TELECOMMUNICATION INDUSTRIAL SALES
114 CARLSON ROAD, ROCHESTER 3, N. Y.

additional Irformation on all items on this page, use post card on last page.
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designations and technical
data sheets on ten types of Bakelite vinyl compounds. Circle L20
inside back cover.
UL

IN STAMPING AND DRAWING

KOVAR
COMPLETE FACILITIES FOR PRECISION
PRODUCTION OF ELECTRONIC COMPONENTS
Our facilities are geared to meet your production
and engineering needs for components of any description. Unusually Complete Tool Room Press
ShopHydrogen Annealing, Machining and Polishing Operations Glass -to -Metal Hermetic Sealing.
Production of completed parts ready for assembly
in your own plant.
A complete service in our plant
means prompt service to your plant.

THERLO

RODAR
FERNICO

Other IRON -NICKEL -COBALT Alloys

CUT TOOLING COSTS!
Over 3,000 high precision tools and
dies available to reduce your initial
tooling time and costs.

Call on us for free consultation and quotations.

ZELL PRODUCTS CORP.
279 Main Street, Norwalk, Conn.

Electrical Engineer for
Digital Computers
The Electronics Division of Curtiss-Wright Corporation
has an opening in New Jersey for MS or Ph.D in EE for
study and analysis of the applications of digital computer
techniques to current and future equipment used in flight
simulation. He will be responsible for the analysis, application, design and development of circuits, systems and
equipment with initial emphasis on simulation of aircraft
radio and navigational aids. To the right man this position
will lead to supervisory responsibility for the digital computer program. Consequently, this presents an excellent
opportunity for growth. High starting salary with unusual
employee -benefits program. Write in complete confidence
to:
R. G. CONRAD
MGR. ENGINEERING RECRUITMENT, DEPT. ET -3
CURTISS-WRIGHT CORPORATION, WOOD -RIDGE, N.J.

CO RTISS'WRIGHI
CORPORATION

354
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High Reliability Capacitors.
Sprague Electric Co., North
Adams, Mass. Engineering bulletin 2900 and specification PV-100
contain complete technical information on the Hyrel Q subminiature metal -clad paper capacitors
which are hermetically sealed
with compression-type glass -to metal solder -seal terminals. The
units described are available in
both conventional tubular and
screw -neck mounting styles, are
vitamin Q impregnated and designed for operation from -55 C
to +125 C. Voltage ratings of 200,
300, 400 and 600 v d -c are standard. Circle L21 inside back cover.

WOOD -RIDGE, N. J.

Magnetizers. The Indiana Steel
Products Co., Valparaiso, Ind. A
two -page bulletin offers two principal types of magnetizers-the
electromagnetic and the permanent -magnet type. The magnetizers discussed meet the requirements of most applications and
offer many advantages.
The publication includes data
and charts on the magnetizers as
well as information and pictures
of both types and also includes
directions on how to use the magnetizers. Circle L22 inside back
cover.

Microlimit Control Cable Gage. Industrial Gauges Corp., West Englewood, N. J. A new brochure
describes continuous, noncontact
diameter measurement and control equipment for insulated wire
and cable, extruded tubing and
shapes.
The equipment described spans
the range of 0.4 to 3.0 in. in two
standard sizes and up to 12 in. in
special sizes. Measurement, control and recording sections are
offered in a variety of combinations to suit specific objectives.
Circle L23 inside back cover.
Motors. Induction Motors
Corp., 570 Main St., Westbury,
L. I., N. Y. Engineering data on
the special-purpose 2000 series d -c
motors are presented in a new de D -C

additional information on all items on this page, use post card on last page.
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sign specification sheet. Units discussed are available in a variety
of input voltages, output powers
and windings and are offered with
gear speed reducer and/or speed
governor. Performance curve and
engineering drawings of units are
included. Circle L24 inside back
cover.
Supply for Large Currents.
Dynamic Controls Co., 1955 Massachusetts Ave., Cambridge, Mass.
Bulletin DC T-157 presents the
transient performance and other
electrical and mechanical features
of these well -regulated thyratron
supplies. Oscillographic recordings show the response of the output voltage for a 150-v 50-ampere
supply upon the application of
step functions of a -c line voltage
and large increments of load. Features discussed are as follows:
Response time is less than 10
millisec and recovery is completed
within 20 millisec. Voltage regulation is within ±0.15 percent.
Unusual features included are adjustability of output voltage with
a single knob from 110 percent of
rated to 20 percent of rated, full
current rating at all voltages,
close regulation throughout the
operating region and an efficiency
of more than 80 percent at full
load. Circle L25 inside back cover.

Compression and Kovar Type

SEALS
HERMETIC
"The Seal of Excellence"

D -C

Environmental effects on Precision Pots. Helipot Corp., Newport Beach, Calif., has available
free copies of the illustrated technical paper 762 which discusses
the effects of extreme temperatures, vibration and shock, humidity, altitude and acceleration on
precision potentiometers. Included
in the discussion are an analysis
of applicable specifications, potentiometer characteristics affected by the various environments and a detailed description
of each environmental condition.
Circle L26 inside back cover.

Testing Equipment. Cal-Tronics
Corp., 11307 Hindry Ave., Los Angeles 45, Calif., has published a
brochure detailing its specialized
electronic testing equipment products. In addition to testing equipment information for guided missiles, radar and fire control, the
ELECTRONICS -May 1, 7957

Meeting the ever-increasing standards of perfection established
by the electronics industry is a challenge admirably met by Zell's
highly skilled engineers. They are able to exercise unusually
rigid quality controls because all production operations are carried out in Zell's own completely equipped, ultra modern plant.
ZELL Hermetic Seals Enjoy These Desirable Characteristics:

*
*

*

*

High resistance to mechanical and thermal shock.
A

stable finish that protects seals against corrosive atmospheres.

ZELL'S GOLD PLATE WITHSTANDS THE MOST STRINGENT TRANSISTOR
ETCH TESTS DEVISED.

*

Tight dimensional tolerances.
weldability and solderability.
ALL FACILITIES UNDER ONE ROOF

Excellent electrical properties.
Easy

S'pecialiSlc

Complete tool room facilities.
65 Power Presses (to 50 tons).
Double stage annealing -fusing furnaces.
Advanced plating facilities for Nickel,
Gold, Tin, Cadmium, Copper, Silver, etc.
Complete glass facilities.
Mass Spectrometer leak testing.
ZELL engineers control every process every
step of the way. assuring uniform quality
and performance.
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AND OTHER ALLOYS

Write

us

for

FREE

Technical Consultation and Information.

ZELL PRODUCTS CORP.

° vur ì+;,-,fi _..:

.... +....+1t:-.gin.:
The

completeness of

our

facilities

._;_:1h.

assures

279 Main Street, Norwalk, Conn.
the

C

r"

completeness

of

your satisfaction!

For Lab or
Production Testing
Just turn the oscillator dial,
manually or by
a motorized sweep drive,
and the impedance curve
of load Z is traced on
a regular or an expanded
Smith chart.
Either an oscilloscope
or a two -axis recorder
can be used.
Write for

descriptive
bulletin
E 557
Oscilloscope

Oscillator
Load "Z" to
be measured

legpoy

Ai-i111N/

itti i;ig

Co.,

Iii

299 ATLANTIC AVE.. BOS-ON. MATS

INSTRUMENTS-ANTENNA SYSTEMS

Model 11-P
Model 11-Q

- COMPONENTS -
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NOW... ANY MICROWAVE
COMPONENT CAN BE

BUILT AND ENGINEERED
TO YOUR PARTICULAR

APPLICATION
Regardless of complexity, design or tolerance problems-you
can get UHF or microwave components that are job -engineered
to your application. All units
are delivered, electrically tested
and proven, ready for immediate
operation.
Components can be built from
your prints or can be designed

and built to integrate with the
application. Close and confidential coordination is maintained from drawing board stage

to installation.
Range of assemblies is practically unlimited-from dc. to
over 40,000 mc., military or industrial. Typical examples are

these components, delivered
ready for field use:
Telemetering
Tuneable
S -Band
Transmitter

. .

Cavity-

re-entrant type, pulse outputl50w.,operates at extreme altitudes
and under extreme conditions of temperature, humidity and salt spray.

..

Improving signal-to-noise ratio
selectivity...

.

Tuneable
UHF

Pre-Selector-

relatively low frequency
coaxial resonator with very low insertion loss, extreme selectivity and very
high signal-to-noise ratio. Especially
adapted to use in aircraft or in crowded
communication bands.

Calibrating... designing
S -Band
components.. .

(continued)

brochure contains information on
engineering, designing and planning personnel.
Foto -Etch Circuits, a division
of Cal-Tronics, is also featured.
This division provides complete
service in printed circuitry including artwork, engineering and
design. Circle L27 inside back

Cavity-

re-entrant type,
complete with thermistor mount and
calibrated variable attenuator. Frequency range 2700 to 3400 mc.
Get the facts on our complete design, engineering
and mechanical fabrication
facilities. Have us quote
on your needs-cavities,
mixers, duplexers, multipliers, rotary joints, twists,

bends and other components or assemblies.

Contact us today. Request catalog.
1

-Y -M ENGINEERING

COMPANY
4631 LAWNDALE AVENUE, LYONS, ILLINOIS
(Chicago Suburb)

Anywhere ...
At sea, in the icy
cold of the
antarctic!

5.5.WHITE Molded
Resistors in values
up to 50,000
megohms
retain their
characteristics.

cover.

Direct -Writing Recording Systems. Brush Electronics Co., 3405
Perkins Ave., Cleveland 14, Ohio,
has released a six -page folder illustrating and describing its direct -writing recording systems.
Covered in the profusely illustrated literature is the company's
line of oscillographs, amplifiers
and its penmotor, plus accessories
and supplies used with the basic
instrumentation. In total, five oscillograph models and six amplifier models are pictured and more
than a dozen are described.
The folder also lists application
information, plus application and
design features of many of the
instruments covered. Circle L28
inside back cover.
Silicon Power Rectifiers. Hughes
Products, A Division of The
Hughes Aircraft Co., International Airport Station, Los Angeles 45, Calif. Data sheet DS40
contains physical and electrical
characteristics for a series of 10
new silicon power rectifiers. For
information not appearing on the
data sheet, sales engineers are
available to discuss specific requirements. Circle L29 inside back
cover.

Infrared -Sensitive Photoconductors. Electronics Corp. of Amer-

S -Band
Signal
Generator

356
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ica, One Memorial Drive, Cambridge 42, Mass. Infrared -sensitive
lead -sulfide photoconductors for
detection and guidance systems
are described in a new bulletin.
Technical specifications and ordering information are given for
four general cell types having a
wide range of performance characteristics. Charts for cell response as a function of both wavelength and source temperature are
shown.
The bulletin tells how lead sulfide semiconductive surfaces have
advantages over other radiation -

in Any

Weather
Airborne, in the
steaming heat of
the tropics!
$.$.WHITE Molded
Resistors are
made of coated,
non -hygroscopic
material that
resists moisture.

"ALL-WEATHER"
Molded Resistors
Withstand Temperature
and Humidity
FIXED RESISTANCE VALUES RANGE

FROM 1000 OHMS TO 10,000,000

MEGOHMSI
65X Molded Resistor 1 watt
80X Molded Resistor
watts
While bargain buys in resistors are wearing out and being replaced, durable S.S.
WHITE "All -Weather" Molded Resistors
are still giving top performance in hundreds of commercial, industrial and scientific applications.
Our resistors are characterized by low
noise level
precision
stability .. .
have negative temperature and voltage coefficients. Compact
excellent stability
and mechanical strength
values do not
deteriorate due to age.
We'll be glad to cooperate with you in
applying these high-quality resistors to
your product. For our Bulletin 5409, just
drop a line to Dept. R.

--3

...

...

INDUSTRIAL DIVISION
10 East 40th Street
New York 16, New York
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sensitive materials in terms of
response, sensitivity, response
time, and signal-to-noise ratio.
Their applications include missile
guidance, fire control, aerial
mapping, data reduction and spectroscopy. Circle L30 inside back
cover.
Ultrasonic Equipment. Branson
Instruments, Inc., 37 Brown House
Road, Stamford, Conn., has available a pamphlet describing a line
of ultrasonic equipment for thickness testing, flaw detection and
metal cleaning. Instruments covered include the Vidigage and
Audigage thickness testers, the
Sonoray ultrasonic transmission
tester, the Coatingage magnetic
thickness gage and the Sonogen
ultrasonic power generators. Circle L31 inside back cover.

Integrating Gyro. Reeves Instrument Corp., 215 E. 91st St., New
York 28, N. Y. Technical data
sheet 202 illustrates and describes
the 201G integrating gyro. Included are design features, dimensional drawings and typical specifications. Circle L32 inside back
cover.

Why, 'CHOKE" you r

just "CRADLE' it with a

HEXACON
HATCHET SOLDERING IRON
A COMPLETE LINE
OF HATCHET IRONS
BY HEXACON

The operator has to "choke" the conventional

straight iron to hold it, whereas the

HEXACON HATCHET IRON "cradles" in
the hand with no perceptible grip whatsoever
thus relieving hand strain and eliminating
the "heavy hand", the cause of poorly soldered joints. Because HEXACON HATCHET IRONS are perfectly balanced in
weight, they enable the operator to solder in
a natural position and relieve fatigue of arm
and back.
Send for new circular No. 70H giving more
details and comparative competitive perform-

-

-Originator

and Pioneer
I

CAT. NO.

WATTS

TIP DIA.

25H
26H
30H
70H
100H
150H
151H
200H
300H

25
30
60
80
100

1/8"
3/16"
1/4"
3/8"
3/8"
3/8"
1/2"
5/8"
7/8"

150
175

200
300

ance data.

PRICE
$

6.50
6.50
6.75
11.00
12.00
12.75
13.50
14.00
18.25

INDUSTRY'S No .1

HEXACON ELECTRIC COMPANY
130 West Cloy Ave., Roselle Park, New Jersey

H

SOLDERING IRON

Churchill ¼ ATR Cases

Pressure Sensing Devices. Clark
Electronic Laboratories, Box 165,
Palm Springs, Calif. Bulletin 276
illustrates and describes Celab
pressure cells and devices. Included is information on force,
vacuum and tension cells; stud
mounted pressure contactors.; high
pressure load cells; microminiature pressure cells; and paints,
liquids, plastics and powders for
research and design engineers.
Purchasing information and prices
are given. Circle L33 inside back

Meet AR/NC Spec #404
Saves Space

Adapted to use of miniature electrical
components
Employs newer type Cannon DPA
multiprong connector
Standard configuration of indexing pin
holes (Can be used as guard against
equipment being plugged into wrong
location in radio or equipment racks)
Three separate removable deck plates
provides large area for mounting electrical components
Units carried in stock. Indexing pin
holes added upon request.

cover.

Equipment Mounting.
Lord Mfg. Co., Erie, Pa. Bulletin
No. 705 illustrates and describes
Radiofocal mounting bases for
aircraft electronic equipment. Included are a resonance curve and
a table of natural frequencies.
Availability of the company's engineering staff is also discussed.
Circle L34 inside back cover.

Aircraft

MODIFICATIONS MADE TO MEET
SPECIFIC REQUIREMENTS
For further details
write for Data Sheets #5 and #6

Electronic Tracking Systems. Cubic Corp., 5575 Kearny Villa Rd.,
ELECTRONICS

- May

1,

1957

For

additional information on all items on this page,

use post card on last page.
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(continued)

San Diego 11, Calif. Document
B-571 is a 16 -page brochure describing the company's tracking
systems designed and produced
for the U.S. Air Force. Angle measuring equipment (AME) and

distance -measuring equipment
(DME) are discussed and their
applications are given. Circle L35
inside back cover.

IT'S
.

.

.

POWRARM

RIGHT

DOWN

THE

LINE

At Power Products Co., Grafton, Wis.

Wilton PowRarms, placed every two feet on a 100' long conveyor, help Power
Products Corporation assemble six gosoline engine models on a single line.
PowRarms, which can be moved to ary ongle in all three planes, and locked
in position, enable operators to adjust work pieces to any convenient angle of
approach. The result is an exceptionally high rate of production on all models.
PowRarms cone in a wide range of automatic and manual models.

Attach this ad to your letterhead for a free demonstration or literature!

WILTON

TooL MEG. co., INC.

SCHILLER PARK, ILLINOIS

Sold by Leading Distributors The World Over

This ONE instrument checks RI, IF,
and AF performance of receivers.

Standard
Signal

Generator
20 cycles -50 mc.
FEATURES:

Continuous frequency
coverage from 20 cycles
to 50 mc.

MODEL 82

Direct -reading individually calibrated dials.

SPECIFICATIONS:
FREQUENCY RANGE: 20 cycles to 200 Kc. in four
ranges. 80 Kc. to 50 Mc. in seven ranges.

Low harmonic content.
Accurate, metered output.

OUTPUT VOLTAGE: 0 to 50 volts across 7500 ohms
from 20 cycles to 200 Kc. 0.1 microvolt to
volt across
50 ohms over most of range from 80 Kc. to 50 Mc.

Mutual inductance type
attenuator for high fre-

1

quency oscillator.

MODULATION: Continuou:.ly variable 0 to 50% from
20 cycles to 20

Stray field and leakage

Kc,.

POWER SUPPLY: 117 volts,

negligible.

50/60

cycles. 75 wate.

Completely self-contained.

DIMENSIONS: 15" x 19" x 12". Weight, 50 lbs.

a
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MEASUREMENTS

CORPORATION
&OONTON

NEW JERSEY

Component Machining and Testing. Paraplegics Mfg. Co., Inc.,
10068 Franklin Ave., Franklin
Park, Ill., has prepared a new
eight -page booklet giving full description of its facilities for machining and testing of electrical
and electronic components. Circle
L36 inside back cover.
Copper -Clad Laminate. Formica
Corp., 4411 Spring Grove Ave.,
Cincinnati 32, Ohio. "New Formica Cirprint" is the title of a
four -page, two-color brochure de-

scribing the characteristics of
Cirprint, the new copper -clad laminate specifically developed for
the printed circuits used in the
radio and tv industries.
Cirprint meets military specification MIL -P -3115B for type
PBE-P. Copies of brochure No.
755 are available. Circle L37 inside back cover.

Radar Reflectors. Millcraft Inc.,
1119-21 Merriam Blvd., Kansas
City 3, Kansas. A four -page folder
illustrates and describes a line of
radar reflectors which have had
thorough testing and are currently
in use by several agencies of the
Department of Defense. Included
are the 360 Multi -Unit series for
airborne radars, the 10 series of
calibration reflectors for ground
radar and the 200 series for maritime applications. Circle L38 inside back cover.

Aluminum Plugs and Sockets. The
Plessey Co., Ltd., Kembrey St.,
Swindon, Wilts., England, has
published a brochure listing the
entire range of soldered and solderless Mk. 4 aluminum plugs and
sockets and indicating correct
outlet fittings for every size and
type of cable in normal use. The
connectors listed have a wide field
of application, particularly in

additional information on all items on this page, use post card on last page.
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ADVANCED

communications equipment and
aircraft. Complete cross referencing is included.
The brochure is available to design engineers. Circle L39 inside
back cover.

GENERAL

neW

PRECISION
'

FEATURES...
Variations from 100 to 50,000
ohms resistance.

PRM 123

Rotary type, single gang,

1.5/16" dia., bushing
mounted, sleeve bearing.

Parabolic Antennas. Prodelin Inc.,
307 Bergen Ave., Kearny, N. J.
Bulletin No. 436 covers parabolic
antennas for line -of-sight and
tropospheric scatter services.
Specifications, features and ordering information are included.
Circle L42 inside back cover.

CONTROLS
GENERAL
POTENTIOMETER DIVISION

Glendale -, California
cities of the United States and Canada
principal
all
Factory branch offices serving

Little Mag says:

TWO GREAT NAMES,
MAGNATRAN, INCORPORATED
(Top Name in Magnetic Components for Tropo Scatter Power
Supplies).

RADIO ENGINEERING
LABORATORIES, INC.
(Top Name in Tropo Scatter).

HELP PROVIDE WORLD LEADERSHIP

More Kilowatt miles of Tropo equipment by (REL)
are in use and in production than those of all other
companies combined .. .
More Kilowatt miles of (Magnatran) Components
and equipment are in use and in production than
those of all other companies combined.
MAGNATRAN has provided the following equipment
for these major projects:

Flexible Couplings. Naugler Engineering Inc., 19 Madison Ave.,
Beverly, Mass., has available a
new four -page bulletin on flexible
couplings which are designed to
provide maximum flexibility combined with high torque capacity
and zero backlash. The bulletin
gives complete details on the in.,
in., 1 in. and li in. diameter
models with dimensions and
graphs for lateral and torsional
deflection. The couplings discussed feature dynamic balance
and low inertia and require no
For

Standard tolerances ±3%
resistance, ±0.3% independent
linearity.
Exceeds MIL -R-12934,-E-5272A Specs.
Explosion -proof, or dust -tight seals.
Operating temperatures are
-65° F. to 275° F.
Special Spec. Models Available.
Write for 1956 Catalog!

-

1957

PPM

PGT

General Controls, famous for 25 years
as a supplier of mechanical and
electro -mechanical controls for home,
industry and the military...
proudly announces a new product
of its Potentiometer Division...

Batteries for Transistor Applications. Ray-O -Vac Co., 212 E. Washington Ave., Madison 10, Wisc.,
has issued a new engineering
handbook section on the subject
of batteries for transistor and
electronic applications. Individual
specification sheets on the physical dimensions of the batteries
and charts showing discharge
characteristics and potentials are
included. The introduction to the
specification sheets points out
that the metal clad, sealed -in steel construction used on several
of the unit cell batteries is especially advantageous where problems of leakage or a long shelf
life requirement might arise. Circle L41 inside back cover.

1,

C

by

Measurement. The Sheffield Corp.,
Dayton 1, Ohio. A pictorial story
of measurement covering 66 centuries is given in "Manufacture
and Measurement for Mankind,"
a four-page brochure. The electronic amplifier is among the modern measurement methods discussed and illustrated. Circle L40
inside back cover.

ELECTRONICS-May

N1ROL$

pEsIGN

THE FIRST: POLEVAULT
THE LARGEST: WHITE ALICE
THE NEWEST: AN/FRC-39

MAGNATRAN
P.O. Box 211

additional information on oll items

on this page, use post card on last page.
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THESE RUGGED

JOHNSON VARIABLES
WITHSTAND TERRIFIC

VIBRATION

and SHOCK !

(continued)

lubrication. Circle L43 inside back

Using
Thermistors

cover.
Glass Products. Corning Glass
Works, Corning, N. Y. A product
directory folder gives a broad
view of the 35,000 products made
yearly by the company. Many
electronic and allied products are
listed. Circle L44 inside back
cover.

Magnetizers. The Indiana Steel
Products Co., Valparaiso, Ind., has
released a two page bulletin on
magnetizers. The company offers
two principal types of magnetizers
-the electromagnetic and the
permanent -magnet types.
The publication includes data
and charts on the magnetizers as
well as information and pictures
of both types and also includes
directions on how to use the units.
Circle L45 inside back cover.

Edited by

FENWAL ELECTRONICS

Thermistors, with their almost incredible
sensitivity to temperature change, now get
a news column all their own.
The cases in point for the first column:
temperature measurement and temperature control.
Three basic circuits for temperature
measurement with thermistors:

C
FIG.

I

FIG. 2

Ceramic-soldered
for greater
strength!
Parts can't
break loose...
capacity can't
fluctuate!

These ceramic -soldered Johnson Type
"L" capacitors are an ideal choice for
applications requiring extreme stability
and strength. Rotor bearings and stator
support rods are actually soldered directly to the heavy %6" thick steatite ceramic
end frames. Impervious to shock and
vibration, parts can't break loose .. .
capacity can't fluctuate.
SPECIFICATIONS
Plate spacing

is .030"
rated at 1500 volts

peak at sea level; over
300 volts at 50,000
feet altitude. Plating is
heavy nickel
other
platings available on
special order. Requires

...

13/Vx1

DUAL

%" panel mount-

ing area.

For complete information on Johnson Type

"L" Air Variables or

other quality Johnson
components-write for
your free copy of our
newest catalog today!

FIG. 3

The first is a battery, a thermistor, and
a micro -ammeter. The second, more sensitive, has a thermistor as one leg of a bridge
circuit. The third incorporates two thermistors in a bridge, making possible even
more precise temperature differential measurements.
Two basic circuits for temperature control with thermistors:

FIG. 4

FIG. 5

The first has a thermistor in series with a
relay, a battery, and a variable resistor.
By adjusting the resistor, it is possible to
make the relay operate at any desired temperature of the thermistor.
The second is more sensitive, and has a
thermistor as one leg of a bridge circuit, a
variable resistor in another leg, and a
polarized relay across the output. Even
more sensitive control can be had by applying AC to the bridge and placing a high gain amplifier between the bridge and the
relay.

Motors, Fans and Blowers. Ashland Electric Products, Inc., 32-02
Queens Blvd., Long Island City 1,
N. Y. Catalog No. 83 is a 16 page booklet showing illustrations,
physical specifications and electrical characteristics of a line of
specialty motors, fans and blowers. All units discussed are manuDesigners: if you are not already familiar
factured to order and can be de- with the tremendous possibilities of
therlivered in a few weeks. Circle L47 mistors, write for details to FENWAL ELECTRONICS, INC., 24 Mellen St., Framingham,
inside back cover.
Massachusetts.

DIFFERENTIAL

1E«F Jaslaa®ara Comp,azny2009 SECOND AVE. S.W.. WASECA, MINN.

360

Teflon Rod. Tri -Point Plastics,
Inc., 175-177 I. U. Willets Road,
Albertson, L. I., N. Y. Bulletin
T-257-R contains information on
properties, specifications and price
reductions of TSI Teflon rod. It
covers the 40 diameters now available, ranging from 0.125 in. to
1.000 in., in increments of from
0.003 in. in popular diameters, to
0.014 in. and 0.032 in. in others.
Supplied in lengths of 10 and 12
ft, rod diameters discussed are
within ±0.002 in. of those indicated. Circle L46 inside back
cover.

Far

Electrodynamic Recorders. Massa
Laboratories, Inc., Hingham, Mass.
A single-sheet bulletin covers two
electrodynamic recorders-models
GA-1023 and M-133.
Features of the units described

J.Q/7lUßI

Fl.ectronicz
Makers of Precision Thermistors

additional information on all items on this page, use post card on last
page.
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are true rectilinear motion, critical acoustic damping and wider
frequency range. Performance
characteristics and prices are included. Circle L48 inside back
cover.

TRACER -GUIDED DRILLING
100 HOLES
WITH NEW HERMES

Computing Digital Indicator. Dynac, Inc., A Subsidiary of Hewlett-Packard Co., 395 Page Mill
Road, Palo Alto, Calif. A single sheet loose-leaf perforated bulletin covers model DY-2500 computing digital indicator. Features,
illustrations, uses, specifications
and prices are included. Circle
L49 inside back cover.
Epoxy Shells. Epoxy Products,
Inc., 137 Coit St., Irvington, N. J.,
has available complete catalog information on their new molded
epoxy N-Case shells. The shells
described are ideal for the encapsulation of resistors, coils, capacitors and other electronic
components.
The N -Case shells discussed
make it possible to insert the component directly into the shell,
pour epoxy casting compound in
after it and end up with a completely encapsulated component,
resistant to humidity, temperature
variations and corrosive influences. Circle L50 inside back
cover.

Analag Computer. Donner Scientific Co., 888 Galindo St., Concord,
Calif., announces its new four page engineering data sheet for
the model 3000 analog computer.
The computer's building-block
design, problem -handling capacity
and accessories are discussed in
a comprehensive, but easy -to -read
manner. Complete prices, typical
module combinations and recommended computing facilities are
also included. Circle L51 inside
back cover.

Floated Rate Gyros. Norden-Ketay
Corp., Commerce Road, Stamford,
Conn. A four -page folder illustrates and describes new floated
rate gyros which feature novel
temperature control volumetric
thermostat, signal pickoff, ruggedness, reliability and precision.
The gyros discussed in bulletin
No. 419 have been designed to
ELECTRONICS

- May
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P.

M.

Engravo,

Printed circuit plates
now accurately drilled
by unskilled labor from
enlarged template by

air activated feed.

Ask

for

catalog ZP-1
describing
pneumatic
attachment

y

/j(Ij/ ¡l()r//l(,6

ENGRAVING MACHINE CORP.
13-19 University Place, New York 3, N.Y.

e jade

ENGINEERS: THE WONDERFUL.
COMMERCIAL JET ERA IS
OPENING UP AT TWA

ttr

career with a
If you are seeking an opportunity to further your
look no further.
fine company
ElecTWA presently has openings for Aeronautical, Mechanical,
select
trical and Electronic Engineers to work with a small,
each
group of engineering associates. This arrangement gives
and to
engineer the opportunity to demonstrate his ability
to build his
. the opportunity
advance within the company
future with the world's finest airline.
Qualifications: B.S. in Engineering.
Location: TWA's ultra modern building now nearing completion at Kansas City, Mo.
private
Living Conditions: Excellent, both city or suburban
homes or apartments.
free
Benefits: Many employee benefits, including liberal
transportation for yourself and family each year.
.

.

.

Salary: Commensurate with experience.
If you are an engineer with qualifications in any
of these fields, explore your opportunity with
TWA today. Write:

Mr. R. Paul Day, Employment Manager

TRANS WORLD AIRLINES
Kansas City 5, Missouri

additional information on all items on this page,

www.americanradiohistory.com
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PART COST CUT Y2

much as part

die cast by
the customer

WWV and WWVH. Shasta Divi-

tiny parts!
Range timer part
made by Gries
costs

half

as

Quick deliveries
on quantities
of 100,000 to

many millions.

NO MINIMUM SIZE!
Maximum weight: 1/2 oz.
Maximum length: lee

Many manufacturers have learned that GRC specialized techniques and facilities have cut the cost of tiny components
for their products 50% and more compared with production
in their own plants. Parts like the slotted gear shaft
illustrated are die cast to precise specifications-trimmed,
ready for use-in one automatic operation. Consult
Gries about cost-cutting components for your products.

at Booth 421
Design Engineering Show ram
May 20 -23rd, N. Y.
See us

Send today

for bulletin.

CRIES REPRODUCER CORP.
151

Beechwood Ave.

New Rochelle, N. Y.

NEw Rochelle 3-8600

C

GENERAL PURPOSE RELAY
(SERIES 130 RELAY(

THE MOST USEFUL RELAY FOR

INDUSTRIAL APPLICATION
LARGE
BINDING -HEAD SCREWS
for No. 12 Wire or Lugs

LARGE SILVER CONTACTS

self-cleaning

MULTI -POSITION
REMOVABLE

NO OTHER

RELAY IS SO VERSATILE

SPECIFICATIONS

CONTACTS

RATINGS

MOUNTING BASE

COILS

Single -and -double pole

20 amp, at 115 V

AC8DCto230V

Single -and -double throw

60

(Interchangeable)

Aux.

U.L. Approved

contacts available

Cy. AC

or 24VDC

-2 watts
-1" x 37/8"

Power

DIMENSIONS

Base

Metal strap or bakelite.
Base can be rotated 90

degrees either direction
for mounting convenience.

Request complete data on Series 130 Relay.

For

additional information on all items on this page,

sion, Beckman Instruments, Inc.,
P.O. Box 296, Station A, Richmond, Calif. An eight -page twocolor brochure describes the func-

tion, applications and recent
improvements of National Bureau
of Standards radio station WWV
and WWVH. The brochure (Data
File No. 10) also describes the
new model 905 WWV receiver.
Circle L54 inside back cover.

Electrical Connectors. The Pyle National Co., 1334 North Kostner
Ave., Chicago 51, Ill. The four page bulletin No. 637 announces
a new line of compact, lightweight
electrical connectors for military
and industrial applications.
Known as the Pyle -Star-Line,
the new plugs and receptacles described are impervious to water,
moisture, oil, gas, dust, pressure,
vibration and shock. These connectors meet and exceed performance requirements of class A, B,
C and E of military specifications
MIL-C5015B.

MOUNTING BASE

362

meet the performance requirements of modern missile programs. Circle L52 inside back
cover.

Products Catalog. Anderson Controls, Inc., 2777 Mannheim Road,
Des Plaines, Ill., announces availability of its new complete multicolored product catalog. The publication gives in complete detail,
pictures and diagrams with pertinent information on solenoids,
coils and electrical components.
Circle L53 inside back cover.

with GRC
die cast

OT

(continued)

The bulletin illustrates and describes the new line, with environmental data and electrical capacities. Circle L55 inside back cover.
Coil Winding Machine. Geo. Stev-

ens Mfg. Co., Inc., Pulaski Road
at Peterson, Chicago 30, Ill., has
released a 62 -page catalog, No. 57,
illustrating and completely describing 48 coil winding machines
of which 18 are newly developed
models. The various machines
wind virtually all types of coils
including bobbin, repeater, resistor, solenoid, transformer, variable pitch, armature, field, to-

use post card on last page.
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Those in

roidal, space wound, lattice -wound
universal, continuous resistance

the

WIRES and CABLES
the ace -high
Since the very birth of Radio,
for comparison! Write for our new
standard
catalog of Wire Products,
t.

INTERCOMMUNICATION CABLES
CABLES
SHIELDED INTERCOMMUNICATION

Transformers. Triad Transformer

CORD SETS

Corp., 4055 Redwood Ave., Venice,
Calif. General catalog TR-57 describes and illustrates over 700
transformers of which 117 are
new items. New items include to-

Designed and manufactured to your requirements. Leading producers of Electronic Equipment and Appliances choose
CORNISH, for better and LONGER
service on the ¡ob ...they're GLUTTONS
for punishment.

roids, pulse, transistor, hermetically sealed, geophysical, power,
filament and audio transformers,
chokes and tv components. Circle
L57 inside back cover.

Thyratron D-C Power Supplies.
Dynamic Controls Co., 1955 Massachusetts Ave., Cambridge 40,
Mass. Bulletin DC T-157 covers
the 150V -25A highly regulated,
fast response thyratron d -c power
supplies. Performance, electrical
and mechanical features are
listed. Circle L60 inside back
cover.
ELECTRONICS

- May

1,

1957

For

including:-

MICROPHONE CABLES

T-V LEAD-IN CABLES
n

Electrodynamic Recorder. Massa
Laboratories, Inc., Hingham, Mass.
A four -page reprint from ELECTRONICS describes the Massa electrodynamic recorder, a direct
inking, nonresonant recording milliammeter incorporating numerous exclusive basic design features. Title of the article reprinted
is "Pen Motor for Rectilinear Recording." Circle L59 inside back
cover.

.

they specify

and deflection yoke coils. In addition, a newly developed wire
scraper, wire insulating equipment, a new tension safety attachment, four counters and six pages
of various accessories and optional equipment are pictured and
full technical details given. Also
included is a page of time -saving,
helpful winding formulas. Circle
L56 inside back cover.

Wide -Band Oscilloscope. Laboratory for Electronics, Inc., 75 Pitts
St., Boston 14, Mass. Bulletin
411A illustrates and describes
the 411A wide -band oscilloscope
which features d -c to 10 -mc bandwidth; 20 my per cm sensitivity;
0.035 -µsec rise time and directreading delay, calibrated in microseconds. Complete specifications
are included. Circle L58 inside
back cover.

.

"MADE

BY

ENGINEERS FOR ENGINEERS"

CORNISH WIRE COMPANY,

New York 7, N. Y.

50 Church Street

\_for

INC.

service and lab. work
MODEL

PRINTED

o -lo

CIRCUIT

$6950

OSCILLOSCOPE KIT
FOR COLOR TV!

®1

Check the outstanding engineering design

Shpg. Wt.
27 lbs.

of

this modern printed circuit Scope. Designed
for color TV work, ideal for critical Laboratory ap-

plications. i Frequency response essentially fiat from
5 cycles to 5 Mc down only 11/2 db at 3.58 Mc (TV
color burst sync frequency). Down only 5 db at 5
Mc. New sweep generator 20-500,000 cycles, 5
times the range usually offered. Will sync wave form
display up to 5 Mc and better. Printed circuit boards
stabilize performance specifications and cut assembly
time in half. Formerly available only in costly Lab
type Scope. Features horizontal trace expansion for
retrace blanking amobservation of pulse detail
step
plifier -voltage regulated power supply
low cainput
vertical
frequency compensated
plus a
pacity nylon bushings on panel terminals
host of other fine features. Combines peak performance and fine engineering features with low kit cost!

-

MODEL
TS -4

--3
-

Shpg. Wt.
16 lbs.

TV

SWEEP GENERATOR KIT
ELECTRONIC SWEEP SYSTEM
OA new Heathkit sweep generator covering all
2 frequencies encountered in TV service work
(color or monochrome). FM frequencies too! 4 Mc
220 Mc on fundamentals, harmonics up to 880
Mc. Smoothly controllable all -electronic sweep sys-

-

tem.

Nothing mechanical to vibrate or wear out.

Crystal controlled 4.5 Mc fixed marker and separate
variable marker 19-60 Mc on fundamentals and 57180 Mc on calibrated harmonics. Plug-in crystal inautomatic
cluded. Blanking and phasing controls
efficient attenconstant amplitude output circuit
volt
.1
over
well
B.F
output
maximum
uation
vastly improved linearity. Easily your best buy in

-

-- -

COMPANY

A

SUBSIDIARY OF DAMSTROM, INC.

BENTON HARBOR 14, MICH.
WRITE FOR FREE CATALOG

...COMPLETE INFORMATION

sweep generators.

additional information on all items on this page,
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Plants and People

Edited by WILLIAM G. ARNOLD

Industry technical associations and societies honor outstanding engineers and
executives.
Manufacturers in electronics enlarge plant expansion plans with new construction,
acquisitions or lease arrangements. Engineers move to new positions and duties

RETMA Medal of Honor Goes To Max Balcom
F. BALCOM, former chairman highest award.
of the board of directors of SylThe nomination of Balcom was
vania Electric Products and now a made by Paul V. Galvin, recipient
director and consultant, was chosen of the 1956 "Medal of Honor'' in
recipient of the 1957 RETMA his capacity as chairman of the
"Medal of Honor" by the RETMA annual awards committee.
board of directors. He will receive
Balcom was president of RETMA
the award at the RETMA industry in 1947-48, and in 1954-55 served
banquet in Chicago during the an- as chairman of the board. He has
nual convention.
been a director of RETMA since
The award, established in 1952, 1942. He served as chairman of
provides industry recognition of the tube division for eight years
the person, company or organiza- and headed a number of important
tion which has made outstanding committees such as television, educontributions to the advancement cational tv, and surplus disposal.
of the industry-the industry's
His knowledge of the radio tube
MAX

and allied electronics fields -including production, sales, finance,
and legal problems-has been developed over more than three decades with Sylvania.
Balcom was elected treasurer of
Sylvania in 1944, and in 1950, following the death of Walter E. Poor,
was elected chairman of the board.
He relinquished the treasurership
in 1951 to devote his full time to
the chairmanship assignments. In
1953, after completing 35 years of
service, he retired as board chairman and is now serving as a director and consultant.

Packard -Bell Shows Simple Set, Forms Computer Affiliate
DR. ROBERT S. BELL,

president of
Packard -Bell Electronics, and Richard B. Leng, vice-president in
charge of the firm's technical products division, presented a common

component radio receiver, containing but one type of tube, to Major
General Preston W. Corderman,
Deputy Chief Signal Officer of the
Army.
The new receiver is designed to
reduce spare parts requirements
from nineteen to seven. Only one
tube is required where formerly
five different types of tubes in various sizes were used, resistor spares
are reduced from nine to three, and
capacitor spares from five to three.
Commenting on the receiver and
its importance General Corderman
pointed out that "common, standardized components can greatly
simplify the spare parts supply
problem in the Military services
and wherever possible it is desirable that one type of component
perform the same function as several. This new receiver appears to
be a step in the right direction".

MINIMI16,

ea.

Major General Preston W. Corderman, right. Packard-Bell president
Dr. Robert S. Bell,
left, and Richard B. Leng, center.

According to Dr. Bell, the "common component" receiver, in addition to reducing the spare parts
inventory, simplifies servicing and
maintenance in the field since non -

364

4

technical personnel can be used in
many instances to reduce technical
staff.
Firm Packard Bell Computer
Corp. has been formed as an affili-

-

May
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Electronics
Engineers...
Is technical
management
your goal?

-

one of
Lockheed's major electronics systems
management projects
W V2 -E Radar Search Plane

Technical management of electronics systems is the
primary responsibility of Lockheed's Electronics and
Armament Systems Division.
Engineers in the division supervise and participate in
reconceiving advanced systems and then performing
search, development and evaluation up to production
stages on all Lockheed aircraft-radar search planes,
high-speed fighters, propjet cargo and passenger transports, small turbojet transports, bombers, jet trainers
and other significant classified projects.

Technical management positions are open in fields of :

Fire control, radar, countermeasures, inertial systems,
weapons, communications, infrared, optics, sonics, mag-

netics, antennas and microwaves.
Inquiries are invited from Electronics Engineers and
Physicists possessing experience or keen interest in
technical management. Address E. W. Des Lauriers,
Technical Management.

California Division
AIRCRAFT CORPORATION

LC) C K H E E D
BURBANK. CALIFORNIA
365
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Packard -Bell Electronics Corp.
The new facility has launched a
research and development program
in the digital computer field.

Max Palevsky, fox'merly with
Bendix Aviation, computer division, will serve as vice-president
and director of the subsidiary.

Palevsky has designed several
digital differential analyzers, as
well as general purpose computers
for missile impact prediction.

Radio Club Elects Officers And Directors For 1957
THE Radio Club of America reelected Frank A. Gunther president
of the organization for 1957. Serving with him are Walter A. Knoop,

Jr., vice-president;

O.

James More -

lock, corresponding secretary; Jo-

seph J. Stantley, treasurer; and
John H. Bose, recording secretary.
Directors for the coming year
include: Ernest V. Amy, Ralph R.
Batcher, George E. Burghard,
Harry W. Houck, Fred A. Klingenschmitt, Renville H. McMann, Jr.,
Jerry B. Minter, Harry Sadenwater, Francis H. Shepard, Jr., and
Albert F. Toth.
The Radio Club of America was
organized in New York City on

country. Membership includes outstanding men in the field of radio
engineering and invention both in
this country and abroad.
Frank A. Gunther is vice-president of sales and production of
Radio Engineering Laboratories,
Inc., in Long Island City.
Walter A. Knoop is a professional engineer in the firm of
Gawler-Knoop Co. O. James More lock is a radio consultant in Millington, N. J. Joseph J. Stantley is
with Continental Sales Co., Inc., of
Newark, N. J. John H. Bose is
engaged in research at the Electronics Research Laboratories of
Columbia University.
'

Frank A. Gunther

January

2, 1909, making it the
oldest group of its kind in this

Raytheon Establishes New Laboratory In California
RAYTHEON MANUFACTURING CO. is

building a 42,000 sq ft electronics
laboratory at Santa Barbara, Calif.
The Pacific Mutual Life Insurance
Company of Los Angeles will own
and finance the property, leasing it
to Raytheon long-term.
Estimated completion date of
the laboratory is mid -June, with
occupancy tentatively scheduled

for the following month.
The new structure will house

about 200 employees of the firm's
government equipment division,
who will specialize in the design
and development of communications, countermeasures, infrared
and radar equipments. About half
this group is currently working
in temporary quarters located

in

the city of Santa Barbara.
The new laboratory will be a
completely integrated unit with its
own supporting shops and other
services. It will be able to provide
complete prototype models of its
new electronic devices.
The laboratory will be built on a
15 -acre site adjacent to the Santa

Barbara airport.

Lockheed Integrates Missile Branches On The West Coast
ENGINEERING and research branches
of Lockheed's Missile Systems division will be integrated to facilitate work on several large govern-

ment programs recently awarded
the division.
One of these projects is the Navy
Polaris, an intermediate -range ballistic missile for which Lockheed is
prime contractor.
Head of the new research and
development branch will be Dr.
Louis N. Ridenour, now director of
research.
Willis M. Hawkins, present director of engineering, will be an
assistant general manager of the
division for one year on a training

Louis N. Ridenour
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radar antennas to "readout" equipment...

AMF has experience you can use
the nation's air surveillance
Giant search antennas made by AMF form a vital part of
inforAnd converting the incoming radar signals into instantly understandable
network
The ultimate in "readout"
mation are brain -like AMF Electronic Data Display Systems.
or digital information, instantly
equipment, these compact console units accept either analog
a cathode-ray tube. Incoming
convert, coordinate, and display the data on the face of
reference, and any segment
signals can be interleaved with synthetic symbols for immediate
See for yourself why, for
of the display can be offset and enlarged whenever desired.
computer reading, AME
-odor control of air, ground, and harbors, or for general-purpose
has the experience and equipment you can use.

Don't miss
booths 148-49 at the
AFCEA Convention

Armament

Ballistics
Radar Antennas

Another

111111

Product
Defense Products Group

Guided Missile

AMERICAN MACHINE & FOUNDRY COMPANY

Support Equipment
Auxiliary Power Supplies

1101

Control Systems
Asbury Park

ELECTRONICS
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Atlanta

Boston

North Royal Street, Alexandria, Va.

Brooklyn

Dallas

Dayton

Los Angeles
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basis. Then Ridenour will take over
the assistant general manager's
post for a similar training period,
and Hawkins will head the research
and development branch.
A newly -created product planningbranch of the division will be
headed by Wilbur D. Snow, previously in charge of management
planning for the Lockheed Corp.
This branch will be responsible for
long-range planning activities, including facilities, manpower and
capital investment.

Among other missile projects
under way at Lockheed in addition
to Polaris are the Air Force's X-17,
a giant test ballistic missile; and
the X-7, a cruise missile for testing
ramjet engines and other missile
components.
Lockheed's missile systems division, which started operations at
Van Nuys, Calif. in 1954, last year
established two large facilities in
the San Francisco Bay Area-a
missile plant at Sunnyvale and research laboratories at Palo Alto.

Beverage to Receive Lamme Medal

Here's a distinguished member of the
Royal Family of Fine Factory Seatingthe popular Model 515, used in hundreds
of laboratories and industrial plants for
comfort, convenience, endurance.
Rust -resisting, telescopic legs lock at 1'
intervals for 17" to 25" or 24" to 32" seatheight adjustment. Back rest adjusts four
ways-up, down, forward, backwardto give the 515 many healthful qualities
of the finest office posture -type seating.
Here's a chair really built to serve the
sitter, speed work, save you money.
ur.NrTUA! r.

e:7P

Mail ye coupon for full
information on Royal

Seating for Modern
Industry.

Model

515

Model 625

Model 624

Model

511

ROYAL METAL MANUFACTURING COMPANY

Michigan Ave., Chicago 1, Ill.,
Dept. 30-F
Please send me free 24 -page Catalog No. 7001,
"Royal Seating for Modern Industry;" Complete information on Royal Verti -File Vertical Filing.
175 N.

Individual
Company

LMINN
Street

City á State

HAROLD H. BEVERAGE, vice-president of RCA and director of
the RCA Laboratories, has been
awarded the 1956 Lamme Gold
Medal by the AIEE. Presentation
of the Medal will be at the Summer General Meeting of the Institute in Montreal June 24.
Dr. Beverage, 29th recipient of
the Medal, was awarded it "for his
pioneering and outstanding engineering achievements in the conception and application of principles basic to progress in national
and world-wide radio communications".
He holds more than 40 patents in
the field of radio communications
and is co -inventor of the wave antenna and the diversity system for
high frequency reception. He has
been awarded the Medal of Honor
from the IRE, the Morris Liebmann Memorial Prize from IRE
and the Armstrong Medal from the
Radio Club of America.
His first employment was with
General Electric Company in the
radio laboratory of Dr. E. F. W.
Alexanderson. When Dr. Alex -

Harold H. Beverage

anderson was named first chief engineer of the newly formed Radio
Corporation of America in 1920,
Dr. Beverage was transferred to
that organization to head a laboratory investigating radio propagation and development of transoceanic radio receiving systems. He
was appointed chief research engineer of RCA in 1930 and became
vice president in charge of research
and development in 1940. He joined
RCA Laboratories in 1942.

General Precision Elects Link
E. A. LINK, founder and chairman
of Link Aviation, Inc., has been
elected to the newly -created post of
vice-chairman of the board and also
to the executive committee of General Precision Equipment Corp.
Link's new position is an indication that GPE, which has been
active in these fields, will expand

activities, through its subsidiaries,
particularly Link Aviation, General

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

Kearfott

matic self-contained and accurate
systems of aerial navigation.
Link, originator of aerial trainers and simulators, received the
U. S. Air Force's highest civilian
award, the Exceptional Service
Award in 1954. His other honors
May
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II-2

-

Unique design of the two-dimensional Model
Single micrometer adjustment
D-2 features
controls vertical depth of cut, and adjusts
height of copy table and pantograph.
Range of ratios from

2

to

1

to infinity!

ä

Accessibility on three sides permitting panels up to 30"
diameter to be engraved, milled or profiled. Vertical range
over in" allowing operations on complete chassis, cabinets
or other bulky objects. Ruggedness, stability and precise
accuracy inherent in construction.

E. A. Link

include: the Potts Medal from the
Franklin Institute of Philadelphia
in 1945; the Wakefield Gold Medal
from the Aeronautical Society of
London; and honorary degree of
Doctor of Commercial Sciences
from Tufts College in 1952.
He is a representative of the
joint panel of test and training
equipment of the guided missiles
committee research and development board and a member of the
USAF Air Training Command Advisory Board. In 1953-54 he was
president of the Institute of Navigation.

Mounted on the ruggedly constructed heavy duty steel

Green Engraver Bench. All functional parts are conveniently within reach of the operator while seated. Accessibility of Master type sets stored in lower cabinet trays, tools
and accessories contribute to productive capacity.
A brochure with full details is yours upon request.

Literature a!so available on the smaller Model 106 three-dimensional engraver.

GREEN INSTRUMENT COMPANY
1363 Putnam Ave., Cambridge, Mass.
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RCA Appoints

Semiconductor Head
E. V. SPACE has been named to the
newly created position of manager,
equipment and production development, RCA semiconductor division.
He joined the RCA tube division
in 1943, as a development engineer.
After 30 months in the armed
forces he returned to receiving
tube development in 1946. Following seven years in that position he
was made manager of production
engineering in the transistor de-

partment.

In 1956, he was appointed manufacturing manager of the newly
formed RCA semiconductor division and continued in that post
until his current appointment.
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Datascan Opens
manufacturers of
components and equipment for the
industrial control and data handling field, opened a manufacturing

r`.
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n

41

DATASCAN, INC.,

.
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EY'S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS
U)

f
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f

4

ENGINEERED CONTACTS, SLIP RINGS & ALLOYS
Ney designs and makes to customers' specifications sliding contacts,
slip rings and assemblies, commutator segments and assemblies, brush
and brush _older assemblies, and precious metal resistance wire.
Consult Ney's Engineering Dept. and find out how precious metals
ca -r imprpve your products.
1, CONN.
THE J. M. NEY COMPANY, P.O. BOX 990, DEPT. E HARTFORD
1812
since
Metallurgy
Specialists in Precious Metal

Ney has just built this
modern new plant to give
you even better product
and better service.

n
e

PART
NEY'ï SMAL_ PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS NEY'S SMALL
Want mom information? Use post card on last page.
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operation in Little Falls, N. J.
The corporation manufactures a
line of delayed signal memory devices. It designs, develops, and
constructs data monitoring and
processing systems, industrial control systems, and automatic high
speed testing -sorting systems.
Morton S. Levin has been appointed director of engineering of
the firm. Formerly, he was associated for five years with Tung -Sol
where he served as head of the
electrical equipment research and
design department. Prior to this
association, he was employed by the
industry service labs of RCA.

Federal Selects Semiconductor Chfef
has been appointed
chief engineer of the semi -conductor division of IT&Ts Federal
Telephone and Radio Co. The appointment was announced by Frank
M. Viles, Jr., vice-president in
charge of manufacture of semiconductors.
Enderlin, who had been aircraft
MAX ENDERLIN

Snug as two bugs in their
unitized stainless steel
housing, motor and generator
work hand-in -hand on the
same shaft ... to improve
response characteristics of
suffering servo systems.
Where the trouble is in the
dynamics of your system
components, watch this
purposeful pair roll up their
sleeves and go to work. The high
torque -to-inertia motor, for
instance, responds quickly and
accurately to error signals...
with acceleration at stall up to
100,000 radians/sec.2. Signal-tonoise ratio of the linear generator
is 25:1 or better. Aiding and
abetting each other in their
dedicated mission, they'll operate
continuously at stall and at total
unit temperature from -55°C
to 200°C.

M. S. Levin

program director for Federal,
joined the company in 1943 as senior engineer of rectifier stack design and application engineering.
In 1947 he became chief equipment
engineer and in 1953 he was promoted to the position of chief engineer of the rectifier equipment
department.

Motorola Produces Power Transistors

Right now, our corrosionresistant, completely encapsulated
Servomotor -Rate Generators are
available in sizes 11, 15 and 18.
(We'll soon add size 8;
eventually, other sizes.) We've
got descriptive literature available
too. It's data file 531.

Beckman®

Paul V. Galvin, left, and Daniel E. Noble of Motorola

Helipot

Corporation
Newport Beach, California
a division of Beckman Instruments, Inc.
Engineering representatives
earn
in principal cities
Want more information?

Use post card on

THE one -millionth power

transistor

executive vice-president of the
C&IE division. Last year Motorola
converted the major share of its
car radio output to transistor use.
The company will add diffused
base, radio frequency and silicon

produced by Motorola's semi -conductor division was presented to
Paul V. Galvin (left) founder and
chairman of the electronics company by Daniel E. Noble (right),

last page.
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rectifiers to its line in 1957. Power
transistors are now being sold to
other users.

Edo Expands
In Canada
(CANADA)

Ifoir

EVERY

e
MILLIAMPERES

APPLICATION

D. C.

LTD.,

was appointed chief
engineer of the electronics division of the Otis Elevator Co. He
succeeds Phillip L. Finn who has
been assigned to the staff of the
division manager for special assignments.
He joined Otis in 1928 as a specifier. Since 1929 he has served in
various capacities in the engineering department in both the
Yonkers works and the executive
offices in New York.

21/2, 31/2, 4, 41/2 inch, anti -static
treated, AC or DC meters with clear polystyrene cases for modern installations. Feature standard or matched colon on lower
frosted panel for appearance and functional
identification.

NEW!

No. 653 Illustrated

the highest accuracy, dependability, and readability
PLUS economy with HOYT precision AC and DC instrumentsand
the complete line of Panel Meters. Moving coil, rectifier,cases,
ranges,
sizes,
of
variety
a
wide
in
available
repulsion types
and colors. Also, custom -designed to meet your most rigid
specifications for a quality instrument.
Be sure of

Write for NEW literature
containing descriptions, engineering data, and prices.

Otis Selects
Chief Engineer
OTTO KRAUER

METERS
for

z

a wholly
owned subsidiary, was formed by
Edo Corp. of College Point, L. I.,
New York, manufacturers of electronic equipment and aircraft components.
The company has purchased 10
acres of property two miles east of
Cornwall, Ontario, and plans to
erect a medium -size production
facility, capable of eventual expansion to 400,000 sq ft. Plans call
for the completion of the new plant
by September, 1957.
Eno

SPECIFY

Ifoir

ELECTRICAL INSTRUMENTS
Sales Div.: BURTON-ROGERS COMPANY
42 Carleton Street, Cambridge 42, Mass., U.S.A.

Braun Joins
California Firm
J. BRAUN joined the system development division of the RAND
Corp. in Santa Monica, Calif. He
has been actively engaged in the
fields of electrical engineering and
electronics since 1935. He has held
positions with RCA, Lockheed,
Western Electric, and most recently
with the guided missile laboratories of Hughes Aircraft.

TECHNICAL
MANAGEMENT
POSITIONS

V.

Philbrick Appoints
Technical Director
was appointed technical director of George A. Phil brick Researches.
His background includes : circuit
BRUCE SEDDON

ELECTRONICS

- Maÿ

1, 1957

infrared systems
Positions are open for engineers able to manage advanced Assignments
programs-from conception of the system up to production.
cargo and passenger
cover radar search planes, high-speed fighters, propjet
and other
transports, bombers, jet trainers, small turbojet transports
projects.
classified
significant
Inquiries are invited from those possessing infrared experience
W. Des Lauriers,
and strong interest in technical management. Address E.
Technical Management.

California Division

L, O C K H E E D

AIRCRAFT CORPORATION
BURBANK. CALIFORNIA
Want more information?
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(continued)

application and systems design in
the magnetic amplifier field, development of the first high performance all -magnetic amplifier
computing control system for jet

engine integrated power control;
investigation of internal mechanisms of semi-conductors and the
reduction of the solid state theory
to engineering practice.

Coth

Martin Missile Plant to Expand
structures, costing a
total of $2 million, will be added
this year to the just completed
Glenn L. Martin missile plant
southwest of Denver.
The three structures will add
160,000 sq ft to the present facilities, which cost in excess of $10
THREE new

million.
The new construction includes a
new engineering laboratory, an ex-

tension to the administration -engineering building and an addition
to the plant cafeteria.
The company has been working
since the first of the year on a $358
million government contract for the
design, fabrication and testing of
an intercontinental ballistic missile
called the Titan. There are 2,500
persons at work. The number will
be doubled by 1958.

Magnetic Research Adds Another Plant
Match and coils
shown actual size

Here is a Standardized Series
of Molded RF Choke Coils
that make other coils look
like giants-take up less than
half of the space of the next
smallest molded coil. Yet
these midgets do a big job!
Current ratings range to 1800

milliamperes; inductance
ranges from 0.15 to 22.0 microhenries. 23 distinct coils

MAGNETIC RESEARCH CORP.

opened

its second facility, the engineering
and special products division, in
Hawthorne, Calif. The 20,000 sq. ft.
plant represents a four -fold increase in area for the company.
MRC is retaining its Original
building in El Segundo, Calif. which
now serves as engineering and production facility for the firm's
commercial products division.
Activity of the new plant is to

produce and expand the line of allmagnetic components, power supplies, amplifiers, systems and other
related products.
The enlarged engineering department, housed in the newly opened
plant, covers 10,000 sq. ft. Remaining space is devoted to increased
production facilities. The move, including plant remodeling and new
equipment, involved an expenditure
in excess of $300,000.

(All RE T MA standard

values). All electrical perimeters are exactly defined.
These coils are more than

merely satisfactory-they

meet or excel exacting specifications, including MIL -C 15305A. Each is tested to
crystal accuracy. All are encapsulated in Alkyd providing maximum environmental
protection. Standardized production brings you substantial savings and "off-the shelf" shipments.
Write for complete specifications on these "most miniature" choke coils. Custom
coils available upon request.
Address Dept. E-2.

Fairchild Selects Engineering Manager
A. NUEBLING was appointed manager of engineering of
the electronics division of Fairchild
Controls Corp., subsidiary of Fairchild Camera and Instrument Corp.
The former director of electronics at the Arma division of American Bosch Arma, ran his own business, Nuebling Engineering Associates, from 1953 to 1955. Prior to
this he was director of electronics
at W. L. Maxson for five years. He
has also been with Sperry Gyroscope Company and has served as
a technical editor for McGraw-Hill.
CHARLES

Charles A. Nuebling

Sperry -Phoenix Starts Building
SPERRY-PHOENIX CO., a division of

Sperry -Rand, has signed agreements for a $1 million plant at
Phoenix, Ariz., first phase of an
industrial development on a 480 Want more information?

Use post card on

acre site northeast of the Arizona
capital.
The building will contain 81,000
sq ft of floor space.
The contract calls for completion
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of the building by June 10.
Sperry has moved its electrical
computer division to Phoenix. More
than $1.5 million in machinery will
be installed in the $1 million plant.

Varian Associates
Appoint Two
ASSOCIATES Robert
supervisor of proformerly
Moog,
duction control, tube division, transferred to the instrument division
as manager of instrument manufacturing.
He joined Varian in 1956, after
two years in charge of all manufacturing operations at Berkeley
division of Beckman Instruments.
Previously he was production manager for Bendix radio division and
before that, industrial engineer for
the Glenn L. Martin Company.
Robert Belville was promoted
from staff assistant to supervisor,
production control for Varian's
tube division. In this capacity he is
responsible for all production control activities at San Carlos and for
production control activities for the
engineering job shop at Palo Alto.
Before joining Varian Associates in December 1955, he was
manager of special products for
Enterprise Engine and Machinery

1O,1PINSTRUMENT

INSURE

Perform a

VARIAN

AT

Co.

General Radio
Expands Plant
of Cambridge,
Mass., electronic test equipment
manufacturer, is building an 80,000
sq ft addition to its Concord, Mass.
GENERAL RADIO Co.

branch manufacturing plant.
When complete, the Concord
branch will employ about 400.
There will be an equal number at
the Cambridge headquarters.

jewel
Made under rigid quality -control throughout manufacture. Bird complete
saving production time .... eliminating
assemblies come ready to install
rejects

...

... cutting costs.

skilled craftsmen.
Bird jewels are custom mounted to your specifications, by
shipped
carefully packaged
All assemblies are thoroughly inspected
to meet critical production schedules.
far less than trying to make the same assemblies in your own
And the cost
actually only pennies to insure perfect performance for your
plant

...

...

- -

instruments.

Why not

of jewel bearings or special assemblies with the Bird
they are always at your service for all types of jewel
no obligation of course.

--

discuss the use

engineering staff
bearing problems

5.
For information on Bird Jewel Assemblies write for Bulletin

Over 40 years of serving industry with Quality jewel bearings

&, Co., Inc.
Spruce Street, Waltham 54, Mass.

1

AND

SAPPHIRE

JEWEL

GLASS

MOUNTING

JEWELS,
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PRECISION

ASSEMBLY,

GLASS

GRINDING,

SAPPHIRE

STYLII

NEED TUBE CRADLES?
You Specify ...We'll Satisfy
Augat cradles are life-savers for your sub -miniature
tubes, resistors and capacitors. They hold components firm and steady and provide definite assurance
of long life against shock and vibration.
You can order Augat cradles in many types,
diameters ranging from .175 to one inch, normally
made from 1065 hardened steel cadmium plated,

beryllium copper alloy 25 heat treated and silver
plated or heat treated silver magnesium nickel. Special finishes may be obtained to your specifications.
If your requirements are not listed in
our catalog, write us for information
on cradles made to your specifications.

UGAT BROS. INC.

Synthetic Mica
Elects V -P

31 PERRY AVENUE

ATTLEBORO, MASS.

W. D. KLEPPINGER has been elected
a vice-president of Synthetic Mica
Corp., a subsidiary of Mycalex

Corp. of America. Kleppinger, who
has been assistant to the president
of Mycalex since March, 1956, will
assume complete charge of all operations at the Caldwell Township,
ELECTRONICS

- May

I,

1957
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RIBBONS STRIPS
*
*

of
PURE TUNGSTEN

MOLYBDENUM

*
*

THORIATED TUNGSTEN
SPECIAL ALLOYS

and OTHER METALS
IN

ULTRA THIN SIZES
to
TOLERANCES CLOSER THAN COMMERCIAL STANDARDS

by

OUR SPECIAL ROLLING TECHNIQUE
Note: for highly engineered applications-strips of TUNGSTEN
and some other metals can be supplied

Finish: Roll Finish-Black or Cleaned
Ribbons may be supplied in Mg. weights

if required

DEVELOPED AND MANUFACTURED BY

1..I. C

ROSS CO.

New Jersey, plant of Synthetic
Mica while retaining many of his
duties with Mycalex.
Synthetic Mica's manufacturing
facilities in New Jersey, were established in 1955 to provide a domestic source of mica for electrical
and electronics use. The natural
sources of electrical grade mica are
mostly in India, Madagascar and
Brazil.
Prior to his association with
Mycalex Kleppinger was a vicepresident of General Ceramics
Corp. and a resident engineer for
Ford, Bacon & Davis.

FANSTEEL METALURGICAL CORP. will

For HIGHLY ENGINEERED APPLICATIONS
15

(continued)

Fansteel Spurs
Expansion Plans

.0003 THICKNESS

ROLLED DOWN TO

PLANTS AND PEOPLE

IEEKMAN ST., N. Y. 38
TELEPHONE

:

N. Y.

WOrth 2-2044
COrtlandt 7-0470

construct one new building and a
third story addition to another at
its North Chicago plant.
Their combined cost will be
about $665,000. The new structure
will contain 21,500 sq ft of floor
area and will be at the firm's South
plant. It will be used for production of sintered powder metallurgy
products.
The third -story addition will
have an area of 24,500 sq ft. It
will be built on Fansteel's North
plant metallurgical building and
will be used for research laboratory
offices, laboratories, pilot plant
facilities and a library.

Electro -Instrument
Adds Space
ELECTRO -INSTRUMENTS, INC. of San
Diego will consolidate its operations in a 30,000 sq ft plant and
office structure to be built in San
Diego at a cost estimated between
$350,000 and $400,000. Plans call
for building to start in June with
occupancy by Sept. 1 for an expected 150 employees.
The 2i -year -old plant produces
digital voltmeters, recorders, in line assemblies and precision re-

FOR HIGH ACCURACY DISPLAY SYSTEMS
We specialize in the design and manufacture of precision deflection Yokes for military and commercial applications. Phone
or write for immediate engineering evalu-

ation of your critical display problems
Phone DAvis 7-1123. MAHWAH, N. J.

sistors.

-
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Milwaukee Resistor
Names Chief Engineer

J

L
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tendent of Milwaukee Resistor. He
was formerly with the Centralab
division of Globe Union in Milwaukee in the production and engineering development department.

Tough
Heyco Nylon

STRAIN

Polytechnic Research
Appoints Finke

RELIEF
BUSHINGS
Insulate and anchor the

WIDE

power supply cord to

your housing

BAND

...

for grommets,
wire knots or costly
labor.

no need

H. A. Finke

FINKE has been advanced to general manager of Polytechnic Research & Development
Co. of Brooklyn, N. Y.
He will be responsible for all
phases of operation of the company, which designs and manufactures microwave and electronic test
equipment and components.
He has been with the company
since 1946, serving as director of
engineering and manager of operations. Before that he was with
RCA Laboratories and United Aircraft Corp.
HERBERT A.

SUPER VIDEO

AMPLIFIER
Gain of 70 db

- 50

MC bandwidth!

The Model 395 Super Video Amplifier has
become the Super-Versatile unit in the
lab. Among its many uses: an external

preamp to increase the sensitivity of frequency counters (input signals as low as
15 microvolts may be used) ... M395 can
also be used to increase power output of
signal generators over the entire 50 MC
bandwidth.
For more details on the 395 and IFI's
entire range of Wideband and IF Amplifiers write for Catalog No. 150.

P.S. We're looking for engineers of all shapes
and sizes who have these things in common:
1. A rich background in Broadband Amplification. 2. A desire for freedom of expression and
individuality. Call Mr. T., C. Villa, Pl 2-5300.

INSTRUMENTS FOR INDUSTRY, INC.
154 Glen Cove Rd., Mineola, N.Y.

Pioneer 2-5300

Radioplane Names
Vice -President
M. W. TUTTLE,

vice-president of

operations at Radioplane Company,

has been appointed vice-president
and general manager.
He will report to William Larrabee, executive vice-president of the
company.
Tuttle became associated with
Radioplane in 1951 as director of
military relations. He was elected
vice-president in 1952 and in 1954
was appointed vice-president of operations.
A native of Los Angeles, M. W.

- May

1,
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New McGraw-Hill Books
to give you
knotty
help in solving
problemsys
of handling
Ys

tomorrow's

posers

5. PULSE AND
1. MAGNETIC -AMPLIFIER CIRCUITS
Logically develops the various kinds of basic and
more complex magnetic -amplifier circuit arrangements without extended use of mathematics. Descriptive and graphical methods are used to give
qualitative and quantitative interpretation of essential facts. Material is systematically classified

-how it functions-how it
is

best applied in modern

fields. Covers the
APPLICATIONS electronic
full range of circuits used

Provides circuit designers with a handy source of
detailed information on how to apply transistors
in military, industrial, and home -entertainment
equipment. Covers typical transistor operating

in such systems as analog

and digital computers, radar, television, telemetering, etc. By Jacob Millman,
characteristics, important circuit parameters, trans- Columbia Univ., and
istor types, problems of temperature and gain bert Taub, C. C. N. Y.Her687
stabilization, and a large number of typical transis- pp., 872 illus., $12.50.
tor circuits with component values. Edited by
J. M. Carroll, Assoc. Editor, Electronics. 285 pp.,
illus., $7.50.

3. HANDBOOK OF

6. BUILDING

SEMICONDUCTOR
ELECTRONICS

AN ENGINEERING

thorough, comprehensive
guide and reference for all concerned with the design and application of semiconductor devices. Prepared by 13 specialists.
Explains principles of operation
of semiconductor devices, describes their fabrication, and deals extensively with
circuit design and applications. Edited by Lloyd P.
Hunter, IBM Corp. 604 pp., 484 illus., $12.00
A

4. TRANSISTORS IN RADIO AND
TELEVISION
A simple, comprehensive guidebook

for electronic
technicians and radio and TV servicemen. Concisely
presents facts about transistor circuits-their design, use, and maintenance. Takes you from a concise, sound explanation of modern electron theory
to such subjects as point contact and junction
transistors, transistor oscillators and amplifiers,
transistor circuits, and servicing transistor circuits.
By Milton S. Kiver, author of Color Television Fundamentals and other books on electronics. 322 pp.,
238 illus., $6.50

CAREER
Brings you helpful guidance
in choosing the kind of engineering career in which you
will be successful. Plainly
and thoroughly explains the
scope of each engineering
branch, the kind of work
involved, the chief accomplishments of each, the relationships between the different branches, their income
and job possibilities. Much
specific and practical information is included on the
preparation necessary for
an engineering career, including pointers on how to
get the most value out of
such preparation. By C. C.
Williams, 3rd Ed. revised
by E. A. Farber, U. of Fla.
297 pp., 60 illus., $4.75

EXAMINE ANY BOOK 10 DAYS

FREE

McGraw-Hill Book Co., Dept. L-5, 327 W. 41st St., New York 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 costs, and return unwanted book(s)
postpaid. (We pay delivery costs if you remit with this coupon-same return privilege.)
D Geyer-Magnetic-amplifier Ciro., $7.00
Kiver-Transistors in Radio & Telev., $6.50
Carroll-Transistor Cire. & Applic., $7.50 D Millman & Taub-Pulse
& Digital Cire.,
D Hunter-Hdbk of Semiconductor Elect.,
$12.50
$12.00
Williams-Building
an
Eng.
Career, $4.75
(PRINT)
Name
s
Address
City
Zone
State
Position
Company
For price and terms outside II. S.. write McGraw-Hill Int'l., N. Y. C.
L-5
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Tuttle has been active in the field
of target drones and missiles, both
in the U. S. Navy and in industry,
since 1942.
Radioplane Company, with headquarters and main plant at Van
Nuys, also operates a division at
El Paso, Texas. The company specializes in the development and production of complete target drone
and missile systems for the Armed
Forces.

DIGITAL CIRCUITS

Tested methods of working
with all types of pulse and
digital circuits, to help meet
the engineering requirements of today's electronic
according to circuit functions so you can select solu- equipment. Expert, downtions best suited to your special problems. By W. A. to-earth guidance helps you
Ceyger, U. S. Naval Ord. Lab. 2nd Ed. 277 pp., 135 analyze every circuitillus., $7.00
shows how each is designed

2. TRANSISTOR CIRCUITS AND

(continued)
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Norden-Ketav
Appoints Pierce
WAYNE M. PIERCE, JR. was appointed vice-president for engineering and manufacturing of NordenKetay Corporation. He joined the
film in 1951. He planned the operations layout of several of the
firms plants.
In the newly created post, he
will represent the president directly for all matters regarding engineering and manufacturing. He
is responsible for the corporation's
engineering and manufacturing
plans, policies and procedures.

Altec Names

Engineering Director
JOHN K. HILLIARD has been ap-

pointed director of advanced engineering at the Beverly Hills,
Calif., plant of Altec Lansing. He
had been acting for some time as
chief engineer of sound systems.
Hilliard's new duties provide for
activities in the special products
field of electronics and electro
acoustics, including instrumentation equipment for high intensity
noise studies associated with jet

aircraft and missiles, microphone

systems for sound measurement,
and powerful speaker -amplifier systems for reproducing these particular sound findings.

NCR Selects

Director Of Research
WILBUR C. MYERS was

appointed di-

rector of research for The National
Cash Register Company electronics
division in Hawthorne, Calif.
Myers, who moves up from the
position of senior research engineer has specialized in investiga May 1,

1957-
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(continued)
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and application of ferroelectric materials for use as components in
digital computers. Prior to joining
NCR, he was manager of the
ceramic department of Brush Electronics Co., in Cleveland, Ohio,
where he headed engineering and
production of barium titenate
piezoelectric ceramics. He has also
served as an engineer with the Carbide and Carbon Chemicals Corp.
of South Charleston, West Virginia, and as a development chemist with the Lubrizol Corp. in
Cleveland, Ohio.

Branson Moves
Into New Quarters
and its
subsidiary, Branson Ultrasonic
Corp. moved into a brand new plant
in Stamford, Conn. This gives the
company some 24,000 sq ft of working floor space, more than twice
that available in two old plants.
This latest move is another in a
series of expansions for Branson.
Starting in two rooms of an old
frame house, a little over ten years
ago, the company has been rapidly
and continually growing ever since.
Whereas it was a two -man organization when it started ten years
ago Branson employs more than
sixty today.
BRANSON

END YOUR
5
¡

PRINTS FOR
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UOTATION

SPURS

LEAD SCREWS

WORM AND WORM GEARS

HELICALS
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RACKS

STRAIGHT BEVELS

INTERNALS

ODD SHAPES

INSTRUMENTS

1021.

PARMELE STREET, ROCKFORD, ILLINOIS

Daystrom California
Selects Taylor

TECHNICAL
MANAGEMENT

Charles F. Taylor

F. TAYLOR joined the
systems division of Daystrom, Inc.,.
as a systems engineer.
He was with the United States
Air Force Cambridge Research
CHARLES

ELECTRONICS

- May

1,

1957

Positions are open for engineers able to manage advanced countermeasures
systems programs-from conception of the system up to production.
Assignments cover radar search planes, high-speed fighters, propjet cargo and
passenger transports, bombers, jet trainers, small turbojet transports
and other significant classified projects.
Inquiries are invited from those possessing countermeasures experience
and strong interest in technical management. Address E. W. Des Lauriers,
Technical Management.

California Division

LOCKIIEED

AIRCRAFT CORPORATION
BURBANK. CALIFORNIA
Want more information? Use post card on last page.
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TRANSFORMERS

FOR

ELECTRONICALLY REGULATED POWER SUPPLIES

. , QffPlL
Avoid delay in making your breadboards,
no waiting for a special when a

Technical specifications on a
typical unit of this family of
transformers for use in a 300
volt 200 milliampere de regulated power supply with 90 to
130 V AC input:

STERLING 2K SERIES
transformer will meet your requirements exactly.
Stock STERLING 2K units are available for supplies
from 100 milliamperes at 100 volts
to 400 milliamperes at 300 volts

Each 2K
r

ST2010
Primary:
115 Volts AC, 50 to 1000 cps

transformer provides:

Secondaries:
570.0-570V

PLATE VOLTAGE ALLOWANCE FOR PASS TUBE
VOLTAGE DROP
RECTIFIER FILAMENT POWER

5.0V
6.3V
6.3Y
6.3VCT

PASS TUBE

FILAMENT POWER
CIRCUIT FILAMENT POWER
AUXILIARY FILAMENT POWER FOR
OTHER CIRCUIT REQUIREMENTS
REGULATOR CIRCUIT PLATE POWER
APPLICATION BULLETIN WITH EACH UNIT
REGULATOR

240 made*

3

A

3

A

A

*Note 40 ma provided
Size: 51/e x 45/e x 51/2

Military versions of each of these units is also avail.

RUNS?
SAMPLESSPECIULS?NORT
s
The 2K series is only one of the many types we
make. We specialize in custom-built transformers

to your specifications. Let our engineering staff
help solve all your transformer problems.
Samples delivered in 1 to 3 weeks.

GLENN A. WALTERS, director of research at Dalmo Victor Co., has
been named a vice-president of the

H

Mtg. Centers: 31/2 x 31/2
Weight 15 lbs.
Associated Choke: ST2009
4 Henries at 240 madc.

able. Technical data on the complete line is available
on request.

STEÎLÍh1CÌ
NSFORM
T

R

A

Center at Bedford, Mass., where he
worked on the formulation of the
BADGE development plan and
served on the data processing guidance and control sub -committee of
General Powers' long range planning group.
While at Cambridge, Dr. Taylor
investigated nonlinear techniques
for sampled -data systems as applied to "track -while-scan" radar
and weapon control computers.
Prior to that, at Varian Associates,
he worked on pulse circuits design
and theoretical electromagnetics.

Dalmo Victor
Promotes Walters

1.2A
6

(continued)

E

R

CORPORATION

299 North 7th St., Brooklyn 11, N. Y.
STagg 2-4200

WIRE FORMING
SPECIALISTS

firm.
He will continue his present
duties in the company's engineering division where he heads the
research laboratory staff of 75 employees.
Walters joined Dalmo Victor in
1947 as an electrical design engineer and was appointed director of
research in 1950. Before joining
DV he was a research associate at
Stanford University where he climaxed his study of networks with
construction of a wave guide simu-

lator.

Boeing Sells
Computer to Western
AN analog computer enterprise developed by the Boeing Airplane Co.
has been sold to Western Electronic

Supply Co. of Seattle.
Boeing first manufactured the
computer in 1949 for company use
when machines of the type needed
were not commercially available.
Western Electronic Supply now has
full rights to manufacture and sell
the machine.

PIX Manufacturing
Co., Inc.
79 Hudson St.

Newark 3, New Jersey
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Precision Parts to meet your production and engineering needs.
From .002" dia, to .187" dia. Modern Facilities, Hi -Production
Equipment. Radio tube parts, stampings, drawings, relay components, transistor bases, terminal lugs, multi -slide stampings,
beryllium copper contacts and printed circuit connectors.

Metal Crystal Holder Parts

Send sketch or

print for quotation.

Want more information? Use post card on last page.
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Aarons Joins
Bjorksten Labs
joined the technical staff of Bjorksten Research
Laboratories as senior physicist in
the solid state physics section.
He was previously associated with
MELVIN W. AARONS

May

1,

1957-ELECTRONICS

_,.,..»,._.__euile r-

GET THE EXACT
TERMINAL YOU NEED

17071101M/4V

FORK

bs

DOUBLE TURRET

SUB -MINIATURE

SINGLE TURRET

FROM THE LARGEST
STANDARD and CUSTOM
LINE AVAILABLE...
Over 100 varieties are furnished as standard. This includes a full range of types,
sizes, body materials and plating combinations. Specials can be supplied to any specification. The Whitso line is complete to
the fullest extent of every industrial, military and commercial requirement.

Standoff terminals include fork, single and
double turret, post, standard, miniature and
sub -miniature body types-male, female or
rivet mountings-molded or metal base.
Feed through terminals are furnished standard or to specification.
Whitso terminals are molded from melamine thermosetting materials to provide
optimum electrical properties.

Standard as follows-melamine, electrical grade (Mil -P-14, Type
MME); melamine impact grade (Mil -P-14,
Type MMI); and phenolic, electrical grade
(Mil -P-14, Type MFE).
Body Materials:

terminal and
mounting combinations, depending on electrical conditions, furnished as standard.
Plating Combinations: Twelve
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(continued)

Armour Research Foundation and
Battelle Memorial Institute. His
work with these organizations included direction of research in
transistor metallurgy, surface passification problems with germanium
and silicon, and properties of crystal imperfections in silicon and certain inorganic explosive crystals.
He is also experienced in electron
paramagnetic absorption and infrared polariscope techniques.

Magnetic Amplifiers
Opens Western Plant
York
City, formed a new West Coast division. The new plant is located
in El Segundo, Calif. Engineering
and production of magnetic and
transistor servo amplifiers, power
supplies, voltage regulators and airborne servo systems will be accomplished at the west coast facility.
The West Coast Division is
headed by Morris R. Beard, general manager, William J. Muldoon,
chief engineer and Harry A. Remer,
sales manager.
MAGNETIC AMPLIFIERS of New

calculate
the
advantages
of your

future
with

17enc«,

e

e

9328 Byron Street, Schiller Park, Illinois
Khicogo Suburb/
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has been appointed
associate director of Stanford Research Institute.
Recently retired as chairman of
the board of Gladding, McBean and
Co., Ortman is a member of the
board of the Air Pollution Foundation, and also will continue to serve
as a member of the board of directors of SRI.
He became vice-president of Glad ding, McBean in 1923, president in
1938, and chairman of the board
in 1953.

Get facts on the most com-

NRC,
has been formed in Waltham, Mass.
It is engaged in research and development of scientific equipment
in the general field of physics with
particular emphasis on electronics.
The key personnel of the new firm
include the three partners who own
it. They are Harry Stockman, H.

emetering-=-

diversity of

endix long rang

FRED B. ORTMAN

New Firm Formed In
Waltham, Mass.

and custom molded
parts. Request

v

California

Ortman Named
Stanford Director

PROMPT DELIVERY IN ECONOMICAL
QUANTITY RUNS
plete, most dependable
source for terminals

sonar

in Southern

Specials: Body materials and plating com-

binations, also dimensions, can be supplied
to any custom specifications.

radar

r

W. C. Walker, Engineering Employment Mgr.

Pacific Division, Bendix Aviation Corp.
11608 Sherman Way, North Hollywood, Calif.
1

am

interested in this engineering field

am a graduate engineer with
am not a graduate engineer

degree.

but have

years experience.

Name

-

Address

City

7one-State
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for critical electrical applications

(continued)

Philip Hovnanian and Edward J.
Johnston. Their combined experience includes work in the fields of

counter measures, communications,
medical electronics educational devices, instrumentation and control.

Convair-Astronautics Becomes A D i\ i s i on

J. R. Dempsey
SOLDER

ROSIN

SOLDER

CONVAIR-ASTRONAUTICS

CenTri-Core consists of a solder wire
coated with either an energized or
plastic rosin flux over which is formed
an outer sleeve. It exceeds Federal
Specs. QQ-S57lb and MIL S-6872.

How 3 part construction of

Alpha's CEN -TRI - CORE°solder
safely ends cold joints ... cuts waste!
You'll find every inch of Cen-Tri-Core
solder, thanks to its core within a core
construction, firmly filled with a fast
acting, non -conducting, non -corrosive
flux, ending once and for all cold
joints resulting from skip spots. Naturally, a perfect joint every time reduces waste substantially.
It makes good sense to specify Alpha
Cen-Tri-Core. You know reliability
above all is vital. Cen-Tri-Core offers
that and proves it by exceeding all
government specifications. Speed is
essential too. A fast flowing, close -to the -surface flux is the answer and
Cen-Tri-Core has it.
Want more facts? Write Dept.

CU

THE Mincom division of Minnesota
Mining and Manufacturing Com-

LPHA

56 WATER ST

JERSEY CITY

4,

N.

J

.

HENDERSON

full operating division of Convair
division of General Dynamics Corp.
The
Astronautics operation,
which stems from a ballistic missile
research program started by Con vair and the Air Force 11 years
ago, is doing research in the field
of space travel as well as on the
Air Force missile program. It's
major propect at present is the
Atlas intercontinental ballistic missile.
Later this year Astronautics will
move into a $40 million plant under
construction north of San Diego.
It now occupies part of the ConvairSan Diego plant. Payroll for the
Astronautics operation includes 6,000 workers at San Diego plus sev-

Bossart

eral hundred at test sites at Sycamore Canyon and Edwards Rocket
Base, Calif. and Patrick Air Force
Base, Fla.
J. R. Dempsey, who has headed
the Atlas program since 1954, is
manager of the new Astronautics
division.
K. J. Bossart, formerly chief engineer, was moved up to technical
director. Mortimer Rosenbaum becomes chief engineer, and H. R.
Friedrich, former chief flight
mechanics engineer, takes over
Rosenbaum's former post of assistant chief engineer, development.
Krafft A. Ehricke, who was chief
of preliminary design and systems
analysis, is now assistant to the
technical director.

Mincom Moves To New Plant

today.

ALPHA METALS, INC.

K. J.

is now a

e
4.6778

OTHER ALPHA PRODUCTS

Wide Range of Fluxes
High Purity Metals ...Soft Solder Preforms
Want more information? Use post card on last page.

pany, makers of wide -band magnetic tape systems, completed its
move to new quarters in West Los
Angeles.
Mincom division, formerly the
electronics division of Bing Crosby
Enterprises, is a recent addition to
the growing list of subsidiaries of
the 3M Company. Mincom designs
and manufactures specialized machines capable of a recording and
reproducing the high frequency
signals of radar, spectrum monitor-

380

E
New Mincom plant
May
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ing, telemetering and closed circuit
television in color or black and
white.
In addition the division has
served as a testing laboratory for
new types of magnetic instrumentation tape.

Borg Selects
New President

IMPEDANCE
COMPARATOR

PHASE

MODEL
1010

METERS

NULL

FOR

DETECTORS

LABORATORY
AND
PRODUCTION
IMPEDANCE

IMPEDANCE
COMPARATORS

TESTING
Tests Resistors, Condensers, Inductors
Percentage Deviation From Standard
Read On Large Meter
Rapid Response-No Buttons To Push

High Accuracy And Stability
Requires No
Self Calibrating
Recalibration When Changing Ranges

-

POWER

P6ICE

OSCILLATORS

2'29900
F.O.B:
NEW YORK

FREQUENCY

SPECIFICATIONS
2 volts
Bridge Supply Volts
Component Voltage At Balance....1 volt
Frequency .. Either 1,000 C.P.S., or 10,000 C.P.S.

STAND!!RDS

.

5%, ±10%, ±20%
Full Scale Ranges . . .
Component Test Ranges:
Resistance
- - - 5 ohms - 5 megohms
Capacitance - - - 50 mmf - 20 mfd
Inductance - - - 100 microhenry - 80 henries
Power Supply - - - 105 - 125 volts, 60 C.P.S

Byron C. Booth

has been elected
president of The George W. Borg
Corp. of Delavan, Wisc. and G. Marshall Borg was elected vice-chairman of the board of directors.
George W. Borg, who previously
held the offices of chairman of the
board and president, will devote
more of his time to corporate policies of the company. He will be assisted by G. Marshall Borg.
Booth joined The George W. Borg
Corp. in 1945 as division manager
of the Borg equipment division and
in 1954 was elected division president and a member of the board of
directors. Previously he was vicepresident of the Doyle Manufacturing Co. of Syracuse, New York and
has been associated with the Norge
division of the Borg-Warner Corp.
BYRON C. BOOTH

Two new divisions of Sperry Gyroscope Co.-an Air Armament division and a Surface Armament division have been formed.
The new divisions will continue
their engineering and manufacturing activities at the company's
main Nassau plant at Lake Success,
N. Y. and at supplementary facilities scattered over Long Island

- May

1,

HI -POT

Representatives in Principal Cities
INDUSTRIAL TEST EQUIPMENT CO.
55 EAST 11th STREET

Other Electronic
Test Equipment

NEW YORK 3, N. Y.

COLOR TV
SHADOW MASKS
-A

development of

BUCKBEE MEARS through close

cooperation with TV industry
engineers. Containing 400,000 close
tolerance holes (.010" ± .0005").
Now produced in quantity
on our especially

designed

continuous etching machines.

TONI BUILDING
SAINT PAUL

1,

MINN.

ETCHED AN
ELECTRO -FORM E D
PRECISION PARTS

Sperry Forms
New Divisions

ELECTRONICS

AUTOMATIC

1957

-Electric shaver combs, metal
reticles for optical instruments,
fine tube mesh and code discs.
These are but a few of the
variety of parts that can be
quickly produced to precise tolerances by our process. Send
your specific problem and
specifications to our engineers.

Want more information?
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and other sections of the country.
Samuel Agabian, former works
manager, was named as manager
of the air armament division and
Myron D. Lockwood, former engineering director of surface sys-

tems, was named as manager of the
surface armament divisions. Both
groups list classified guided -missile
projects among current development and production assignments
in air and surface categories.
V

Eitel-McCullough Appoints Welch

ERI.PLArk
VARIABLE ATTENUATOR
Moor
1

i

SANDERS
111

N/// 4PL /AI

11

r

VARIABLE
ATTENUATOR
with a new type of printed
circuit transmission line
developed by Sanders Associates, Inc.
This small, compact attenuator is used in
the frequency range of 1000 to 6000 mc.
Designed for use with a coaxial cable cone
nection, it has low external leakage and gives
broad -band performance.
Maximum Attenuation
linear function of
frequency (20 db at 4,000 Inc)
Insertion Lou
less than 1.5 db
Maximum VSWR
less than 1.25 at

- -

-

4,000 mc.
Characteristic Impedance
50 ohms
Average Power Rating
watts
Dimensions
5" x 5" x %"
Weight
ounces
,Other Tri -Plate products such as transi-

-8-

-2

tions, directional couplers, hybrid rings and
special antennae can also be supplied.
Microwave systems will be engineered for
conversion to TRI -PLATE and produced to
your requirements.

For detailed specifications,
write to Dept. E-5
S Sanders Associates

JAMES R. WELCH has been named
manager of application engineering
for Eitel-McCullough of San Bruno,
California, manufacturer of Eimac
electron power tubes.
Welch joined Eimac in 1950 as a
research engineer in the firm's
laboratory, transferring to the application engineering in 1955. Prior
to joining Eitel -McCullough, he
spent two years as a maritime
radio operator, worked seven years
as transmitting engineer for Press
Wireless and Globe Wireless in San
James R. Welch
Francisco, was a specialist in radio
direction finding during three was employed for five years in the
year's Coast Guard Service and radio broadcasting field.

Sylvania Forms New Lab and Division
A NEW reconnaissance systems
laboratory has been established at
Mountain View, Calif. by Sylvania
Electric.
The new laboratory will be engaged in research and development
work on new techcniques and electronic systems for intercepting
radio signals.
Concurrent with the formation
of the new laboratory, the new activity and two existing laboratories
have been organized as the Mountain View systems laboratories. Included in the new organization are
the electronic defense laboratory
and the microwave physics laboratory.
A fourth facility at Mountain
View, the microwave tube laboratory, continues as a separate activity of the electronic systems divi-

sion.

"The establishment of the reconnaissance systems laboratory and

the reorganization of the Mountain
View facilities reflect the rapid
growth of our systems activities on
the West Coast," Mr. Lehne said.
He noted that about 50 professional
scientists and engineers will be employed in the reconnaissance systems laboratory during the first
year.
Samuel A. Ferguson, formerly
head of the electronic defense laboratory, has been named manager
of the Mountain View systems laboratories.
Walter Serniuk, who was previously manager of the engineering
development department of the
electronic defense laboratory, has
been appointed manager of the reconnaissance systems laboratory.
Jesse R. Lien is the new manager
of the electronic defense laboratory, in which he was formerly
manager of the systems and projects department.

Bendix to Enlarge Friez Facilities
INSTRUMENT division of
Bendix plans to build a new manufacturing, engineering and reFRIEZ

search facility, part of a million dollar expansion program.
The new facility will add 66,000

Want more information? Use post card on last page.
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ft to the present 100,000-sq-ft
plant. It is being built to meet the
increased demand for precision
products, including meteorological
and aircraft flight instruments,
electro -mechanical missile components, light amplifiers and closed
circuit TV systems, such as the
Lumicon, as well as other complex
airborne equipment.
The building is to be ready for
occupancy in December, 1957.
sq

SILVER PAINT
AND

SILVER PASTE
Take the "bugs" out of the application of conductive silver coatings. Use Drakenfeld silver

paint and silver paste tailored to meet your
needs. We formulate special compositions for

Gavitt Wire
Builds Plant

glass and ceramic bodies and other materials.
Let us know your specific requirements. Samples will be supplied to fit them. Your inquiry

GAVITT WIRE AND CABLE Co., a di-

vision of the American Hard Rubber Co., plans to construct a 35,000
sq ft wire and cable manufacturing
plant in Escondido, Calif. Construction on the 12 acre plot is scheduled
for completion in June, 1957, at a
cost of some three quarters of a million dollars. The firm makes precision fine wire and cable.

Teller Appoints
Research Consultant

will receive prompt attention.

B. F. DRAKENFELD & CO., INC.
Box 519,

Washington, Pennsylvania

"Ürakenleid
YOUR PARTNERIN SOLVING CONDUCTIVE COATING PROBLEMS

3W.

n. g" z n. e e r!s

Pick Your Own

Engineering Challenge
Apply in Person
Doily (Including Sot.)

In Any One Of Sperry's

Also Wed. Eves.

Small Independent

Or Submit Resume
To Mr. J. W. Dwyer
Employment Manager

Engineering

Or Phone For Appointment
Fieldstone 7-3600,
Ext. 2605 or 8238

Groups
Albert G. Thomas

has been appointed research consultant of The
Teller Co. of Butler.
Previously he served as head of
the department of engineering research and development of the Industrial Research Institute of the
University of Chattanooga.
His new assignment is directed
toward patent work and research
projects related to Digitork, a control system for automation.
Thomas is the inventor of the
motor around which the Digitork
system is built. Teller has been
ALBERT G. THOMAS

ELECTRONICS

- May

1,

1957

... and

more new groups are forming than ever
before in Sperry's 47 year history of engineering

...
...

e

salaries commensurate with experience
achievement
full tuition
excellent benefits
and ability
ample housing In
relocation allowances
refund
New York City.
I hour from
island
only
Long
suburban

...

...
...

Rewarding Career Opportunities Exist in:
Infra Red Detection
Microwave Systems
Inertial Guidance
Servo Systems

Jet Engine Controls

Precision Radars

sPERRY

Traveling Wave Tubes
Ante nn a es
Digital Systems
Electronic Countermeasures

GYROSCOPE COA/PA#P
Division of Sperry Rond Corp.
LONG ISLAND
NEW YORK

GREAT NECK,
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for Military Equipment
and

Commercial Applications

(continued)

awarded exclusive manufacturing
and sales rights for this new system
for the Industrial Controls Corp. of
Chattanooga, Tenn.
He was in charge of patent work
for division 4 of the Office of Scientific Research and Development
prior to his association with the
University of Chattanooga. During
the course of his work there, he
aided in the development of the
radio proximity fuse.

NEWII=11
SILICON
POWER RECTIFIERS
c.

Bell & Howell
Add Space
BELL & HOWELL Co., Chicago, man-

ufacturer of tape recorders, phonographs, radios and photographic
equipment will build a $1.7 million
addition to its main plant.
The 160,000 sq ft addition is near
completion. It will be used for manufacturing and warehousing.

Ronette Moves
To Lynbrook Plant
have acquired a building in Lynbrook, N.
Y. and will move there from the
present location in New York City.
The 10,000 sq ft plant is now being refurbished for the assembly of
phonograph cartridges, tone arms
and microphones.

For Top Reliability
A standard line from 30 to 1000 amps
Closely regulated by magnetic control

Voltages: 8-16-32.36
Stationary or Mobile Types
For Missile, Aircraft, Lab & Factory

Write for Latest Bulletins on
Silicon & Selenium Power Rectifiers

CHRISTIE ELECTRIC CORP.
Dept. EL, 3410 W. 67th St., Los Angeles 43
Over a Quarter Century of

Rectifier Manufacturing

RONETTE ACOUSTICAL CORP.

Meet MIL R -5757C and MIL R-25018
specifications.
Sensitivity down to 6 mw.
Coil Resistances to 20,000 Ohms.
Switching Capacities up to 5a.,
28 v., d.c.
Standard contact arrangements to DPDT.
Same long life and reliability in relays
for commercial applications.
All relays may be purchased in a wide
variety of terminals and mounting means
to suit most applications.
Early delivery of relays built to standard
specifications.
WRITE FOR RELAY DATA BULLETIN

AA
BASO INC.
formerly

MILWAUKEE

GAS SPECIALTY CO.

Dept. RE -1, Milwaukee 1, Wisconsin
Want more information? Use post card on last page.

I Bought My Wife a
Sports Car with the

EXTRA MONEY
earned in
Mobile-Radio
Maintenance!

I

Royal Plans
Plant Expansion
ELECTRIC CORP. in Pawtucket, R. I., newly acquired subsidiary of IT&T has signed a contract for the construction of an
additional 90,000 sq ft of space to
its existing plant.
ROYAL

Electrodata Names
Quality Manager

is
good-but mine rust
wouldn't stretch far enough
to give my family of/ the nice things they de-.
serve. So in my spore time I'm servicing
commercial mobile -radios in my home town.
And I'm mighty proud to think of my wife

driving that new Thunderbird!

This can be your story, too. Send coupon
for your free copy of "HOW TO MAKE
MONEY IN MOBILE -RADIO MAINTENANCE."

Published by Lompkin Laboratories, Inc.,
manufacturers of the 105-B Micrometer Frequency Meter & 205-A FM Modulation meter.
Easy monthly payment plan available(

JOHN F. HINCHEY has been ap-

pointed quality assurance department manager for the ElectroData
division of Burroughs Corp. in
Pasadena, Calif.
He will be responsible for the
testing, inspecting and quality control of high-speed electronic data
processing systems, during the entire manufacturing operation.
Prior to joining ElectroData in

2054
LAMPKIN LABORATORIES, INC.
Instruments Div., Bradenton, Fla.
105-B

At no obligation to me please send "HOW
TO MAKE MONEY IN MOBILE -RADIO MAINTENANCE."
Name
Address
State

City

J
Want more information? Use post card on last page_

384

May

www.americanradiohistory.com

1,

1957 -ELECTRONICS

PLANTS AND PEOPLE

How To Get Things Done

Better And Faster

(continued)

1956, Hinchey was assistant director of quality control for Consolidated Electro -dynamics Corporation since 1953. From 1947 to 1953,
he worked for Fairchild Aerial Surveys as an electrical engineer, and
before this for one year was an assistant project engineer for Sperry

Gyroscope.

New Firm Formed

BOARDMASTER VISUAL CONTROL

-

ÿ

*

*

Saves Time, Saves
Gives Graphic Picture
Money, Prevents Errors
Type or Write on
Simple to operate
Cards, Snap in Grooves
Ideal for Production, Traffic, Inventory,
Scheduling, Sales, Etc.

-

Made of Metal Compact and
Over 150,000 in Use

Full price

F R E EI

$4950

Attractive.

with cards

24-PAGE BOOKLET NO. C-50
Without Obligation

In California

ONE OF

A NEW electronic manufacturing

GUDEBROD'S

firm, the Kelvin Electric Company
has begun operations in recently
completed facilities in Van Nuys,

California.
Products of the newly organized
company are precision wire -wound
resistors and resistive networks.
Heading the firm are William I.
Elliott and Kenneth T. Eckardt,
formerly president and vice-president, respectively, of Hycor Co.,
Inc.

Write for Your Copy Today

GRAPHIC SYSTEMS
55 West 42nd Street

NICOTE

New York 36, N. Y.

Metallized
Ceramic

Coating

Now for the first time you can
successfully use a single metallic
coating for refractory ceramic bodies
which provides a surface for applying either hard or soft solders with
melting points between 275° and
1600°. With NLcoTE, no expensive
preliminary processing is necessary.
It's ideal for hermetic and mechanical seals and vacuum applications.
Bulletin 155 contains complete details. Write for a copy.

frenchtown
PORCELAIN COMPANY
Trenton 9, N. J.
86 Muirhead Avenue
National Representatives: Lundey Associates
694 Main St., Waltham 54, Massachusetts
Want more information? Use post card on last page
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Ruge Names
Chief Engineer
WARREN E. JACKSON has been appointed chief engineer of A. C.
Ruge Associates. In his new capacity, he will direct the Cambridge, Mass. company's expanding
program of new product development.
He formerly worked as a product
development engineer in a design
and development group at Arthur
D.

Little.

Daystrom Creates
Reactor Center
A NUCLEAR REACTOR CENTER has
been established in West Caldwell,
N. J. by Daystrom Nuclear, a division of Daystrom, Inc.
The division's research and administrative staff will move into a
36,000 sq ft laboratory, where an
"Argonaut" reactor is to be installed. Here college and university faculty members can be
trained in the peacetime use of
nuclear reactors. Daystrom Nuclear will go into quantity production on a 10 kw Argonaut
research reactor that will be avail -

MANY
LACING
TAPES
MEETS

YOUR
SPECIFIC
REQUIREMENTS
OR WE'LL

MAKE ONE
THAT WILL!
Gudebrod flat braided lacing
tapes hold harness securelyno bite -through or slip, yet are
easy on the hands. Some resist
high temperature, some are
color -coded ... and they come
wax -coated or wax -free . . .
rubber -coated ... or with special coating. Gudebrod makes
many tapes for many purposes, including defense work.
Send us your lacing problems

...

we
or your specifications
can supply the answer to both.

GUDELACE

GUDELACE H
GUDEBROD BROS.

GUDE-NYLACE

TEFLACE
SILK CO., INC.

ELECTRONICS DIVISION
225 W. 34th St., New York 1, N. Y.

EXECUTIVE OFFICES
Philadelphia 7, Pa.

12 South 12th St.,
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KP -125, KP -135, KP -145 Indicators

Monitor Transistor Circuits
The first family of Indicator Tubes is now
available in production quantities at low prices.
The KP -125, already in computer transistor
monitor service, is complemented by the new
KP -135 and KP -145. These tubes satisfy differing needs for end -viewing (tip -glow), and
visual brightness consistent with circuit power
limitations. All tubes are grid -controlled gas
triodes with 1.4 v (AC or DC) filaments, are
operable from the 120 v AC line, consume low
power (milliwatts), are specifically designed,
and in production for transistor monitor service. Mountable in three ways for high density
read-out, the KP -125, KP -135, and KP-145
eliminate the use of several components (relays, lamps, etc.) which require large voltage
swings with heavy current drains which load
the test circuit. The KIP Indicator Tubes take
small signals (4 v), draw negligible grid current (less than 1 uA), provide visual indication, and are AVAILABLE IMMEDIATELY
for all transistor monitor applications. For details on these and other special purpose tubes

KP125,
Actual Size

San Diego electronic
company,
has
adopted a new trade name, "Kin
Tel".
The new name, derived from the
company's two product lines, instruments and television equipment, was made to avoid possible
trademark conflict with another
firm.
KAY

LAB,

manufacturing

GE Converts TV Tube

Plant To Transistors

KIP ELECTRONICS CORPORATION
Dept. ME -2, Stamford, Connecticut

AT

able to colleges, universities and
industry. General manager of the
division is Dr. Stephen Malaker.

Kay Lab Changes
Trade Name

write:

INSULATION

(continued)

GE will cóìvert its 175,000 sq ft
Buffalo, N. Y., tv picture tube plant
to the manufacture of transistors
early in 1957.
In addition to the 175,000 sq ft
building in Buffalo which will be
devoted wholly to transistor production, General Electric will con-

tinue to manufacture transistors
at Electronics Park. The Semiconductor Products Department headquarters and engineering function
will also remain in Syracuse. Production of tv picture tubes will be
consolidated and ultimately expanded in the cathode ray tube department's facility at Electronics
Park.

800F.

ESC Names

Research Chemist

HIGH DIELECTRIC COATING

0008" TO .030" DIAM.

Specialists in
the Unusual

To fill a need
for high temperature
insulation in a high
conductivity wire.
Precision drawn to close
resistance control in the
smaller sizes.

Write for List of Products

California Firm
Moves East

SIGMUND COHN CORP.
121 SOUTH COLUMBUS AVE., MOUNT VERNON,

386

ESC CORP. of Palisades Park, N. J.
specialist in delay lines, appointed
Benno Heinemann as chief research
chemist.
Dr. Heinemann's responsibilities
will include direct supervision of
the ESC encapsulation department.
Previous to joining the firm, he was
associated with Standard Rolling
Mills. (Division of Revere Copper
and Brass, Inc.), Brooklyn, N. Y.

N. Y.

NF
1901

Want more information? Use post card on last page.
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THE electronics division of Elgin
National Watch Co. is closing its

American

Microphone
May

1,

7957

plant

at
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ZOPHAR
'-' WAXES

Zophar Waxes, resins and
compounds to impregnate,
dip, seal, embed, or pot electronic and electrical equipment or components of all
types; radio, television, etc.
Cold flows from 100°F. to
285°F. Special waxes non cracking at -76°F. plain or
fungicidal. Let us help you
with your engineering prob-

Pasadena, Calif., and will move
equipment and key personnel to
Elgin, Ill., for resumption of production in the near future.
A. P. Barton, general manager
of the division, said the move was
dictated chiefly by the need to relocate American in a centralized
location for better service to the
trade, although another factor was
closer liaison with Elgin's central
research and development laboratories.
New warehousing facilities will
be established at Burbank, Calif.

Stanford Research
Selects Ortman

*

been named
associate director of Stanford Research Institute.
He recently retired as chairman
of the board of Gladding, McBean
and Co.
He is a past director of the
National Association of Manufacturers (Los Angeles), and is currently a member of the board of
the Air Pollution Foundation. He
will also continue to serve as a
member of the board of directors
FRED B. ORTMAN has

lems.
For immediate service contact:

Mayer, Sales Manager
A. Saunders, Technical Director
H. Saunders, Chemical Laboratory
L. E.

Phone SOuth 8-0907

ZOPHAR MILLS,

INC.

26th Street,
Brooklyn 32, N. Y.

112-130

INCREASED
/NSUTAT/ON
BETTER
CONNECTIONS

JONES BARRIER
Leakage path is in-

creased-direct shorts

from frayed terminal
wires prevented by
bakelite barriers
placed between terminals. Binder head
screws and terminals
brass, nickel plated.
Insulation, molded
bakelite.

I

Shown: Screw Terminals-Screw and
Solder Terminals-

Screw Terminal

above, Panel with
Solder Terminal be -

low. For every

'

need.

Six series meet every requirement: No. 140,
5-40 screws; No. 141, 6-32 screws; No. 142,
8-32 screws; No. 150, 10-32 screws; No. 151,
12-32 screws; No. 152, t/a-28 screws.
Catalog No.

21

lists complete line.

HOWARD B. JONES

DIVISION

INCH MANUFACTURING

CORPORATION

CHICAGO 24. ILLINOIS

sUE SIDIAEY
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Hallamore Opens
Branch Operation
HALLAMORE

ELECTRONICS

OF UNITED.CAEE FASTFN11 COED.

Use post card on

1,

*

Up to 50,000,000 meghoms!
Test voltage variable 100-600 vdc!
Uncrowded 41/err meter scale!

*

Automatic capacitor discharge!
Safe test terminals!
Only $365!

*
*
*

Here's the only high resistance megohmmeter
selling at $365 with features not found on instruments selling for twice as much. Measuring
range up to 50,000,000 megohms to meet the
requirements of recent advances in insulating
materials. The L-7 Megohmmeter is housed in a
hardwood case with recessed vertical panel. and
convenient carrying handle.

Industrial Instruments has a wide selection of megohmmeters for both laboratory and high-speed
production testing. Choose the model that best
suits your needs from this table of specifications.

CO.

of

Anaheim, Calif., opened a branch
at Denver to supply electronic
components to the newly -opened
Glenn L. Martin guided missile
plant.

Electronic Specialty
Appoints Martin

No. 7-E12-3/4 W

Nu. 2.142-1r

(continued)

THE ELECRONIC SPECIALTY Co. appointed William R. Martin as chief

engineer and product manager of
the RF systems and components
division.
He comes to the Electronic Specialty Co. from Lockheed Aircraft
Corp., where from 1950, he has
been in charge of the complete
radiating systems group.
From 1945-1950 he was a project
engineer of Airborne Instruments
Laboratory.

RANGE

TEST

Model

Voltage

L

-2A

200 fixed

L

-4A

200 and

L-6B

POWER

Low

High

Consumption

PRICE

1

meg.

100,000 meg.

40 wattS

$200

1

meg.

100,000 meg.

52 watts

$230

100,000 meg.

82 watts

$295

5x10'' ohms

75 wattS

$365

500 fixed

2.5 meg. 250,000 meg.

100 to

I meg.

600'
L-7

100 to

1

meg.

600'
'Continuously variable. built in voltmeter

1

r

accurate setting.

Write today for complete catalog of
Electrical Test Equipment manufactured by...

Industrial

Instruments Inc.
89 Commerce Road. Cedar Grove. Essex County.

N. J.
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Need Insulation

New Books

With 1000°F
Mathematics for Electronics with Applications

HEAT RESISTANCE

BY HENRY M. NODELMAN and
FREDERICK W. SMITH
McGraw-Hill Book Co., Inc., New
York, 1956, 376 p, $7.00.
ALTHOUGH a considerable number

of books on mathematics for engineers and physicists have appeared
in recent years, this book probably
represents the first comprehensive
attempt at an exposition on an elementary level of those branches of
mathematics which have been the
most useful in engineering elec-

Insulating mica bridge for
high -temperature electronic tube.

Inert mineral, MICA, can retain HIGH dielectric properties, strength, maintain form
even in half -micron thicknesses at temperatures and
shock conditions far above the
limit of other inorganic,

-

-

organic insulation.

And only FORD can shape
and fabricate MICA into the
precise form you need. Write
for MICA BULLETIN and

details.

your
PROBLEM

...

Discuss it with FORD
MICA engineers, backed
by 40 -year -plus leadership in mica insulation

precision -stamping and
fabrication.

Since

1917

FORDRADIO

&

MICA

CORP.

536-540 63rd Street
Brooklyn, N.Y.
GEdney 9-8300

tronics.
The subjects covered are quite
large in number and include
elementary calculus, dimensional
analysis, determinant and matrix
theory, the theory of series, differential equations, Laplace transforms and the elements of Boolean
algebra. However, other subjects
which are certainly of importance
in electronics such as vector
analysis, probability and statistical
methods have been omitted.
Approach The authors use a
pragmatic approach, whereby the
applications of the various subjects
are emphasized rather than their
mathematical development. Thus
most of the mathematics is stated
without proof and augmented by
numerous examples of their use.
For instance, in the exposition of
linear algebra, one chapter is devoted to determinant theory and
another to matrix theory. Each of
these is then followed by a considerably longer chapter dealing
with network analysis wherein the
stated theory is illustrated.
An extensive and excellent bibliography is included and much
practical information such as tables
of transfer functions of R -C networks and matrices of various vacuum-tube configurations is presented. The appendix covers tables
of logarithms, exponential and trigonometric functions and a list of
108 indefinite integrals. A large
number of elementary problems are
given at the end of each chapter.
Unfortunately the text is very
sketchy in its development. Several
errors were noted, such as the dis-

-

cussion on p 100 to 101, on how to

choose mesh currents. In particular, the statement that "sufficient
cyclic currents will have been introduced when some cyclic current
appears in every network element
or branch" is false and the subsequent discussion on network topolocy on p 117 to 124 does not resolve

this matter.
Other examples of errors are the
following: the statement on p 125
that passive two-terminal pair networks need only three independent
parameters for their complete
representation on a matrix basis is
false. On p 137 the authors confuse
dual with inverse networks, which
are related but not the same.

Uses-Except for these shortcomings, this book may be useful
as an introduction to the mathematics which is encountered in electronics for those with mathematical training includes college
algebra and elementary calculus.
Although its scope is too wide
and its approach too elementary for
it to be suitable as a text book for
a college course in electrical engineering mathematics, it may be
used successfully in technical
schools. It should also be excellent
for supplementary reading and as
a source book for further study in
the technical literature on the
mathematics
of
electronics.ARMEN H. ZEMANIAN, College of
Engineering, New York University.

Introduction to Solid State Physics
BY CHARLES KITTEL
John Wiley & Sons, New York, 1956,

617 p, $12.00.

THE preface to the first edition of

this text contained the statement
that it "is intended for senior and
beginning graduate students in
physics, chemistry, and engineering." Many a "student" who considered himself beyond that stage
has had occasion to wonder what
university contained classes of this
caliber. In this second edition, experience and a laudable caution
has eliminated the estimate as to

Want more information? Use post card on last page.
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NEW BOOKS

> TRANSMITTER
W

small size

W low distortion
Fes..

high reliability

E

high frequency

stability
elModel 3021 Transmitter

;

1/7

An extremely rugged unit designed for high - shock impact
and extreme environmental conditions. Subminiaturized and
crystal -stabilized.

Frequency Range: 215-235 me
2 watts
Power Output:
1.7 pounds
Weight:

I

Write for complete data
and prices.

RADIATION
INC.
FLORIDA

MELBOURNE AND ORLANDO
ELECTRONICS AVIONICS INSTRUMENTA TION

Personnel Inquiries Invited

(continued)

the level of students for which it
can be useful; while a hundred
pages of more careful explanation
of basic concepts have been added.
This new material, as well as considerable rearrangement of that
already in the book, has immensely
increased its usefulness to the
learner, particularly in engineering
and chemistry.
Rearrangement of MaterialFor example, in place of the original first chapter of 27 pagescovering the three fundamental
topics, types of solid binding, crystal structures and x-ray diffraction, about equally-there is now
a sizeable chapter for each and in
fact, the crystal structure chapter
is more complete than anything
else in the .book. The approach in
this chapter through two dimensions is excellent, but this reviewer
would have been satisfied with a
less complete treatment of actual
crystal symmetries (although this
material is not as conveniently
available elsewhere) . Another example of salutary rearrangem°nt
is that of the chapter on free electron theory of metals. In the first
edition this followed the chapter
on superconductivity! It began
abruptly with the quantum theory
of particles in a box and only mentioned ohmic conductivity in a few
brief paragraphs somewhere in the
middle. The present arrangement
has been found to be far more
satisfactory.
Background Needed-These improvements help, but have still not
completely eliminated the tendency
in the first edition to start from
what often appeared to the beginner to be the middle of the subject. In fact, this book will still
be hard-but not impossiblegoing for those without some understanding of modern physics. For
those who do already have this
understanding, this edition, like
the first, is a treasuretrove of unexpectedly simple and physical approaches to a difficult subject. With
the addition of a hundred pages of
extra material, it also continues to
increase its standing as a necessary reference for those already in
solid state work.
The need remains for a really.
elementary treatment of basic ideas
in solid-state physics. Meanwhile.
this greatly improved book will

- May

1,

POWER;

rugged
compact

reliable

zpi

;

Model 3052 Am Pli fier

Provides 50 watts output fron 2
watts input. Rugged construction
and the use of a stacked ceramic
tube makes this amplifier stable
and reliable over a wide range
of environmental conditions:

Temperature: -55° to +75°C
Shock:
100g
Vibration:
20g, 20-2000 cps
Altitude:
0-70,000 feet
Write for complete data
and prices.

Li

RADIATION
INC.

MELBOURNE AND ORLANDO, FLORIDA
ELECTRONICS AVIONICS INSTRUMENTATION
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York, 1956, 288 p, $9.95.
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Price

Type
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THE rapid growth of transistor
technology has led to an increase
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Transistor Engineering
Reference Handbook
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Rect.

DV SERIES:

PROMPT
DELIVERY

WRITE

0.0

.03

have to satisfy this need, as well as
the one it does fill well for a single
book through which one can become acquainted with most of the
modern ideas in the field, so many
of which are taking on increasing
technical importance. There is
little prospect that any book will
replace it in this respect, whether
for physicists or electronic engineers.-P. W. Anderson, Bell Telephone Labs., Inc., Murray Hill,
N. J.

CORPORATION
1065 UTICA AVE., BKLYN. 3, N.

Y.

in transistor literature. "The need
to assemble and coordinate information on all the commercial aspects of the industry under a single
cover" led to the writing of the

Transistor Engineering Reference
Handbook. To achieve his purpose
the author has divided his book
into five sections.

Context-The first section

(32 p)

is a brief general survey of

A1.©70JJ,

0

cD

Je

fis Y.

experience pays

let TWS* prepare
your industrial literature
'TECHNICAL WRITING SERVICE
McGrawHill Book Co.
33Ò W. 42nd St., N.Y.C.
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transistors that includes a chronology
of transistor developments, a presentation of device characteristics
of junction transistors and a review of transistor materials, structures and techniques of fabrication.
The next section, by far the major
portion of the book (202 p) contains specification sheets on commercial transistors. The third section (16 p) has reference data on
transistor auxiliary equipment.
Here transformers, capacitors, batteries, thermistors and test sets
are briefly collected and described.
The fourth section (22 p) attempts
to review the commercial applications of transistors, while the last
section is a four -page directory of
manufacturers.
The material covered in the book
is quite recent. The transistors
covered are to mid -1956 and the
components seem to be up-to-date
to early 1956.
The student or engineer just beginning to look into the transistor
field will find much material normally gathered by contacting the
May

7,

7957-
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TO THE

ONE MAN

IN
THREE
who will qualify
as a Raytheon Engineer

Making the right choice is important to you-and to us. Experience
proves that capable, well-trained engineers do exceptionally well at
Raytheon. Individual initiative and originality are recognized and
encouraged. Salaries are high. Areas of interesting, advanced work
include Guided Missiles, Radar, Communications, Semiconductors,
Microwave Tubes, Electron Tubes. See the following pages.
RAYTHEON MANUFACTURING COMPANY

Waltham 54, Massachusetts

FOR SPECIFIC INFORMATION, please

Excellence
in Electronics

write L. B. Landall at the above address or directly to the division of your choice as listed in the following pages.
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(continued)

various manufacturers. The engineer in the field will have acquired
most of the material in the course
of his work.-F. BRONSTEIN, Design, Engineering Dept., Ford Instrument Co., Long Island City,
N. Y.

WHEN ELECTRONIC
PRODUCTION CALLS

DANG COILS
ANSWER!
Day after day, year after year, Dano
has been continuously answering production's call for coils to customer
.
specifications;

..

every tracing's a top tracing in a

..

.

1Lam&n.

Applied Electrical
Measurements

Shallow Drawer Unit

tributors.
John Wiley

This remarkable, ten drawer
file safely stores 1000 tracings,

yet any one of them is instantly
available.

There's a patented tracing
lifter in each file drawer. Just

raise the lifter,

locate the desired drawing,
and fold back all the sheets
above it.

The

tracing you want is now on top

-easy to slip out
and replace

with no

danger of wrinkling or tearing.

Here's a fast and safe way to
handle your valuable active
tracings-and only Hamilton
Shallow Drawer Units have it!

1Lanzi&os
DRAFTING EQUIPMENT

'HAMILTON
TWO

MANUFACTURING

"Can you make a series of specially treated coils to these specifications
"
"We need a quantity of vacuum
impregnated coils to our detailed
specifications enclosed .
"

COMPANY

RIVERS, WISCONSIN

BY ISAAC F. KINNARD

.

.

.

with

14 con-

"Enclosed is our order for 10,000
coils to be made to our high temperature specifications
"

& Sons, New York, 1956,

600 p, $15.00.

.

COVERING many aspects of modern measurements, Dr. Kinnard has
written a book which should make
good reading for the advanced engineering student and the newcomer to the phase of electrical
engineering activity which is concerned with measurements. In the
preface the author states that he
intended his book to be useful to
the scientist, engineer, technician,
and student alike whenever they
have a measurement problem. Appealing uniformly to such a heterogeneous group of readers is difficult, hoveever.
"Applied Electrical Measurements" covers broadly many of the
commonly employed electrical measurement devices and their application to the measurement of electrical and nonelectrical quantities.

-

Electrical Quantities
Part I,
consisting of slightly more than
one half of the book, is devoted to
the measurement of electrical quantities. The author presents some
historical material and then delves
into systems of units. In addition
to electrical units, mechanical and
thermal units are discussed.
The instruments and techniques
used for the measurement of the
basic electrical quantities (current,
potential difference, resistance,
etc.) are treated and, in addition,
such topics as phase angle, power
factor, synchronism and frequency,
waveforms and magnetism are covered. High -frequency and microwave measurements are not included in the book.
Dr. Kinnard explains many electronic instruments by reference to
block diagrams and simplified

Want more information? Use post cord on last page.

"Our production department must
have encapsulated coils for a new
electrical device
Please quote
per enclosed blueprint."
.

..

If you need coils, try Dano for Bobbin;
Form Wound, Paper Interleave, High Temp
and Encapsulated Coils.
Also, Transformers Made To Order.

THE DARO ELECTRIC
6

CO.

MAIN ST., WINSTED, CONN.

L

CABLE
CLIPS
excite, 1t94oa
for severe conditions

*

Cd

Sae(

ediceitide
for maximum
economy

MUSSER
melded

'Qae4eaa
SCREWS
and NUTS
Acid resistant
Need no insulation

*,

Can't rust

*
Can't corrode

WECKESSER COMPANY
5701 Northwest Highway
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Each a different coil requirement
and each answered by Dano with the
exact type of coil needed.
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ENGINEER OPPORTUNITIES AT RAYTHEON

schematics. His expositions are
lucid and a reader without much
background in electronic circuits
will gain insight into the basic
working principles of common laboratory instruments. This reviewer
felt that more extensive references
to commercially available instruments of different manufacturers
would have made the book more
useful.

-

Part
Nonelectrical Quantities
II is devoted to the measurement
of nonelectrical quantities by electrical means. With the increasing
application of electronic control
systems in many industries the
monitoring of nonelectrical quantities by electrical means has become
widespread. The chapter headings,
light, heat, sound, statics and
kinetics, liquids and gases and time
convey best the nature of the ma-

terial covered.
As in previous chapters the author covers only the basic measurement methods. Typically, a major
topic is introduced by a discussion
of applicable physical laws followed
by a critical examination of units
of measurement as well as stand-

AT RADAR ANTENNA IN OBSERVATION TOWER overlooking Raytheon's
Flight Test Facility at Bedford, Mass., engineers work on vital missile projects
in an informal atmosphere that stimulates creativity.

Advanced work with prime contractor
for Army Hawk and Navy Sparrow 111

ards.
Coverage of several measurement
techniques and instruments fol.
lowed by a bibliography might conclude the chapter. The bibliographies which are presented in each
of the 18 chapters provide a convenient guide to further reading
matter.
Dr. Kinnard's well-written book
offers a comprehensive introduction to many important measurement methods.-HENRY J. BICKEL,
Columbia University, Electronic
Research Laboratories, New York,

The caliber of Raytheon engineering is an indication of the quality of our staff. Raytheon is the only electronics manufacturer
with prime contracts involving complete systems responsibility
for both air-to-air and surface-to-air missiles.
As an engineer in our Missile Systems Division, you associate
with men of top national reputation in stimulating small groups.
Our expanding development has created interesting openings in:

N. Y.

Send brief outline of experience and educational background to
G. P. O'Neil, Raytheon Missile Systems Division, Bedford, Mass.

Professional Engineer's
Examination Questions
and Answers

CIRCUIT DESIGN
ELECTRONICS PACKAGING

SPECIFICATIONS
INFRA -RED

SYSTEMS

AERODYNAMICS

MICROWAVE
ANTENNA DESIGN
TUBE APPLICATIONS

STRUCTURES

HEAT TRANSFER

RAYTHEON MANUFACTURING COMPANY
Missile Systems Division
Bedford, Massachusetts
Are you the

By WILLIAM S. LA LONDE, JR.
McGraw-Hill Book Co., Inc., New
York, 1956, 462 p, $6.50.

the recent graduate and the
practicing engineer, in all branches
of the profession, will find this book
useful in reviewing engineering
fundamentals for professional engi-

MECHANICAL DESIGN

ONE MAN IN THREE?

BOTH

ELECTRONICS

- May
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zh.
PILOT
give you

LIGHTS

180° VISIBILITY
for the most effective indication

Illustrations
approximately
anual size.

plug

BUILT-IN RESISTORS
for operation on;105-125V. or 210-250V.

-

The required RESISTOR is an integral part of
the unit
BUILT IN (Pat. No. 2,421,321).
Also, simple external resistors for all higher voltages.
Every assembly is available complete with lamp.

FREE

r

-

NO

For NEON Lamps

CHARGE

Brochure on "Selection and
Application of Pilot Lights"

Choice of fluted or clear
caps; binding screws or

DIED

Also write for our latest Catalogues.

soldering terminals.
Available for both 9/16"
and 11/16" mounting
clearance holes.

Foremost Manufacturer of Pilot Lights

DIJJLIGHT
CORPORATION

PLANT AT
BROOKLYN, N

Y.

60 STEWART AVE.,

BROOKLYN 37, N. Y.

HYACINTH 7.7600

NOW ADDED TO OUR STANDARD LINE!

STOCK NYLON BOBBINS FOR
POT & CUP CORE APPLICATIONS
I..

ON POPULAR

American Molded Products Co.

AT
COMPETITIVE
PRICES

PHONE: ARmitage 6-3235

CHICAGO 22, ILL,

POLYSTYRENE and MYLAR*

Capacitance From .001 mfd to any value
Voltage
From 50 V.D.C. to 30 KV
Tolerance
Polystyrene From ±0.1% to ±5%
Mylar*
From ±1% to ±10%
SMALLEST CASE SIZES

TUBULAR-BATHTUB-RECTANGULAR
Very Good Deliveries

*DuPont T.M.

PRECISION CAPACITORS, INC.
!

bnail Rene

SIZES

WRITE FOR NEW CATALOG

PRECISION
PLASTIC
CAPACITORS

Material Reviewed
The questions and answers covered include
basic fundamentals, chemistry,
science, materials, electricity, hydraulics, mathematics and measurements, mechanics, thermodynamics,
chemical engineering, civil engineering, electrical engineering, engineering economics and business
relations, mechanical engineering,
structural engineering and land
surveying.
As an aid to filling out applications for licenses, the author devotes a section of the book to evaluating different types of work experience. Jobs in the various branches
of engineering are broken down
into listings of professional and
subprofessional experience. Another convenient reference is a list
of names and addresses of registration boards in the United States,
Alaska, Hawaii and Puerto Rico.
-H.A.M.

NO MOLD COST

IMMEDIATE DELIVERY

2729-39 W. CHICAGO AVE.

peer's licensing examinations in
various states.
From the 500 or more problems
in this book, about 80 percent were
taken directly from sample questions or past examinations of state
boards of examiners throughout the
United States. The problems do not
represent the questions of any one
state, but rather a composite.

-

(a patented Dialco feature)

SAMPLES ON REQUEST AT ONCE

(continued)

150 W. Cypress Ave.

Direct -Current Machines (Second Edi-

tion). By Liwschitz-Garik and Whipple, D. Van Nostrand Co., Inc., Princeton, 1956, 307 p, $6.25. Rearranged
edition with material divided into two
parts, one, dealing rigorously and
competently with fundamentals, is for
conventional undergraduate ciriculums
and other part is devoted to detailed
consideration of specialized topics of
interest to postgraduate students as
well as practicing engineers.
Trigonometry Refresher for Technical
Men. By A. A. Klaf, Dover Publications, Inc., New York, 1956, 629 p,
$1.95. Question and answer text covering important aspects of plane and

spherical trigonometry. Application
problems in navigation, surveying,
elasticity, architecture and various
fields of engineering are covered.

Burbank, Calif.

Calculus Refresher for Technical Men.
By A. A. Klaf, Dover Publications,
394
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Inc., New York, 1956, 431 p, $1.95.
Examination of more important aspects of integral and differential
calculus in terms of questions and

answers. Practical aspects rather than
theoretical are stressed.

Proceedings of the Conference on
Radio Interference Reduction, Vol. I
and II. Armour Research Foundation,
Dept. E, Chicago, 1954 and 1956, $6.00
per set. Material of interest to both
manufacturers and research and development laboratories includes measurements, design techniques, practical
suppression measures and component
development. Equipment and systems
covered encompass radio, radar, aircraft, missiles, vehicles and electrical
devices.
Das Ohr Als Nachrichtenempfanger
(The Ear as a Receptor of Information). By Richard Feldtkeller and
Eberhard Zwicker, S. Hirzel, Stuttgart, 1956, 86 p. An attempt to
assemble all the known data on the
subject into one volume. An excellent discussion is given of the perception of frequency by the ear and of
the ability of the ear to distinguish
sounds of nearly identical pitch.

Radio Valve Data, Fifth Edition. Iliffe
& Sons Ltd, London, 1956, 126 p.
Characteristics and base connections,
in tabular form, of approximately
2,500 British and American tubes and
37 transistors, with index and table of
British -American equivalents. May be
ordered from British Radio Electronics, Ltd., 1833 Jefferson Pl., N. W.,
Washington 6, D. C.
Radio -Television and Basic Electronics. By R. L. Oldfield, American Technical Society, Chicago, 1956, 342 p,
$4.95. Textbook for technicians, servicemen and amateurs covers range
from basic theory to circuitry, including f-m; sound systems; b & w and
color tv; transistors; etc. Glossary,
conversion table, letter symbols and
electronic symbol table are included.

Subcontracting Policy in the Airframe
Industry. By John S. Day, Harvard
Business School, Division of Research,
Boston, 1956, 327 p, $4.00. Growth of
subcontracting in airframe industry,
legal and nonlegal connotations in
being subcontractor, possible substitutes for subcontracting and problems
in formulating a subcontracting policy.
By A.
Asymptotic Expansions.
Erdelyi, Dover Publications, Inc., New
York, 1956, 108 p, $1.35. Short tract
on asymptotic expansions and their
applications to the solutions of ordinary linear differential equations based
on lecture notes given to graduate
mathematics students. Subjects covELECTRONICS

- May

1,

FLIGHT TEST READY TO START as Raytheon engineer conducts final check.
He works with some of our country's top design engineers on aircraft navi-

gational and guidance systems.

Help design new coherent radar systems
for aircraft navigation and guidance
Small project groups with full systems responsibility, working on
the most interesting and advanced radar and navigational problems of the day this is the atmosphere at Raytheon's Maynard
Laboratory.
A company with many engineer-managers-experienced executives with young ideas-tends to create an exceptional environment
for your professional development. Other Raytheon benefits:
excellent starting salaries, regular reviews for merit increases;
town or country living in beautiful New England.
We now have opportunities for men at all experience levels in:

-

CIRCUIT DESIGN
ENGINEERING PHYSICS
ELECTRONIC PRODUCT DESIGN
SYSTEMS ANALYSIS

MAGNETIC COMPONENT DESIGN

MICROWAVE DESIGN
RELIABILITY ENGINEERING
RADAR SYSTEMS
TEST EQUIPMENT DESIGN
SPECIFICATIONS WRITING

For more information on any of the above or other related fields,
contact J. J. Oliver, P.O. Box 87, Raytheon Maynard Laboratory,
Maynard, Mass.

RAYTHEON MANUFACTURING COMPANY
Maynard Laboratory
Maynard, Massachusetts
Are you the
ONE MAN IN THREE?
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NEW!

MICRO -MINIATURE
Metallized Paper

CAPACITORS
*

Contain all of the outstanding
so

well recognized throughout the

world. Super-small for transistorized
circuits and other compact circuitry
requirements. Only 3/4" max. length
in values from .005 to .05. Standard
tolerances in voltage ratings from
100 to 400 VDC. Operating temperature range from -55°C to +100°C,
without voltage derating. Hermetically sealed in metal cans or phenolic
encased. Prompt delivery.

cussion was based.

Send for catalog!
Phone, write or wire, TODAY/
12900 Foothill Blvd.
San Fernando, Calif.
EMpire 1-8693
Offices In Washington, D.C. and San Francisco

..

Electrical Coil Windings
...

For 40 years
specializing in all types of coils to
customers' specifications. Design or engineering assistance available on request.

COTO -COIL CO., INC.
SINCE 1917

65 Pavilion Avenue

Providence 5, Rhode Island

IMPREGNATING
SEALING
DIPPING
INSULATING
BLENDING

POTTING
HEAT CONDUCTING
MOISTURE PROOFING
FUNGUS PROOFING

ENCAPSULATING

Standard compounds available from stock.
Samples and specifications on request.
Modifications developed and produced to meet specific requirements.
Information relating to your problem will enable us to make recommendations. Write to

BIWAX CORPORATION
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ered are asymptotic expansion of
functions defined by integrals, singularities of differential equations and
the solutions of second order differential equations having a parameter whose values are large.

Introduction to Distributed Amplification. By Harry Stockman, Ser Co.,
543 Lexington Avenue, Waltham,
Massachusetts, 1956, 240 p, $2.90.
General principles of distributed amplifiers, analysis of its operation including cutoff prediction and filter
theory, and synthesis considerations
including parameter calculations, use
of transistors, cascading of stages
and general network synthesis methods. Fairly large appendix is concerned with many fundamental considerations upon which previous dis-

ryg

Hopkins quality characteristics
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Transistor Techniques. Gernsback Library, Inc., New York, 1956, 96 p,
$1.50 (soft cover). Practical information for transistor users on identification of unknown transistors, measuring transistor characteristics, etc.
Several circuit applications are covered.

Electronic Metal Locators. By Harold
S. Renne, Howard W. Sams & Co.,
Inc., Indianapolis, 1956, 117 p, $2.50
(soft cover). Operation and application of various types of metal locators
in prospecting and in industry. How
to build your own section is included.
Servicing TV AFC Systems. By John
Russell, Jr., John F. Rider Pub., Inc.,
New York, 1956, 128 p, $2.70. Troubles,
location and repair of afc circuits for
tv technicians.

Pictorial Microwave Directory. By
V. J. Young and M. W. Jones, John F.
Rider Pub., Inc., New York, 1956, 116
p, $2.95. Derivation, explanation, definition and illustration of various microwave terms for engineers, students
and technicians.
Fundamentals of Electrical Engineering-Vol. II: Alternating Current Engineering. By Hans Teuchert, Fachbuchverlag, Leipzig, East Germany,
1956, 371 p, DM12.80. Reference book
covering phenomena and interrelations
of a -c engineering and determinative
factors in a -c circuits. Available
through bookstores only.
Proceedings of the RETMA Symposium on Reliable Applications of
Electron Tubes. Engineering Publishers, GPO Box 1151, New York 1,
N. Y., 1956, 105 p, $5.00. Compilation
of 15 technical papers presented at
Philadelphia on May 21 and 22, 1956.

Relaxation Methods in Theoretical
Physics, Vol. II. By R. V. Southwell,
Oxford University Press, New York,
1956, 522 p, $8.80. Final volume of
series of two covers equations of or May

1,
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ders higher than second, equations
with three independent variables and
nonlinear equations. Three-dimensional relaxation, heat conduction and
other transient problems are also covered.
The Gramaphone Handbook. By Percy
Wilson, Methen & Co Ltd, London,
1957, 227 p, 15 s. Introduction to highfidelity equipment for nontechnical
readers covering individual components, complete systems and general
philosophy.

Repairing Television Receivers. By
Cyrus Glickstein, John F. Rider Publisher, Inc., New York, 1957, 212 p,
$4.40. How to diagnose and troubleshoot faulty television receivers by
localizing defective sections and components.
Handbook of Basic Circuits. By Matthew Mandl, Macmillan Co., New
York, 1956, 365 p, $7.50. Circuits used
in a -m, f -m and tv applications are
listed alphabetically in dictionary
style. Each of 136 listings includes
circuit diagram, characteristics, function and applications.
Resonant Circuits. Edited by Alexander Schure, John F. Rider Publisher,
Inc., New York, 1957, 72 p, $1.25
(paper). Introduction to series and
parallel resonant circuits for engineering students and technicians.

EXTENDING THE RANGE of radar is a constant challenge to Raytheon engineers. This 40 -foot high -gain L-band antenna was designed to increase the
range of existing radar and for use with new radar under development.

At Wayland-newest military projects
plus country living you'll enjoy

Alexander
Schure, John F. Rider Publisher, Inc.,
New York 1957, 72 p, $1.25 (paper).
Introduction to L -C oscillator circuits
for engineering students and technicians.

Here's a laboratory with over 5 acres of ultra-modern working
area devoted exclusively to the development and design of
advanced electronic equipment.

Electronic Digital Computing and Information Processing. Edited by Johannes Wosnik, Friedr. Vieweg &
Sohn Verlag, Braunschweig, 1956,
229 p. A collection of papers presented at the International Computer
Conference held in Germany in October 1955. Majority of papers are in
German with a few in French and
English. Topics considered include
computer developments, circuitry,
storage techniques, programming and
numerical methods.

COMMUNICATIONS-scatter, radio relay, T.V. terminal and message circuit multiplex equipment.

L -C Oscillators. Edited by

The United States Air Force Dictionary. Edited by W. A. Heflin, Air University Press, 1956, 578 p, $4.00. Order
from Supt. of Doc., U. S. Govt., Printing Office, Washington, D. C. Covers

that part of the English language re-

There are four independent creative departments:

COUNTERMEASURES-radar countermeasures equipment,
advanced countermeasures systems and techniques study.
RADAR

-

SONAR

- submarine, ship and airborne

pulse radar equipment including ground-based, airborne, long range search, air traffic control, weather and commercial marine.

To participate in any part of this advanced development work
and enjoy New England living, please contact Donald B. Stillman,
Staff Assistant to Manager, Wayland Laboratory, Wayland, Mass.

RAYTHEON MANUFACTURING COMPANY
Wayland Laboratory
Wayland, Massachusetts

lated in some significant way to the
Air Force, including airborne electronic terms and guided missile terms.

Hi-Fi Handbook. By William F. Boyce,
Howard W. Sams & Co., Inc., Indian-

apolis, 1956, 224 p, $3.00. Theory,
equipment selection considerations and
system arrangement are the general
areas of coverage of this book for
audio enthusiasts.
ELECTRONICS
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Backtalk

DEFLECTION
New Gravitation Theory Proposed
DEAR SIRS:

stabs at gravitation have
been made in this corner of science
and it is natural that most readers
of ELECTRONICS are inclined to use
electromagnetic fields as the basis
for their considerations. Possibly,
this attitude is correct, possibly
not, and to introduce a different
train of thought excerpts from the
paper "Report on Fundamental
Physics" published by the writer
three years ago are presented
VARIOUS

COSSOR (Canada) are now sup-

plying precision deflection yokes
to many of the largest labor-

atories and defence project industries in the U.S.A. Yokes are
available to customer's specification, in Nickel Iron, Ferrite,
Class A, Class H insulation.

Linearity
standard
tom build to ±.196.
Orthogonality
111010131.- Half -axis

gravitation results from attraction

±

1%, cus-

Sá

±

colinearity

1/20.

ell! Mutual
as

411113181...

interaxis coupling .0025 or
specified by customer.

Differential capacity unbalance
3.5

-

uuf max.

Altitude Performance Is
limited only by flashover point of

110111111.-- High

which
the terminals,
specified by customer.
Temperature Range

can

be

-

Standard deflection yokes will
operate as specified from 10°C to
60°C.
H insulated deflection yokes
operate from -50`C to +

Class

will
160 C.

131101113.- Humidity: The yoke Is unaffected
by humidity.

Meet JAN and MIL Specs.

For further information write:

(CANADA) LIMITED
301 Windsor Street

Halifax, Nova Scotia
Want more information?

below:
The general opinion exists that

which supposedly is inflicted by
every object upon all other objects
in the universe. In other words,
the smallest, as well as the largest
object of the universe is supposed
to draw toward itself all other objects with the help of a certain
something which it conceivably
possesses.
No logical explanation of this
something, and of its mode of action has been published so far and
nothing could be found representing a satisfying answer in regard
to "attraction", despite search
throughout many years. The supposition of attraction as the cause
of gravitation was therefore discarded and it was investigated
what effect a force field, filling the
entire universe, could have in regard to gravitation. This led to the
conception of "appulsion" which is
supposed to be an occurrence causing the drifting of one object
toward another object.
The conception of appulsion presupposes the existence of a field of
free quanta, filling the entire universe, which might be considered
either as matter quanta or, as
energy quanta, which move in a
generally straight line, which penetrate all agglomerations of matter
and which are absorbed by matter
agglomerations in small quantities
without noticeably raising their
temperature. This latter restriction
is intended to express that so far
no contribution to the preservation

Use post card on last page.

or to the increase of the heat content of the large bodies of the universe was attributed to the cause
of gravitation. It is possible that
the lightether field represents this
required field of quanta. On the
other hand, a field of a still lower
order may exist and in justice to
all possibilities, the here presupposed field will be designated as
the "field of protoquanta".
If the field of protoquanta exists,
then the endeavour of two objects
towards unification is caused by
common action between the field of
protoquanta and the objects.
This common action between the
field of protoquanta and the objects
derives from the absorption of
protoquanta by the objects.
This absorption of protoquanta
by the objects is accompanied by
pressures upon the objects in the
direction of the motion of the absorbed protoquanta.
The difference of absorption
pressures acting upon the same object in opposite directions is the
magnitude of the appulsion, acting
upon the objects. Sole recognition
was given so far to the effect of
absorption. It is however possible
that a certain percentage of the
invading protoquanta is subject to
reflection. Should this prove right
then, a common action of absorption and reflection could generate
additional appulsion.
The possibility of explaining the
conception of appulsion in a simple, correct and popular manner
seems hardly to exist. Therefore a
false example will be used which
has the advantage of simplicity and
popularity, and should satisfy superficial purposes.
Lifeless objects float well apart
on a pond and boys with slingshots
surround this pond hurling steadily
peas toward the objects. Should
this procedure be choiceless then
the boys will hit more often the
objects closer to them than the objects farther away. This should
consequently cause the objects to
drift together. This latter occur -
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MAKING THE PIG DECISION ?
BRIGHT FUTURE
FIELD ENGINEERING
WITH A FUTURE
- AT RAYTHEON

MONOTONY

Wondering about your next step?
Raytheon field engineering gives you
a real chance to up -grade your future.
Many Raytheon executives are former

NO FUTURE

field engineers.

NEW HORIZONS

Interesting, stimulating work with our
Design and Engineering Departments
evaluating and testing the latest
equipment gives you valuable experience. Assignment to one of these missile, sonar, counter-measures, bombing or fire control radar programs prepares you for a key field position.

COLD SALT MINE

IINTERESTING WORK

Primarily, we're interested in men
with an E.E. degree and field experience, but you get full consideration
when you have radar, sonar, missile or
similar background. Men with mechanical and hydraulic experience also
are needed.

Your Raytheon future includes an
attractive salary; assistance in relocating; insurance; educational programs,
etc. Interviews in most U.S. cities,
Japan, some European countries.
Write E. K. Doherr for full details.

RAYTHEON MANUFACTURING CO.

Government Service Department

100 River Street, Waltham 54, Mass.
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(continued%

here designated as appulsion.
The flying peas present a field of
energy quanta, or a field of mobile
matter quanta which, in conjunction with the resiliency of the objects, causes their appulsion.
rence is

"in -the-line"

CARL

P. HEINTZE

Amityville, N.

ATTENUATOR PADS

Y.

and 50 ohm COAXIAL
TERMINATIONS

Special Components
DEAR SIRS:

PROTECTED UNDER STODDART PATENTS

This new group of pads and terminations features the popular Types C
and N connectors, and permits any
conceivable combination of the two

styles.

IN the experimental research work
of this laboratory and in the r and
d work I do as an outside consultant in electronics, I have continuously found the need for a service
which I feel ELECTRONICS could
ideally provide.
The small volume user (and there
are many in this industry of high
quality and low quantity) is faced
with a problem the large mass producer does not have. We find a need
for a special component. We know
just what it should look like and
what it should do. We also feel that
there ought to be a profitable market for such an item with other
users.
There may be several score of
manufacturers capable of fabricating this item. For various reasons
only certain ones would be interested. We don't know who they
might be and can't contact them

use in an exponential waveform
generator. Is anyone interested?
Perhaps some manufacturer has
wondered the same.
We hear much about the engineer shortage. It is real. Any manufacturer would be happy to at

least consider the free engineering
suggestions and ideas he would obtain from such a service.
For example, I have long wondered why no one combined the resistance element idea in the molded
carbon pot with the long rectangular case style as used in the
trimmer potentiometers. The wirewound types are badly lacking in
resolution and the carbon film ones
won't handle any power. A molded
carbon element ought to be good
for at least twice as much as well
as being adaptable to manufacture
in low resistances.
The above is only an example.
I have others. Any r and d engineer has many ideas that neither
he nor his employer is either capable or interested in carrying
through. They would be glad to
pass them on in the hope that they
would be able to buy the product.
This could be a stimulus to the
whole industry if someone would
provide the forum.
GEORGE

P.

ANDERSON

Brown University
Providence, Rhode Island

all.

i

PROTECTED UNDER STODDART PATENTS

six-position
TURRET ATTENUATOR
Frequency Range: dc to 3000 me.

Characteristic Impedance: 50 ohms.
Available Attenuation: Any value
from 1 db to 60 db.
Accuracy: ±0.5 db.
Power Rating: One watt sine wave
power dissipation.

STODDART
Aircraft
Radio Co., Inc.

6644-A SANTA MONICA BLVD.
HOLLYWOOD 38, CALIF.
HO 4-9294

Moreover, someone may have already done preliminary work on
the project but hadn't publicized it
and hadn't received any interested
inquiries, but we don't know who
he is. Someone may even manufacture the component but not list it
in the catalog; this happens frequently.
I feel I know the component industry very well, indeed, but I don't
know everything (nor does anyone
else). The large manufacturer does
not face this problem. If he guarantees to purchase enough, anyone
would be interested.
What is needed is a common
meeting ground; a "marriagebroker", if you wish. I should like
to elect ELECTRONICS . . . For example, we are currently in need of
a multi -turn noninductive pot of
decent linearity (50,000 ohms) for

Wand more information? Use post card on last page.
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Sinor Poesy
DEAR SIRS:
MR. FELLHAUER'S lyric in the January 1, 1957 issue of ELECTRONICS

was fine; let's use the "phasor", but
what about its poor cousin the
"sinor", which is a special form of
the phasor. The sinor is the one
that really needs a shot in the arm,
the sooner the better.
My only claim about the following lines is that they are original
with me.
After many long years
we have sharpened our ears
to the learned voices of science :
To eject from steady-state
with frustration and hate
the vector, to show defiance!

In throwing it out
May
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For information regarding

Engineering Positions
in the

Microwave and Power Tube Operations

Write D. Hamant

RAYTHEON MANUFACTURING COMPANY
Waltham 54, Massachusetts
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(continued)

let's not put in doubt
the new term to take its place,

if unwisely chosen
blessed, authorized, and frozen,
it yields another confusing
case,

capacitance
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WE ARE SPECIALLY ORGANIZED
TO HANDLE DIRECT ORDERS OR
ENQUIRIES FROM OVERSEAS
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M X and SW SUBMINIATURE CONNECTORS
Constant 50n 63n 70n impedances

TRANSRADIO LTD,138A Cromwell Rd. London SW7 ENGLAND

CABLES: TRANSRAD, LONDON

Engineers who know

for in nine of ten cases
the engineer in his paces
cares little or nothing about
the winner,
what he needs is the SINOR,
'though still a minor,
standardization not reaching
the sinner
(i.e. the sinor).

The most useful definition of the
phasor appears to be a generalized
one; variational or constant length,
variational or constant angular velocity, so that it can be used for
transients. Otherwise we will soon
have to introduce still another
quantity for that purpose.
The sinor is then a natural for
a -c engineering, particularly if its
length is the maximum value, not
the rms value.
HARRY STOCKMAN

-SPECIFY

Editor's Note:

Neutronics Research Co.
Waltham, Massachusetts

Not being a poet,
and readers all know it,
We like the word sinor,
Congrats to the rhymer!

Fast Duplicator

A-27 SUPERFINE
LOW-LOSS RF LACQUER

Registered
Trademark

THE

IDEAL COIL

shy

IMPREGNANT

\

Q -Max an extremely low loss dielectric impregnating and
coating composition, is formulated specifically for application to JHF and UHF components. It penetrates deeply,
seals oLt moisture, provides a surface finish, imparts
rigidity and promotes stability of the electrical constants
of high -requency circuits. Its effect upon the "Q" of RF
windings is practically negligible.

applies easily by dipping or brushing, dries
Q -Max
quickly, adheres well; meets most temperature require ments. 4-Max Is industry's standard RF lacquer. Engineers
who know specify Q -Max! Write for new illustrated catalog.

COMMUNICATION PRODUCTS COMPANY
MARLBORO,

NEW

JERSEY

Telephone:

FReehold

INC
8-1880

Pacific Coast Branch 120 SANTA BARBARA ST., SANTA BARBARA, CAL.

402

eir»

WOodland 2-1712-4

Want more information? Use post card on last page.
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Prototype system developed by Stanford
Research Institute duplicates from original text at the rate of 17,000 characters of
elite type a second. Signals received
on a cathode-ray tube charge a paper
ribbon. When dusted with black powder,
a sufficient amount clings to the charged
areas. The powder is then heated and
pressed into the paper to give a permanent record
May

1,

1957

- ELECTRONICS

MANUFACTURERS' REPRESENTATIVES
IN THE ELECTRONIC INDUSTRY
As a service to readers, ELECTRONICS presents the advertisements for some of
the leading manufacturers' representatives in the electronic industry. These firms
are qualified to help the Manufacturer with his distribution problems; the Buyer
with his product needs.
SAMUEL K. MACDONALD, INC.
manufacturers representatives over 25 years
1531 SPRUCE STREET, PHILA. 2, PA.
Other Offres.

Territory:

Pittsburgh
Baltimore
Washington, D.C.

Pennsylvania New Jersey
Delaware Maryland
Virginia West Virginia
District of Columbia

HORMANASSOCIATES,

INC.
2017 "S" STREET, N.W.

WASHINGTON 9,

D. C.

DECATUR 2-5705
MANUFACTURERS'

SERVING
DELAWARE, MARYLAND,
DISTRICT OF COLUMBIA,
ARLINGTON AND FAIRFAX
COUNTIES IN VIRGINIA

TELETYPE NO. WA-559

REPRESENTATIVES!

Plan to use the "Manufacturers' Representatives"
Section of the ensuing 1957 Mid -June Electronics
Buyers' Guide to sell your products; attract new
lines. For information, write:

REPRESENTING
HEWETT-PACKARD CO.
SORENSON & COMPANY INC.
VARIAN ASSOCIATES
BETA ELECTRIC CORP.
ELECTRO-MEASUREMENTS INC.
GERTSCH PRODUCTS INC.

Classified Adv. Division
Post Office Box 12
New York 36, N. Y.

-

SENSITIVE RESEARCH INST. CORP.

SANBORN COMPANY
KINTEL (formerly KAY LAB)
JOHN FLUKE MANUFACTURING CO.
BUDD STANLEY COMPANY, INC.
WEINSCHEL ENGINEERING CO.

Complete Recalibration Laboratory

PROFESSIONAL SERVICES
The BOSTICK LABORATORY,

INC.

Pulse Transformers-Inductors
Complete Service-Consulting.
Design, Development;
Also Production Orders
Main Plant
Business Office
Tyngsboro,
P. O. Box 187
Chester, N. J.
Mass.

ERCO RADIO
LABORATORIES, INC.
Radio Communications Equipment
Engineering - Design - Development - Production
Our 27th Year In Air to Ground
Communications and Radio Beacons
Long Island
New York
Garden City

ALBERT PREISMAN

Consulting Engineer
Television, Pulse Techniques, Video
Amplifiers, Patent technical consultation.
618 St, Andrews Lane, Silver Spring, Maryland.

JUniper 5-6307

McCann Engineering Company
Consulting Mechanical Engineers

TELECHROME MFG. CORP.

MECHANICAL
FJ.FCTRONICS
Development
Manufacturing
Consulting
Special Machines
Instrumentation Automation
Electron Tube Design, Materials, Reliability
10 DeKalb St.
Broadway 9-2120 Norristown, Pa.

Design and Development of Test Equipment
for Synchros, Potentiometers, Gyros, Etc.
Redesign of Products-Trouble Shooting
Production-1Automatio Machinery.
Special Machines with Sequence, Form
Recognition. Dimension Decision and
Special Environment Features.
9210 So. Vermont
Los Angeles 44, Calif.

COLOR TELEVISION EQUIPMENT
Flying Spot Scanners, Color Synthesizers. Keyers,
Monitors, Oscilloscopes and Related Apparatus,
Telemetering for Guided Missiles.
J. R. Popkin-Clurman Pres. ! Dir. of Eno.
Amityville, L. I., N. Y.
28 Renick Dr.

CROSBY LABORATORIES, INC.
Murray G. Crosby & Staff

Measurements Corporation
Research & Manufacturing Engineers

BRIGGS ASSOCIATES, INC.
Engineering Services

--

--

Electronic Design Specialists

TRANSISTOR CONSULTANTS, INC.
TRANSISTOR ENGINEERING

Specialists In the Design and
Development of Electronic Test Instruments
Boonton, New Jersey

Consultant; cost analysis; training programs.
Engineering systems and Design Studies.
Instrumentation; Prototype Construction.
New Processes and Component Designs for Transistorized Computers: Servos; Radios.
Laboratory Investigations; "Life -Test"; "Fringe
Area" Exaluationa.
Morris Plains. N. J.
P. O. Box 333

NIAGARA ELECTRON LABORATORIES

WHEELER LABORATORIES, INC.

CONSUl/rATION - DESIGN - CONSTRUCTION
MFG. THE THERMOCAP RELAY
Specializing In solution of problems of electronic
and electro -physical instrumentation for the research or analytical laboratory. Industrial plant
problems also invited.
Andover, New York Cable Address: NITRONT.AB

Radio and Electronics
Consulting Research Development
Lines Antennas
R -F Circuits
Test Equipment
Microwave Components
Harold A. Wheeler and Engineering Staff
HUnter 2-7876
Great Neck, N. Y.

ELECTRONIC RESEARCH
ASSOCIATES, INC.

PICARD & BURNS, INC.
Consulting Electronic Engineers

YARDNEY LABORATORIES

"TRANSISTORIZE" YOUR PRODUCTI
Complete Service in consulting, research, development, and production on Transistor circuitry,
products and instrumentation.
67 East Contre Street
Nutley, N. J.
Nutley 2-5410

Analysis and Evaluation
of Radio Systems
Research Development and Production
of Special Electronic Equipment
Needham 94, Mass.
240 Highland Ave.

Radio - Electronics
Research Development & Manufacturing
Communications, FM & TV
Robbins Lane, Hicksville, N. Y.
WElls 1-3191

DELAWARE PRODUCTS CO.
Analog Voltage to Digital Conversion
Digital Voltage Recording Systems

Design -Development -Manufacturing
300 Broadway

ELECTRONICS

Camden 3, N. J.

- May

1,

HARRY W. HOnOE

MARTIAL A. HONNELL

- - --

Research -Design -Development
Electro -Chemical Generators of Energy
40-48 Leonard Street
New York 13, N. Y.

WOrth 6-3100
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ENGINEERING and
from the Cheti...
DETAILS DESCRIBING SOME OF THE
PROFFrSSONALLY SIGNIFICANT POSITIONS
SENIOR COMPONEeiT

AERONAUTICAL ENGINEER

MECHANICAL ENGINEER

APPLICATION SPECIRUST

This position requires an Electrical
Engineering Degree with atleast six
years' electronic design experi

Interesting, creative position with

group for a senior aeronautical
engineer with experience in aerodyeamics,thermodynamics,and guidance of missiles. Must be capable
of participating in weapons systems
planning. Experience necessary in
project engineering; specifically in
relating aeromechanics to electron cs. Aeronautical engineering

degree necessary. Location

Camden, New Jersey, convenient
to neighboring Philadelphia.

TEST ENGINEER

Salary to $10,000
Interesting position in statistical
evaluation of test data and design
of experiments relating to receiving
tube development. Assist design
and development engineers in setting up statistically designed and
controlled tests and development
programs. Must have 13S Mn Engineering, Physics or Mathematics.
Also theoretical and working knowledge of statistical methods as
related to design of experiments
and statistical quality control. Must
be mature, capable of independent
action. Location at Harrison. N.J.,
near mid -town Manhattan.

-

Salary Io $10,000
a

small, advanced development

ente. This experience should
include the application of components, such as: transformers,
relays, resistors, capacitors, semiconductors and rotary equipment.
You must have the abilitytocounsel
and guide young engineers lacking
broad technical experience. The
position is located adjacent to
Philadelphia in pleasant suburban
Moorestown, New Jersey

ME

BROADCAST STUDIO

Salary to $13,000

Salary to $12,000

ENGINEERING LEADER
DIGITAL COMMUNICATION

MACHINE DESIGNER

Salary to $15,000

Salary to $12,000

Assume the responsibility of supervising the development of modern

Develop and design automatic pre-

digital communication systems
involving multiplex, bandwidth
compression, data transmission
and porn applications. Work in-

wo:ves transistor digital circuits as
well as logic and systems aspects.
Five years of development experi-

ence necessary and

a

good back-

ground in information and communication theory essential. BS or
advanced degree in EE or Physics
required. Position with develop-

ment on advanced
Camden, New Jersey.

AIRBORNE

projects,

TRANSMITTER DESIGN

EQUIPMENT DESIGN

SUPERVISOR

Sa"ary to $12,000
Join aviation electronics group
converting preliminary circuit configurations to packaged design.
Knowledge and experience necessary in detail design of mechanisms
and other electro -mechanical and

electronic devices. Must have
familiarity with military s-pecifications, environmental problems,
weight problems and installation
problems in relation to airborne
equipment. BSME required. Three
to five years' experience desired.
Position with airborne systems
engineering department, Camden,
New Jersey.

Salary to $14,000
This position requires a BSEE and
eight to ten years' experience in
High Power UHF or VHF television
transmitter design. You should be
capable of supervising a small
group of design engineers and prov,ding technical and administrative
direction for the group. If you
possess this experience and are
looking for an opportunity to advance, you are invited to visit RCA,
in suburban Moorestown, N.J.

Modern benefit program

Television Studio design group has
opening in the mechanical design
of projection equipment such as
film and tape handling mechanisms
and positioning devices. Assignments require considerable ingenuity in solving problems related to
high speed, intricate, precision
mechanisms and their control components. Minimum of 4 to 5 years'
experience. Investigate your place
in this team o` electronic and
mechanical engineers at Camden.
New Jersey.

cision equipment and intricate
mechanisms for the fabrication of
parts and the assembly of semiconductor devices. Heavy experience in the mechanization of
manufacturing processes through
the development of automatic
machinery. ME degree required.
Some background in liaison with
equipment manufacturers desirable. Position available at RCA's new

Semiconductor Headquarters in
suburban Somerville, New Jersey.
Convenient to New York City and
New Jersey shore points.

ELECTRONICS CIRCUIT
ENGINEER

-

MICROWIIVE

Salary to $11,000
Design and development on a top
creative level of electronic test
equipment for evaluation of magnetrons and traveling -wave tubes.
Microwave and pulse circuit background essential. Work involves

developing measurement techniques and adaptng them to developmental and producticn tube
testing. Abundarrt opportunity for
advancement. Location is Harrison,
N.J., only 30 minutes from the

shopping ano entertainment
centers of Manhattan.

... Interview and relocation expenses paid ..
www.americanradiohistory.com
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... MANAGERIAL OPEN

STARTING SALARIES: NON -MANAGERIAL TO $15,1000

PREFERREDA
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N. 1 L-Lancaster, Fa. M-Moo estown, N. J.
LocatiDE:: C-Camden, N. 1. F-Cocoa Beach, :la. H-Harrison,
Va. Tucson, Ariz.; cayton, Ohio; San Francisco,
Alexandria,
N.
J.;
Hill,
Co.
(Cherry
Service
N.
Y.
S-RCA
N-hew York,
Calif. Y-Marion, Ind Z-White Sands, N.M.
Angeles,
Los
X-West
Mass.
W-Waltham,
Cala.: V-Somerville, N. J.
Mr. John R. Weld, Employment Manager
Dept. A-16E, Radio Corporation of America
te:
Pleasesend resumeof education and experience, with location preferred,
30 Rockefeller Plaza, New York 20, N.Y.
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EMPLOYMENT OPPORTUNITIES
The Advertisements in

this

section include all employment opportunities-executive, management, technical,

Positions Vacant
Positions Wanted
Part Time Work

-

to Classified Advertising Division of ELECTR ONICS,

P.

etc.

Employment Agencies
Employment Services
Labor Bureaus

---RATES---

DISPLAYED

The advertising rate is $25.25 per inch for all advertising
appearing on other than a contract basis. Contract ratee
quoted on request.
An advertising inch Is measured T,¢' vertically on a column
3 columns -30 inches to a page.
Subject to Agency Commission.

Send NEW ADS or inquiries

selling. office, skilled, manual,

Civil Service Opportunities
Selling Opportunities Wanted
Selling Opportunities Offered

UNDISPLAYED

$2.40 per line, minimum 3 Unes. To
figure advance payment
count 5 average words as a line.
Box Numbers counts as 1 line.
Position Wanted ads are ja of above
Discount of 10% if full payment is rate.
made

in advance for

consecutive insertions.
Not subject to Agency Commission.

4

O. Box 12, N. Y. 36, N. Y., for June
issue closing May 3rd.

WILL YOU REACH
YOUR MAXIMUM POTENTIAL?

REPLIES (Box No.): Address to Office nearest
you
c/o This publication Classified Adv. Div.
NEW YORK: P. 0. Box 12 (36)
CHICAGO: 520 N. Michigan Ave. (11)
SAN FRANCISCO: 68 Post St. (4)
POSITION VACANT

Want Salesman for mobile communication
equipment in Denver area, selling major line
equipment for established engineering, sales
and maintenance company. Radio Specialists
Co.. 2620 Larimer, Denver, Colorado.
POSITION WANTED

No matter what your ability, you MUST HAVE the
job opportunity and
the BEST of TOOLS and FACILITIES to develop your talents
to the fullest.

Investigate the Environment created at AC for its Advanced
Development
Programs on Missile Guidance and Aircraft Fire Control

Sales-Graduate Electrical Engineer with 4
years sales engineering experience desires
position with firm seeking to open New York
sales office. PW-4837, Electronics.

Systems.

OUR ENVIRONMENTAL LABORATORY
of the most versatile laboratories in the
country and we are in the process of a Major,
Permanent Expansion. 225,000 square feet plant
being added in suburban Milwaukee.
is one

VIBRATION TESTING

LOW TEMPERATURE-ALTITUDE

HIGH TEMPERATURE

in the field.

of Test Activities.

EXPERIMENTAL PHYSICIST

COMPLEX WAVE ANALYSIS

Our men enjoy working with the finest of test
equipment and lab facilities and with the top men
We are currently engaged in the

SELLING OPPORTUNITY WANTED

Lines wanted-Mechanical engineer will give
capable New England sales representation.
RA -4509, Electronics.

RELIABILITY EVALUATION

following types

START $12,000. (FEE PAID)

A growth company offers

unlimited possibilities to
2 or 3 yrs. exp.,
in- experimental
physics. Master degree very helpful.
In development of instruments and solving ofWork
instrumentation problems in industrial measurement
and
cessing related experience will qualify. Contactproin
strict confidence.
28 E. Jackson
Chicago, Illinois
MONARCH PERSONNEL
a

man with

INSTRUMENTATION
Mr. Cecil

É.

Sundeen, Supervisor of Technical Employment

THE ELECTRONICS

GENERAL
fLIAIT 7, MICH

ENGINEERS

DIVISION

itIontik5'``torpvrttïi'
MIiWAUKEE

& PHYSICISTS-

Spring, Md., offers excellent opportunities to individualists who
desire professional growth, responsibility, and good salary.
Educational programs are available at nearby universities for
advanced study.
Positions now open at all levels for electronic and mechanical
engineers in the following fields:
Servos
Antennas
Microwaves
Pulse Circuitry
Receivers
Countermeasures
Electronic Packaging
Pedestal Design

GENERAL

information-contact:

ELECTRONIC
A

18 Ames Street

L.

1218

Chestnut St.

Phila. 7, Pa.

Spesioliete in Aviation and Electronics

ELECTRONICS ENGINEER
$14 to $18,000 Yr.
Well known company seeks Supervisory Engineers
with experience in Computer & Analytical devices.
Should have Executive ability, & Technical background.
For Confidential & Prompt Service
202 S.

Send resume to:
J. COOPER

State-Suite

1116 Phone: Harrison 7-6337
Chicago, Illinois

ELECTRICAL ENGINEERS
FOR U. S. OR OVERSEAS
Large expanding firm needs several men for field
engineering of navy electronics. Choice of U. S.
or 50% U. S. and 50% overseas, with part of pay
taxfree. Start $9.100 with regular 6 mo. Increases.
For full particulars contactW. DREFFIN
64 E. Jackson
Room 940
Chicago 4, III.
WAbash 2-1977

PRODUCTION ENGINEERS
TO $12,000

Billig, Chi. Eng.

LABORATORIES,

h

2,:;';l

Getting lost in a large organization?
Are your engineering talents being wasted?
Interested in a company owned and operated by engineers?
Expansion of GEL facilities in Cambridge, Mass., and Silver

For further

ENGINEERS

If you have been looking for an Employment Agency
that la skilled In the STATE OF THE ART
of
Technical Recruitment and RELIABILITY OF INmunlotatteTwON
t
us atoncelALL POSITIONnot FEE
PAID.
FIDELITY PERSONNEL SERVICE

INC.

Cambridge, Mass.

406

New midwestern plant of recognized leader needs
production engineers at all levels.
Experience
should be in gyros, fire control, transistors, servos

or missiles. Every opportunity for a top future
will be offered. Contact in strictest confidence.
F. CARTER
6 N. Michigan
Room 708
Chicago 2, III.
Financial 6-1155

May
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Goodyear Engineers develop an escape capsule
to bring jet airmen down alive
Here's a good example of what imagination and enterprise can do-given the opportunity that's offered bright
young engineers at Goodyear Aircraft.
Above you see an escape device. It enables pilot and
crewmen to leave an aircraft in distress-even while
flying at supersonic speed-then float safely to earth in
a watertight, airtight capsule.
Ingenious as it is, this innovation is no more than
typical of the achievements pouring out of Goodyear
Aircraft-in airship design, electronics, radar structures, metals engineering and countless other projects.
In all of them there is need for talent, training and
unlimited vision.
If you have faith in your ideas and confidence in your
ability to make them work, a rewarding career can be
yours at Goodyear Aircraft. Our continued growth and
diversification have required expansion of our engineering staffs in all specialties at both Akron, Ohio, and
ELECTRONICS

- May

Litchfield Park, Arizona. Available for your use are
the most modern engineering and research laboratories,
including a large computer laboratory.
Salaries and benefits are, of course, liberal. And if you
wish to continue your academic studies, company-paid
tuition courses leading to advanced degrees are available at nearby colleges.
For further information on your career opportunities at
Goodyear Aircraft, write: Mr. C. G. Jones, Personnel
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio.

TheyM doing

e things at

EARi'
,;
AI RCRAFT

GOOD

,p
,

407
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ORO

o

M

ddle-`es

ANNOUNCES

I

ineer
Eng'

Challenging
Openings in

t

OPERATIONS
RESEARCH
Operations research is a
fast growing and practical
science attracting some of the
best brains in the country. Its
future is unlimited. If you
want to join a group of pioneers in this exciting field, we
invite you to investigate the
openings on our staff.
ON OUR PART WE OFFER:

J. A record of experience in
operations research, out -distanced by perhaps no other
organization.

FOR THE FINEST JOB OPPORTUNITIES

2. A scrupulously maintained

IN THE GUIDED MISSILE FIELD!
Yes, it's a fact. At Bendix Guided Missiles you'll enjoy living in an attractive
community convenient to metropolitan

areas and recreational centers, with experiencing job opportunities unrivalled
in the guided missile industry.
As prime contractor for the vitally
important Talos Missile, Bendix engineers are engaged in the widest possible range of missile work and enjoy
unusual advancement opportunities.
There is no question about it-guided
missile engineering is definitely the
newest and most modern business, and,
logically, the best future for engineers
is working with a prime contractor on
one of the nation's most important
missile projects.
So that you may investigate thoroughly
the many advantages of becoming a
Bendix Guided Missile engineer, we

r

have prepared a thirty -six -page booklet
giving the detailed story of the function
of the various engineering groups, such
as ram jet propulsion and hydraulics,
guidance, telemetering, steering intelligence, component evaluation, missile
testing, environmental testing, tost equipment design, system an.iysis, reliability,
and other important engineering operations.

If you'd like to combine the advantages of living in the Middle West and
an unparalleled chance for professional
growth with one of the world's foremost
missile builders, just mail the coupon
today for your copy of the booklet
"Your Future in Guided Missiles".

*12

prime contractor
for the TALOS MISSILES

l

all price ranges are available.
Schools are excellent. Downtown Washington, D. C., with
its many cultural and recreational advantages is but a
20-minute drive.
6. Favorably competitive
salaries and benefits, extensive educational programs,
unexcelled leave policy.

403N,Bendix Drive, South Bend, Indiana

FOR DETAILED INFORMATION
WRITE:
Dr. L. F. Manson

Gentlemen: I would like more information concerning opportunities in guided
missiles. Please send me the booklet "Your Future In Guided Missiles".

OPERATIONS RESEARCH

Bendix Products Division-Missiles

OFFICE

NAMF

CITY

ORO

The Johns Hopkins

University

ADDRESS

L

professional approach and
atmosphere.
3. The team approach to
problem solving. On each
team are representatives of
varied disciplines-sometimes
three, occasionally as many
as a dozen.
4. Fully equipped digital and
analog computing facilities.
5. ORO occupies several
buildings in Chevy Chase,
Maryland, one of America's
most attractive suburbs. Pleasant homes and apartments in

STATF

J

408

7100 Connecticut Avenue
Chevy Chase, Maryland
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ENGINEERS

SCIENTISTS

EVER TRY TO ADD
TWO 22 -DIGIT NUMBERS
IN 5 MICROSECONDS?
Or multiply them - in 10 microseconds?

-

Well, that's exactly what Sylvania is doing or to be more accurate,
Sylvania is building a large-scale digital computer to do just that. It
seems there is no existing computer that operates fast enough to simulate the flight of today's supersonic jets.
These special speeds call for a number of other important engineering
developments. For example, into this new computer must be built a
magnetic core memory system with a 5 microsecond repetitive random access time!
Two avenues of advancement open to Systems Engineers are

Systems Management or Scientific Systems Specialties with
parallel salary scales for both.

Check the list of current openings. Decide which interests you most, and then let us hear from you.
SYSTEM ANALYSTS,

MATHEMATICIANS,

ENGINEERS,

AND PHYSICISTS

ELECTRONIC DESIGN &

DEVELOPMENT ENGINEERS

RESEARCH ENGINEERS

& PHYSICISTS

PROJECT ENGINEERS

DIGITAL COMPUTER
DESIGN ENGINEERS

MECHANICAL ENGINEERING,
PACKAGING & PHYSICAL
TEST ENGINEERS

ANTENNA ENGINEERS

Interested in the analysis and block diagram design of systems. Interests in such subjects
as radar analysis and design, antenna design, error analysis, statistics, communication theory,
network theory, real-time computation, time varying and non-linear control systems, logistics,
operations research, data transmission and missile analysis including aerodynamics, structures and heat transfer are desired.
Openings at all levels in ECM systems and other circuitry. Work involves video, pulse and
timing circuits, radar, digital radar processing equipment, advanced receiver and special
transmission line techniques, with utilization of new as well as orthodox component types.

Primarily interested in conducting research of new techniques which will lead to new electronic systems of the future. Experience in communications theory, automatic controls, airborne interceptor radar, infra -red systems, radar simulators, missile electronics, data processing, applied mathematics, or related fields is desirable.
General responsibility for ECM, large scale general purpose digital computers, and other
electronic systems including internal projects coordination and technical relations with
contracting agencies.
Responsible for all phases of development on several large scale computer and data processing projects; systems analysis and logical design; advanced circuit work on transistorized
switching circuits, unusually high-speed core memory systems and input-output equipment;
breadboard design and test prototype design and systems evaluation and testing.

Group supervisors responsible for mechanical engineering, design and product development
of advanced airborne, missile borne, and ground electronic and electro -mechanical equipments. Responsible engineers for design of test facilities, equipment and instrumentation for
complex physical and environmental testing of electronic equipment and antenna and
radar components.
Design of array elements, power dividers, RF linkages, and other general transmission
problems.
APPLIED RESEARCH LABORATORY! AVIONICS LABORATORY! MISSILE SYSTEMS LABORATORY

WALTHAM LABORATORIES

Electronic Systems Division

If you are interested in any of these positions, please
send your resume immediately (in strict confidence) to:

ERLING MOSTUE 100-J 10 First Avenue

Walthám, Massachusetts
ELECTRONICS

- May

1,
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ENGINEERS
AND.

:

SCIENTISTS
with degrees in
E.E., M.E., Ch.E.,

:

or PHYSICS

Honeywell
INSTRUMENTS

BROWN

liret

CetediWAY IN

LEADS THE

A WORLD OF
OPPORTUNITIES
THE

COMPANY-Judging

a

corn-

pony on its past performance constitutes sound logical thinking. Looking
over BROWN INSTRUMENTS records of
accomplishment
tells
a
reassuring
story of continuous growth during
nearly a century of pioneering in the
industrial instruments
and
control
field.

-

WHEN ELECTRONICS

ASSIGNMENTS
Diversified
permanent, non -routine, in the newest
scientific field of NUCLEAR INSTRUMENTATION and AUTOMATION. The
bulk of our work is for industrial use.

SHOOTS THE MOON

.

.

.

COMPENSATION-Rewarding

A rocket to

the moon within 10,000 working

hours! This is the prediction of experts in the

GROWTH

new science of astronautics...and Martin engi-

-

Unlimited
and salary

.

.

.

your

re-evalOur policy to
promote from within is responsible
for present management.

aperformance
uated twice yearly.

neers are already working on the problem.

is

EDUCATION-Excellent
. financial assistance for those desirous of
furthering their education at one of
several renowned
Philadelphia colleges or universities.

As a result, Martin electronics offers some of

the most challenging opportunities today in the

Men with
the
the will to

vision

to

create

and

act can find an
abundant outlet for their creative
talent in either RESEARCH, DESIGN

space systems development of tomorrow.

and
DEVELOPMENT
APPLICATION,
or SYSTEMS
ENGINEERING. Whatever the choice, you and only you
will be able to control and measure
your progress with this company,
which leads the way in a world of

If adventure is your dish, and you're willing

to shoot the moon Contact J. J. Holley, Depart:

opportunities

ment E-05, The Martin Company, Baltimore 3,
Maryland.

.

salaries are competitive with those
offered in other industries. Our benefits include free group health insuronce,
hospitalization and
surgical
benefits, as well as an excellent retirement plan. Relocation assistance.

o

.

.

.

Write to D. R. GARVEY
Manager Employment, Dept.

E

Honeywell

MARI
BRI'T/N
BA
L_

T/ M

O

BROWN INSTRUMENTS DIV.

& Windrim Aves.
Philadelphia 44, Pa.

Wayne

f=i'

410
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we're in
Milwaukee so we ought
to know!
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An AC* ENGINEER TELLS HIS STORY
Working at AC,
inch

THE ELECTRONICS DIVISION OF GENERAL MOTORS is

of my engineering ingenuity, currently

Program. A month or two ago

I

I

exciting

... challenges every

am working on a phase of the Inertial Guidance System

was equally absorbed in our Jet Engine Fuel Control Program.

certainly growing ENGINEERING "KNOW -HOW -WISE" and my salary checks reflect it.
good salary

AND,

I

... have had

regular increases in salary and position

...

gosh,

I

I

am

started at a

I

like it here.

enjoy AC's MASTER'S DEGREE PROGRAM, University of Wisconsin-Milwaukee.

I

attend evening

classes and AC is paying my tuition and with no strings attached.

My family enjoys Milwaukee too. Here in cool, southern Wisconsin we have endless miles of swimming
beaches, parks, playgrounds that are ours for the asking. We have the cultural and shopping advantages

of the big city in a community long known for its small town hospitality.

P.S.

AC's Permanent Expanding Electronic Program provides openings for more

Mechanical, Electrical Engineers and Engineering Technicians. Even "square pegs"

are provided "square holes" at AC.

Write today in strictest confidence to my friend,
Mr. Cecil E. Sundeen. Supervisor of Technical Employment

*AC

THE ELECTRONICS

DIVISION

GENERAL MOTORS CORPORATION
Milwaukee 2, Wisconsin

ELECTRONICS-My

1,

1957

Flint 2, Michigan
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To Help Meet

Tomorrow's Challenges Today

BURROUGHS
ghe

je2Pnm od eltame

/ uiatedn

in Wd

Invites Special Inquiries from Engineers
Qualified as Follows:
ELECTRICAL ENGINEERS Senior

&

Junior Levels

for study and evaluation of reliability program with
emphasis on failure analysis of components.
to design circuits and set-up design criteria for
advanced solid-state digital computing systems.
to design specific portions of large transistorized

digital computer working from logical diagrams.
aging requirements.

to determine actual circuit configurations and packto design and develop coincident core memories.
to define and develop specialized test equipment

for large digital computer.
for spec writing relating to materials, components
and equipment.
with some experience in Mechanical Engineering, to
coordinate in the interconnection area between equipment and mechanical design groups working on large digital computers.

MECHANICAL

ENGINEERS

Senior & Junior Levels

for study and evaluation of component reliability,
with emphasis on plug-in packages and test results.
to develop packaging techniques for components
and assemblies of large digital computers.
to work in the area of Structure and Vibration
analysis on components, sub -assemblies and packaging.

MATHEMATICIANS
for statistical analysis and evaluation of Reliability
Data as related to electronic circuits and components.
to prepare and program problems for solution by
digital computer.
to develop basic logical requirements and detailed
logical design of digital systems.
skilled in mathematical analysis as related to programming, systems and design of large digital computer.
to do analysis and report writing in areas of
"operations research", systems analysis and engineering mathematics.
to perform systems engineering "operations research," knowledge of probability required, for work in fields of aerodynamics, radar, computers, fire control, missiles and air defense.

In Addition to Pay Commensurate With Your

Ability

you can receive cooperative educational aid, liberal pension plan
and all the usual health and hospitalization benefits for you and your
family, PLUS delightful suburban surroundings and an ideal community
life for your children, only 30 minutes from Philadelphia.

For Details, Write M.

E.

Admiral
urgently needs

ENGINEERING
WRITERS
A Growing Field
Challenging work plus unusual
growth opportunity provide rewarding careers at Admiral for persons
experienced in writing technical literature in any of the following
areas:

RADAR

COMMUNICATIONS

TELEVISION

COUNTERMEASURES

RADIAC

NUCLEAR RESEARCH
We are interested in men who have
enough educational or work experience background in electronics-not
to design-but to comprehend and
describe complex electronic devices
and systems. Also men who, in addition to an electronics background,
have a knowledge of physics and
an interest in nuclear radiation
studies.

Experienced writers preferred, but
we invite applications from those
having the knowledge of electronics, a flair for self expression and
a desire to get into the rapidly
growing field of technical publications.

Complete employee benefit program
includes retirement plan, paid group
insurance and college tuition refund
plan. Write, summarizing your education and experience to W. A.
Wecker, Personnel Manager.

Jenkins, Placement Manager

BURROUGHS CORPORATION

ADMIRAL CORPORATION
3800 W. Cortland St.

Chicago 47, III.

Re4eanck. Centex

PAOLI, PA.

PAOLI 4700

412
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SYNCHRONIZING
CIRCUITS

MODULATOR

R

- F

ANTENNA
SYSTEM

TRANSMITTER

AIRBORNE SYSTEM TRANSMITTER

RECEIVER
RECYCLING

REQUIREMENTS:
i.

R

-F pulse width: O.I, sec.

2. Pulse rise time:

less
than .05,a sec.

3.

PRF: 120 KC

4. Peak power:
5.

200 watts
Ambient temp: -55° to +120°C

6. Vibrational acceleration: 10
20-200 cps

G

Communication

Electronics Engineers

Systems
Components and

Specifications

How well can you design a circuit

Countermeasures

that meets these requirements?
Can you meet the challenge of designing
this airborne transmitter that must endure
extremely high acceleration loads and high
ambient temperatures-in the smallest
and lightest package possible?
The men we're looking for are the kind
who can effectively translate requirements
like these into circuits. If you are that
kind of man, you'll find your lifetime
career in the Electronics Division of
Stromberg-Carlson. The rewards here are
great-in terms of advancement, recogniR. W. HOLMES,

Data Systems

tion, salary, and job satisfaction.
In our magnificent new Electronics
Center you'll have plenty of elbow. room
and superb equipment. In Rochester you'll
enjoy abundant facilities for happy living: fine homes, outstanding schools, and
unsurpassed opportunities for leisure-time
activities in the heart of the New York
State Finger Lakes region.
Please study the list of assignments at
the right, choose your field, and send a
letter or resumé to:

Electronics Engineering

D

I

V

I

S

I

O N

or GENERAL

35 Carlson Road
ELECTRONICS

- May

1,

DYNAMICS CORPORATION
Rochester 3, N. Y.

Field Engineering

Microwave Circuits

Missile Guidance
Systems
Radar
Sales Engineering

Systems Test
Equipment

Transistor Engineering

S -C STROMBERG-CARLSON COMPANY GD
A

Digital Techniques

'<

Writers-Technical

"

413
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engineers

... physicists

BIG opportuhilies

Electronic Encineers
Mechanical Engineers

MOTOPOLA
PHOENIX, Arizona-and RIVERSIDE, California

akancemera...seallie
...íearonaiórGly
Professional personnel needed at ai
levels to fill responsible openings at Ihr;
steadily expanding Division of Bendix
Aviation Corporation. It's your chance lo
get specific assignments at the peak of

art in ELECTRONICS and MICRO
WAVE DEVELOPMENT and DESIGN. Good

the

salaries, all employee benefits, ideal
suburban living conditions. Whether you
a
Department Chief or a Junior
Engineer with less than one year's ex.
perience, we have the opening and the

be

shoes for you to

fill.

Address: Chief Engineer Dept.

WORK IN

A

'Rene«

VACATIONLAND

AVIATION CORPORATION

(your family will love year-round outdoor living)

York

WHILE YOU ADVANCE YOUR CAREER

DIVISION

Here are the country's newest and most complete Electronic Laboratories, offering outstanding career advantages (see listing below).
And here you'll get in on the ground floor of a swiftly expanding
company. You'll enjoy working in air conditioned comfort in the
most modern and well instrumented laboratories ... with liberal
employee benefits, including an attractive profit sharing plan and
association with men of the highest technical competence.
To top it off, you'll be moving to a spot where there's room to
grow (moving and travelling expenses paid for family) ... where
there are planned communities, with modern shopping centers,
advanced schools, and many fine buys in homes available. Living
will be easier, more relaxed and more fun in Phoenix or Riverside.
"Go West" never had greater appeal (or greater rewards) than
it does TODAY!

PHOENIX NEEDS:
RESEARCH LABORATORY

Microwave Antennas
Pulse and Video Circuitry
Radar Systems Design
Circuit Design
Electro -Mechanical Devices
Systems Test
Transistor Applications
For above positions write:
Mr.

R.

Coulter

3102 N. 56th St., Dept. A

Physicists
PRINCETON -PENNSYLVANIA
SYNCHROTRON

Electronic Engineers, Mechan-

Mathematicians.

Transistor Application
Transistor Devices
Solid State Physics
Physical Chemistry
Metallurgical Engineering
Production Engineering

RESEARCH LABORATORY

Military Operation Analysis Analog
Computor Flight Simulation Digital
Computor Analysis
Digital Com-

Get

Our

Research

Program

Experience

Promises

And

Opportunity in
Research

Training

That offers

putor Design
Dynamics Analysis
Microwave Systems
Missile Systems Circuit Design Servo Mechanisms Aerophysics.

For above positions write:
Mr. V. Sorenson
5005 E. McDowell Rd., Dept. A

Unlimited
New Horizon of

Interest

For above positions write:

To

Mr. C. Koziol Dept. A

Phoenix, Ariz.

8330 Indiana Ave., Riverside, Catit.

EXCELLENT OPPORTUNITIES IN CHICAGO, TOO
Challenging positions in Two -Way Communications, Microwave, Radar and Military equipment, Television (Color), Radio
Engineering and Field Engineering.

Mr. L. B. Wrenn,
write to:

4501 Augusta Blvd.
Chicago 51, III.

York 47-2611

Electrical Engineers
Mechanical Engineers

ical Engineers, Physicists and

SEMI -CONDUCTOR DIVISION

Phoenix, Ariz.

York, Penna.

RIVERSIDE NEEDS:

Electronic Engineers, Mechanical Engineers,
Physicists, Metallurgists and Chemists.

H

Dept. A

MOTOROLA
414

You
Under contract with the AEC, Princeton and the
University of Pennsylvania are designing a 3 -billion
volt, high Intensity proton synchrotron to be built
at the James Forrestal Research Center in Princeton. Outstanding opportunities for engineers and
physicists In unclassified research are now available.

Salaries commensurate with ability.
Live and work at Princeton in an academic surrounding with University benefits.
Send resume or

Inquiry to:

Silas Spengler
Committee on Project Research and Inventions
123 Pyne Administration Building

Princeton University
Princeton, New Jersey

May
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IBM
growth
promoted
this man
Computer Programmer: Before his
recent promotion, this man was a research
programmer working with a giant IBM
704 electronic computer. He was engaged
in the preparation of research problems
of an engineering, scientific, business, and
industrial nature for machine solution.
His work entailed advanced diagnostic and

application program development, including
the modification of existing systems and
proposed new systems. "This work has the
same fascination as a game of chess,"
he'll tell you, "and the variety of constant
challenges makes it absolutely absorbing!"

Could you handle his responsibilities?
Jobs like these continually open up at IBM-due to
rapid expansion. 1f you are an engineer or scientist

equivalent experience-you may qualify for
such a position. Innumerable opportunities exist in:

-or have

Computer systems
planning
Computer systems
testing
Electronic circuit
design and packaging
Electrostatic phenomena

Manufacturing process
control

Numerical analysis and
programming
Photo and magnetic
device memory
Real time systems

engineering
Semi-conductor research,
development and
manufacturing
Test equipment design

For the facts about an engineering career with
IBM, just write, outlining background and interests,
to:
R. A. Whitehorne
Mgr. of Engineering Recruitment, Department 405

International Business Machines Corporation
590 Madison Avenue, New York 22, N.Y.

DATA PROCESSING

ELECTRONICS

-- May

ELECTRIC T,,PEWRITERS

The electronic computer field offers one of the best
ground-floor opportunities today. Economic experts
rank it with automation and nucleonics in growth
potential. Sales at IBM, the recognized leader in this
fast-growing field, have doubled, on the average,
every five years since 1930. Engineering laboratory
personnel has quintupled in the past five years. IBM's
excellent salaries and employee-benefit programs are
instrumental in achieving an employee turnover rate
far below the national average.
Where would you like to work for IBM?
IBM plants and laboratories are located in: Endicott,
Kingston, New York City, Owego, Poughkeepsie,
N. Y.; Burlington, Vt.; San Jose, Calif.; Washington,
D. C.; Greencastle, Ind.; Lexington, Ky.; Rochester,
Minn.; Sherman, Texas.

IBM

MILITARY PRODUCTS

DATA

PROCESSING

SPECIAL ENGINEERING PRODUCTS

TIME EQUIPMENT

415
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ENGINEERS
PARTS

APPLICATION

(Reliability)
EE degree with design experience and/or application experience. Job will be to recommend types of parts to be used
and how these parts shall be used.

ME or

Qualified men will become a vital
part of a Reliability Group.

GM
INERTIAL GUIDANCE
SYSTEM PROGRAM

ELECTRONICS DIV.,
World's largest collegiate stadium-University of Michigan.

Now's the time to get

50

YARD LINE SEAT!

The Bendix Systems Division is the newest division of Bendix
Aviation Corporation. It is located adjacent to the University of
Michigan in Ann Arbor. Its function is to integrate Bendix skills
and facilities for systems planning, development and production.
This new organization is being expanded rapidly. It is a fine
opportunity to get in on the ground floor of this big and important new part of Bendix, especially for men who feel their
present chances for growth are not good.
Specifically, we need men with experience in:
SURVEILLANCE & RECON:

radar, infrared, acoustics.
and control.

WEAPONS: missiles, aircraft subsystems, guidance
DATA PROCESSING: analog and digital computers,

displays.
reactors, propulsion, special weapons.
COMMUNICATIONS: radio, digital, data links.
NAVIGATION: radio, inertial, ground -controlled.
COUNTERMEASURES: ECM, decoys, electronic warfare.
NUCLEAR:

Milwaukee 2, Wis.
Flint 2, Mich.
Enjoy Challenging Opportunities in- the
most versatile Laboratories in the country.
Work with the top men in the field and
with the finest test, research and development facilities. We are in the process of a
Major, Permanent, Expansion Program.
New Plant facilities being added in suburban Milwaukee area.
To aid you in your professional advancement AC will provide financial assistance
toward your Master's degree. A Graduate
Program is available evenings at the University of Wisconsin, Milwaukee.
GM's Electronics Division aggressive position in the field of manufacture and GM's
long-standing policy of decentralization
creates individual opportunity and recognition for each Engineer hired.

Recent EE,ME

Graduate Inquiries
Also Invited
Milwaukee offers ideal family living in a
progressive neighborly community in cool,
southern Wisconsin where swimming, boating, big league baseball and every shopping
and cultural advantage is yours for the
taking.
To arrange personal, confidential interview
in your locality send full facts about yourself today to
Mr. Cecil E. Sundeen
Supervisor of Technical Employment

OPERATIONS ANALYSIS.

For an interview, write or call (NOrmandy 5-6111) Bendix
Systems Division, Ann Arbor, Michigan.

Bendix Systems Division .773n1A/
ANN
MICHIGAN
ARBOR,

AVIATION CORPORATION

416
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The expanding scope of advanced
communications projects has
created several unique positions
in fields related to VHF, UHF,
microwave transmission and
reception, forward scatter and
single sideband applications
at Hoffman. Electronics engineers
with appropriate backgrounds will
find these new assignments professionally stimulating and financially
rewarding. Please write
Chief Engineer:

r
',H

34%1'

I.t

A SUBSIDIARY OF HOFFMAN ELECTRONICS CORP.

South Hill Street
Los Angeles 7, California
Telephone: RIchmond 9-4831
3761

ELECTRONICS

- May
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Advertising,
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COMPUTERS

0 íacE
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TncÇraw-J

d

O//ice neare.ft

If you are an experienced computing analyst-or
if computing and data reduction are new to you
but you are a qualified engineer-there is interesting work as well as a bright future for you in
Northrop Aircraft's growing Computer Center at
Hawthorne, California.
Applied mathematicians and engineers are
needed as computing analysts for assignment to
Northrop's analogue computing facility, as well as
the newly expanded digital electronic computer
department which provides unparalleled service
in the practical solution of complex engineering
problems.
Northrop has many openings on its other projects having to do with jet aircraft and missile design. They include positions for electronics and
electro -mechanical engineers and lab technicians.
In addition to attractive compensation, Northrop
offers benefits unexcelled in the airframe industry
as well as helpful cooperation by forefront engineers for your professional advancement.
You'll like the comfortable working conditions,
friendly people and modern equipment at Northrop. And you and your family will be living in
Southern California where sea, mountains and
desert offer year 'round recreation.
If you qualify for any phase of computer
research, design or application, we invite you to
contact the Manager of Engineering Industrial
Relations, Northrop Aircraft, Inc., ORegon 8-9111,
Extension 1893, or write to: 1015 East Broadway,
Department 4600-T, Hawthorne, California.

ATLANTA, 3
1301

Rhodes -Haverty Bldg.

JAckson 3-6951
M. MILLER

BOSTON, 16
350 Park Square

HUbbard 2-7160
H. J. SWEGER

CHICAGO, 11
520 No. Michigan Ave.
MOhawk 4-5800
W. HIGGENS
J. BRENNAN

CINCINNATI, 37
1825 Yorktown Road
Swifton Village, Apt. 2
G. MILLER

CLEVELAND, 15
1510 Hanna Bldg.

SUperior 1-7000
W. SULLIVAN

DALLAS, 2

Adolphus Tower Bldg.,
Main & Akard Sts.
Riverside 7-5117
G. JONES

DETROIT, 26

856 Penobscot Bldg.

WOodward 2-1793
W. STONE

LOS ANGELES, 17
1125 W. 6 St.

MAdison 6-9351
C. DYSINGER
D. McMILLAN

NEW YORK, 36
330 West 42 St.
LOngacre 4-3000
S. HENRY

D. COSTER
R.

LAWLESS

PHILADELPHIA, 3
17th & Sansom St.
Rittenhouse 6-0670

NORTHROP

H. BOZARTH

ST. LOUIS, 8

3615 Olive St.
JEfferson 5-4867

NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA

W. HIGGENS

Producers of Scorpion F-89 Interceptors and Snark SM -62 Intercontinental Missiles

SAN FRANCISCO, 4
68 Post St.

DOuglas 2-4600
R.

ALCORN

5-A-90
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Electronic Systems Engineers:

Why you should give serious thought to

SYLVANIA'S NEW

electronic research

&

If you want all the advantages of a career
in the fast-growing electronics industry,
you should know the facts about Sylvania's
new multi -million dollar Electronic Research and Development Center...opeiing
late in 1957, the newest development it the
company's phenomenalgrowth as a producer
of complex military electronic systems.

development lab in Buffalo...
Immediate Openings in Applied Research
ADVANCED CIRCUITS SPECIALISTS

With ingenuity, ability and interest to create operable circuits
required to bring to fruition radically new theoretical concepts in
the field of communications. Requires l0years experience and proven
ability to supervise work of a group of engineers creating original
circuit designs. Techniques include: transistor applications, digital
computer design, and a variety of novel video -radio frequency
circuits, as well as modulation in unconventional dimensions.

Engineers who join us now will find opportunities for advancement that are impressive even for the young electronics industry.
The company helps its men get ahea i by
sponsoring graduate study at the University
of Bu:alo's fine engineering school.

Should have 10 years experience and ability to supervise the work
of a group of advanced research engineers searching for the solutions to problems in multipath transmission as a function of frequency; vector scatter propagation, broad band antenna design, etc.,
which are necessary in the utilization of new communications systems.

The location permits you to live and work
in a most attractive suburb Amherst, a
choice residential area, only 7 miles from
downtown. Buffalo, second only to New
York 'amity in New York State, is progressive
and alert, famed for its friendliness, and
boasts an excellent public school system.
The gateway to Canada, next door t. Ni.
agara Falls, it offers easy access to famous
Eastern and Great Lakes resorts.

Opening for an engineer with vision and creative ability to derive
and direct applications of new techniques developed in Buffalo
Engineering Laboratory to existing and newly developed systems.
These techniques now permit solution of many long-standing problems which exist in fields ranging from radio to radar or sonar
from radio teletype to DME. Should have at least 10 years experience in communications field and an interest in system synthesis
and analysis. Advanced degree in Electrical Engineering, Physics,
Mathematics or equivalent in course work on a graduate level
is desirable.

-

ELECTROMAGNETIC PROPAGATION SPECIALIST

COMMUNICATIONS SYSTEMS SPECIALIST

Please send your resume to E. F. Culverhouse

175 GREAT ARROW AVENUE

e SYLVANIA V

BUFFALO, NEW YORK

SYLVANIA ELECTRIC PRODUCTS INC

ELECTRONICS

- May

1,
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There's a pressing need for split-second,
ground -to -air control of defense aircraft.
"DATA LINK" is the answer to the
problem. The Light Military Electronic
Equipment Department of General
Electric is responsible for developing
the airborne portion of "DATA LINK"
To enable several hundred fighter
aircraft to receive individual intercept
messages simultaneously on cockpit
indicators all on one radio channel
requires the most advanced digital and
communications techniques.

'

\

-

1

Right now, there are positions with
exceptional promise for engineers with
three to five years' experience in the
design of receivers. E.E. or M.E.
required; M.S. preferred.

I

,
_i/

/

-

If you are well qualified in either digital
or communications techniques, fill out
the coupon below and mail to us.

When you are in need of
specialized men for specialized jobs, contact them
through an employment
ad in a McGraw-Hill Pub-

lication.
Management, Engineering, Production, Maintenance, Selling
these
represent broadly the principal functions in business and industry. And
it is principally to the men and
executives who fill key jobs in these
important divisions that McGrawHill publications are directed.

...

McGraw-Hill Domestic
Publications
AMERICAN MACHINIST

AVIATION WEEK
BUSINESS WEEK

CHEMICAL ENGINEERING
CHEMICAL WEEK
COAL AGE
CONTROL ENGINEERING
CONSTRUCTION METHODS AND
EQUIPMENT
ELECTRICAL CONSTRUCTION AND

MAINTENANCE

ELECTRICAL MERCHANDISING
ELECTRICAL WHOLESALING
ELECTRICAL WORLD
ELECTRONICS

ENGINEERING AND MINING
JOURNAL
ENGINEERING NEWS -RECORD
FACTORY MANAGEMENT AND

Mr. John Sternberg
Light Military Electronic Equipment Dept.
General Electric Company, French Road, Utica, N. Y.

MAINTENANCE

OWNER
FOOD ENGINEERING
NATIONAL PETROLEUM NEWS
NUCLEONICS
FLEET

Name

Degree

PETROLEUM PROCESSING
PETROLEUM WEEK
POWER
PRODUCT ENGINEERING
TEXTILE WORLD

Address

849

1

THE MEN YOU NEED ARE

,

THE MEN

WHO READ THE

11111.74
l

I

I

I

I

i

i

LIGHT MILITARY ELECTRONIC EQUIPMENT DEPARTMENT

GENERA.L

ELECTRIC

420

Mc CRAW -HILE PUBLICATIONS
330 West 42nd St.,
New York 36, N. Y.
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engineers scientists
P

WHICH OF THESE

H

18 CAREER POSITIONS at ARMA

0

PHOENIX

INTERESTS YOU MOST?

N

New long range projects assure not only challenging, highlevel creative work, but security and job stability as well.
Excellent starting salaries plus all the resort and cultural
advantages of suburban Long Island living. Moving allowances arranged.
A partial listing follows. Information on many more positions may be obtained by contacting Robert Burchell at the
address below.

I

X
At the crossroads of opportunity
for men with vision in
Electronic Engineering

GOODYEAR

AIRCRAFT
CORPORATION
ELECTRONIC

LABORATORY

Arizona Division
Litchfield Park, Arizona
A Subsidiary of the

TRANSDUCER DEVELOPMENT

ENGINEER

Perform basic development on transducer
for use in precision electronic computer field.
SYSTEM EVALUATION ENGINEER

Establish engineering requirements and
investigate design approaches. Plan and
direct the preparation of specifications
for special in -plant test and evaluation facilities on centrifuges, scorsbys, complex
wave simulators, sidereal tables and digital
computers. Liaison between subcontractors and company.
DESIGN ENGINEER-GROUND EQUIPMENT

Design and development of production
test and field test equipment where specific objectives and general requirements
are known in the electrical and mechanical engineering fields. Must have experience on design or development of electromechanical instruments.
DATA PROCESSING AND REDUCTION

GOODYEAR TIRE & RUBBER CO

WE HAVE OPENINGS
IN OUR MODERN
LABORATORIES FOR
ADVANCED ENGINEERS
IN ELECTRONIC RESEARCH
Long range research and

development projects

ENGINEER

Responsible for establishing overall data
reduction procedures. Direct the activities in specifying and procuring all components of standard automatic digital and
analog data handling and processing equipment. Responsible for design or procurement of special data processing equipment.
FUNCTIONAL ENGINEERS

-

MISSILE SYSTEMS

Develop inertial guidance systems including gyro, accelerometers, integrators, servo
systems and computers. Analyze functional problems arising during development
and evaluation of said system.
ELECTRO -MECHANICAL ENGINEER

Conduct investigation on special electromagnetic and electromechanical devices including evaluation and/or design of transducers, servo systems and related devices.
GROUND EQUIPMENT ENGINEER

University of Arizona graduate
studies available under company
financed evening courses.

Leisure Living At Its Best
"In the Valley of the Sun"
Modern Inexpensive Housing
Send resume to: A. E. Manning

Engineering and Scientific

Personnel

AIRCRAFT

GOODYEAR

LITCHFIELD PARK
PHOENIX, ARIZONA

Plans and performs engineering studies,
basic electrical and mechanical design, development and evaluation of production
test and field test equipment where specific objectives and general requirements are
known. Must be familiar with electromechanical instrumentation.
TRANSISTOR CIRCUIT ENGINEER

Pulse application of high speed transistors
used in airborne digital computers. Circuit design applications requiring knowledge of latest transistors such as tetroids
and superficial barriers.
DIGITAL COMPUTER ENGINEER

Basic research and development including
logical design, dynamic analysis, component development, hardware and packaging, system and component reliability, and
laboratory and field evaluation of complex
computers for fire control and guidance

systems.

- May

1,

PROJECT ENGINEER

-

AIRBORNE EQUIPMENT

Project engineering of computers, pro and
anti submarine fire control equipment, airborne navigation plotting equipment and
similar equipment. Preparation and proposals on equipment of such types.
PRODUCT ENGINEER

Initiate, compile and maintain design stand-

ards on electrical, electronic and mechanical design subjects pertinent to fire control
equipment and inertial guidance components. Must have considerable responsible
experience on product design standards
covering areas indicated in job studies.
DEVELOPMENT ENGINEER

-

RADAR

Research and development engineering of
new radar, navigation and guidance systems. Responsibility of theoretical and
laboratory phases of research and development of radio frequencies and pulse
circuitry portions of such systems. Experience in modulator, intermediate frequency amplifier, indicator, synchronizer,
or R.F. component design is applicable.
DYNAMICS TEST ENGINEER

To conduct vibration, shock and acceleration tests on electromechanical components and systems. Analyze results and
develop equipment to conform with specification requirements.
ENVIRONMENTAL TEST ENGINEER

To plan, conduct and report on environmental tests of electromechanical and electronic components.
ENVIRONMENTAL ENGINEER

To plan, conduct and report upon development studies of finishes, materials and
processes, which will be incorporated into the design of electromechanical and
electronic components and systems.
OPERATIONAL ANALYSIS ENGINEER

To plan, conduct and report upon environmental tests of electromechanical and electronic systems. Must be capable of redesigning components or systems to correct
any deficiencies encountered during the
evaluation program in the computer, servo
systems and missile field.
LIAISON ENGINEER

-

AIRBORNE PROJECTS

Technical assistance to AF in maintenance of various AF contracts. Knowledge
of AF procedures and specifications desirable.

Clip the job (or jobs) you're interested in and mail, with your
confidential resume. No reference contact without your permission. You'll receive a prompt reply, and your copy of
"Your Engineering Career with Arma," full of detailed
information about this company.

Similar opportunities available in
our
Akron, Ohio Laboratory

ELECTRONICS

FIELD EVALUATION ENGINEER

Perform overall planning functions for
field evaluation of missile guidance systems. Direct activities in scheduling the
field operations. Liaison with field test site
agencies and formulating overall operating
procedures at test site on missile project.

Mr. Robert Burchell
Technical Personnel Dept. E-674
Division American Bosch Arma Corp.
Roosevelt Field, Garden City, L. I., N. Y.
421
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ENGINEERS

SCIENTISTS

&

SOLID JOBS

JOIN IN DEVELOPING
I IN IO ACCURACY
AT NATIONAL
29 Cu

30 Zn

63-57

65.38

Y

SOLID REWARDS
SOLID CAREERS
with outstanding

companies

Salaries from
$10,000 to $25,000
OF
ENGINEERINGElectronic design and development

DIRECTOR

J31 Ga
69.72

CHIEF GYRO ENGINEER-Design &

development

37

38

Rb
585.40

Sr

87..

47

39

-

"

Y

88.92

t

48 Cd

g

9

ELECTRONIC SYSTEMS DESIGN

In
114,76

EN-

GINEER-Display
equipment
of
synthetic data and transistorized
digital data circuits
TOOL & PROCESS

49

112,41

10

4

tromechanical

MANAGER-Elec-

ARMAMENT CONTROLS LEADERAirborne, design & development

6

55

Cs
132.91

56 8a

57-71

137 36

Rarer

SO Ng
200.61

197.2

-

88

Ra
226.05

DESIGN

SUPERVI-

SOR-UHF-VHF
MICROWAVE SYSTEMS MANAGER-

«Ires
Au

87

TRANSMITTER

Military electronic equipment
81 TI
204.39

89 Ac

9

227

2

In our 33 years of confidential serviee, we
have
attained national
recognition by the foremost companies as the personnel representative for engineering, scientific and
administrative people. The above is
only a partial listing of the many
tlne positions we have available. Our
company clients will assume all expenses and poor reply will be held
,trictly confidential. Please send detailed resume to Mr. George R.

sandel, Director.

Utilizing the resonance frequency of cesium*, National's

electronics engineers & scientists have developed the ultimate in atomic clocks-the Atomichron-which promises
to become the primary frequency standard much as the X
of cadmium's red line has become the standard of length.
Problems in the development of precision frequency
standards are some of the ones you will meet at National.
Others lie in the design and development of tropospheric
and ionospheric scatter systems, high information density
receivers, classified signal processing equipment, and in
applied physics.
At National you can work with the best of associates,
with the latest in equipment-on some of the most pressing and intriguing problems in communications, atomic
and molecular physics.
If you are the sort of engineer who cares more for
the solidity of good work and professional reward, rather
than for the frills of mahogany desks and landscaped
surroundings, you owe it to yourself to contact National.
Send your resume to John Bigelow. It will be read by
engineers and you will get a reply from an engineer.
9192.631830±0.000010 me/sec. The atomic beam technique as used
in the Atomichron has already resulted in an accuracy of 1 part
in 1010-in terme of time, I second in 300 years; and it promises to
yield even better results by orders of magnitude.

National
le

ESI.

1914

NATIONAL COMPANY, INC.
61 Sherman St.. Malden, Mass.

EMPLOYMENT SPECIALISTS
333 Washington St.
Boston 8, Mass.

Your Inquiries to

Advertisers Will
Have Special Value

...

-for you-the advertiser-and
the publisher, if you mention
this publication. Advertisers

value highly this evidence of
the publication you read. Satisfied advertisers enable the
publisher to secure more advertisers and-more advertisers
mean more information on
more products or better service

-more value-to YOU.
422
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SALES

ENGINEERS

f

00-97,
Unusual

opportunities
with one of America's
fastest growing
electronic

/,,

companies

\\

An exceptional opportunity is
available to electronic engineers
interested in the field of
component sales. Previous sales

experience is not essential.
The position is at our home
office in Wakefield.

-

Our products are semi -conductor
transistors,
components including
rectifiers, and diodes. As one
of the largest manufacturers
in this young and rapidly
growing field, there are unlimited
opportunities for advancement.
Here is your chance to work with
stimulating, congenial associates
in a company atmosphere that
is informal and free of red tape.
You will be located in pleasant,
suburban Boston, where
cultural, educational and
recreational advantages are found
for you and your family.
in a few short years Transitron
hos carved out a leading position
in the field of semi -conductors.

Today approximately 1500 people
ore employed in two plants
having over 300,000 square feet.

Write or Call

Tra
nsitron
electronic corporation
Wakefield, Mass.
CRystal 9-4500

ELECTRONICS

- May

RCA offers an opportunity for you to apply your engineering skill
to its Missile Test Project at Patrick Air Force Base, Florida"Launching Site of the Satellite."
Here at the world's longest missile testing range, extending from
Florida far across the South Atlantic, you can realize professional
status with the world leader in Electronics. Unprecedented growth
opportunities are offered in many phases of data acquisition,
transmission and processing, including Radar-Communications

-Optics-Computers-Timing-Telemetry.
At RCA's Missile Test Project you will enjoy engineering advancement combined with ideal Florida climate. Your family will
appreciate year 'round outdoor activities.
Let the Missile Test Project become your symbol of the future.
Join in our assault on the frontier of space!
Send for our brochure "You and MTP." Our Engineering Managers will arrange a confidential interview at your convenience.
Write to:
Mr. H. N. Ashby, Employment Manager, Dept. N -10E,
RCA Service Co., Inc., P. O. Box 1226, Melbourne, Florida.

RCA SERVICE COMPANY, INC.

423
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ENGINEERS:

Electronic & Mechanical, PHYSICISTS

COLOR

TELEVISION STANDARDS
States the underlying factors relating to the choice
of color television standards, and the effect of the
standards on practical broadcasting and receiving
equipment. Covers NTSC color TV standards and terminology, compatibility, performance, and FCC rules
and regulations. Selected Papers and Records of UN
National Television System Committee. Edited by
Donald G. Fink, Vice-chairman NTSC 1950.521, Director of Research, Philco Corporation, 520 pp., 290

Illus., $8.50

INTRODUCTION TO
ELECTRONIC ANALOGUE
COMPUTERS
Covers principles. operation, and design of analog
computers. Gives descriptions of components, computing elements, and procedures for arranging problems
for analog computation. Emphasizes the effects of imperfections in computing elements, and means for reducing these factors. By C. A. A. Wass, Supt. of the
Dynamic Analysis Division, Royal Aircraft Establishment, Farnborough, England. 237 pp., 149 Illus.,

$6.50

Melpar's work on the earth satellite is one of many diversified projects.

Melpar's more than 90 projects give

wider scope to
men of talent
At Melpar the problems posed by our more than 90 current projects
allow you to work in the area of your choice and make contributions
on advanced levels.
Our dynamic growth (we've doubled in size every 24 months for
the past 11 years) constantly creates new middle and top level openings; our policy of individual recognition allows you to compete for
them strictly on merit, and to receive financial compensation limited
only by your ability.
As a member of a Melpar project group you'll enjoy freedom and a
team spirit found only in a young organization of our size. Each
project group is charged with responsibility for solving problems from
conception to prototype. This means that you gain invaluable experience in inter-related spheres, essential to eventual directorship
responsibility.
Living is relaxed and good in the Washington, D. C. area with its
mellow climate and spacious suburbs. Our new air-conditioned
laboratory is well -instrumented with an eye to future needs and is
situated on a wooded 44-acre tract.

TRANSMISSION -LINE
THEORY
Systematic, rigorous, and thorough treatment of theory
of transmission lines of various types. Proceeds from
basic electromagnetic principles and derives the conventional transmission -line equations together with the
formulas for line constants and all approximations Involved.
Formulation is sufficiently general to permit
analysis of end effects and discontinuities as well as the
more usually treated properties.
By R. W. P. King.
Gordon McKay Prof. of Applied Physics, Harvard Univ.
525 pp.. 629

illus.. $12.00

QUESTIONS

PROFESSIONAL

AND

ENGINEER'S

EXAMINATION

ti

ANSWERS

complete anOver 500 questions and
pass state
swers to help engineers
mechaniCovers
license examinations.and chemical engical, electrical, civil,
engineering
neering, and includes
Latest
economics and landforsurveying.
states. Auquestions-suitable NewallJersey examion
worked
thor has
By
19
nation preparation forJr., 462years.
pp.. 234
S. LaLonde,

William

illus.. $6.56.

i-

DUE TO OUR DIVERSIFICAT!ON, OPENINGS EXIST IN PRACTICALLY
EVERY PHASE OF ELECTRONIC RESEARCH & DEVELOPMENT

Qualified engineers will be invited to visit Melpar at company expense:

detailed information on openings, the laboratory, and
the industry -free area in which we're located, write:
For

Technical Personnel Representative

M E L PA R Incorporated

A Subsidiary of Westinghouse

Air Brake Company

3076 Arlington Boulevard

McGraw-Hill Book Co., Inc., Dept. FL -5-I
327 West 41st St.. New York 36, N. Y.
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 costs,
and return unwanted book(s) postpaid. (We pay
delivery costs if you remit with this coupon-same
return privilege.)
Fink-Color TV Standards-$8.50
SWass-Elec. Analogue Computers-$6.50
King-Transmission-Line Theory-$12.00
LaLonde-Prof. Engr. ques. & Ans.-$8.511

(Print)
Name
Address

City

Zone

State

Company

Falls Church, Virginia

Position
For price and terms outside U. S.
Write McGraw-Hill int'l., N.Y.C.

424
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ELECTRONIC
ENGINEERS!

SERVO

and

HERE'S THE

OPPORTUNITY
OF YOUR LIFETIME!

DESIGN

SYSTEM

ENGINEERS

904 Pew

emt,47
We need an experienced servo design engineer to assume
a prime responsibility in a new systems activity. Other
attractive engineering opportunities are also available
in this new program.

That's right! The stamp on your letter asking
for more information about MEMCO opens
. .
the door of opportunity
.

to use
talents.

your

creative

engineering

to work on all phases of your projects.

to be appreciated as an engineer,
not as a replaceable cog in a big
machine.

to get top pay and many benefits.
to build a sound, worthwhile future.
So, if you are tied up in red tape . . . if
if
.
the scope of your work is limited
you can't use your creative engineering
then MEMCO offers you a
talents .
.
and
welcome
escape from stagnation

Enjoy challenging opportunities in the analysis and
design of electro -mechanical servo loops, including laboratory
experimentation and system development.
Work with the top men in the field and with the finest
test, research and development facilities. New plant being
added in suburban Milwaukee as a part of Major,
Permanent, Expansion Program.
AC will provide financial assistance towards your Master's
Degree. A Graduate Program is available evenings at the
University of Wisconsin-Milwaukee.
GM's long-standing policy of decentralization creates
individual opportunity and recognition for each Engineer hired.
You will enjoy, as will your family, Milwaukee's
"small town" friendliness and metropolitan shopping and
cultural advantages.

monotony.

For full details please write to:
Mr. J. E. Richardson,
Personnel Director

MARYLAND

For immediate, confidential interview in your area or an invitation to
visit Milwaukee-see our plant-talk with our engineering heads
and discuss your possibilities, contact:

pA',

Mr. Cecil F. Sundeen,
Supervisor of Technical Employment

ELECTRONIC
MANUFACTURING CORPORATION
5009 Calvert Road
College Park, Maryland
(A suburb of Washington, D. C.)

ELECTRONICS

- May

1,

AC the Electronics Division

1/%&41.

GENERAL MOTORS Corporation
Flint 2, Mich.

Milwaukee 2, Wis.
425
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PERSONNEL MANAGERS

LOOKING FOR

...

ENGINEERS

TECHNICIANS?
Write
for free
copy of

"RESERVOIR

drift zero
One of the remarkable achievements
of the revolutionary GPL Doppler air
navigation systems is that they reduce
drift to zero. We believe that GPL can
reduce your personal "career drift" to
zero, too.
GPL was formed in 1945 with a
nucleus of 25 engineers from MIT's

famed wartime Radiation Laboratory.
Today GPL employs 2,000 people, most
of whom work at our beautiful 69 -acre
estate at Pleasantville, just 35 miles
north of New York City.
With two new engineering buildings
under construction, a hefty backlog of
orders, recognized leadership in several

fields of electronics and research going
on into many new ones, the future of
GPL is extremely bright.
Besides the top pay and beautiful suburban environment, GPL engineers enjoy many other benefits: a professional
atmosphere, small working groups that
ensure individual recognition, and the
finest facilities that money, can huy.
They benefit, too, from GPL membership
in the nationwide GPE Group.
If you are interested in a "drift-free"

career -a career that keeps moving
ahead along a straight line of accomplishment-why not call or write to us
today?

of ENGINEERS and
TECHNICAL MEN"
The engineers and technicians

you want to reach are gathered in

convenient,

groups-as

compact

this 16-page booklet points out.
It keys the

job titles these men

hold to the McGraw-Hill publications they read for on-the-job in-

formation. It explains how you can
make contact

.

.

.

channel, con-

We have openings in the following categories:

centrate your employment advertis-

re: DOPPLER & INERTIAL Air Navigation and Guidance Systems

ing to just the men with the job

Radar:
Project Engineering.
Research, Design
Field Engineering
at Military Sites and
Airframe Mfrs' Plants

i

Research Design Development Applications
Systems Analysis Systems Test
Mechanical Design Test Engineering
Microwave Techniques Servos
Magnetic Amplifiers IF Amplifiers
Pulse Circuitry Transistorization

qualifications you want

... without

wasting

money

advertising

with general circulation, in which
you pay for perhaps 999 unquali-

fied readers for every

For interviews call Mr. Richard E. Hoffman,
ROgers 9-5000 (ext. 435)
or write:

for

higher -priced space in publications

1

who may

meet your job requirements.

Write for your free copy to
Classified Advertising Division
McGraw-Hill Publishing Co., Inc.

General Precision Laboratory Incorporated

P. 0. Box

12, N. Y. 36, N. Y.

63 Bedford Road, Pleasantville, New York
426
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ENGINEERS

Advances in Military

..

Electronics Today
Pave the Way

.

Tomorrow
At Otis' Electronic Division
The full resources of the century-old
Otis Elevator Company are available
for expansion of its new Electronic
Division. And engineers who Join
this division now will have the satisfaction of working in the forefront
of the military electronics field . .
with the realization that its potentialities in commercial development
will also be explored by Otis .
that this is a long-range program in
which Otis will spare no effort in
broadening the position of its Electronic Division as a leader in this

important field of industry.
Current prime contracts are on basic
development work in the most advanced areas of bombing navigation
systems, radar systems and missile
launching test equipment.
Engineering know-how is required in
servo -mechanisms, analog computers, pulse and sweep generators and
in the field of microwaves.
If you are interested in a high level
career in electronics
. with promotions waiting to be earned .
send your resume now to William B.
DeFrancis. All inquiries in strict
confidence.

ELECTRONIC DIVISION

Otis Elevator Company
Brooklyn 5, N. Y.

TITANIUM METALS
CORPORATION
OF

America
Openings for RESEARCH ENGINEERS at company's facilities in
Henderson, Nevada, (located 11
miles east of Las Vegas, Nevada).
BS or MS in ELECTRICAL ENGINEERING or PHYSICS.
Positions open in Melting Research Division of Technical Department, for fundamental and applied research on melting

arc characteristics and CONTROL SYSTEMS APPLICATIONS. Previous experience desirable but not necessary.

Salary commensurate with ability, experience and education.

Send resumes to:
Industrial Relations Department
TITANIUM METALS CORPORATION
OF

AMERICA

P. O. Box

2128

Henderson, Nevada

ELECTRONICS-May

&

PHYSICISTS

Electronics

for

Commercial Developments

35 Ryerson St.

ENGINEERS

The Johns Hopkins University
Applied Physics Laboratory

ANNOUNCES
... important openings on our guided missile research and
development staff for men who wish to identify themselves
with an organization whose prime purpose is scientific
advancement.
Because the Applied Physics Laboratory (APL) exists
to make rapid strides in science and technology, staff
members require and receive freedom to inquire, to experiment, to pursue tangential paths of thought. Such freedoms
are responsible for findings that frequently touch off a
chain reaction of creativity throughout the organization.
As a staff member of APL you will be encouraged to
determine your own goals and to set your own working
schedule. You will associate with leaders in many fields,
all bent on solving problems of exceptional scope and
complexity. The resources of our 350,000 sq. ft. laboratory
are complemented by those of the 18 universities and
industrial organizations who are working under our technical direction on prime contracts.

Equidistant between Baltimore, Md., and Washington,
D. C., our new laboratory allows staff members to enjoy
suburban or urban living and the rich cultural, educational
and research facilities offered by both cities.

Openings Exist In These Fields:
ANALYSIS: Dynamic analysis of closed -loop control systems;
analysis and synthesis of guidance systems; counter -countermeasures systems; electrical noise and interference.
DESIGN: Control and guidance circuitry; telemetering and dataprocessing equipment; microwave components, antennas, and
radomes; transistor and magamp applications; external missile
systems.
TEST:

Prototype engineering and field test evaluation.

SEND NOW FOR OUR NEW 30 -PAGE PUBLICATION DESCRIBING IN DETAIL THE SCOPE OF THE LABORATORY'S PROGRAMS
AND THE UNIQUE ENVIRONMENT IN WHICH STAFF MEMBERS
WORK AND LIVE.

WRITE:

Professional Staff Appointments

The Johns Hopkins University
APPLIED PHYSICS LABORATORY
8609 Georgia Avenue

Silver Spring, Maryland

427
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ENGINEERS !

IMPROVE YOUR

POSITION! COME WITH A LEADER IN
GOVERNMENT ELECTRONICS

To

EMPLOYERS
who advertise

for MEN:
When there are many applicants for a single position it
frequently happens that the
only letters acknowledged
are those of the most promising candidates. Others may
not receive any indication
that their letters have even
been received by a prospective

employer much less

given consideration. These
men often become discouraged, will not respond to
future advertisements, and
sometimes question their
bona fide character.

...

the electronic system that
The key to Missile performance is its "Heart Beat"
directs and guides its unerring flight. The Crosley Division of AVCO Manufacturing Corporation is expanding its programs in this important field. We have
top positions for engineers in many different categories.

ADVANCED RESEARCH ENGINEERS
PROJECT ENGINEERS
Computer & Analytical Systems
Guided Missile Programs

SENIOR RESEARCH
ENGINEERS

There are also openings in:
GUIDED MISSILES
COMPUTER AND ANALYTICAL SERVICES
Design and Development
Programming and Application

GROUND RADAR
ANTENNA AND
MICRO -WAVE
EQUIPMENT

SERVO -MECHANISMS

COMMUNICATIONS
Airborne Transmitters
and Receivers

AIRBORNE FIRE
CONTROL SYSTEMS
TRANSISTORIZED
EQUIPMENT

us and find out where you can fit into the major programs now being
started. Write for literature and we will also give you information about the
advantages of family living in Cincinnati-the "Queen City of the West-closest
to the Heart of America". There are numerous company benefits and you will
be paid generous relocation expenses. Please send a resume to Mr. Nick M. Pagan,
Manager Technical and Professional Employment Office, Dept. U.

Write

AVCO

MANUFACTURING CORPORATION
Crosley Division

Every advertisement printed in the Employment Opportunities Section is duly authorized.
It will

help to keep our

readers interested in this advertising if you will acknowledge every application received, even if you merely
return the letters of unsuccessful applicants with, "Position filled, thank you" written or stamped on them.
We suggest this in a spirit
of cooperation between employers and the men replying
to employment advertisements.
Classified Advertising Division

McCraw -Hill Publishing Co., Inc.

1329 Arlington Street, Cincinnati 25, Ohio
May
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If you're seeking a top career

For your immediate use

the 6 most vital assets

in a

to insure your

EXECUTIVE

location

...

where you work, live and relax
Look to FTL
in beautiful suburban New Jersey ... only minutes

SUCCESS
SUCCESSFUL executives will tell

The six books com-

away from New York City's wealth of scientific,
cultural and entertainment facilities

prising this Library
have been selected

you this simple
fact: certain key

by successful exec-

utive as the ones
abilities practically
allow a man to most useful in dewrite his own pay- veloping the six
check. And one qualities of executive success.
doesn't have to be
horn with these
proven executive
qualities-they can be self-developed to
a degree you may never have thought
possible-easily, and without long
years of study. You can help yourself
acquire them with this specially selected Library of practical executive
techniques.
Helps you develop these 6
success

UNIQUE

qualities:

Managing
Handling People
Speaking Forcefully
Yourself
WorkWriting Clearly
At
Think ing Efficiently

Mountains, lakes, ocean beaches, fishing, boating, golfall the things a man and his family enjoy-are within easy
reach of the "FTL Community."
At FTL you work in country-like atmosphere ... in one
of America's great research and development centers

...

i-'"w

ing Straight

..

.

with every opportunity to
with leaders in electronics
as a member of
build a stable and rewarding career
the world-wide IT&T Engineering Team.
FTL provides group insurance, company -paid medical
and pension plans, tuition refund and many other employee benefits.
Write today for information on any of the following
interesting assignments now open at Federal Telecommunication Laboratories, Nutley, New Jersey:

...

Radio Communication Systems Traveling Wave Tubes
Electronic Countermeasures Air Navigation Systems
Antennas Missile Guidance Computers
Transistors and other Semiconductor Devices
Telephone and Wire Transmission Systems

THE

LIBRARY of

PRACTICAL
EXECUTIVE

Library
contains
these books:
Managing

Your-

Wright

by

self
.

The Tech-

nique
of Getting Things Done
by the Lairds ..
How to Develop
Your Thinking
Ability by Keyes
The

Tech-

of Clear
Writing by Gunnique

How
ning
to Talk Well by
. and
Bender
The Technique of
Handling People
by the Lairds

TECHNIQUES

-

6 volumes

$20.00

1633 pages

payable $4.00
in 10 days, then $4.00 a
month
You'll find here the hest thinking
on a variety of important execulike getting
.
tive techniques
the best out of your associates,
putting you thoughts down clearly
and forcefully on paper, sneaking
with authority in front of people,
thinking a job through logically,
and getting it done most efficiently. All in all, you have a storehouse of information on doing beat
every job the successful executhe
must know how to handle.

SAVE $4.00. Bought one at a time, the total
price of these books would be $24.00. Under this
special offer, the complete Library is available
for only $20.00-a cash saving of $4.00. And you
also have the privilege of paying for the books
on easy terms, while you use them.

SEE THIS LIBRARY

'

10 DAYS FREE

McGraw-Hill Book Co., Dept.

FL -5-1

327 W. 41st St., N. Y. C. 36

Send me the Library of Practical Executive Techniques for 10 days' examination on approval. In 10
days I will send $4, then $4 monthly until $20 is
paid. Otherwise I will return books postpaid.
T'RINT
Name
Address
Zone....State
City
Company
Position
For price and terms outside U. S.,
FL-5-1
write .lfcrirato-Iiül liai t, N. Y. C.
mm mmm mm
Am- mi

am-

m--

ELECTRONICS-May

FTL's East Coast

If you prefer

CALIFORNIA-

-only

Laboratory, Nutley, N.

J.

28 minutes from New York City

7

r
MAIL THIS COUPON TODAY

Opportunities for relaxed living
and career -building also available at
FTL's West Coast Laboratory ... with
openings in Digital Computers, Inertial Navigation Systems and Infra
Red Systems. Write to 15191 Bledsoe
St., San Fernando, Cal.

E-5

Federal Telecommunication Laboratories
500 Washington Avenue, Nutley, N. J.

Please send literature describing opportunities
and benefits at FTL, in Nutley, New Jersey.
Name
Address

City

Zone

State

e.e

Fde al Telecommunication Laboratories
A Division of INTERNATIONAL TELEPHONE
AND TELEGRAPH CORPORATION

1
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1

$Ii00T FOR THE TOP
with

Chrysler Missile Operations
Detroit, Michigan
WHATEVER YOUR GOAL IN ENGINEERING
MISSILE OPERATIONS OFFERS CHALLENGING
CAREER OPPORTUNITIES IN

DESIGN

LABORATORIES
ON OUR STAFF

and

MANUFACTURING
for

Engineers with Experience
In

WEIGHT MECHANICS
HYDRAULICS METALLURGY
ELECTRONICS AERONAUTICS
QUALITY CONTROL PNEUMATIC
TESTING GUIDANCE AND CONTROL
ELECTRO -MECHANICAL PACKAGING
STRESS

If you need effective, highly
readable, smartly illustrated
company literature (booklets,
pamphlets, manuals) to display
your products, inform the public
of your operations, attract key
personnel to your plant, and perform any of the other communicative functions vital to your
business, let TECHNICAL WRIT-

ING SERVICE do the job for you.

WRITING

EDITING

ILLUSTRATING

AND TEMPERATURE
PLANNING PLANT

.

PRESSURE
TEST

ENGINEERING
TELEMETRY
INSTRUMENTATION
ANTENNA TRANSFORMER ENGINEERING

TOP
CHRYSLER FRINGE BENEFITS
These are permanent positions in suburban

Detroit,

Michigan.

Moving

and

relocation

expenses paid.
WATCH

YOUR

LOCAL

NEWSPAPER'S

CLASSIFIED ADS FOR WORD OF MISSILE
OPERATIONS RECRUITERS IN YOUR AREA

PRINTING
We produce your publications, to
your specifications. We give complete service-from research and
planning through writing, design,
and printing. Let our staff be
your staff. It will save you time
and money.

-

We Prepare

-

EQUIPMENT MANUALS

HANDBOOKS
PRODUCT
BULLETINS
TRAINING AIDS
PAMPHLETS
REPORTS
BROCHURES
COMPANY
HISTORIES

PARTS LISTS
and other such special material.

or write

CHRYSLER CORPORATION
Missile Operations,
P.O. Box 2628,

Personnel Dept.
Detroit 31, Michigan

430

Write

LOngacre 4-3000
May

www.americanradiohistory.com

Phone

TECHNICAL WRITING SERVICE
McGraw-Hill Book Co., Inc.
330 W. 42nd St., N. Y. 36, N. Y.
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DO

YOU

NEED

EGREERS

VITH

EXPERIEC[ IN:
Match your
Research

interests to this check list of

Development
Design

ENGINEERING OPPORTUNITIES

Instrumentation
Servomechanisms
Missiles

Audio Systems
Control Systems

Research and development projects, now in
progress, have gained for Admiral a commanding lead in certain broad
areas of military and civilian electronics. A number of challenging
opportunities exist, and one of them may closely match your special
interests and past experience. Examine the following check list.

Radar
Computers
Transistors

RADAR-L band radar, beacon coding and decoding, pulse
Place an "ENGINEERS WANTED"

advertisement in this EMPLOYMENT
SECTION of ELECTRONICS. It's an

time

inexpensive,

saving

of selecting competent

method

personnel

for every engineering job in the
electronics industry.

The selective

circulation of ELECTRONICS offers
you an opportunity to choose the
best qualified

men

available

throughout the industry.

For Rates and Information

Write:

CLASSIFIED ADVERTISING DIVISION

IMcCBAW-HILL PUBLICATIONS
P.

0.

Box 12

New York 36, N. Y.

train generating and processing circuits. Airborne radar in
X band range.
ELECTRONIC COUNTERMEASURES-Analysis, development and design, employing advance radar techniques.
MILITARY TV-Airborne and ground systems, including
receivers, transmitters, cameras, antennas, sync generating
systems and displays.
TELEVISION, VHF AND UHF-Tuner design, deflection
circuitry, design of low noise wide band front ends and
I.F. circuits.
NUCLEAR ENGINEERING-Evaluation of nuclear radiation
damage to electronic components. Work involves experimentation with reactors and 20,000 curie cobalt source. Development
of radiac techniques and instrumentation.
PALO ALTO RESEARCH-Development of new technologies opens door on a program of advanced research in
aeronautical electronics. Experienced and intermediate level
engineers send resume and salary requirements to R. M. Jones,
Admiral Corporation, 901 California Ave., Palo Alto, Cal.... for
California openings only.
Current openings offer excellent income and opportunity for rapid
advancement. Complete employee benefit program includes retirement plan, paid group insurance, college tuition refund plan and
ideal working conditions. On-the-job training for junior and intermediate engineers. Write, summarizing your education and experience
to W. A. Wecker, Personnel Division.

Admiral Corporation
3800 W. CORTLAND ST., CHICAGO 47, ILL.

ELE(,TRONICS

-May
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Why blow your top?
Just shoot us

a line if you feel
like blasting ahead. We offer
real opportunities with individual recognition only possible in a small organization.

Challenging positions open
for Physicists, Principal,
Senior and Project Engineers
in the new field of light intensification, closed circuit
TV, X-ray and other related
products.
Experience in design of pulse,
sweep or video circuitry is
preferred.
Newly organized group located in beautiful northern
suburb of Baltimore.

Call, wire or write
Mr. R. A. Lee

RELIABILITY FACTORS
re]FOR

GROUND

ELECTRONIC EQUIPMENT
Methods and working data to help designers build greater
reliability into military electronic equipment. Pinpoints
causes of Door reliability. Discusses electrical and mechanical factors, human engineering, and components. Gives
results of failed -parts studies. Edited by Keith Henney.
200 pp., 196 illus., $7.50

ELECTRONIC

ENGINEERING
of circuit analysis for radar, television,
electronic control, instrumentation, and computers. Gives
alternate methods for many circuits, and provides means
for combining circuits of different types. Examples relate
techniques to practice. Discusses solid state theory, and
transistors as circuit elements. By Samuel Seely, Prof.
& Chrmn.. Dept. of Elec. Engrg., Syracuse U. 525 pp.,
782 illus., $8.00
Techniques

rRANDOM

PROCESSES

IN AUTOMATIC CONTROL

DIVISION OF BENDIX AVIATION CORP.
TOWSON 4, MARYLAND

Presents theory and practical techniques for analyzing
linear control systems subjected to random inputs. Treats
concepts of probability and random time functions in detail. Develops techniques for designing systems containing constant and time -varying components. Provides
computational methods for use on computers. By J. H.
Lacing, Jr., and R. H. Bettis, Instrument. Lab., Mass.
Inst. of Tech. 429 pp., illus., $10.00

AN INTRODUCTION TO
REACTOR PHYSICS
elementary nuclear physics and theory of thermal
reactors, giving background for reactor design. Calculations, shielding, instrumentation, and radiation are treated. Evaluates a gas-cooled, graphite moderated, natural
uranium reactor. Sufficient theory developed for understanding problems in designing all types of thermal
reactors. By D. J. Littler and J. F. Raffle, British Atomic
Energy Res. Estab. 196 pp., illus., $4.50
Cover

ENGINEERS

for
GUIDANCE

and
NAVIGATION

FORCE
THE MIGHTY
OF RESEARCH
13

SYSTEMS

editors eell bow

;

ss
billion

now
FORTUNE Magazine is ope
new bus Who
dollars for research
accompReveals who does
eh,who
what isEditors
opportunities.
By0
is
pays, how itwhat
it means to po $4
and
lished,
308 pp.,
of FORTUNE.

carrieda,

10 DAYS' FREE TRIAL

McGraw-Hill Book Co., Inc., Dept.

in the

professional life of engineers

participating

in

FL -5-1

327 West 41st St., N. Y. 36, N. Y.

a level of enjoyment reached

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 costs,
and return unwanted book(s) postpaid. (We pay
delivery cost if you remit with this coupon-same
return privilege.)

Henney-Reliability Factors for Ground Elec-

Sanders'

tronic Equipment-$7.50

Seely-Electronics Engineering-$8.00
D Laning & Battin-Random Processes in Automatic Control-$10.00
Littler & Radle-An Introduction to Reactor
Physics-$4.50

forward -thinking environment.

-

FORTITNF The Mighty Force

Please address inquiries to D. H. Johnson

NEW

Research-

(PRINT)
Name

SANDERS ASSOCIATES,
NASHUA

of

$4.00

Address
City

HAMPSHIRE

ijAmm

Zone.

.State

Company

Position
For price and terms outside U.S.,
McGraw-Hill Int'l., N.Y.C.

L write
432
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I
ambitious?
OPPORTUNITIES WHICH

%T)IJAVE

THE ENGINEERING ABILITY

LEAD TO MANAGEMENT

As an independent leader
in the field of high permeability magnetics, we are

WL

expanding our creative
engineering leadership.
These are "threshold to

management" positions
for which we need
ELECTRICAL AND
ELECTRONIC ENGINEERS

Choose your own avenue
of development or appli-

HAVE THE ENGINEERING FUTURE

Great combination ... your ability and the opportunities only a
pioneer and leader in commercial electronics can offer! Join this
team of creative-minded engineers and your ability wins first the
recognition and then the responsibility it deserves in a small -group
engineering organization.

cation work in instrumentation, magnetic circuitry
and magnetic materials.
If you can qualify for a
really bright future, send
experience summary to

The future looks practically limitless, speaking from our position
today in the vanguard of precedent -shattering electronics developments. Current and appealing openings exist in:

Mr. Keith Krewson, Mgr. of Personnel

Attractive salaries to start ... advancement on merit. Liberal
company-paid benefits make your future even more secure.
men who will accept no measureSenior or Junior EE's or ME's
you are
own achievements
their
ments for their future except
invited to send a complete resume to

/)I I1GDETlCS inc.

..-Mil

BUTLER 3, PA.

Find out
the

full scope
of
opportunities
in
Electronics

at

Sound Products

Broadcast Equipment

Communications

...

...

P-4722, Electronics,
Class. Adv. Div., P. O. Box 12, N. Y. 36, N. Y.

(near metropolito'n Pittsburgh)

ENGINEERS

Scientific and Industrial Equipment

Data Handling and Computers

Practically any professional interest an
electronics engineer may have will find a
creative outlet at General Electric's Electronics Park, as you will see by the fields
in the coupon on the right. But no mere
listing can give you a complete picture of
the scope of work at our operation here.
Electronics Park is a birthplace of new
concepts and ideas in electronics. Engineers here are continually working on new
problems ... creating new components, systems, equipment... from which whole new
product lines are developed. And as new
lines are created, new independent G -E
departments are formed. The nucleus of
such new departments are often drawn
from the development staff at Electronics
Park... and the engineer may either follow his "brain -child" or begin anew on the
spark of another idea.
Why not check your special professional
interest on the coupon and send it to us
at Electronics Park. A bachelor's or advanced degree in Electrical or Mechanical Engineering or Physics, and/or experience in electronics is necessary to qualify
for current openings here.

GENERAL

ELECTRIC

J

TO GENERAL ELECTRIC
Electronics Park
Syracuse, N. Y.
ATT.: Technical Personnel Dept.
I

AM INTERESTED IN

...
...

Advanced Development
Design
Field Service

...Technical Writing
...Sales
IN THE FIELD OF...
... Military Radio & Radar
... Multiplex Microwave
... Mobile Communications

...Semiconductors

...
...

Electronic Components
Computers

...Tubes
...Television Receivers

... Industrial Television
...Antennae
FROM:
r

NAME

ADDRESS

DEGREE
5-7-Ë i,

ELECTRONICS

- May

1,
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electronic engineers

...nn....v ..............n..i:ii::::::?r:{},}1:)}}:{ïiY:::Yi::i:::Lty+'

DESIGN
DEVELOPMENT
FIELD ENGINEERING
TECHNICAL WRITING

is engaged in design, developmodification,
installation,
testing and evaluation of military
electronic and electro -mechanical
equipment.
STAVID ENGINEERS possess an enviable
reputation and are noted for their
competence and diversification. You
can fulfill your professional ambitions at STAVID.
(New Plant now under construction
65,000 square feet)
STAVID

ment,

-

PERMANENT LOCAL AND FIELD ASSIGNMENTS NOW AVAILABLE AT MORE THAN
30 DESIRABLE LOCATIONS THROUGHOUT
THE U.S.

Opportunities available in
the following fields for
those persona with RE or
ME degree with minimum
of 3 years' experience or
equivalent:

Fire Control Radar
Missile Electronics
Coils, Transformers

Filter Networks

Instrumentation
Microwave
Servos
Antennas
Computers
Simulators

â

opportunities
with
your plans
for
your future
Salaries from $8,000 to $17,000
PHYSICS RESEARCH MANAGER-

Solid state 8 nuclear
ADVANCED DEVELOPMENT ENGINEER-Microwave tubes
CHIEF ENGINEER-Generators 8
fractional motors
MICROWAVE TUBE APPLICATIONS ENGINEER
RESEARCH

MANAGER-Fluid flow

8 heat transfer
SR
PRODUCTION

Magnetrons

ENGINEER-

-

ENGINEER Microwave tubes
In our 33 years of confidential servRESEARCH

Coll for interview arrangement or send complete resume to: Personnel Dept.

AENGINEERING,

Match these

INC.

Route 22, Plainfield, N..1.
Plainfield 7.1600

ENGINEERING OPPORTUNITIES
Aircraft Radio Corp., the industry's leader in
avionics for over 30 years, has openings on
its staff for forward thinking engineers in the
following fields:

TRANSISTOR CIRCUIT
PROJECT ENGINEER

we have
attained national
recognition by the foremost com-

ice,

panies as the personnel representative for engineering, scientific and
administrative people. The above
is only a partial listing of the many

fine positions we

have available.
Our company clients will assume
all expenses and your reply will be
held strictly confidential.
Please
send detailed resume to Mr. George
S.

Sande', Director.

EMPLOYMENT SPECIALISTS
Boston 8, Mass.

333 Washington St.

NEED ENGINEERS
Place an "Engineers Wanted" ad-

SERVO AND INSTRUMENT ENGINEER
TECHNICAL WRITER

vertisement in this EMPLOYMENT
OPPORTUNITIES section.

It's

an

inexpensive, time saving method of

CHIEF ENGINEER TO HEAD SERVO AND
INSTRUMENT DEPT.

selecting competent personnel for

every engineering job in the Electronics industry. The selective circu-

lation of ELECTRONICS offers you

WRITE OR CALL COLLECT: Personnel Manager

e

AIRCRAFT RADIO CORPORATION
BOONTON, NEW JERSEY

an opportunity to choose the best

qualified men available throughout
the industry.

Deerfield 4-1800 Ext. 238

434
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COMPUTER ENGINEERS and SCIENTISTS

You are invited to participate
in an integrated attack on all

types of computer problems
AT GENERAL ELECTRIC'S COMPUTER DEPARTMENT IN PHOENIX, ARIZONA
At General Electric's

new Phoenix operation, engineers and scientists are working to solve the many "bottleneck"

problems now limiting computer performance. New concepts in procedures, systems configurations and methods of
data flow are being formulated. Radical improvements in costs, reliability and flexibility of operation are being made.

Both analog and digital computer investigations are under way in the following areas: Data Processing Systems
Information Storage and Retrieval Systems Automation for Industry and Business Scientific Computation Systems
Analysis and Synthesis. Is this the sort of pioneering work

-

in a rapidly advancing

field-that

appeals to you? If so,

take advantage of one of the openings that exist at both our Phoenix, Arizona and Menlo Park, California installations
for men with experience in: System Integration Logical Design Electronic Design Peripheral Equipment Development

Product Packaging

Components and Instrumentation

Advanced Programming.

GENERAL
Send your reply in strict confidence to: Mr. James Torrey
GENERAL ELECTRIC CO.
COMPUTER DEPARTMENT

Orange Street at Van Ness Avenue

Tempe, Arizona

e

ELECTRIC

COMPUTERS

YOUR

ORGANIZATION
Is is

complete?
Are you expanding it?

Making Replacements?

RADAR

Naturally, you are anxious
to secure the most suitable
man or men available. You
want men with the special
training that will make them
an asset to your organization. You can contact such
men through an advertisement in this Employment
Opportunities Section of
ELECTRONICS.
Classified Advertising Division

ELECTRONICS
P. O.

BOX 12

TECHNICAL
MANAGEMENT
POSITION,.
Positions are open for engineers able to manage advanced radar systems
programs-from conception of the system up to production. Assignments cover
radar search planes, high-speed fighters, propjet cargo and passenger
transports, bombers, jet trainers, small turbojet transports and other
significant classified projects.
Inquiries are invited from those possessing radar experience
and strong interest in technical management. Address E. W. Des Lauriers,
Technical Management.

California Division I_i

J OK H E E ID

AIRCRAFT CORPORATION

New York 36, N. Y.

BURBANK. CALIFORNIA
ELECTRONICS-May

1,

435
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EMPLOYMENT OPPORTUNITIES

NATIONAL REACTOR TESTING STATION

COMMUNICATIONS

Career Opportunities

ENGINEERS and TECHNICIANS
EXCELLENT SALARIES

for:

MINIMUM PREREQUISITES

ELECTRICAL ENGINEERS

Phillips Petroleum Company will soon be operating seven
reactors, and excellent openings exist in Development, Research, Operations and Maintenance.
Opportunities also exist for Physicists, Chemists, Metallurgists,
and Chemical and Mechanical Engineers at all levels of
academic training.
Enjoy the benefits of a rapidly expanding organization, opportunities for graduate and undergraduate study, and the finest
of modern plant facilities, as well as superb trout fishing and
Sun Valley skiing.

Engineers -Teaching

520 N.

Write to: Atomic Energy Division
Phillips Petroleum Company
Box 1259AG, Idaho Falls, Idaho
Att'n: Personnel Administration

P-4713, Electronics,
Michigan Ave., Chicago

BUSINESS OPPORTUNITIES

MAGN ETS:

-11"

51.50

:;

115 V. 60 CYCLE BLOWERS:
At Left: 115 VAC 60 Cycle
SINGLE TYPE -- 100 CFM

-

r - $9.95

2%" intake; 2" outlet.

Complete size: 5" x
No. 1 C939
15 VAC 60 Cycle DUAL TYPE
- -100 Cdr 111-4" intake; 2" Ns.

R'x6"

No. 1C800

Complete size:

$14.95

VAC 60 cycle FLANGE TYPE -140 CFM; 31,9"
intake; 21/2" Dis. Complete size: 71/2" $1
4.95
w x 71/2" H x 6/" D -No. 1C807
115 VAG 60 cycle FLANGE TWIN -275 CFM; 41/2"
intake; 31/2" x 3" Dis. Complete size: 111" W x
115

n-

Ill.

ADVERTISING

EQUIPMENT - USED or RESALE

DYNAMOTORS & GENERATORS

MAGNETRON MAGNETS- -heavy Duty I'M Rams
(torn Type- Approx. 29110 Gaus. 51/2" x 7%" x 2%"
Cap. Removed from New Radar Equipment
-Prices Large: $12.95 -Small: $9.95
HORSESHOE TYPE MAGNETS-As used with Magnetron 'lltln'S:
5 114
Litt Size: 21" s 21/2" s 11/2"
92.95
75 Ilr. Lilt
Size: 4" x
" x
$4.95
Speaker Alnico Magnets- -1/2. 14, A I lb. Asst

Each Side.

11,

An
employment advertisement in this
EMPLOYMENT
OPPORTUNITIES
section
will help you find the engineers you need.
It's an inexpensive, time saving method
of selecting competent personnel for every
engineering job in the electronic field.

SEARCHLIGHT SECTION

CLASSIFIED

l3ln

All rank appointments-depending upon backgrounds-needed at undergraduate college located
in small resort area city.
Electric) Power and
Electronics options are offered. M.S. or higher
degrees preferred. Will assist B.S. degree men In
financing advanced degrees. Investigate better than
average salary offers.

Y

No. 2C069

experience

2

communicationschool
and
years experience
Itesiuire installation adjustment and maintenance
experience with communication receivers and associated terminal equipment. Also, men with similar
experience with high-powered transmitters, antennas, transmission lines.
Must be willing to travel in United States and
Overseas
Page Communication Engineers, Inc.
710 Fourteenth St., N.W., Washington 5, D.C.

ELECTRONIC TECHNICIANS

of

EE Graduates with 3 years

ENGINEER

TECHNICIAN

$22.95

INPUT
VOLTS
12
12
12
12
12
12
14
14

14
14
14
14
14
24
12
24
28

VDC

OUTPUT
VOLTS MA
220

225
625
230

540

VDC

230
220
1030
515
425
330

250
1000
230
250
250
250

1000

80

100
225
90

450
100
70
260
215
163
150
50
350
90
60
60

60
350

STOCK
No.
DM -34
D-402
DM -35
PE -133
DA -12
DA -14

DM -24

PRICES:
NEW

USED
$2.95
5.95
9.95
4.95

4.95

DM -42

4.95
W E-377
5.95
BD -87
3.95
DM -25
6.95
BD -77
14.95
DM -21
6.95
DM -32
2.95
12V 0M-32
PE -86
PE -73
8.95

54.95
8.95

6.95
14.95
8.95
7.95
9.95

5.95
8.95
5.95
4.95
8.95

12 to 24 VDC PM Dynamotor -Supplies 24 VDC 2 A,
from 12 VDC, also 500 V SO MA, @ 6 VDC will supply 12 VDC & 250 V 50 MA.
#0515
New:'P

$4.95

New List-

FAIR RADIO SALES

TUBES

Just Out-Ineludiug many other
Free -Write for espy today! etc.

132 SOUTH MAIN ST.

LIMA, OHIO

this Searchlight

Section of
ELECTRONICS
is an index of reliable sources
for Surplus or Used Equipment
now available. Consult the
Searchlight Section in following issues for later offerings.
If you don't see what you want
-ask for it. Ask the advertisers. They are constantly
adding to their stocks and may
have acquired just what you

need.

Magnetrons

Rectifiers

Klystrons
Thyratrons

Regulators

Photo Tube

Cathode Ray

Lighthouse

Prompt attention to export and industrial inquiries.

.

. Ruggedized

. . . 5,000 Series
Receiving

.

Transmitting

Write, wire or phone today.

Lowest prices with reliable quality -guaranteed.

METRO ELECTRONICS CORP.

172

Washington St.

436

N.Y. 7, N.Y.
Telephone
Cables METRONIC, New

May
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ELECTRONICS

SEARCHLIGHT SECTION

CLASSIFIED

ADVERTISING

EQUIPMENT - USED or RESALE

BUSINESS OPPORTUNITIIES

DISPLAYED RATE
$21.75 per inch for all advertising appearing on
$2.40 a line, minimum
other than a contract basis. Contract rates quoted on request,
words as n line.
AN ADVERTISING INCH is measured 7/e inch vertically on one column, 3
a page.
BOX NUMBERS count as one line odditional in undisplayed ads.
columns -30 inches
EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only In
DISCOUNT of 10% if full payment is made in advance for four consecutive
Displayed Style.
insertions of undisplayed ads (not Including proposals.)
closing May 3rd
Send NEW ADS or inquiries to Classified Adv. Div. of Electronics P. O. Box 12, N. Y. 36, N. Y., for June Ist issue
resistors, caoacitors, rheostats, and potenti
The publisher cannot accept advertising in the Searchlight Section, which lists the names of the manufacturers of
ometers ar other names designed to describe such products
UNDISPLAYED RATE
lines. To figure advance payment count

3

5

The

average

advertising rate

is

-to

ENGINEERING DEGREES

CONSISTENTLY HIGH QUALITY

(Under and Postgraduate)

Option Electronics
Earned Through HOME STUDY
E. E.

PACIFIC INTERNATIONAL UNIVERSITY
5715-6 Santa Monica Blvd.
Hollywood 38, Calif.

ELECTRON TUBES

Superior Vacuum Tube Patents

SPECIALISTS IN JAN, W.E., SUBMINIATURE,
5000/6000 SERIES AND RECEIVING TYPES

RESIDENCE CLASSES ALSO AVAILABLE

Eleven U. S. Patents

superior,

practical,

for sale or license. Cover
standard

vacuum

tubes

for UHF, VHF, FM, TV, Radio, Power, Transmitting, Industrial Applications.
BINNEWEG TELEVISION

l

nd Ii,

Cal

f.

TS -89 VOLTAGE DIVIDER
01 new production, the TS -88 Voltage Divider provides a means of measuring high impedance pulses

normally included in radar and ranging between
200 to 20,000 volts. Measuring 4" a 5" x 0" and
weighing just under 4 lbs. this instrument is avail$45.00 each.
able from new production at

BOLTON, MASSACHUSETTS, U. S.

A

ELECTRONIC COMPONENTS
002-600 Volt condensers,

$14.00.

Precision resistors one & two watt, prices 3$ one
watt. 54 2 watt. List on request.
JAN BOXED TUBES
03
F7
M 30$
6SG7GT
@ 25C

12S0

-

97
Insulated carbon resistors all

M

154 ea.)
10.7 M.C. Ratio Detector IFs

3824WA

3825....
3526....

Q 20$.

BA 7-6063
New York, N. Y.

254 Greenwich St.

"TELETYPE EQUIPMENT"
Perforators, Morse Tape Weathstone
3/ISS. 125 Line Units BE77A New.
Unused.
50 Keyboards Model 1.5 No. 221X. Unused.
50 Rectifiers No. 11 Input 105-125v.
20 Rectifiers RA -30 and RA -43B New.
Unused,
Various other Teletype material.
80

SUPLEX LAMPS LTD.
239, High Holborn, W.C.L. England

Cables: Suplexlamps, London

ELECTRONICS

- May

1,

10.50
5.00

3.95

3528
3829
3C23

4.75

6201

3.95

15E
FG -27A

2.00
7.00
8.50
25.00
3J30
3X20000LK.. Write
4-65A (Surp) 15.00
3C24/24G
3C45,

4-125A
4-250A

30.25
35.00
4.50
13.50
75.00
70.00
70.00
30.00

4B24 EL3C
4C35.
4J21

4J36
4J37
4PR60A

X150 (surp)19.00
4X500A (surp)75.00
4X500F
45.00
3.95
5814
4

3.00
1.20

10.00
4.35
2.00

FG -32

35TG (burp)

354A
355A

.

FG -172

Q K-181

OK -185

.

OVER

1500 TYPES

.75

954

10.00
d.50

375A
393A

17.50 UE578
12.50 KU610
90.00 Z666/5J30
195.00 GL -673
5.50 QK-202
EL5B,'4B22
3.50 726A
27.00 249B
5C22
5.00 7268
7.00 HK253
5CP1A
6.25 HK -2578/4E27 7.50 726C
5D21
6.00 750TL (surp)
7.50 262A
5D23/RK65
5.00 FG -271/5551 37.50 800
5JP2
2.20 805
6.00 287A
5JP5
10.50 807W!5933
5J30/Z666.
5.00 304TL
.60 809
5R4WGY
3.00 307A
5.50 814
1.50 311A
5Y3WGT
2.70 826
1.40 313C
6AK5W
1.70 829B
6BA6W/5749. 1.25 313CC
4.00 832A
30.00 313CD
68M6
833A
4.00 WE315A
6C4W
15.00 837
(575A)
C61/5528
5.00
100.00 8698
6C21/450TL..13.50 QK319
3.50 872-A
65N7WGT.... 1.75 328A
3.75 872-A (GE)
8D21
175.00 338A
.

FOR COMPLETE
2.00 902P1
2.50 918
11.00 927

371B/VT166,

VC50/32 (cap.)8.00 396A/2C51
20.00 401A/5590.
QK60
21.50 403A/6AK5
QK61
(WE)
7.50
RK65/5D23
3.25 4038/5591.
FG -81A
404A/5847
100TH (surp) 5.00
100TL (surp) 11.69 408A
11.00 4124
FG -105
3.95 4168
F -123A
10.00 417A 5842
F -128A
VXR-130
1.50 421A/5998
13.50 GL434A
FG -166

AND MANY OTHERS.

2.25

2.75
1.20
3.25
12,50
2.20
3.50
39.00
12.00
4.95
5.00
7.00
3.50
5.00
12.50
5.00
14.00

958/958A
CK1007
CK1026
R1130B
R161 (5C22)
HY-1269

13.00

32.50
.90
4.00
1.75
2.50

2.50

1622
1626
1629
1635
1654

1.00

2.75

5998/421A

1.25

22.00

2.50
1.10
1.00
.40

.35
.45
2.35
11.50
35.00
3.35
1.75
.25
.15
1.60

1850A (U-1)..39.50
1850A (N-1)
150.00
RCA
1.35
5517
5528 C6L..., 5.00
10.00
5559 FG57
2.95
5636A
5638/SD828A 3.00
8.50
5639
1.00
5642
140.00
5721
5726/6AL5W . .75
110.00
WL5736
1.25
5744
6.50
5787WA
4.50
5802
5812
5814
5819
5829
5840A
5876
5879

.60

8.50
6.75
36.00

LIST

1.00
1.00

25.00
1.00
5.50
8.00
1.40
4.95

IN STOCK!

STACKERS

TUBE CARTONS

Both typos with new safety partition
Specify white or colored when ordering.

Super gloss red & black. or plain glossy white.

that

meets U. S.

STOP slide switches 25,000 pes @ 4ys4 mtg lugs
bent down.

BELVISION

WRITE
1st QUALITY
BOXED
3508
4.00 12AT7WA/

UNUSED

$1.24
5.50
15.00
2.00
3.35
2.00
19.00
1563A
11N21
.22
1142311
.90
1N34
.45
.85
1N65
1.50
11470
1.75
1P23
3.50
iP37
2.50
1P41
1.50
1Z2
2.00
CE2C
10.00
a-2
11.00
2C39A
8.00
2C43
2.25
2C51 /396A
9.75
2C53
2D21 W/5727 . .95
2.35
2E24
2.75
2E25
3.20
2E26
1.95
2E35
4.00
2J21A
4.00
2.122
10.00
2.137
25.00
2.154
13.50
21(25
90.00
2K30/410R
35.00
21(45
2V3G
.80
1.50
3524

25C

sizes in stock, 1/ watt
$15.00 M, 2 watts $25.00 M.

watt
Micro switches normally closed types. WZ7RQT.
RRS, RR36, WZ2RLTCI (2,000 each type price
I

GUARANTEED
1AD4
1824
1524A
1332
1535
1540

@ 106

2C21

$10.00 M,

AT SENSIBLE PRICES!

government specifications!

FOR TUBE TYPE

SIZE

Miniature red & black 1" x 1" x 3"
"
Miniature glossy white
GT red &black l3; a 13j" x 3°/e'
GT glossy white
Large GT red & black 13y'xl 3 "x4 3,¡'
Large GT white
G red & black 2" x 2" x 6"

6A126, 6AL«5, etc.

6SN7GT, 6W4GT. etc.
1B3, 6BQ6GT,

etc.

5114G, 6BG6G,

etc.

G white

809, ß66A, etc.
Small Jumbo, white 3" a 3" a 7 )y"
813, ß72A, etc.
Large Jumbo, white 4' a 4" x 10"
Ministeckers, white (holds 10 mintubes)
GT stackers, white (holds 10 GT tubes)

Teed sheaths for crystal diodes

Quantity
per case

PRICES
Per
Per

case

100

$27,00
27.00
22.50
22.50
20.25
20.25
18.00
18.00

$1.00
1.00
1.25
1.25

300

41.25
27.00

7.50
10.00

1000

13.50

1.50

Carton

Each

3000
3000
2000
2000
1500
1500
1000
1000
550

1000

Carton
Lot
144

18.00
Per

12.90

1.50

1.50
2.00
2.00

2.00

.10

Send Full Remittance with Order. Well Rated (D&B)
TERMS: 25% Deposit with Order, Balance C.O.D.-or
All
and Price Variation Without Prior Notice.
Firms. Net 10. Ali Items Subject to Stock DepletionOnly.
Minimum Order $10.00.
Merchandise Fully Guaranteed for Cost of Merchandise
WAlker 5-7000 - 24 Hour Phone Service
Cable:

Barrylect,
NY
Telegrams:
Barry, Fax.
NYC

Twx:

MY 1-3731-1.1

BAR

ELECTRONICS CORP.
512 !ROADWAY N.Y. 12, N.Y

437
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SEARCHLIGHT SECTION

TUBES
* *
*
*
1108 Venice Boulevard
Los Angeles 15, California
Richmond 9-7644
Cable Address: JASHELEC

042

OA2WA
OAS

0B2
082WA

083/VR90....
0C3/VR105,.
OD3

1A174

ELC1B

C1K/B
1622
1B23

1624
1B24A
3B25
1B26
1827
1829

1832
1B35

1636
1B40
1642

12.00

1644

15.00
22.50
4.00
6.75
60.00
4.00
16.50
1.00
.80
2.50
2.00
3.50
6.00
1.75
9.00

3E45
1B47

1651
1658
1862
1663A
1N216

1N23B

1N23BM
1825
1N26
1N28
1N31
1N32

1N38A
1840

.60
4.75
8.00
.40
.65
1.40
.40
30.00
5.00
1.50
45.00
7.50
1.35
40.00
.75
2.50
3.00
4.75
3.75
1.90

1N42

1846

1N52
1863
1N69
1P21
1P22
1P24
1P25
1P28
1P30
1Q22
1W5
1Z2
2AP1
2AS15

26P1
2822
2624

.80

2C33
2C35

2C39Á.......
2C40
2C42
2C43
2C46
2C50
2C51
2C52
2C53

21(25
21(26
21(28
31(33

10.00
35.00
30.00
100.00
50.00
85.00
100.00

2833A

21(34
21(39

21(41

9.75

1.00
.80

2D29
2E22
2E24
2E25
3E26
2E27
2E32
2E41

250

2.50
3.75
3.25
.60
1.00
1.50

2H21

49.50
4.25
12.25

2.122

2J31
2332

10.00
10.00
29.50
25.00
25.00
35.00
35.00
150.00
25.00
40.00

2.134
2.136
2.139

2J48
2J49

2.150
2.151
2.154
2.156
2.161

]5.00

2J61A
2J62

40.00

5.00

2842

21(43
21(44
21(45
21(46
21(47
21(48
21(50
21(54
21(56

2J62A
.

40.00
13.50
12.50

6AS7G

6AU6WA
6BF7W

6616
6C21
6D4
6F4

3622
3B2d

362dW

3B24WA
3626
3629
3C22
3C23
3C24
3C31
3C33
3C45

3DP1-52
3DP11A
3D21A
3FP7A
3JP1
3J30
3131

3K22

31(23
31(30

4-65A
4-125A
4A1

4623
4626
4C27
4C28
4C35
4D21
4E27
4.122

4J26
4J27
4J28
4J29
4J30
4.132

SADPl
C5B
5BP2A

SCP1
SCP1A
5CP7
5CP7A
5CP11A
SC22
5JP3
SJP1A
5JP2
SJP4

UPS

5JP11A

SMPl

SNPl
SR6GY
5R4WGA
5R4WGY
55P1
55P7

SY3WGT

SY3WGTA....

6X4W.........
6X4WA
6X5W

4.50

8.00
3.00
6.00
60.00
3.50
2.00
1.00
6.50
5.00
5.00
6.00
3.00
2.50
7.50
25.00
35.00
150.00
150.00
100.00
14.50
19.50
2.00
4.00
7.50
7.50
19.75
13.50
19.50
7.00
35.00
50.00
50.00
50.00
50.00
50.00
45.00
25.00
25.00
95.00
50.00
40.00
40.00
30.00
18.00
25.00
35.00
20.00-

6X5WGT
7UP7
7YP2

SRC -12

12ÁY7
12DP7
12GP7
12SP78
X-13

BL -15
BL -16
FG17
PJ22

HK24
26A7GT

26E6WG
RK -28A
28D7W
R1(29D
VR33
35T

D-42

RK47
V-50

259A....

QK61
RK -61

.

Z00
1.25
4.00
2.50

45.00
45.00
1.40
3.75

I

'

100TH
WE101D
WE101F
FG -106

F-223A:,,......
F -128A
FG -154
VT158
FG -166
FG -172
QK172

qK-181
HF -200

WL -200

QK202
203A
2044
205F
207

211/VT4C
212E
WL -218
CEP220

OK221
RX233A
QK-243

qK249

WE245A
2496

60.00 1249C

12.00
.80
.80
1.00

250-R1

250TH

250 -TL

WE -2514

THIS IS ONLY A PARTIAL LISTING
Thousands of other types in stock. RECEIVING TUBES! We carry a complete line. Standard brands only.

WE -310A

20.00

75.00
150.00
1.70
15.00
15.00
25.00
150.00

q

Q.

3.95

Q

3.00
3.00
2.50
2.50
5.00

40.00
3.00
75.00

I

508/6246
527

7.00

15.00
15.00
4.00
150.00
.75
50.00
150.00
6.45
2.50
3.00

4.50
21.00
12.50
45.00

1522500..-000000

10.00
15.00
7.50
32.00
2.00
7.50
1.10
1.75
1.00
2.25
2.90
3.50

.40

5"

DUAL GUN

Fully
Guaranteed

50 mmfd. 32
75 mmfd. 20
100 mmfd. 20

.

61
8
g65

866A
872A

15.00

5651

.90

5654

1.20
1.35

884

GL -889
GL -8894
889R4
891

891R
892R
g82Á
919

927
935
957
958A
959
991

1.00

.35

.50

1636

.75

1641
1945

1.35
65.00

7174

720AY-EY
721A
7216
7224

35.00
.75
7.00
.75

5814WA
5819
5825
5829
5837
5840
5840A
5841

5842/417A
5844
5851

5852/TES
5853
5876
5879
5881
5893
5896
5899

5902
5902A

5902A(CL)

5904
5906
5907
5910
5915
5916
5932

50

..

8.50
3.50
1.50
150.00
35.00
4:800

1.00
3.00

5981
5982
5987
5992

57.50
149.50
9.50
9.00
5993/TE-30.... 9.00
6005/6AQSW.. 1.75
6019
300.00
3.00
I6021 -A
4.50
6029/4084
2.00
6038
6044
6046

8.50
15.00
.75
CK-6050
2.00
6073
1.75
6074
2.50
6080
4.00
6080WÁ
6.00
6081,/ATR407.. 22.50
6082
3.00

KV... 8.00
KV...10.00
KV...12.50

.35

12S
.35
.35

CK-3005
CK-1006
CK-3007

2.50
.d5
29.50
4.00

K3253P7

HY1269
1603

3.50
1.50

4.00
2.00
1.25
1.15
.30
.25
1.00

20007

150.00

2050

565dí6AK5W/
6096
5656
5657
5663
5665
5667
5670

1.00

35.00

125.00
1.00

425

5702WA
5703

5703WA
5704
5718

57194
RK -5721

5725/6A56W...
5725/6AS6W/
6187

5726/6ALSW...
5726,'6ALSW/
6097

5727/2023W...
5744

57d9/66A6W...
5750
5751

5755/420A
5763
5779
5783

2.00
1.30
1.50
1.40

6306
6110

9.00
5.50

6111
611z
6116
6117
6130
6131

d.50
100.00
1.20

5702

6095
6096
6097
6099

6300/6C/WA... 225
6101/6J6WA... 225

1.35
1.50
3.00

35.00
50.00
100.00
125.00
175.00
175.00 15670WA
2.00 5672
3.00
5676
1.50
5683
1.50 5686
1-75 5687
.75 5687WA
4.00 56964

715C

7158

TUBE

Also Other Values

2.50
10.00

WE -709A

..

5814

6037íQK243... 49.00

716A
715A

7076
WE -708A

CK-5787

5965
5977A

VACUUM CAPACITORS

1614
1628
1622
1623
1624
1625
1626
1631

706AY-GY.

5.25
7.00
1.50
4.40
.65
3.00
27.50
6.00
1.00
5000
3.50
4.50
4.25
12.50
1.50
3.50
6.00
60.00
6.75
1.25
2.50
9.00
3.00
4.00
4.50
5.50
2.50
8.50
8.50
8.50
.60

5785

5948/1764
5956
85:8462/85101..

$11.95

7.50
7.50
20.00
17.50
20.00
2.50
1.25
.60
.75
30.00
2.50
.75
1.50
7.50
1.75

WE -701A
WE -703A
WE -704A
WE -705A

9.00

Long persistency face, P7 screen.
Value at $200.00. This tube has
been rejected for military use.

2.00

HK -65d
GL -672

9.00

5516
5517
5531
5544
5545

SPECIAL

8.50 922
3 50

R-4330
R-4340

5783WB
5784WA

5933/ß07W....

583

KU -610
KU -627
KU -628
WL -652

Q

.

CUE578
579B

Q

.65
100.00
99.50

834...........

17.50 917

559

2051
H1(3054
ZB3200

5.50
1.00
200.00
15.00
25.00
5551/FG271
25.00
5553/FG258A.. 80.00
5559/FG57.... 8.00
812A
5560
16.50
813
9.005561
29.50
814
1.35 5586
110.00
815
1.50 5588
80.00
828
8.00 5591/4038
2.75
829 ...-....... 5.00
5606
125.00
8296
8.50 5611
40.00
8306
.50
5634
6.50
832A
5.00 5636
2.95
833A
33.00 5639
5.50
5.00
56394
6.50
836
1.25
5641
5.00
837
L25 5643
4.50
838
.70
5646
6.00
845
3.00
5645
5.50
849
17.50 5646
4.00
851
7.50 5647
4.50
852
4.00 5650/5981
57.50
803
804
807
807W
808
809
811

905

WL -530

'

7.00
3.00

750TL

IMMEDIATE DELIVERY

UNCONDITIONAL GUARANTEE

4.50

730A

Q

1.20
3.50
2.50
3.25
FP -400
20.00
WE -603A
1.50
WE403B/5591.. 2.50
WE -407A
2.75
WE -408A
2.75
WE -á12A
3.75
GL-414
63.00
WE -416B
29.50
"
1417A
WE -4174
12.50
WE -418A
16.00
WE -421A
7.00
WE -422A
10.00
WE -423A...... 5.75
WE -428A
d0.00
GL -434A
5.00
WE -438A
40.00
4468
1.00
WL -456
59.50
QK459
250.00
464A
1.95
X181D
50.00
CK501AX
1.00
RH -507
,

20.00
2.50

.40

WE-355A
WE-356B
WE-359A

WE -3884
WE -393A
WE -394A
WE -396A

Q

10.00
9.75
6.75
15.00
200.00
12.50
10.00
50.00
165.00
3.50
25.00
6.00
75.00

350B
354C

368AS
385A

30.00
3.00

16.50
50.00
6.50
3.00
3.00
11.00
2.50

3.50
4.00
1.50
10.00
100.00
9.00
3.50
4.50
5.50
4.00
4.50
5.00
2.50
2.00
5.00
9.95
3.50
1.25
1.00

WE 31113
WE -312A
WE -315A
QK-319
WE -323A
VT327A
WE -336A
WE -337A
WE -338A
WE -348A
WE -349A
WE -350A

2.00
1.00
1.25

QK-62
20.00
HY-65
1.00
RK -65/5023... 7.50
HY-69
2.25
RKR-72
.50
RKR-73
.50
FG -95
ML-100

307A%RK75....
-75
WE -308B
12.50

1.00

V-50XR
75.00
HK -64
2.00
QK-57
Q
QK-59
20.00
gK-60
20.00
RK -60/1641... 1.25

20.00

1.00
2.95
1.95
7.50
6.00
8.00
9.50
20.00
8.00
22.50
5.00
3.50
6.50
7.50
2.95

2.00
3.50
3.00
2.00
1.00
1.25
2.25
1.00

*

WE -252A 7.50 7234/B
QK253. 150.00 725A
WE -254A 2.50 726A
FG -258A 75.00 7
WE -258B 5.00 726C

6J6W287-A

3AP1

6AK5W

6486W3725

NAME BRANDS

LOW PRICES

12.50
V 260/ V A6310
75.00
V-262
75.00
FP265
20.00
WE -269A
6.00
FG -271
22.00
271A
5.00
WE -2748
.90
FG -280
15.00
WE -282A
2.25
WE -282B
4.50
WE283A
3.50
gK283A
150.00
QK284A
150.00
WE -285A
5.00
WE -286A
3.50
2.00
WE -290A
7.00
293A
9.00
GB -302
5.00
30471
15.00
WE -305A
2.50

2.25
5.00
1.50
2.70
2.50
2.50
2.50
24.50
15.00
1.75
2.50
1.75
2.25
3.50

Í

VR3B

6AC7W

6AN5
6AN5WA
6AR6

35.00 6.14
175.00 6J4 WA
75.00 6J5WGT
.
50.00
150.00 61(4
5.00 6L6WGA
50.00 6L6WGB
.90 6L6Y
25.00 6SK7W
1.25 6SL7W
1.45 6SU7GTY
1.00 16V6GTY

2X24

SZP36
C61
6AC7A

'

100.00
110.00
110.00
110.00

_.

2021W

2823

I

.75 4334
2.00 4.142
25.00 4.150
10.00 4J52
6.75 4.163
8.50 4.164
8.00 4PR60A
5.00 4X150A
6.00 4X1500
3.95 4X250M.......
2:75 '-SABP2

2C36/6466

21(22

50.60
2.50
3.50
.60
2.50
.85
60
.50
1.00
1.00
7.50
1.10
2.00
6.00
12.50
1.25
1.25
12.50
2.50
1.00
3.35
3.75
3.00

Telegraph: FAX

NEW

4.00
4.50
4.25
60.00
6.00
3.50

1.25 6136
2.50
.85 .6147
3.00
5.75
3.00
1.75 6159
6161
42.50
2.50
4.25 6169
Q
1.25
75.00
1.50 6164
9.00
4.25
6189/12AU7WA 3.00
,90
27.50
4.00 6199
1.25
6201/124T7W4 3.00
1.75 6203
2.75
2.00
4.50
1.30 6205
1.00
2.75 6211
6264
11.50
4.00
VA -6330/V260, 75.00
.70 6339
20.00
200
3.00 6406/QIC426
10.00
1.25
8.50
1.00
1.25
1.00
2.50
2.00
!

2211...05280005

86698000012121534

.00

.70

6.50
1.20
70.00

9002
9003

.50
.90
50.00

0378461

3.95

CHECK WITH US FOR YOUR REQUIREMENTS
Dept.

All

C5

1108 Venice Blvd.

Los Angeles

15

California

438

prices F.O.B. Los Angeles, subject to
change without notice. Minimum order $10.00.
Check with us for items not listed.

May
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ELECTRONIICS

SEARCHLIGHT SECTION

ELECTRONIC
TERMINATION INVENTOR

WAR

SIMPLE DIFFERENTIAL

ES

C&H
SALES CO.

INFORMATION ON CUR
COMPLETE LINE OF SURPLUS ELECTRONIC
COMPONENTS. ALL PRICES NET F.O B.

WRITE

OR WIRE

1:1 reverse ratio, 60
teeth on large gear;
1/4" shaft. Size: 3"

FOR

2176E East Colorado St.
Pasadena 8, California

1-15/16"

$3.95 ea.

RYan 1.7393

PASADENA, CALIFORNIA

with

long
dia.

Stock No. 106

DIFFERENTIAL
VAFIABLE SPEED BALL
INVERTERS

DISC INTEGRATORS

10042-1-A Bendix

Input 14 volts; output: 115 volts; 400
cycles. -phase; 50 watt
$35.00
12116-2-A Bendix
Output: 115 VAC; 400 cyc; single phase; 45
$35.00
amp. Input: 24 VDC, 5 amps.
DC

1

1217 Bendix
Output: 26 volts; 400 cycles, 6 volt amperes,
amp.
phase. Input: 24 VDC;
$15.00
12121 Bendix
Input: 24 volt D.C. 18 amp. 12000 r.p.m.
Output: 115 volts, 400 cycle, 3 -phase, 250
volt amp, 7 pf.
$49.50
1

1

12123 Bendix

Output: 115 V; 3 phase; 400 cycle; amps.
$49.50
.5 Input: 24 VDC; 12 amp.
12126-2-A Bendix
10
400
cycle;
Output: 26 volts; 3 phase;
VA; 6 PF. Input: 27.5 volts DC; 1.25 amps.
$24.50
12130-3-B Bendix
Output: 125.5 VAC; 1.5 amps. 400 cycles
single phase, 141 Va. Input: 20-30 VDC.
18-12 amps. Voltage and frequency regu$49.50
lated.
12137 Bendix
Output 250 VA, 115 volts, 3 phase, 400
cycle, 1.25 amp., 0.8 pf. Input 27.5 volt
$59.50
DC, 20 amp.
12142-1-A Bendix
Output: 115 volts, 3 phase, 400 cycle, 250
VA. Input: 27.5 VDC, 22 amps. Voltage
$99.50
and frequency regulated
12147-1 Pioneer
Output: 115 VAC 400 cycles; single phase.
Input: 24-30 VDC; 8 amps.
Price $39.50 each
778 Bendix
190 VA; single
400
cycle;
volt
Output: 115
phase and 26 volt, 400 cycle, 60 VA, single
VDC.
$37.50
phase. Input: 24
10285 Leland
Output: 115 volts AC; 750 VA, 3 phase, 400
cycle, .90 pf and 26 volts. 50 VA single
phase, 400 cycle, .40 pf. Input: 27.5 VDC
60 amps. cont. duty, 6000 rpm. Voltage and

frequency regulated.

$59.50

10339 Leland
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. regu$49.50
lated.
10486 Leland
Output: 115 VAC; 400 cycles; 3-phase; 175
VA; .80 pf. Input: 27.5 DC; 12.5 amps.;

$70.00

cont. duty.

10563 Leland
Output: 115 VAC; 400 cycle; 3 -phase; 115
VA; 75 pf. Input: 28.5 VAC; 12 amps.

$35.00
PE109 Leland
Output: 115 VAC, 400 cyc.; single phase,
1.53 amp.; 8000 rpm. Input: 13.5 VDC; 29
$50.00
amp.
PE218 Leland
Output: 115 VAC; single phase pf. 90;
380/500 cycle; 1500 VA. Input: 25-28 VDC;
92 amps.; 8000 rpms.; Exc. Volts 27.5.

$30.00

BRAND NEW

MG149F Holtzer-Cabot
Output: 26 VAC @ 250 VA; 115 V. @ 500
VA; single phase; 400 cycle. Input: 24 VDC
$40.00
@ 36 amps.
MG153 Holtzer-Cabot
Input: 24 VDC; 52 amps. Output: 115 volts
-400 cycles, 3 -phase, 750 VA. Voltage and

$95.00
frequency regulated.
DMF2506M Continental Electric
24-30 volts input; 5.5-45 amps.; cont. duty.
Output: 115 volts; .44 amps.; 400 cyc.; 1
$39.50
phase; pf. 1.0; 50 watts
AN 3499 Eicor, Class "A"
Input: 27.5 volts at 9.2 amps. AC. Output:
115 volts 400 cycles; 3 phase 100 voltamp;
Price $39.50 each
continuous duty.

ELECTRONICS

- May

Forward & Reverse 4-0-4. Input srlaft 5/16" dia. x 3/4"
long.
Output shaft 15/64"
dia. < 9/16" long. Control
shaft 11/64" dia. x 11/16"
long.
Cast
aluminum construction approx. size 41/2" x
41/2" x 4".

O.

long
Sige 2-11/16"
111/16" dia. 1-1 reverse ratio. 1/4" shaft
on each end; one shaft
25/32" long, one shaft
15/32" long. Input
gear
output
and

146

15/16" dia. 60 teeth.

$17.50 ea.

$3.50 ea.

Forward & Reverse 21/4-0-21/4.é
Input shaft spline gear 12
teeth 9/32" dia. 3/8" long.
Outps t shaft 15/64" dia. x
+,
15/32" long. Control shaft
11/32" x 3/8" long. Cast aluminum construction. Approx.
No. 145
size
x 3" x 23/4".

Stock No.

148

,

-

$17.50 ea.

(All Shafts on Both Ball

Bearing

Supported)

SELSYNS-

Trans.

90/55V 60 cy.

$37.50
37.50
37.50
37.50
12.50
7.50
10.00
7.50
5.00
7.50
17.50
17.50
17.50
17.50
34.50
34.50
34.50
34.50
34.50
42.50
12.50
25.00
34.50
42.50

1DG Diff. Gen. 90/90V 60 cy.
1F .lyn. Mtr. 115/90V 60 cy.
1G Sen. 115V 60 cy.
1SF Syn. Mtr. 115/90V

400 cy.
2J1=1 Gen. 115/57.5V 400 cy.
2J1.3 Gen. 115/57.5V 400 cy.
2J1 =A1 Gen. 115/57.5V 400 cy.
2J131 57.5/57.5V 400 cy.
2J1 41 Diff. Gen. 57 5V 400 cy.
2J5)1 Cont. Trans. 105/55V 60 cy.
2J5.1 Cont. Trans. 105/55V 60 cy.
2J5í1 Gen. 115/105V 60 cy.
2J13M1 Gen. 115/57.5V 400 cy.
5CT Cont. Trans. 90/55V 60 cy.
50 Diff. Mtr. 90/90V 60 cy.
50CG Diff. Gen. 90/90V 60 cy.
5F iyn. Mtr. 115/90VAC 60 cy.
5G Syn. Gen. 115/90VAC 60 cy.
5HCT Cont. Trans. 90/55V 60 cy.
5SCG Diff. Gen. 90/90V 400 cy.
6DG Diff. Gen. 90/90V 60 cy.
6G Syn. Gen. 115/90VAC 60 cy.
7G Syn. Gen. 115/90VAC 60 cy.
RI1D-2A Kearfott Cont. Mtr.
115V 400 cy.
R2ß1 -A Kearfott Cont. Trans.
26/11.8V 400 cy.
R21G-1-A Kearfott Trans.
25/11 8V 400 cy.
R220 -T -A Kearfott Receiver
25/11.8V 400 cy.
R23.5 -1A Kearfott Resolver
26/11 8V 400 cy.
C5001 Type 11-4 Rep. 115V 60 cy.
C66405.2 Type 1-1 Transm.
115V 60 cy.

15.00

20.00
20.00
22.50
20.00

20.00
20.00
20.00
10.00
12.50

5.00
7.50
20.00
7.50
403 Kollsman Autosyn. Mtr. 32V 60 cy. 7.50

:5/115V

Diehl Servo Mfr.
60 cy.

19.50

25.00
19.50
15.00
10.00
20.00
12.50

FPE-43-1 Resolver 400 cy.

FJE-43-9 Resolver 115V 400 cy.
99-0411 Kollsman 26V 400 cy.
130410 Kollsman 26V 400 cy.
15 58.0410 Kollsman 26V 400 cy.
10.47-2-A Bendix 26V 400 cy.
2980 Transicoil 115V 400 cy.
15CX4a Synchro Transmitter MK

22 MOD

1

{

Projects infinite light
in alignment of precision optical instruments. Used in Link
Stock No. 04
Trainer.
5"
Nay.
acromat, 2 -pc cemented lens, approx. 25" focal
Includes first -surface mirror reflector.
length.
Size: 141/2" L. x
Also serves as telescope
73/e" W. Used, excellent cond. Originally over
$25.00 F.O.B. Pasadena.
$200.

Mfgd. by Superior Electric, (Type S1308) 115
volts. Maximum output: 0-130 volts, 15 amp.
Motor driven by 24 volt DC. Gear head motor
$100.00
with limit switches.

3800 CYCLE INVERTER

Mfgd. by Eclipse -Pioneer #12144.1-A Input:
24-30 volts DC, 10 amps AC. Output: 115 volts,
.95 amps, 3800 cycle, single phase. Approx.
Priced at $39.95
weight 21/2 lbs.

UTILITY RECTIFIER

27 volt DC, 40 amps, intermittent duty. Input:
220 volts, 60 cycle, single phase, 9 amps. Mfgd.
Model #16200-8.
by Strong Electric Corp.
Priced at $75.00
Dimensions: 12 x 18 x 20

SMALL DC
MOTORS

17.50

C6S406 Syn. Transm. 115V 60 cy.
C66406-1 Type 11-2 Rep. 115V 60 cy.
C7t 166 Volt. Rec. 115V 60 Cy.
C7E248 Syn. Transm. 115V 60 cy.
C7E249 Syn. Diff. 115V 60 cy.
C7E863 Repeater 115V 60 cy.
C7c331 Transm. Type 1-4 115V 60 cy.
85' Bendix Autosyn Mir. 22V 60 cy.
FPE-25-11

.

POWERSTAT, 400 CYCLE, 3 PHASE

SYNCHROS
1CT Cont.

LINK
COLLIMATOR

15.00

15.00 ea.

(approx. size overall 33/4" x 11/4" dia.:)
5067126 Delco PM, 27 '/DC, 125 RPM,
ea.
Governor Controlled
j15.0
5069600 Delco PM 27.5 VDC 250 rpm
15.00
rpm
VDC
145
5069230 Delco PM 27.5
5068750 Delco 27.5 VDC 160 rpm w. brake 6.50
5068571 Delco PM 27.5 JDC 10,000 rpm
5.00
(1x1x2")
5069625 Delco 27.5 VDC
15.00
120 rpm w/governor
5069790 Delco PM, 27 VDC, 100 RPM,
15.00 ea.
Governor Controlled
10.00
5BA1OA118 GE 24 VDC 110 rpm
5BA1OAJ37 GE 27 VDC 250 rpm reversible 10.00
12.50
5BA10AJ52 27 VDC 145 rpm reversible
5BA10AJ50, G.E., 12 VDC, 140 R.P.M., 15.00
206-1001 PM Planetary Gear Reduced
Motor with Magnetic Brake. Mfgd. by
Air Equipment 26 volts 600 ma 145
17.50
rpm
5BAIOFJ33, G.E., 12 VD:, 56 R.P.M.,
15.00
reversible
806069 Oster series reversible 1/50 h.p.
5.00
13/e"
x
31/2"
VDC
rpm
27.5
10,000
3.00
C -28P -1A 27 VDC 1/100 h.p. 7,000 rpm
7.50
rpm
160
VDC
24
7100 -B-PM Hansen
SSFD-6-1 Diehl PM 27.5 VDC 10,000 rpm 4.00
rpm
5,000
Hansen
by
mfgd.
6 -volt PM motor
$4.00
11/4" in dia., 2" long overall

439
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50 MICROAMPERE

WONDER RELAY
Sigma
sealed octal
rated 900
n ne0ia
bu aal d Y 420-600
plg-in 0A.
ever if you tyi
remove
the
can you find that Howcon !acts are screw -in adjustable
and can be screwed
uh for
50
sensitivity
which
normal
for
if no vibration will be vibration,
encountered. 5000
ohm coil, so voltage
is only 1/4 V.
and power sensitivity sensitivity
121/4 uW when the
contacts are set for 50only
uA.
At 20 uA change
these figures to .1 V. and 2 microwatts.
contacts rated for 2 A and 28 VDC will Large
much
at
This is a s handle
acting
polarized- SPOT. ntDires,tionofcurrentthqugh
ti
coil determines which contact
will make. Contacts
isenergized
hold bymagnetic attraction,
so coil need
only momentarily. Reversing
coil
Polarity ulls the moving contact
away from
one of
stationaryp
th
contacts
to
other. But if one of the
is screwedthever
and the other screwed out, the relay
becomes
a nonlatehing SPOT. The moving
contacts
make one of the
contacts only will
coil current flows,stationary
and go back to the otherwhen
con act as soon as current
Upon request
with your purchase we stops.
will furnish our
own
tech. bulletin giving design
equations
for
using
polarized relays
Wheatstone Bridge
circuits.
This relay is brand new.
It
cost
Uncle $11.36 in lots of 100,000. Do
not mu
muff
this opportunity to-bteat 'e
Industrial users
write for still lower quantity prices.
Cat. 306RY14E. Only
$2.95
MODEL 705 TYPE Br
SPOT.WESTONPolarity
determines
which contact makes, 400 hmcill
microamps (16 my)
sensitivity. Stationary contacts
permanent
which
hich latch the moving are
contact. Contacts rated ultra
-conservatively
.1 A. DC.
Resets by monetary application of at
115
V.. 60 cy.
to the reset coil. Brand
a $93.50 value for only new and
$12.95
FREE! At request, with polarized
relay Order, a
new brochure on optimum design of
Wheatstone
Bridges for control circuitry. Equations provide
vastt imnrnvemeut over symmetrical
resistances.
Also: Steppers, delayers, 'etchers, etc.

ihaanie

theat

i
1

4L

I

VHF CHECKER WITH SCOPE DISPLAY
150.240 MC
Brand new unit made for Air Forces, so you know
that it is made right. Signal generator, feeds pulsed
RF to your receiver. Output of your receiver
is
displayed
d measured accurately.
Built
AC
power supply 115
V, any frequency from 50 to in1200
cy. Also use the scope
to analyze Hi -F1 amplifiers
by pulsing its sweep from
your
square -wave generator. Each sweep will present one
complete pulse
from your amplifier's
output.
wt 511 Pis.
A
NW. withShpg
tubes and i strucctiBRontook
S -182. 0ó1ell $42,50

SEE INFRA -RED!

$24.95

WIDE RANGE RECEIVER: 80.3,000 MC!
Far more sensitive than a radar receiver! We quote:
"It is designed to detect radar signals beyond the
effective range of the radar, to measure carrier
frequencies from 80-3,000 mc and pulse repetition
rates from 50-8,000 cps."
In addition it is a
direction finder! A special antenna
Installation Is
included for this purpose. Also includes
its own
power supply (115 V. 60-2400 cy.), a test oscillator
for frequency calibration, audio amplifier
with
cathode follower output, visual indicator for tuning
sharply,sh metered pulse amplifier and
and
elaborate antenna and RF dector counter,
Brand
new and complete
with Instruction unit.
and Maintenance Manual.
A real steal
at only
$95.00

PAY

LESS

1

ECHO BOX

I

,

Test Equipment
AN /UPM-1, -7, -8, -10,

$24.50

11

I

NEW ARRIVALS

Ts-3 AP All unused Excellent condition
595.00
TS -3A : AP
125.00
TS-92/AP
72.50
TS -667A, AP, for APA-44
72.50
1-203-A RF WATTMETER
For SCR-720
79.50
And MANY more
What do YOU Need.

1

TS -28
TS -32¡-33,
TS -36, -39,
TS -47, -56,

TEST EQUIPMENT

I

-34,-35
-45

-59

UHF Micro -Volter
Model 10

ELECTRONICS
ARC -1
ARC -27
ARC-3
MN -62
ARC -4
MN -55
ARC -5
LP -21
ARC -12
LP -31

TS -125, -143
ITS -182, -184

-204, -218
T5-234, -235
T5-251, -261
TS -268, -294C

ARN-6
APN-9

TS -488

TSX-45E

1-122, -166
1-177, -208

AN/APR-4 LABORATORY 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.

SIGNAL GENERATORS IN STOCK INCLUDE:
1956

I,000's of other items
Tell us your needs!

1

1
1
1
1

RTA1B
SCR 718C

1

Pioneer 12117
Pioneer 12123
Pioneer 12133
DY -11,
PE -206

1

-12, -77
5D21NJ3A

1

SAVE 90%

1

PORTABLE
WIRE
RECORDER

I

Type IC/VRW-7. Manufactu r. -,I Iry ('Ií5
for the U. S. Navy. Requires
24-20 1
1 volts DC at 70 W. for complete only
operation.
Ideal for recording conversations between 1
pilot and tower. Has two

inputs for mike
and radio receiver, and two outputs for
headphones. U- S. Navy ACQ approxio $
.
(Can be
1 used on 6 and 12 V cars,,
boats, etc. with small avail 00 1
Iable inverters)
FOB
Burbank. Cal. 1

1 WE NEED & PAY TOP MONEY FOR: 1
B('-318
.1PN-9
BC -22I
ART-IS
R-0,:11{]-7
It(' -788('
All '1-3 Ines of Military, Test, and Communication. };quip.: TS, I, AN, AN I -l'AI -1I,
'1-N-1471), 'l'S-118, etc.

II ALVARADIO INDUSTRIES I
Established
I

1047

Mailing Address:
P.O. Box 151-E, No. Hollywood, Calif.

I

----------I
-

Office -Warehouse:
5523 Satsuma Ave., No. Hollywood, Calif.

DAYTON 9, OHIO

AI

May

www.americanradiohistory.com

1

1

ENGINEERING ASSOCIATES
440

1

-2A

IE-19

1 IE-35, -36

1

WE WILL QUOTE ON NEW AND USED TOP-QUALITY COMMERCIAL
BRANDS AND
SELECT MILITARY SURPLUS ITEMS IN OUR CHOICE STOCK,
TO YOUR NEEDS.

1

AS313-B

INVERTERS
PIONEER 12142-1A
PIONEER 12132-1A,

1 1-222
1E-12

1

ART -26

AIRCRAFT

I-56

1

1

APQ-13

GROUND
ELECTRONICS
ARB
BC -342
ART -13
BC -344
BC -191
BC -348
BC -222
BC -375
BC -224
CRT -3
BC -312
TCS-12
BC -314

TS

2"

I

APA, -6, -10, -11
APS-4, -6, -15
SCR -717, -720
APT-5A

1 T5-110, -111

I

I

Radar Equiament

SL

T5-89, -92

FOR MORE QUALITY -PER -DOLLAR, BUY RECONDITIONED

434 PATTERSON ROAD

.1111:4I

AN GPM-14
LAE-1, -4
TS -10C
TS -13, -15, -16
ITS -19
TS -24

TS -62, -74

WIDE RANGE RECEIVER:

(see

Only few left
at this price!

IIdeal for labs, industry.
$197.50
prisons, TV technicians,
swim pools, medico-"mechanical eye" for clo,-d
circuit TV, 1846 Iconoscope, 6 -stage video antplìand -clipper. THE REAL THING! Send for
1 fier
new. free, complete technical data:
SOLD AT FRACTION OF REAL
1 VALUE! Only
$197.50

FRONT END FOR

10-440 Mc.,

NEW Surplus
100's SOLD!

I

HARMONIC AND NOISE ANALYZER

"BJ-75A", p. 578,
BUYER'S GUIDE)
TS -403/U AN/URM-6I 1800-4,000 Mc. (Hewlett-Packard
6I6A)
TS-497A/URR 2-400 Mc. (Measurements Model 80)
TS -600 (XA)/U 400-1.000 Mc. (Allen D. Cardwell)
TS601 (XA)/U 975.2.000 Mc. (Allen D. Cardwell)
TS -602 (XA)/U 4,200-10,300 Mc. (Polytechnic Res. & Dee.)
Model 16C 50 Kc.-28 Mc. (Ferris)-and many, many more.

1

I

I

AN/APR-1 is broad-)..-md tuner 38-50
,mina
is 30 ,:.c. Requires low currents at
6.3 tV AC and
250 V
plus. Individually hand-calibrated
curve
supplements direct
-reading
vernier
dial
when
greater accuracy is desired. Brand neíy
storage
containerconiner
CY-57/APR-1.
A steal at only

TS -437 SG-47/USM-I6,

Freq. range 8-15 MC. & 150-230 Alt'. t',np1,
,ri!1)
all tubes and 5 MC. Calibrating Cr)-,!at>. S, -U eon
tamed 110 V. and 60 cycle power ,up)ay. Mitt,1
Schematic. Cost the Govt. approx.
$49.95
$700.00 Brand New

RCA TV CAMERA

$39.50

ARROW SALES, Inc.

.

1-222 SIGNAL GENERATOR-MICROVOLTER

GO/NO-GO TEST SET

R-111/APR-5A. Radar countermeasuressuperheterodyne has two bands:
Brand new Navy, original packing, with instrucor
mc. Large vernier dial1,000-3.000
tion book containing scbem. and operating instr.
calibrated in3,000-6,000
frequency.
The
IF amplifier in the isrecvr
Crystal-caHet,
with
is 30 mc with a
ast
10 etc band width! Built-in
freq.
freq. meter andb,harmonica
power
Sig
supply
Gen.
Output
115 v.
0ofm10
mw
60-2600
ry.
Front panel has consant-Z coaxis antenna
either CW or 90% AM
with 30 kc sine wave or
00% AM with 10 u-sec
video outtputt te tan ogscilpulse at I kc. The AF
loscope and for output
pulse also available at
to
eiter
ma amet r for
ohms.
ng -1
OFFICE AND MAIN WAREHOUSE:
IF
D O0
and AF gain controns.
or AM.IsRat
SO fitting, 50 Ohms, or
7460 VARNA AVE., NO. HOLLYWOOD, CAL.
Excellent
condition
ad
radiated from antenna
supplied. Input 80 or
Mail to: BOX 3007-E, NO. HOLLYWOOD, CAL.
et onlya.`. $129.50
115 v, 50 to 800 c'.
Phones: STanley 7-0406
POplar 5-1810
This power supply alone
is worth more than ou
Telegraph: WUX, NO. HOLLYWOOD
PANADAPTER FOR
GIVE . AWAY PRICE!
Cable: ARROWSALES, NO. HOLLYWOOD
With headset, cords, &
ABOVE:
attenuator, plus comCENTRAL
WAREHOUSE
Navy
shiip0board_
8
SALES
REP,
plete tech manual.
SHOWROOM
1
v
pow
LU -1: 470-493.5 mc.
2441 S. MICHIGAN AVE., CHICAGO 16, ILL.
supply
built
in. RO o'er
Cat. No. 2806TY2. Shpg
Excellent
con,
wt 65 lbs.
OTHER WAREHOUSES IN,
dition, only. $75.00
NEWT$
Atlanta, Ga., San Antonio, Tex., Pasco, Wash.,
ONLA
7.95
LU -3: 465-498.5 mc.Cat.
Sacramento,
Cal.,
Burbank, Cal.,
All prices F.O.B. subj.
No. 2006TY1. Shpg. wt
65
to change without nitre.
Los Angeles, Cal.
NEW:''ONL6YND$19.95
Items subj. to prior sale.

eitherF.

I

(All Famous .\lak,-sl

1

st set wave

THAN $18.00 FOR
FREQ METER!

I

INDUSTRIAL CONDENSERS 1
80 mid. 4,000 colts.
1A) Cat. 14F204
$49.95
B) 100 mfd. 4,000 volts.
Cat. P15902
$69.95
C) 120 mfd. 3,000 volts.
Cat. 18F268
$69.95

meter assembly. 21/4"
01) x 25/a" OAlength.
OAe
Cylindrical cavity, with
standard flange waveTuned
guide fittings diametrically
2
opposite
each
ges

$800.00

I

"Ni! ALVARADIO
bigger bargains ever!"

XBAND WAVEMETER

and
slot
13/32other.
s 29/32", The 1S/a" guare
assembly
mounts by 3 faced
-off threaded ears. A standard
hairline indicator rides
against
a
23/4"
dial
calibrated 0 to 18, in 180 steps, over approximately
270 degrees of the dial circumference. Standard
hakelite knob and shaft friction drive
calibrated dial, to provide reseable micrometerthetuning.
Brand nee m original waterproof packing.
This
is symbol number M-102 in the test
set and is
the heart of it. Ship. wt. 4 lbs.
SPECIAL

Ird

is back! With

SIGNAL GENERATOR-WAVEMETER
155.235 MC
460.570 MC
AN/UPM-1 n s designed and built as a complete
analyzer of Shoran, beacon, and transponder
equipment AN/APX-( ), ME -III, -IV, Rebecca, Eureka.
Ha
V, 60 cy power supply
etc. accessories. Excellent
and
condition.. $99.50

GET NEW FREE RELAY CATALOG

1P25A TUBE:
released!
Infra -red image
iiinverter made byJust
Farnsworth. Limited
quantity.
Ito not
delay)
Brand new.

1

MI

1,

1957

ELECTRONICS

SEARCHLIGHT SECTION

SPECIAL PURPOSE TUBES

TEST SETS
Hundreds of different types of test
equipment, military as well as commercial types. Please advise your needs

7.50
.70 3KP1
2.75 3X2500A3....150.00
OA2WA
13.50
0A3/VR-75... .90 4-65A
20.00
.75 4831
OA4G

0A2

0A5

TS-35A/AP-X Band Signal Generator and Powe
Meter. Input -110/1/50-1200 cite. Can generate
$175.00
and measure RF power. New
MAG -100m remarkable link radar, portable, operated from 6 volt battery, uses folding antenna and
$1750.00
tripod. A pair at
APS-3-3 cm -Airborne radar for search and
homing, 5 -in, scope. 10 brand new sets at
$750.00 ea
AP0.13-Very late model airborne radar set, com$2,950.00
plete and new. One only at
SCR -545 -Complete radar set, less vehicle, antenna and power plant, pretty fair condition, sold
$1,375.00
as -is at
TS- 13/AP.X BAND RADAR TEST SET -Measures
power, freq. signal-to-noise ratio. I.F. Bandpass,
etc. Input -115/1/60-800
TS-100/AP-TEST SCOPE, type A. B, J & X indications, gated & ungated sweep, Int. or Ext.
trigger.
ANTENNA ASSEMBLY-Reflector is a lightweight parabolic cylinder, Ass'y has both manual and motor drive. Ideal unit for labs, class$49.50 ea
room demonstration, small craft, etc

TRANSMITTERS
SCR -284-The famous mobile and ground equIpment station for field use, complete with all ac-

cessories. Range 3.8-5.8 mes; 20 watts ow, 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 mes.
SCR -610-Same as SCR-510. but with built -1n
speaker and range of 27.0-38.9 mes.
SCR.528-Mobile FM radio station, operates trots
12 or 24 volt dc. Frequency range: 20.0-27.9 mes.
SCR -628-Same as SCR -528, but with range: 27.0
to 38.9 flies.
BC -325-400

watts c.w.. 100 watts new or voice
operates from 110 or 220 volts ac. Freq. range:
1.5-18.0 mes. Master oscillator or crystal control.
TCS-Collins, Navy radiotelephones 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.
TB K -high frequency transmitter, 2-20 rocs: 500
watts output. Supplied complete with m/g and
starter for d.c. or a.e. operation.
TBL-All-wave transmitter: 350 watts output: ('W
and phone. Supplied complete with m/g and
starter for d.c. or a.c. operation.
TAl-Intermediate freq. transmitter, 175-550 ket';
500 watts output. Supplied complete with m/g and
starter for a.c. or d.c. operation.
TBN--200-8.000 kcs, complete with 220/440 volt,
3 ph. 50-60e power supply-conservatively rated at
kw. output.

1

MOTOR GENERATORS
CONVERTERS
50, 60, 400 and 800 cycle and
DC

Power Supplies

Write

to 110/1/800 @ lkva
(Overall length 12 inches)
110de to 110/1/800 @ 350va
110 ac to 110/1/800 @ 350va
110/1/60 to 110/1/400 80 2kva
110dc to 28dc @ 250va
110/1/00 to 28do 80 250va
220/1, 3/60 to 28do @ 250va
110de to 110/1/60 80 1.25kva
220dc to 110/1/60 80 1.25kva
110dc to 110/1/60 80 350va
110de to 110/1/60 80 500va
110de to 110/1/60 @ 5kva

$49.50
150.00
235.00
400.00
49.50
97.50
97.50
135.00
145.00
85.00
95.00
285.00

SYNCHROS & SELSYNS
F
1SF

$55.00
55.00
55.00
42.50
39.50
39.50
45.00
27.50

I

1G
I

DG

5F
50
5

T

5SDG

6D0

60

70

231111

23'1GI
2J313I
AY -43 autosyn

$34.50
49.50
49.50
10.00
10.00
10.00

....

DESIGN, MODIFICATION, PRODUCTION,
AND TESTING OF COMMUNICATIONS
AND RADAR EQUIPMENT

COMPASS ELECTRONICS
imunicafons Cops
SUPPLY CDivision
75 Vorick Street

CANAL 6-7455

New York 13,

Cable Address:
Compradio, N. Y

N. Y.

0B3/VR-90...
0C3/VR-105..
OC3W

OD3/VR-150.
OD3W
EL

-CIA

1AD4

lAE4
1AF4

lAGS
1B24

1035
1835A

VG-IA/3
EL -1C

1883
1P21
1P22
1P28

1Y2

2AC15
2AP1
2AP1A
2AS15
2C36
2C39
2C39A
2C39B
2C60
2C40A
2C42
2C43
2C44
2C46
2C50
2C51
2C52

2C53
2021

2021W
2E22
2E24
2E26
2J51
2352
2354

2J59
2361

2362
2J64

2K25
2X26
2X28
2K29
2K30
2K33A
2K34
2K35
2X39
2X41

DUAL OUTPUT GENERATOR:
115/1/400 80 39 Amps and 28 V DC @ 17.9
Amps, NM, MOUNTED OR UNMOUNTED.

Me

OB2
OB2WA

2X45
2K47
2K48
2K50
2V3G
2X2A
3ABP1

3API
3AP11A
3B24
3B24W

3024WA
3825
3826
3B28

3829
3BP1

-3C
EL-C3JA
3C23
EL

3C24
3C33
3C45
3D22
3E22
3E29
3GP1
3321
3J31
3JP1

3JP7
33P12
3K27

3.50
.60
2.75
.80
.50
2.50
.50
2.50
6.00
.90
1.00
2.50
2.00
5.00
3.25
7.50

4B32
4C27
4C33
4C35

4032
4E27
4J46
4J51
4352
4361

4PR60A
4X150A
4X500F
5A6
SAP1
EL -5B

3.50
1.25
7.50
29.50
5.00

SBP1A
SBP2A
5C22
SCPI
5CP1A
... 7.50. 5CP7A
5.00 5CP12
4.50 5FP14
2.00 5HP1A
4.00 5JP1
4.50 5JP2A
35.00 5JP4
5.00 5JP5A
10.00 5JP1
29.00 5LP1
6.50 5LP2A
26.00 5R4GY....
8.00 5R4WGY...
8.00 5RPIA
.25 5RP11A
6.00 SSP1
... 6.00 5SP7
3.25

5UP7

2.75
10.00
.70
.80

5X3

7.50
7.25
50.00
15.00
23.75
7.00
25.00
50.00
50.00
150.00
30.00

18.50
50.00
2.00
5.00
4.00

7.50
3.00
20.00
2.00
7.50
8.00
10.00

5.00
10.00
8.50

7.50

3.50
10.00

7.50
9.50

10.00
1.25

2.50
17.50
75.00
50.00
40.00
12.50
2.00
50.00

5XP1
5XP11

VX-41

2.50
5.00

707B
715C

FP -54

50.00

719A
721A
7218

35TG

2.00
6.00
9.00
RK -65/5D23... 6.50
7.50
FG -67
2.00
HY-69
.75
RK -73
8.50
FG-81A
14.00
FG-95
5.00
100TH
1.50
WE -121A
1.50
WE -122A
2.50
WE -123A
3.50
WE -124A
2.00
VT -127A
15.00
FG -172
10.00
FG -190
5.00
CE -203
2.50
203A
2.50
VT -227A
5.00
CE -235A
55.00
FG -235A
7.50
WE -242C
40.00
0K-243
7.50
WE -244A
6.00
WE -245A
3.00
WE -2498
2.50
WE -249C
4.00
250R
42.50
WE -251A
7.50
WE -252A
2.00
WE -253A
2.25
WE -254A
10.00
WE -257A
75.00
FG -258A
10.00
WE -259A
5.00
WE -262B
18.50
FP -265
4.00
WE -267B
5.00
WE -268A
5.00
WE -271A
7.00
WE -272A
HK -54

VX-55
FG -57

50.00

WE -274B

.75

EL-C6J

10.00

WE -275A

3.50

2.00

EL-C6L

6.50

WE -276A

10.00

2.00
3.25
150.00
50.00
25.00
50.00
12.50
4.00
75.00
12.50
32.50
30.00
30.00
50.00
58.75
100.00
100.00
100.00
85.00
30.00
100.00
50.00
125.00
1.25
.75

6AC7W

.75
1.25
1.00
.75

WE -279A
WE -282A
WE -282B
WE -283A
WE -285A
WE -286A
WE -287A
WE -293A
WE -300B

175.00
2.00

50.00
2.00
5.00
.75

4.50
7.50
3.50
2.75
4.00
5.50
2.00
4.00
12.50
2.25
2.50
6.00
5.00
9.50
4.00
10.00
2.00
50.00
35.00
7.50
10.00
10.00
150.00

WE-6AK5
6AK5W
6ALSW
6AN5
6AGSW
6AR6
6AR6WA
6A56

2.25
1.70
1.35
2.50
1.25
2.00
2.50
2.25

6AS6W

304TH

39471
WE -310A
WE -311A
2.50' WE -316A
30.00 WE -323A
30.00 WE -323B

6AS7G
6AU6WA
6BA6W

1.25

6BE6W
6BL6

6BM6
6C4W

4.00
14.00
2.25
1.25
2.00
.85
2.00
2.50
3.50
3.25
3.50
2.25
2.00
.85

6C21

6F4
634
634WA
6J6W
6K4

6K4A
6L4
6L6WGA
6L6WGB

605G
65J7WGT
6SK7W
6SK7WA
6SL7WGT
6SN7WGT
6SU7GTY

2.00

394A

1.25
1.00

WE -396A
WE -403A
WE -403B
WE -404A
WE -407A
WE -408A
WE -409A
WE -417A
WE -418A
WE -420A
WE -421A
WE -429A

2.00
2.50
1.25
1.50
15.00
4.00
3.00
3.00
25.00
1.25
4.00
2.00
2.50
3.00
15.00

6X4WA
6X5WGT
7F8W
7MP7

VX-10
12AT7WA
12AU7WA
12DP7A
15E
FG -17

HK -24
HK -24G
26Z5W
FG -27A
FG -32
FG -33

VT -327A
WE -328A
WE -336A
WE -338A
WE -339A
WE -347A
WE -348A
WE -350A
WE -350 8
WE -352A
WE -354A
WE -355A
WE -388A
WE -393A

5.00

446A
446B
450TH
450TL
464A
GL -502A

15.00 GL -575A
5.00 631-P1
2.75 WE -701A

VX-33A
35T

4.00
3.25
4.50
3.25
2.00
8.00
5.00
12:50
12.50
3.50
3.50
.50
7.50

723A/B
WE -725A
726A

4.25

726B

12.50
10.00
30.00
3.00
7.00
3.50
1.20

726C

750TL
802
804
805
807
807W
807WA
809
810

5.00
2.25
10.00
3.25

812
813

2.50
10.00

814

1.25

1.25
1.35
.75
8.00
8.50
4.85
1.25
1.25
2.75
10.00
1.25
1.35
1.50
1.00
.75

815
816
826
828
829B
832A
836

837
845
850

866A
866

JR...

868/PJ-23

872A...
874..
884.

885...
913.
917
918
920
922

923
931A

959
CK-1006
1237
HY-1269
1274
1611
1613
1614
1619
1620
1624

1625
1846
2050
2050W
ZB -3200

5528
5550.
5552
5553
5556
5557
5558
5559
5560
5584.

15.00
8.50
8.50

5591

38.50

1,25

811

5.00
3.50
3.50
3.50
3.50
9.50
2.50
4.50
2.50
2.00

1.25
3.50
2.50
3.25
1.35
2.75
12.00
2.50
2.00
4.25
12.00
15.00
6.50
4.75
8.00
.50
1.00
38.50

5672
5675
5676
.50 5678
7.50 5685
7.00 5686
2.50 5687

2.00
10.00
10.00

5610

5633
5634
5635
5636
5636A
5637
5638
5639
5639A
5640
5641

5642
5643
5644
5645
5646
5647
5650
5651
5651WA

..

5687WA
5691

5692
5693
5696
5702
5703
5704
5719
5720
5725
5726
5727
5728
5734
5740

5749
5750
5751

5755
5763
5771

5783WB
5784
5787WA
5796
5798
5801

5803
5814
5814A
.95 5814WA
.65 5819
17.50 5827
1.40 5828
1.50 5829
2.00 5830
1.50 5836
1.25 5840
4.00 5842
1.15 5847
2.25 5854
5.50 5876
3.25 5881
2.50 5886
1.00 5899
1,00 5902
1.50 5915
.50 5932
3.75 5933
1.25 5933WA
.50 5948/1754
50.00 5962
1.00 5963
3.00 5964
75.00 5975
6.50 5977
30.00 5979
55.00 5980
75.00 5981/5650
10.00 5998
4.00 6005
5.00 6021
9.00 6021A
14.00 6028
3.00 6037
2.75 6038
1.00 6073
5.00 6080
5.00 6087

5.00
2.50
3.00
3.50
3.00
5.00
6.00
5.00
4.50

.95

4.00
5.75
5.00
3.75
4.00
50.00
1.25

3.00

6098

6100

6130
6134
6136
6137
6146
6189
6201

6236
6263
6264
6322
6328
6655
8005
8012A
8013A

1.75
1.25

5654
5656

4.00

10.00
5.00
1.50

5663
5667
5670

100.00

8020
9001
9002
9003

2.00

9005

1.25

.95

2.00
6.85
.75
.75
10.00
1.75
2.35
4.50
4.25
4.50
3.75
1.00
1.40
.85
1.35
1.35
15.00
2.00
.75
1.25
7.50
12.00
50.00
1.15
2.25
2.00
6.50
1.00
250.00
5.50
4.50
6.00
10.00
15.00
5.00
5.00
.75
.75
3.00
25.00
4.00
6.00
.85

85.00
93.00
3.00
12.00
12.00
1.00
5.00
3.00

2.75
3.50
4.00
.50
3.25
1.25
5.00
150.00
4.00
1.25
1.00

3.00
2.50
7.50
6.50
50.00
4.75
1.70
3.75

4.50
2.00
50.00
7.50
1.50
4.00
4.25
2.50

2.00
5.00
3.50
2.25
2.00
4.40
3.00
3.00
185.00
10.00
10.00
8.50
4.85
35.00
4.50
3.50

4,!0
1.00
.75
.50
1.00

2.00

ALL TUBES ARE NEW, INDIVIDUALLY CARTONED, FULLY GUARANTEED

western engineers
Prices are F 0 B

ELK GROVE,

shipping point

CALIFORNIA

Orders for less than
810 cannot be
processed

SUPPLIERS OF TUBES SINCE 1932
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.+TUBES

ALL FAMOUS ADVERTISED BRANDS ONLY

RMA GUARANTEE -From 10% to 95% Below Manufacturers Price

1P29726

Special Prices to Quantity Buyers.
Type
A8/150
C56
C6J.

082
1624

.49
7.99

CK-551AX/
2E41

72
ECI

IP

2A4/G

49

EF-50

I.

E1148

M -3G8.....39,50
F123A. ... 5.99

FG -105...14.99
FG-154. .. 14.99

2C26A

4,50

FG172....24.95
HF -100
H K-24
H K-54

7.49
3.69

2C40

1.20

2C43

H

5CP7

12.49
9.99
14.99

72.50
32.50

18.95
19.50
1.39
.34

2X2*

.89

3ÁP1

5.95
1.49

33622

11.50

3824

3B24W..

8.95

2.99
.

3625........

9.75

.

3627

10.99

C44
3.49 12C46

.

KU -6106

21541
21545

3AP11A... 4.95

4.99

2C42

25.00

3A5

,49

3B28

1.35
7.49

8.99

58 P4
5C22.
5CP1

2V3/G
2X2

1,89
7,99
.49
.39

2C39A

3.ºº

HY-65

6.44

2C33
2C39

18.99
29.50

2K33Á....59.95
2K54
2K55

3.99

2APIA....

.29

21525
21528

11.99
.10

992AP1.

36 22
28P11
2C21
2C22

Fcn

.89
3.69
5 99
9.95

1822

1.79

CRP RK-

and Compare

Most of Our Tubes are Jan. -95% are Original boxed -Brands such as R.C.A., G.E., Ken -Rad., Sylvania, Tung -Sol and Raytheon.
Prices Type
Prices Type
Prices Type
Prices Type
Prices Type
Prices Type
Prises Type
Prices
79
2K22
14.50 58P1
2.49 78P7
6.2b 3506......... 2.99
724A.
1.15 GL -872A
2.49 5702WA
3.10
.74 21523
16.50 56P1Á

Prices Type
51.99. V8-150
6.35
0A2

C3J

- Look

TUBES

P1

4.99
3.99

3.49
4.69
2.99
6.35

5CP7A

50P13Á...
5021

218

5./337.99
5LP1
13.99
SNP1

5R4WGY....
6C21
6AC7

6AC7W
6AG7
6A35
6AK5
6AK5W
GANS

35T

1.89
4.99

l0Y

99

3.99
2.49
16.99
14.99
65.00

51P4
5132

5.00
.39
1.59

99

3

6 99

5FP7
6HP4

9LP7

12%3

2

6.99
3.19
19.95
.69
1.50
1.10
1.19
.64
1.35
2.12
1.49

35TG
53A

QK-61

RK65

7.25

2.29

24 50

/5D23..14.95

89Y

.15

100TH.......g6.95
203A

2058
205D
207

211

215*

217A
217C
221A
233A
242C
2498
249C

5.99
1.99
3.99
49.50
.72
3.25
2.99
4.99
3.99
1.19
8.00
2.99
3.99

354C
38

BA

.........14.96

394A

WL -417A.
GL -434A

I46Á

1.49
2.99

2 7q

6.66

119
179

4466
WL -460... 8.99
WL-464A.. 4.25

471*
C K -508A X..
CK-521AX
927

1.25
1.10
1.10
14.50

WL -530...19.50
WL -531
6.25

70ÓA/B/C/`
701A
702A
703A
704A
705A
706A

.99

724B

1.45

72SÁ
7266

728ÁY/BY/

574

25.00
24.50

878
884
885

crib v/

FY/GY.. ..35.00
730A
7.95
1.29
.42

800

801A
802

2.89

2.69

803
804

805

4.90

808

1.25
3.25
1.79
3.15

807
807 W

10.99
4.99
2.25
1.90
1.59
1.25
6.75

809

14.50
17.50
35.00
3.55

816
826

872A

3.99

1.29
1.25
.99
.90
1.00
1.10
.69
2.99
1.99
1.45
2.99

876
9-3
902P1
918
927

931A
954
955
956
957

0

.19

.25
.33
.39
1.40
.39
.46
1.97
94.50
2.99
.95
1.49
.59
.92

9959A

991
C K1005
C K1006

810

12.95

813
814

11.49
.49

9

1500T
1608
1613

1614

1.19

9703

1.00
.29

5726
3744

5749

1.25

5751
5760
5763

2.15
2.95
2

1.35

814

3.20

5851
5879
5933
5963
5964
5977
6080

1.15
2.99
1.19
.74
1.89
2.99

8Ó05

3.90

6080W

.50
4.50
1.85

02R

1886

M52

2.50
3.49

8013

801311
1616
815
1.99 1619
.
2.9
8020
Manufacturers, exporters, and large quantity users-Inquire on your letterhead for our inventory listing
of receiving tubes, special purpose tubes, resistors, condensers, and other radio and television parts.
HY-65 .. ... 1.70

REL-21
RK -34

2C51
2C53
2E24

1.00
.39
1.88

RK -60.... 1.99
RK -61...
3.50
815-65/5023..14.99

RX-z33Á....

2722....

2G22
2121
.691 2121A..

.

9

.2127..
2J30

725/30
49
.39
VT67/305pec. .26
VT-158
17.50
V

V T25A/10Y

VU -111

2726

....

...

2132

.99

4.95'

.

7)31

.19

1832/ 53211...

2.75 3C21
9.90 3C22
2.49 3 C23
.95 3C24
.79 13C28
1.39
2.29 3C33
7.99 13C45

2133

3023

3081
3E29

3E P1

3FP7

GK -61.... 32.00

K'

2439
2169
2361

ss.nn

VR-785
VR-90
VR-105

,89

...

3HP7
3421

4*11

4836........
4C27

3^ 50

4028

16,40

4E27

2J62

.79

...

30P1

14.00
11.00

SAP/

FAY-. BILL

SAR6

61156

6Á57/G
6BM 6.

6C4
6D4
6Fd

1.19

249
,

250TH
250TL

2.99
2.99

Iso

6.25 6)4W
3.75
2.28 6J6W
1,29
4.99
6154
3.99
1.85
1.49
10,25 6X4W
7BP1
9.95
1.88
2,95 7022
49.95
3.95 12116........
.39
2.95 12 AT7
,85
49.94 120P7A.
18.95
76
.49 12AU7
4.69 12GP7
12.95
8.95 115E
1.25
35.50 158
.39
9.95 26C6
1.19
3.99 28 D7
.89

7068
706C

27411

24.95
13.95
4.99
3.39
5.99
3.90
13.90
12.99
5.95

2741

1,79

714AY

202

7.25
6.49
7.25
7.50

7158
715C

39.50' 2508
49

5.95.
8.99 6)4

3C P1

4,99
2.50
9.99
14.50
14.50
13.50
13.50

.....13.50
QK-59....29.54 2)34...
2J 38
,

1.29'

........ 64.95
5.99
1.50

2E27...
2021
2021 W

P.K-73.

3gP1A

2538

259A
261C
26911

271A

276*..

H5286A

304TH.
3047E

307A
310*
316*
329A..
347A

7.95
11.95

1.85
3.99
.69
4.69
3.88

706131'RK-59

707*
707B
708A
709A
7131

715/5

717*.....

718AY/CY/
EY/DY
719A
720CY/DY/
EV
721A
7218
722

723A/B

3.95

8308

2.99
1.69
.96
24.99
2.65

836
837
838
841

14.50

860
861

418 Broome St., N. Y. 13, N.
Telephone CAnol 6-8404

Y.

KOILED KORDS 3 wires $1 26
22 inches long stretches to 9 ft.

nightlighter _

-

- 250 to 1500 K.C.

Automatic '41

2826....

llghtswitch. Darkness throws
the switch
turns lights on
at dusk .. off at dawn. Fools
burglars who watch for signs

reversible

I

S0239

M359A

24¢
831R

831 AD

15¢

Sigma 5F, .4 ma. in .25 ma. out SPDT
production quantities available
$3.95
Sigma 5RJ hermet sealed SPOT
$4.95
Sigma 22RJC spdt sealed miniature Ixlxla/4 can. .9 ma. in SPOT
$6.95
2,50052 Sigma 22RJCC, sealed, dpdt
$6.95
4,50052 Allied LKHX sealed 2n.o., I n.o. or connect
as iudt
$4.95
3,00052 Allied SKHX-265 sealed, 2 no, I no, Ipdt,
or connect as 2pdt
$4.95
10,00052 Allied plug -In, 4pdt #LKHX-86
$6.95
12 vdc 70 ohm 4pdt miniature
$1.95
6 vdc 65 ohm Clare K. mniature 2pdt
$1.95

$10.00
$6.50

vdc 3pdt Clare Herrn. sealed

1

R.325

64 N Dey St.

New York 7,
N. Y.

WE ARE NOW
AT OUR
NEW PLANT
ADDRESS

5 sec. steps

HAYDON TIMING MOTORS
110v 60 cycle 30 RPM..$2.60
110v 60 cycle 1 RPM... 2.80
230v 52 RPM
1.00
60 cyi1 RPM
1.00
HANSEN Synchron 4 rpm $4,24
CRAMER 4 rpm
$4.65

3.15 60 RPM Hr. 4.85
RPM -50 Cycles, $1.85

EST. 1923

2.69

1.49

TIME DELAY relay Havdon, IIO

Laboratory Special I of Each Motor $25
PLEASE INCLUDE POSTAGE

BLAN

5687
5702

30.00

10,00052
12.00052

6

1

4
M
3. 6PRPM.

L

RPM
RPM

1.39
1.40
3.25
2.20
1.79

SENSITIVE RELAYS

Watt Most POWERFUL
TELECHRON MOTOR

TELECHRON Motors
... $2.90
RPM ... 3.95
RPM ... 3.90 3 R.P. Hr.. 2.85
P. 2Hr. 2.80

2 RPM
3

I

2.75

5651
5654
5656

9006

16.00051

110v 60 Cy
6

of an empty house. Same as
your city buys for $45 on top
of lamp posts.

2.95

5636

900
9004

COAX CONNECTORS

General Radio VARIACS In stock.
Special Sale on a few 200-B (1 amp.)
removed from equip't
$8.96

6

. .

5591

5670
5686

1.40

8698

HAND WOUND 10 Sec, to 24
Min. TIMER SWITCH $1.35

595

1.19

866JR/

GONIOMETER
TYPE CFT-47372

49

All boxed and fully guaranteed. Special
quantity discount -10% on 100 or more of

CO DE PTIBUT. El

2050W
2051

16.50
3.49
19.00
.69

same type. Minimum order $10.00. Thousands of other types in stock .
Send us
your requirements. F.O.B. New York 25%
deposit with order or if paid in advance
save C.O.D. charges.
Rated firms net 10
days.
Prices subject to change without
notice. For fast service ask for Sy.

ISTR

2050

6..4949

865
866A

1.88
.39
.48
4.99
.95
2.40
.76

1006P1

3.50
.59

24

to 40

see. max

$2.95

V.

60

a $6.95
adj.

Polarized relays, Sigma 6HX2A2A, 10,808(2, 1,000(2,
7102 3,50052 prices on request
Counter, 117v 60 cy. Impulse counter Meroury type

MEA-N5.II5AP,

BOoppm

$3.95

Rectifier GE y6RS22PX8, F. W. bridge new 45 V.
plates 135 v fur Input .7 A, ly2xI 4x3 "
$3.95
Many other tudustrfml items ereQebte-weo eeoe«
inventory material sold with money beak (marmites.
Inqu4r4ee invited.

DIEHL-DELCO
P.M. motors.
Made for

.79
.69
.19
.19

90021

79

1644

1.99

2.25

8025A

Is
.2929

1641
1642

1.99

845

'4

29.75
1.49
8.45
1.99
8.99

2.99
7.49
31.50

843

851

29.75
14.65

9.95

832*
833*

.49

1625
1626
1629
1630
1632

1.05
.75

8298

volte,

Will work at

lower speed at 12v. or 8v. Battery or Rectifier. Size 1"x1"x2"

EMPIRE ELECTRONICS COMPANY

74

Cortlandt St., N. Y.

7, N. Y.

WOrth 2-5272

COMMUNICATION EQUIPMENT
for all TYPES of SIGNAL CORPS, MARINE
and INDUSTRIAL USE . .
IN STOCK
.

AN/PRC-10; AN/GRC-13;

SCR-300

All complete with spares, plus our regular stock of other communications equipment and
accessories All available in quantities.

COMMUNICATION DEVICES CO. I
COMMUNIDEV,

GREATNECK

N. Y.

269 EAST SHORE ROAD, GREAT NECK, N. Y.

Telephone:

HUNTER 2-2320, 1, 2

:"tOxdx/j+/h/htQ^ cQx/lcQ5-0'KO',c0'x0'xpxQpQx-O-+cQ,O0'xO
x x
cntQlt OlcOuO)
442
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METERS?

NEED

or

STANDARD

SPECIALS

*
* Gigantic
*

Brand New! Guaranteed!
savings! Act now!
Lowest open -market quotes!

TUBES

5.000 SERIES & UP
$1.50 5977
5719
2.75 5977A
75.00 5719A

BROADCAST TUBES

AIR COOLED

ANY QUANTITY -NEW -MILITARY

2H21
3C33
3E29
4E27

ELECTRONIC-MILITARY

FOR

550.00
15.00
8.25
7.00
44.00
150.00

4-400A
4-1000A

5D23/RK65..7.00

AIRCRAFT -HAMS

15.00

6C21

1.20
2.00
2.00
HK24
5.00
53A
HY65 ..
1.40
5.00
100TH..
1.50
VT127
VT -127A... 2.50
F -128A.... 7.25
VT -158.... 9.50
.40
211
227A...... . 3.75
250TH..... 21.00
12.00
250TL
15E
24G

MAKES -MODELS

ALL

.

.

RANGES -SIZES

REPAIRED

METERS
WRITE

RESCALED

-

471A
575A
H K 4654..
803
813
814
815
828
829

8298
8306

Elmhurst 73, N. Y.
HA 9-2925
CAA No. 4264 Ltd.

HERSHEL SPECIALS

.

838

4.00
.35
3.00
4.00

838W
843
845
852
864

.25

1.00
.90

1611
1613

B

4t4" Die.
PC

4.95
57.25

272A
300B
305A
310A
311B
313C
316A
327A
328B
331A
337A
348A
349A

5.00
2.75
3.50
3.75
1.75
.40
3.50
5.00
7.50
4.75
4.75
5.00
19.00
3.25
1.50
1.00
2.10
3.25
5.00

354AWE..
356B
359A
371A
372A
374A
381A

FORCED
AIR COOLED
3X2500A 3. 150.00

3X2500F3..150.00
18.50
4X150A.
.

.

.

4X1500.... 20.00
4X150G.... 28.50
4X250B.... 38.00

130.00

5680
5736

110.00

WATER
COOLED
145.00
F1296

220B.......
508
858
880

55.00
190.00
140.00

..200.00

5726/6097/
6A L5 W .

5643

6.25

5751WA

5645

5.75

5763

5646.
5647

4.50
4,50
1.40
3.25

5783
5784

. .

.

.

5642

5644.......
5651

56511NA

.70

2.40
3.75

6B F7 W

6C4W

52.25
.90
6J6W
1.50
6J6WA
.90
6SK7W.
1.50
6SN7 W GT
1.35
6X4W
3.75
7F8W
12AT7 W A.. 3.00
1.25
125X7
.50
5915.

21"

5744WA...
5749
5750
5751

Die.

'P. ,.-

390

we

.c

.,.P..

HERSHEL RADIO CO.

Detroit

8.

Michigan

6BA7

1AD4
1D8GT

5663
5670

6C5

106

6CL6

5787

2A3
6AB7
6AC7

6.14

615

6K8GT

6AC7
6AK6
6AT6

61.6

6L6GA

6SK7GT
6SK7GTY
6SK7Y
6SL7GT
6SNTGT

1.50

5.

5691

5692
5693
5696
5702

5702WA...
5703WA....
5704
5718.
5718A

.....

5.0050

6106.
6130

1.75

5967

4.00

5969

.

.

S

5R4GY....

.60

2D21W
3C45

Anything you want
that other readers of this paper

.60
.55
2.00
1.95
.90

1V
2C53
2X2

5X3
6-4
6-7
6-11
7H4B

12.50
.25
1.00
1.35

2X2A
3624
3B24W
3828
3B29

9004

175

9005

2.25

9006...

1.00
1.00
.30
5.00
1.75
3.00
3.00
4.95

15R

RX21
100R/8020.
2498

4.75

249C
250R

4.00
5.95

4.95

2678

SCOPE TUBES
$2.75

2AP1
2BP1
3AP1
3CP1
3DP1S2
3FP7
3GP1
3JP1
3 W 2P1.

.

.

5.95
2.75
1.75
4.75
2.50
2.00
7.50
50.00

.

51.25
8.50
2.25
1.75
7.00
7.00
8.50
2.50
8.75

3EP1

5BP1A.....
5BP4

5CP1

5CP1A...
5C P 11

5CP11A
5FP7A

UPI

FG105

5G154
VT -158
FG172

2121A
2122

-

2126
2.127
2.131.

2132
2133.
2134

Something you

2.137.

2138.
2J49.
2150
2.155

2J56.

don't want

2.161.
2.162.

4J21

4.131

that

other readers can use, ad-

vertise it in the

SEARCHLIGHT SECTION

ELECTRONICS
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11.00

9.00
9.00
15.00

3.35

KU -627....

7.00
30.00
10.00
.. .75
885
1.00
2050
3.50
2050W
.65
2051
5559/FG57 9.00
FG95. 16.00
5559648/1754.
250.00
5956/E36... 33.50
4.00
6130

677

715C

B,C.111...540.00
.100.00
SRX16.
.

.

21454

12.00
24.00
100.00
32.50
50.00
14.00

2C39A
2C40
2C42
2C43
2C46

$10.00
7.00
8.75
7.75
5.00

21525

2/(28

21(43
21445

21(48

4J42
4J26

AU items

$4.75

4J33
4J34

4.50
4.50
32.50
9.50
28.50
13.00
28.50
28.50
32.50
32.50
45.00
45.00
9.95

4.150
4.151

4.50

5.50

100.00
125.00
25.00
45.00

35.00

75.00
90.00
145.00
45.00

4158.

4J61..
4.164

75.00
19.50
19.59
Q K62.. .
95.00
QK284
706AY-GY. 14.00
15.00
706CY..
9.50
714A
50.00
714AY
2.75
725A
105.00
5586
105.00
5657
175.00
5780
85.00
6177
5123
Q K60

.

.

.

31430

6BL6
6BM6. ...

68M6A.

.

.

.

P.O.R.

V45
V50

80.00

V82... .. P.O.R.
7.00
723A/B
.

.

.20

580.00
314A
1.00
371A
2.50
3716
515A RCA. 13.50
12.50
575A
.65
705A
1.40
816
1.20
836
1.20
866A
32.50
8696
1.15
872A
.75

876
878

.50

5931/5U4WG 4.00
3.00

8013

5JP1A.....$25.00
5NP1

7BP1A.....

2.00
15.00

4.99
10.00
12.00
51UCP11... 25.00
902P1...... 2.25
7CP1
9LP7

12 D P 7.

54.75
14.00
13.00
40.00
135.00
5481/'5650.. 60.00
90.00
6114
6236 .. ...160.00

726A

7266

726C
5611
5721

.

560.00
7.00
.50
1.24

3C22
4C27
446A

4468

$1.90
.40
1.00
8014A...... 60.00

464A.
559

..

8011

TR. AND ATR. TUBES
$5.50

1847
1658

1835A.....

3.50
8.00

11340

2.00

GA4.

.45
2.00
.80
2.25

1N25

1824
1B24A
1835
1837

12.50
7.00

57.00
18.50
45.00
40.00
50.00
4.00

11363A

1Q22
1Q23

532A

709A......
7248
6232

f

.25
.50
.65
17.00

DIODES

.

.

...

LIGHTHOUSE TUBES

5100.00

.. 90.00

514.00
95.00
24.00
29.50
32.50

2K55

1K015XA/X481

MAGNETRONS

can supply

OR

.70
.90
5.75
7.50
4625
.75
C5B
5.00
ELSE
25.00
5C22
66M/5528.. 7.00
4.00
FG -32

2D21

IF THERE IS

/

1.50

51.25
2.75
1.50
2.20
1.00
1.00

5R4WGY..
5Y3WGT..

.75

SB
SC

12AH7GT
12AT7

393A

1

10.00
10.00

KLYSTRONS
1.00

/

.

RECTIFIERS & REGULATORS

062
063

THYRATRONS
C1K....... $7.50 FG -271....$22.00
1C

1.30
1.90
1.40
2.00
2.00
8.50
5.50
3.95
4.50
3.00
6.00
3.00
d5.00

5933

.

.

4

4.00

1.50

1.50
3.00
1.00
6.50

4

4.75
6.50

2.40
4.75
4.75
5.00
4.25
1.00
1.50
5.85
4.00

.50

.

1.70

5687WA...

7A8
7C7
7F8
12A6

651(7

1G4GT/G 6F6

6073

.

6111
6112
6147
6152
5829
6159
5829WA...
3.50 6161
5840
4.75 6201/
5840A
12AT7 W A 3.50
1.40
5844. ..
1.50
5.00 6211
5845
.. 11.50
3.50 6263..
5851
1.30 6279j5C22. 27.00
5854
7.00 6280/4166.. 35.00
5876.
5.00
3.00 6386
5896
.20
.. 7.50 7193
5898
1.00
4.00 8012
5899
1.75
5.75 8025A
5899A
.75
d.00 9001
5902
.50
5931/5U4WG 4.75 9002
3.50 9003
5932

1.00
4.25
1.25
5.00
1.00

5672
5677
5678
5686.
5687

6Y6G

65.17

6021
6045.

5995
5992
5993
5995
6005

2.25 6080
2.00 6080WA...
3.50 6087
1.10 6096
4.25 6098CT..
4.75 6099
7.00 6100.
4.50 6101

5784WA...

1.20

5670WA...

6X5GT

6N7

1.20

1.00 5787WA...
579d
5814
5654/6AK5W/
6096..... 2.95 5814A
6.75 5814WA...
5655

6SR7
6V6Y

6L6G
6L6Y

6BA6

1A3

3.00
1.00
5.50

.

5744

5654....

OD3

6J4WA....

3.25
2.00
.70

5722
5725
5726

1.00
5.75
6.00

2.85
3.75
5.75
5.85
4.75
1.00
4.50

.

53.00
3.00
9.75
12.00
9.00
4.60
1.75
3.85
2.95

51.00

Non-Ruggedined
Write for new low prices
TYPE D

frequency trans-

Tyler 8.9400

1.00
1.20

6A56

finest tuners

fer Ultra -high

River

45.00

2678

RECEIVING TUBES

6AK5W....
6AL5W....
TYPE

W. E. TUBES
251A

5517
5588
5610
5633
5635
5636
5637
5639
5640
5641.

0C3

These units make

5247 Grand

.

6AC7W ....

tt.1

mitters, receivers,
frequency meters,
and oscillators.

.

54RWGY.. 52.75
5Y3WGT.. 1.40

$495
the

.

.

832A

4.00
12.00
15.00
30.00
.35
2.50
8.50
2.00
1.25
8.00
3.50
8.00
.45
5.75
.70

RUGGEDIZED

BUTTERFLY
CONDENSERS
YOUR CHOICE

TYPE C

.

801A

76-14 Woodside Ave.

ow

.

40.00

750TL

WIRE

INSTRUMENT SERVICE

TYPEA

.

450TH.....

RECALIBRATED

PHONE

-

.

5.30
3.50
.30

1619
1620
1625

4
4
4

11421

1N21C

1N23B
1N23C

S

11432

1N34A.....
11438

$2.15
8.75
.45
.50

1N38A
1N44

CK705.....

5

.65
.90
.60

6006...... P.O.R.

COMPUTER TUBES
2G21

6AN5

52.00
2.75

6ANS WA
5965

..

54.75
1.20

6211

$1.10 I

without notice
F.O.B. Los Angeles, subject to prior sole and change of price
Cable VHRADELECT. Bell Teletype:
Write for unlisted Items or call
TWX LA 1460
REpublic 5-0215

V & H RADIO

and

2029-2047 W. VENICE BLVD.

ELECTRONICS
LOS ANGELES

6, CALIF.

443
1,

1957
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SEARCHLIGHT SECTION

SAVE UP TO 70%
OF
WHOLESALE COST

ALL COMPONENTS

WE INVITE YOUR

FROM ONE OF THE

1ST QUALITY AND

INQUIRIES FOR ALL YOUR

LARGEST INVENTORIES

100% GUARANTEED

ELECTRONIC NEEDS

IN THE U.S.A.

PULSE TRANSFORMERS

SYNCHROS

OVER 50 TYPES LOW AND HIGH
POWER TYPES IN STOCK FOR

MFEON.

l:T

BY
Pf IDLCO, WE.STINGHOUSE, WESTERN
ERN
7P1
7P4
7P10
7P13
7P15

$6.95
6.95
7.50

139DW2F
5.95
148DW2F
7.60
Utah X124T2-9262
12.50
Utah X139TI-9278
3.75
G.E. 68G828
14.50
G.E. 68G627
16.50
SEND US YOUR INQUIRIES

POLYSTYRENE CAPACITORS
1% Tolerance
Hermetically Sealed-200VDCW-500VDCT
0.5 MFD
57.50 Ea.
I MFD
$12.10 Ea.
MFD- by Western Eletric
Brand New

PRODUCTION
QUANTITIES
TEFLON and KEL-F
INSULATED
HOOK-UP WIRE
In Stock For Immediate Delivery
VARIOUS COLORS and SIZES
Inquire For Complete Listing
At Money Saving Prices

TYPE

"J"
2

POTENTIOMETERS
Watt Carbon

Full Range of Values Available From Stuck
for Immediate Delivery
Single Type J Units
5 .95 Ea.
Dual Type JJ Units
2.95 Ea.
Triple Type JJJ Units
3.95 Ea.
SEND FOR COMPLETE LISTING

$37.50
37.50

UG

Ill '.'I

ELECTRIC, ETC.
132AW2F
134BW2F
176AW2F

I

'

(,
:

I1

:III

SN

I

511
5('."1
5111

5F

12.50
29.50
29.50
34.50
27.50
42.50
42.50

7G

7DG
23CX6

R

21951 Decade Condenser
419A Wavemeter 20-300 Mc
GR. 572E IKC Hummer
GR 583A Output Power Meter

7.50
85.00
620A Het. Frog. Meter
345.00
706PI Voltage Divider
27.50
7138 Beat Freq. Oec
225.00
7155E DC Amplifier
250.00
7205 flat. Freq. Meter
275.00
723C VT Fork IKC
89.50
G R 724B Preeieion Wavemeter
160.00
UR 726A VTVM
85.00
CR 727A VTVM (Battery Oper.)
105.00
GR 1176A Freq. Meter 25-60.000 cy
Boonton 202B FM/AM Signal Genera- '170.00
tor
180.00
2Ó7Aúuivarter
170.00
Boonton 1125 QX Checker
Boonton 1525 CM Signal Ger. 20-28 '170.00
R Parr Supply '189.50
DumonC t 208 Oscilloscope
.89.50
Dumont 248 Oeeuloecope
Eeterliae Angus-20 Pen Operation Re- 375.00
corder Portable type
Hewlett-Packard 325B Distortion Ana- 320.00

45.00

lyzer
Hewlett-Packard 337B FM Monitor '220.00
25-175 MC
'165.00
Kay Megaeweep 50KC-1000MC
'200.00
Lavoie LA -239A Oscilloscope
'850.00
MeasMeasurement. 62 VTVM
99.50
rement. 78E Std. Signal Gen
50-75 M C
11500

KOLLSMAN SERVO MOTORS
WITH TACH GENERATOR
TYPE 890-0160640-MOTOR-115V-60Cy.2 Ph. 3350 RPM -5 Watts Output
GEN. 6.5V/1000 RPM
559.50 Ea.
TYPE 16236 -0410120 -Motor -26V-400 Cy 2 Ph. -6500 RPM .045 Watts Outputs"
GEN. 0.34V/1000 RPM
542.50 Ea. A

Meaeu ementa 790 Puler Gen
165.00
Rubicon 1168 Rash). Std..001 ohms
85.00
Rubicon 1171 Reci
hm
150.00
Victoreen 247 AY Radiation Survey
Meter 0-2.5/25/250/250 milliroentgene/hr
179.50
Waterman 5-12-B 3' Rakecope
325.00
Weston Model 1 Direct Reading Ohmeter 0-2.5/25/50 ohm. st %
Weeton 45 DC Voltmeter 0-15V-14% 120.00
Ace
'35.00
Weston 695 Power Level Meter
30.00
.

SOUND POWERED PHONES
Head and Chest Set
U. S. NAVY TYPE "M"

Std..000e

$14.88 Ea.

Handset..... 59.48 Ea.

WRITE FOR

Terms: 20% cash with order, bal. C.O.D.
unless rated.
All prices net F.O.B. our
warehouse Philo., Pa., subject to change
without notice.
Special Discounts on Quantity

A COMPLETE

LIST OF SURPLUS

EQUIPMENT

Purchases

WILL BUY ALL
New or Used

Leach Relay #5059-R
#5058
#5055
#5053 -SM
#5053
Price Bros. Relay #10
Relay
#5586
#5587
Antenna Switching Relay
Box

#
#
#

CBY 23049
BG -AN -198
BC
-408

Tubes #53A

VT -127A
35T

WL -530

VT -227A
VT -327A
15E

Highest prices paid for most all types of aircraft sparkplugs any condition

RADIO & ELECTRONIC SURPLUS
14000 BRUSH STREET
Detroit 3, Mich. TO 9-3403

Weston 785 foduetrial Circuit Teetee.
Weston 796 M ehmeter 0-20/200
Battery
Winslow 5G00 MesomeInsu
lotion Res. Tees Set -0-1000 Mogohm

95.00

nom1

V2.00

118
129.50
Polar Pattern Recorder
AN/IJPM 2 UleiCe meter 80-1220 Mc +Quote
Accur. 1 MC
AT-48/UP 3 CM Pickup Horn Antenna 97.50
9.95
AT-1115/AP 'K' Band Pickup Horn Ant.
12.95
BC-221 Frequency Meter 125 KC 20.000 KC-Accr..05%
0115.00
I-120 Signal Generator 15-25 MC h
195-225 MC-Int. Mod
I-1385 10CM Signal Generator 2700- 115.00
2900 MC
LAE-1 UHF Signal Generator 510- +125,00
1300 MC. Accu-. I%
LAF VHF Signal Generator 90-600 225.00
LAGO Microwave Signal Generator1 +325.00
LAJO Audio O cillatorr20-25.000 ay. 375.00
rd
015.00
LMS Freq. Metern 123 KC-ack20 MC
LP Std. Signal Generator 9.5 KC -50 115.00
MC. -2V. Output
375,00
ME-11A/U. R.F. Wattmeter
TS-33/AP 3 CM Frequency Meter 090.00
8700-9500 MC Accur..03%
TS-34/AP Oscilloscope 30epa-1Mc +145.00
Portable
+195.00
TS-46/AP Wave Meter 3000 MC
99.00
TS-100/AP Oeciloscone-A. J. R A X
Indication-Freq. video to 3 MC
89.00
TSAec
F%req. Meter 20-280 MC
05
TS-311A/UP Precision Echo Boa 8730 385.00
to 8910 MC- Measures frequency,
power, spectrum analysis.
loci
500A.I.L.

ar..-174/U

Crystal
tester
0225.00
STODDART
/U Hoffes
Field Ioteneity Meter 15-400 MCand 1500.00
TS-588.e./U Std. Signal Generator
5KC-50MC 2V. output
390.00

Note -All items new except where noted " Excellent Used-Checked
out &
Guaranteed.

Heavy Duty Includes Headset.
Chest Mike and 20 Ft. Cord.

Receivers
Transmitters
Radar
Special Purpose Tubes
Relays
Meters
Switches
Connectors
Rectifiers
Transformers
Motors & Generators
Wiring Cable
Instruments
and
All Electronic Components

'75.00

GR
Gil
GR
GR
G R
GR

IMMEDIATE
DELIVERY

TS -10 Type S.P.

565.00

(I I)

2JIF1
4.95
2JIG1
3.95
MANY OTHER TYPES IN STOCK
QUOTATIONS ON REQUEST

5G

EQUIPMENT

GENERAL RADIO

$22.50

550G
5SF
5SG
6G
6DG
6HG

42.50
37.50
37.50
62.50
62.50
22.50
34.50
42.50
34.50
34.50

SELLING

Wholesale Only

TEST

COMPLETE LINE OF COMMERCIAL
ARMY AND NAVY TYPES

IMMEDIATE DELIVERY

Wholesale Only

LECTRONIC
RESEARCH LABORATORIES
715-19 Arch

St., Phila. 6, Pa. MArket 7-6771
Cable Address: LECTRONIC, Philadelphia

UNEQUALED COVERAGE!!!
The

SEARCHLIGHT SECTION offers
advertisers unequaled coverage of
the three fields which ELECTRONICS
penetrates.
The first being the designers, manufacturers, and users of electronic and allied
equipment.
The second field, Communications,
Electronics serves the operation and maintenance engineer in every type of wireless and wire communication.
In Electronics' third field, namely the
industrial, there is horizontal penetration
to all types of industry where users of
industrial electronic equipment for control,
measurement and safety are found.
The SEARCHLIGHT SECTION can be
used at a small cost to announce all kinds
of business wants and needs to other men
in the Electronic industry.
For more information write to the

-

Classified Advertising Division,

ELECTRONICS
Post Office Box 12

New York 36, N.

Y.

AN CONNECTORs
FAST DELIVERY
All comply with gov-

ernment specifications

FROM STOCK

Let us quote on your requirements.

9n

green

-(-)

ittittätrie,,

99 MURRAY ST.. NEW YORK7, N. Y.

WOrth 4-2490-1-2
444

LOW PRICES
Cadmium or olive

drab finish.
May

www.americanradiohistory.com
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ELECTRONICS

SEARCHLIGHT SECTION
RADAR
P.P.I. REMOTE REPEATERS
VD 7" Upright
V E-7" Table Type
VF -5" "B" Scope "5" P.P.I.
VG -24" Plotting Table
V1-12" Upright
VK -12" Upright
VL-12" Upright R.H.1- LNT.
All indicators are 110v 60 eye.

RADALA

INC.

r

87-17 124th St., Richmond Hill 18, New York, N. Y.
Phone Virginia 9-8181-2-3
OVERSEAS CUSTOMERS CALL US DIRECTLY BY TELEX OVERSEAS
TELETYPE TWX N. Y. "4-4361

AN/APR-4
38-4000 MC RECEIVER

AN/GSQ-1 SPEECH SCRAMBLER

This is a unit designed to be attached to either a radio
or telephone circuit to scramble speech or code. This
equipment utilizes coded cards in each terminal equipment. Unless the properly numbered card Is Inserted
on the receiving end the speech can not be unscrambled.
This provides an excellent privacy system. 24 VDC input. Mfg. Western Electric.

AN/TPS-1 B
200 MILE AIR SEARCH RADAR
The TPS-IB is a very late type L -band mobile or
search radar. This set will detect aircraft
air
portable
up to 200 miles and up to 40,000 ft. The set is composed of small portable carrying cases that are bolted
"A"
together to make up the set. A 7" P.P.I. and a 5" Force
scope are provided. This set is in use by the Air
and Marine Corps. Complete sets available. P.O.R.

GROUND INSTRUMENT LANDING
SYSTEM

RDO
NAVY SEARCH RECEIVER
The RDO Is a very elaborate radar'
search

receiver greatly

over the

APR -4.

improved

The set

uses'
but is much

APR -4 tuning units,
more versatile. having input metering. D.B. output
meter, automatic noise limiter and greater selectivity
and sensitivity. The RDO is recommended when only
the very best will do. Input 110v 60 eye.

AN/ASQ-1 AIRBORNE MAGNETOMETER
This is an airborne chart recording magnetometer. The
set consists of an amplifier, oscillator, detector head,
chart profile recorder, power supply. The equipment
has a sensitivity of 2 gamma. The AN/ASQ-I records
on an Esterline angus recorder disturbance in the
earth's magnetic field. An indicator is provided that
gives a bearing on a magnetic disturbance. Input is
28v DC. Weight about 130 lbs.

SHORAN
AN/APN-3-AN/CPN-2
The AN/APN-3 and AN-CPN-2 are Precision distance
measuring installations. This equipment operates on
225 mc. The range is 250 miles with an accuracy of 25
feet. This equipment is widely used by geological comPower input is
panies for prospecting and mapping.
110v 400cyo and 28v DC.

This set consists of a AN/CRN-10 localizer and a
AN/CRN-2 glide path ground station. This equipment
can be set up at an airport to provide a complete I.L.S.
that will operate with the AN/ARN-5 and RC -103
airborne I.L.S. system to provide blind approach facilities. This system can be installed permanently or
transported. Each station has complete monitoring
faell. Input power is 110V 60 cyc.

AN/TRC-1-3-4
100 MC RADIO -RELAY EQUIPMENT
The AN/TRC series is a mobile portable set for duplex
or simplex radio telephone point to point communication. This set will operate with the GF series carrier
systems to provide multi channel operation. The TRC
operates on 100 MC with an output of 10 50 watts. The
Complete sets avail. Input
set is crystal controlled.
114v 60 cys.

WILCOX 602A
30-200 MC CRYS. CONT. RECEIVER

The 602A receiver is a fixed frog crystal controlled
communication receiver. This ree, can be tuned to any
freq. in the range of 30-200 MC by simply changing the
crystal and retuning the front end. There are no coils
to change. The 30-200 MC range is covered in one
band. Sensitivity is 5 microvolts. A squelch and automatic noise limiter is provided. Mounts in a 19- rack
panel- Input I10V 60 cyc 60 watts.

IIIIIIII11;IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

COMMUNICATIONS

&

.0111.1011.

TEST EQUIPMENT

Top quality communications and test
equipment at low prices.

Here are a few leaders . .. .
APR-4-Laboratory receiver w/TN16, 17 & 18
ARC -1 & ARC-27-Transmitter-receivers
ARN-6 & 14-Radio compass receivers
ART -13-100 W Transmitter Airborne or ground w/or W/O LFO
BC-375-IInnsed surplus, original
ng, transmitters and tuning
packing,
s
I-208-FM Signal Generator
Vehicular push-button
SCR-508
transmitter-receiver
TS-147D/LIP-X band test equipment
TS -323/1311--Frequency meters w/
crystal calibration book. Frequen-

-

cy coverage 20-450 Mc. Accuracy
.01.
TS-155A/UP-Signal Generators S
Band
Prices on request only
Immediate Delivery

We buy clean communications
and test equipment unmodified.
Top prices.
MONTGOMERY EQUIPMENT CO.
14315 Bessemer St.

Van Nuys, California
Telephone: STate 6-4657
Telegraph Station YHV
Cable Address MONTEQUIP

--

I

MAR
POINT TO POINT RADIO SET
chan. crystal
Portable 225-398 mc point to point 10This
Is a very
controlled voice and mew radio set.
ground
late radio set used for point to point and
is
to air communication. The transmitter output
hannels
controlled
10
8 watts
RFC is
band Iswitch
by
sn elected
instantly oselect
set
The
also crys. controlled on the trans. freq. cabinets
is inclosed in 3 water proof shock proof location.
on
that may be set up in a few minutes
radio
a
reliable
This equipment Is ideal where
input Is
link easily transported is needed.DC. Power
sets
Complete
or
AC
115/230V
VDC
24
either

a

jvail. Write

MISC. EQUIP.
SCR -193 1.5-18 me field radio
SCR -291-A 1.5-20 me direction finder
SCR -399 1.5 me -18 me mobile radio
SCR -499 1.5 me -18 me Geld radio
SCR -508-528 28 mc. FM field radio
SCR -608-628 30 me FM field radio
SCR -505-A field radio
SCR -694 field radio

AN/APA-II

pulse analyzer

AN/APA-17 300-10,000 direction finder
AN/APR-5 1,000-3, 100 me receiver
AN/ARC-I 100.156 radio set
AN/GRC-9 field radio
AN/TXC-I page printing facsimile
AN/TRC 7 100.156 me walkie talkie
Noise and field strength measuring equipment

Test sets TS -I THRU 800

THE LARGEST STOCK OF
RELAYS IN THE WORLD

niversa

RELAY CORP.

ALLIED POWER RELAYS

400 -CYCLE PRECISION CHOPPERS
RUMPLE C102
6.3
Freq.:± 380 to 420 cps; Drive:
± 25%

10%; Imp.: 38 ohms
at 400 cps; Dwell Time: 135° ± 20'
(n.81 min. to 1.15 max. millisec);
Symmetry: Positive and negative
half -cycles do not differ by more

volts

6°
than 15'; Bounce: Less thanfirst
duration, and confined to thePhase
and last 15° of dwell time;
90° or
lag between coil reference voltages at square
270° points and center of developed

volte
wave: 65° ± 15°; Contacts: SPOT, 100than
3
max. and 2 ma max; Noise: Less
at each
millivolts peak -to -peak measured
a
one
through
to
ground
connected
terminal
megohm resistor: Temp. Limits: -55° to
+85° C; Units tested at absolute pressure
equal to 1.3 inches of mercury (70,000 ft.
cps; Not
altitude); Vibration: 10g, 10 to 55Dielectric:
damaged by 30 shocks of 30g;
Withstands 280 volts DC or 200 volte rms
between contacts and coil or frame; Insulavolt
tion resistance as measured with 500 each
source is at least 100 megohms between
contact terminal and case, and at least 10
megohms between coil terminals and case;
Conforms to MIL -E-57578, MIL -E-5272, and
others; Weighs less than six ounces; 2%" 1.
lay 1-9/16" d.; Standard octal base.
18.00 ea*
#R1303

400

cyc ±

20%;

Drive:

120V,

through external network to produce 00
phase; Rugged construction in accordance

with MIL specs; 2%"
octal base; #R1305

1.

x 1%"

d

;

Standard

18.50 ea*

GUARANTEED AND
MAY BE RETURNED FOR FULL CREDIT
Prices listed with asterisk (*) are subject to
QUANTITY DISCOUNTS

ALL MERCHANDISE

1.9
13-49

as quoted

10%

a

at (U.

at

C

2. ywatts DC:18 5
and 110VAC.b1eOperate dime
millisec: release time: 8.0 millisec.
B09D35: 24VDC; 3PDT(3C); 230 ohm; 00*
#R522
BO6D35: 24VDC; DPDT(2C), 15 Amp 230 2 50*
ohm; #R491
B06D32; 12VDC; DPDT (2C), 15 Amp 70

2.50*

ohm; #R483
BO6D33: 14VDC; DPDT(2C), 15 Amp 90 2 50*
ohm; #R1067
B013D32: 12VDC; SPST(1U); 25 Amp 70 225*
ohm; #R0ß
B013D33; 14VDC; SPST(lU),, 25 Amp 90 2 25
ohm; #R1068
B 015D32: 12VDC; SPDT(1W), 25 Amp 70 2 50
ohm; #R4ß0
B015 D33: 14VDC; SPDT(1W), 25 Amp 90 2 SO*
ohm; #R10696
R1VDC; 3PST(3A), .15 Amp 37 3 00*
B 07D
1070
ohm; #24VDC
P09D34: 24VDC; 3PDT(3C); 230
300*
#Rß67
P012D34: 24VDC; 4PDT (4C); 230 ohm; 425*
#R630
PO11D34: 24VDC; 1A,3C; 230 ohm; 4 00*
#R631
BN18D33: 24VDC; 6PDT(6C); 175 ohm;

0:

AIRPAX A580-4
Freq.:

compact,
Allied's typee BO, BN and PO are sturdy,made
with
highly efficient, competitively Priced relays
silver
with non-inductiveraing of 15 amperes or 30 am -

IS

50-99
over 100

15°0

20%

475*

#R868

Send

for latest Circular.

n.versa

RELAY CORP.

Formerly Universal General Corp.
WAlker 5.96=2
NEW YORK 13, N S
42 WHITE ST
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NEW YORK TUBE

& TEST EQUIPMENT

WANTED

NEW UNUSED SURPLUS

AN/APR

4 LABORATORY

COMPLETE WITH FIVE TUNING UNITS
38 TO 4,000 MC.

wake up!

Special! TS45

X BAND GENERATOR

-99w

ARROW PAYS
TOP SSS!

SPECIAL! 5,000 V. POWER SUPPLY

For IP25 Infrared Image Converter from
NEW, Complete with RCA 1654 Tube

V.

3

Battery Source.

for an AN/ARN-6.
AN/ARC-3 or any of
their components
also: AS -313 LOOP

-

MICROWAVE TEST EQUIPMENT
TS148/UP SPECTRUM ANALYZER
ST147UP SIGNAL GENERATOR

NE

Phone us collect STanley 7-0406 on above
items.
SIMILAR FABULOUS PRICES FOR:
APR -9 . . . ARC -1
. . ARN-7
.
ART -13
PARTS
BC -788-C
I -152-C
LP -21 AM, -LM, or MO -18A or MC -507 from these
loops
R-65/APN-9 .
TEST SETS 1-100,
TS -117, -125, -147, -148, -488. What else do
you have in electronics?

Field

Type X -Band Spectrum Analyzer. Band 8430-9580 Megacycles.
Will Check Frequency and Operation of various X Band equlp
Magnetrons,

...

FR
It
alsotmeasure pulseewi
spectrums width
oor
cavities. Will also check frequency of signeddoQ
generators in
the X band. Can also be used as frequency modulated
Signal
Generator ete. Available new complete with ad accessories,
In
carrying cases.

OTHER TEST EQUIPMENT USED CHECKED OUT SURPLUS

TSK1/SE
TS3A/AP
RF4/AP
TS12/AP
TA13/AP
TS14/AP
TS33/AP
TS34/AP

T35/AP
TS36/AP

TS308

TS47/APR
TS69/AP

TS147

TS226

TS110iAP
TS125/AP
TS126/AP

1-96A
TS -45

TS239A-TS239C
TS251
TS258
TS270
TS418

TS174/AP
TS175/AP

TS100

TS102A/AP

ARROW SALES, INC. Dept. E.

SURPLUS EQUIP.
APA10
APA38
APS3/APS4

7460 VARNA AVE., NO. HOLLYWOOD, CAL.

APRSA

surplus
CASH
onicoutubes.
Wlant
unused, clean transmitting, special purpose,
receiving, TV types, magnetrons, Klystrons,
Broadcast, etc. Also want military & commercial lab test and communications gear. We
swap too, for tubes or choice equipment.
Send speciflo details In first letter. For a fair deal
write, wire or telephone: WAlker 5-7000
Barry, 512 Broadway, New York 12, N. Y.

APRO

TF890/1

TS182

PAID!

APT2-APTS
and many others

834

SPECIAL
Thousands of tubes available at
special prices
PARTIAL LIST
2AP1
4C27
4C28
5A6
58P4
4.152

2A4G
6C21

6JSGT

6H6

307A
274A
274B

6K8G
BARB

5R4WGY
5W4GT
OZ4A
6AC7
28D7
89

2628
328A
357A

-ANY

Phone: ORegon 4-7070

5691
5692
5693
5639
5814
9001
9002
9003

450TH
450TL

T

119 PRINCE ST.
NEW YORK 12, N. Y.

OTHER TYPES

A
ters

For Sale

PETERSEN RADIO CO., INC.
2800 WEST BROADWAY

ALLTRONICS-HOWARD CO.
Richmond 2-0048

a
SOL
Voltage

2,000 VA unit! And here's another bonus! This Air Forces
2,000 VA overstock, Sola Cat.
No. 30768, has 4 inputs! 90125 V., 190-250 V., 60 cy. or
50 cy. Isolated secondary is constant 115.0 V. -±- 1% from noload to full -load of 17.4 amp. So, if you
use
it as a 220-115 V. step-down. And slash $ 97.choose
50 off the
factory1 -input
'
price)
Brand new in original wood box. 4
cu. ft.
Ship. wt. 254 lbs. F.O.B.
Pasco, Wash. Only
(EXPORTERS: Note choice of 50 cycles.)

WE'RE BUYING: BC -224 & BC -348 RECEIVERS.
ARC -3 ART-13 BC -788 R5/ARN-7
Cash or trade. Quick action. Top money!

THE M. R.
1220-B

B

Burbank, Calif.

WANTED TO BUY

ARCO METALS REFINING COMPANY
Paterson, 3, New Jersey

75 Knickerbocker Ave.

ARMORY 4-4750

`
`
1

WANTED

Silicon Power Rectifiers For Export
We are looking for a contact with a manufacturer of Silicon diodes or complete rectifier
sets.

INGENIÖRSFIRMAN MYREN & CO.
Gothenburg, Sweden

Box 288

$147.50

P. O. Box

Transceiver

SCRAP RADIO TUBES
RADIO & ELECTRONIC MATERIALS

1

'

$50.00

I

TO GET MOST DOUGHSELL TO HARJO!

VOv,ina.....

BIG DISCOUNT OFF e . .
the factory price of a -input

Line

ARC -

503 N. Victory Blvd.

ATRANSFORMER
TRANSFORMER

Fluctuating

$125.00
5175.00

Transceiver

HARJO SALES CO. Dept.

COUNCIL BLUFFS, IOWA

A 8ARCA/H FOR

Alt
3

$225.00
Complete
$325.00
BC -342 Ree'r ..$ 50.00
R5/ARN-7 Radio ComBC
-312
Reo'r
pass
..$
40.00
$160.00
Ship vie Express C.O.D. Subject to Inspection to
H. F I N N E G A N. 49 Washington Ave. Uttle Ferry, N.1.

One General Radio 1107-A and one Gen eral Radio 617-C Interpolation Oscillator.
Both in good condition.

Tuning units covering 38 to 4,000 MC.

End

WANTED
TransBC-348 Ree'r Unmodl175.0
fled Q and R Models
-13/T47 Transmit-

BC -788C
A R C -

Cable: TELESERUP

APR -4 RECEIVERS

1

i

ART -13/747A

WHOLESALE and EXPORT ONLY
Minimum tube order $25

Box 19, Boson 1, Mass.

...

...

COMPANY

New Advertisements

received by May 3rd will appear in the
June issue subject to space limitations.
Classified Advertising Division

Beverly Hills, Calif.
P.

446

0.
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COMMUNICATIONS EQUIPMENT CO.
352-7150. Primary 50 ohms. Secondary
1000 ohms. 12,000 V. 12.0 Amp.
Pulse: 1 or 2 usec. at .001 duty
ratio. Fitted with magnetron well

ply$32.50

and bif Jar winding for filament supNETRON PULSE TRANS. #964:
Prim, imp. 30 ohms, 1600 v. pulse.
I Secondary imp. is 1250 ohms, 12
KV pulse. Turns ratio sec:pri. is 7.5:1. Duty ratio
$8.50
is 0.001 at 1.2 uses Bifilar winding 1.2A
RAYTHEON WX 4298E: Primary 4KV., 1.0 USEC.
SEC. 16K-16 AMP DUTY RATIO: 001 400 CYCLE
$22.50
FM. TRANS. "BUILT-IN"
GE #K.2449A Primary: 9.33 KV. 50 ohms Imp. Secondary; 28 KV, 450 ohms. Pulse length: 1.05/5 uses
@ 635/120 PPS. PK Power Out: 1,740 KW, Bifilar:
$62.50
1.5 amps
GE # K -2748-A. 0.5 used @ 2000 PDs. Pk. Pwr. out is
32 KW impedance 40:100 ohm output. Pd. volts 2.3
KV Pk. Sec. volts 11.5 KV Pk Bigler rated at 1.3
$24.50
Amp. Fitted with magnetron well
K-2745 Primary: 3.3¢.8 KV, 50 ohms Z Secondary:
14/12.6 KV 1025 ohms Z. Pulse length: 0.25/1.0
use° @ 600/600 PPS. Pk. Power 200/150 KW, Rif-liar:
$32.50
1.3 Amp. Has "built -fn" magnetron well
K -2461-A Primary: 3.1/2.6 KV-50 ohms (line). Secondary 14/11.5 KV-1000 ohms Z. Pulse Length: 1
usec @ 600/600 PPS. Pk. Power 200/150 KW, Bifilar:
$29.50
1.3 Amp. Fitted with magnetron well

MICROWAVE ANTENNAS
ASSEMBLY: Uses 17" paraboloid
dish, operating from 24 vdc motor. Beam pattern: 5
deg. in both Azimuth and elevation. Sector Scan:
over 160 deg. at 35 scans per minute. Elevation Scan.
$35.00
over 2 dog. Tilt. Over 24 deg
AÌ49/dAPR-Broadband Conical, 300-3300 MC, Type
.95
N
Diacone Antenna. AS 125 APR. 1000-3200 mc. Stub
$14.50
supported with type "N" Connecter
w/
ASI4A/AP, 10 CM pick up dipole assy, complete
$4.50
length of coax and "N" connectors
AS46A/APG 4 Yagi Antenna, 5 element array..522.50
30' Parabolic Reflector Spun Aluminum dish 103¢"
$4.85
Focus
AN/APA-12-Sector Scan adaptor for APS-2 radar
$37.50
Complete Kit
transmitters
LP 24 Alford loop, for use with glide-path
$32.50
(MION-1), etc 100-108 me
18" PARABOLIC DISHES, spun aluminum. Focus ap$4.95
prox. 8 inches
10 CM ANTENNA ASSY. (Airborne). 30" dish with
coax. dipole feed. Focal length is 101" Boris. polarization 350 dee. azimuth. Tilt: plus and minus 20
$35.00
deg. 28 y do drive motor, setsyn taken¢
CM ANTENNA

3

-

343 Canal St.,NewYork
Motors for

J

-New

Field Phones -Used

Handle Talkies -New No Case

with Cables

TS 45A/AP
TS 146/UP
TS 245
TS 270 UP

/RI

8.50
.25
85.00
3.50
.20
.15
11.50
.25
.25
69.50
350.00
375.00

4J51 Tube
38111 A Tube
BD89 SWBD

TS9-Handsel New
CA355-Capacitors

MC 131 Ringer Coils
EE 65 Test Sets

F-1 Transmitter Capsules-Used
310 WE Plug -Used
BC 968 -Trainer New
SCR 206 Direction Finder Complete...

ARC -3 Receiver Certified

with

Motors.

90.00

Wilcox Receivers #602 -New
National N. C 100 Receivers -Used..
TC 132 Coast Guard Transmitters -New
FMT 25 -30 -50 -Link Transmitters

27.50
27.50
17.50
20.00

APN-1 Sets Complete -New

37.50
65.00
17.50
37.50
15.00
12.50
65.00
.90

ARC -3 Control Box

J

BC 375 Sets with TU
R9B Receivers

68

2

-New

89 ARN 5 Receivers
AS 27 A/ARN-5
R

22/APX-2-Receiver

28 Tubes

RT
BC 1000
HS 30
ARN 7 Complete Circuit Diagram
SCR 269 -Instruction Manual
SCR 284 -Instruction Manual
4 J 51 Tube

-New

38111 A Tube
B C 1362 Box with H 22 Handset New
TS 13 A/AP with Box Spares Boxed

1.00
1.50
1.50

ELECTRONICS

in mes/sec. from 2200 to 4800 mc. Comes furnished
with variable attenuator, coax, adaptor cord, and
pickup antenna. Has output jack for external meter
or other monitor device. Resonance indicator Is 31/4
23 microamp meter. Brand new, in
portable wooden carrying case

$75.00

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 of .5, I, or 2 microsec, duration
at duty cycle of .001. Unit requires 115V, 400.2400
Cycles, I phase @ 8.5A. Also 24 28 VDC @ 2A. External sync. Pulse of 120 V Req'd. Brand new. Complete with magnetron, magnet, plumbing and all
$275
tubes

TEST SET

TS-146/UP, Radar Test Set, 9285-9465 mc. F -M 723A/ß
osc, attenuators, freq. meter, thermistor bridge, saw tooth generator, etc. in one convenient package. Power
supply so well regulated that line may be 109-121 volts,
50-1200 cy. Measures transmitter spectrum width,
free., power, recovery time of T-R and R -T cavities,
Meeks magnetron pulling, tunes radar receivers, tunee
T -R and R -T cavities. measures receiver sensitivity and
hand width, checks AFC circuits. In excellent condition. Price on Request.
1

HERMIS

i

UNS

D-164699 Bead Type DCR, 1525-2500 Ohms @ 75 Deg.
F. C oefficient: % Per. Deg. Fahr. Max. CurrentDC 25
I. 25
MA
D-167332 Bead Type DCR is 2525-2550 Ohms. Rated
51.00
25 MA at 825-1175 VDC
D-167613 Disk Type DCR: 355 Ohms @ 75 Deg. F.P.M.
$1.00
2.5%, 1 watt

I3,N.Y. Dept.

$14.50

/
X

SAND

-

1"

t,';"

ir

90 degree elbows,

2%" radius

ROTARY

658275101807

WAVEGUIDE
"E"

or "11" Plane

de

$8.50

rry PT

tatioñ choke 20 DB

to -choke. Has "Built-in" Di -Coupler,
50
with
"N" Takeoff
8"
PARABOLOID DISH. 18" diem- Spun Aluminum.
$4,95
Focus. For AN/APS-6
(May be
used
inchesd
3 with a IPe dish)
Cover-to-Cover.$5.50
FLEXIBLE SECTION 9 in. long,PT
#658275, 180 deg.
ROTARY JOINT (AI'S-6) Sperry
rotation, choke-to-choks. Has "Built-in" Di -Coupler,
$22.50
20 DB, with "N" Takeoff
$14.50
3 CM. DIPOLE FEED, 15" L. for APS-15
W.G.
MITRED ELBO. Cast aluminum, 1i/s" x
,

loose

W.E. Flanges.

"E"

/"

Plane

$3.50

3 CM ANTENNA ASSEMBLY: Uses 17" paraboloid
5
dish, operating from 24 vdc motor. Beam pattern:
deg. in both Azimuth and elevation. Sector Scan:
over 160 deg. at 35 scans per minute. Elevation
Scan.0
over 2 deg. Tilt. Over 24 deb
Cross -Guide Directional Coupler, UG-40 output flange.
Plane
Main Guide is 6" Long, with 90 Deg. "E"
bend at one end, and is fitted with Std. UG 39/UG
522.50
40 flanges. Coupling figure: 20 db Nominal
deck
Rotating -Joints supplied either with or without
each $17.50
mountings. With UG40 flanges

$15.00

Bulkhead Feed-thru Assembly

.00
5 lb.
517.50
-44ÓhÚ Take off 20db
DirectionalaCoupler,
2341 MagFor
CAVITY
STABILIZER
AND
MAGNET
0
Pressure

UGction

netron

E5 Chas.Rosen Phone:CAnaI6-4882

TR

5-8241

- May

*
*
*
*

Immediate Delivery

Multiple Contort

Standard Telephone Type Relay

Hundreds of Types

CODE 4 TWIN CONTACTS
11 -Form

All Standard Makes

A l -Form

B

1

-Form C

1

-Form D

Heavy duty armature bearing. Available in
all standard coil resistances from 12 ohms to
12,000 ohms. Single or quantity prices on
request. In stock,

New -Inspected -Guaranteed
See our ad on page 79

24 HOUR DELIVERY OF THESE TYPES
Standard Telephone Relays
Short Telephone Relays
Midget Relays
Timers
Aircraft Contactors
Rotary Relays
Western Electric
Type "E" Relays

Keyed Relays
Hermetically Sealed Relays
Voltage Regulators
and Cutouts
Differential and
Polarized Relays
Special Relays
BK

Series

Antenna and Ceramic Relays
Motor and Control Relays
Relay Assemblies

Latching and Interlocking
Relays
Mechanical Action Relays
Ratchet and Stepping Relays
Time Delay Relays

8.50
.25

Write for New Relay Sales
Catalog, C-7

5.50
110.00

TALLEN CO. INC.
159 Carlton Ave.

3000 MC WAVEMETER

add. by GE for Armed Services. Calibrated directly

2 METER RIG. Transmitter -receiver unit is xtal
controlled for 144-148 me. phone or CW. 832 in Final.
Makes a beaut of a rig for mobile or home station. Used,
excellent, but less tubes and dynamotor. With conversion info for use on 110 vac, or
battery
ARC -5 EQUIPMENT
$4.95
T-19/ARC-5, 3-4 me, used, exc., all tubes
$7.19
T-15/ARC-5, 500-820 KC, New

ARC -4

9.50
75.00
55.00
17.50
50.00
27.50
50.00

-New

T5 35 A /AP

$1.50 ea.

12.50
5.50

RM 29 with GM 38 etc. -New
BC 611
RC 184

Price-

$32.50

2.75
2.75
50.00

C87/ART-13-New
CÚ26/ART-13-New
EE8

freoequenciea are as follows: (in mes/sec)
17.413
17.173
15.753
15.073
17.453
17.193
15.793
1.7.493
17,253
15.153
17.533
17,113
15.953
15.233
17.573
17,293
15.293
15.313
17.773
17.333
16.953
15.353
17.993
17.373
16.973
15.393
18.133
16.993
15.473
17.013
1.5.633
- 17.053
15.713

-

NAVY ABA-1
BC645
Two-way rig for mobile or fixed station covering the
comVHF band for amateur or CITIZENS radio. (Seemagaplete conversion details in Dec. issue '56 of CQ
zine) Brand New, in original factory cartons. Complete
and
mounting,
shock
with 12 -volt dynamotor, PE101,
control box. Original government cost Wa.-. over 1.000
9$. Now you can get this super value
for only

50.00
40.00
5.50

68/ARC-3

C1118/ARC-3

BC 768 AM

These units are mounted in FT243 holders, and are
designed to operate at the 9th overtone. Thus the output of a 16 mc crystal would be 145 mc. Fundamental

$375.00

77/ARC-3-Certificated
J68/ARC-3-Cerliflcaled
R

2

420-500 MC TRANSCEIVER

OVERTONE CRYSTALS

PULSE TRANSFORMER

Brooklyn 5, N. Y.

P.

0. Box 186 -AA, West Chicago,

III.

Phone West Chicago 1100
447

1, 1957
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"TAB"

SINCE 1945

CERTIFIED
E TESTIN G

T 0 ArS A Buy

DYNAMOTOR SPECIAL
OVDC INPUT
425VDC (0 375
TESTED 56E. 5 for $25.

I

!

!

NEW

ma.

AMOUNT GYRO ORDINANCE

W.E./GA51045/8008976 New Late
Deei5n.
Caged hermetic sealed,
eaMotor

Relay.
Linit
4'
Coe: 51200. gtor
5120 62 re...520.

55.91f
.

tersG.R.

LAB potentiometers
GR3/10,006 ohm/Watt

/

art

2

450G#21

2Oeh n
0 Watt
135®
Muter 0214/500
DeJur 20,000 ohm/12Watt
000
TRIMPOT 1000, 2000 ohms, C.W....... 31.50E
W.E. Prec.

Linear Sawt
OT
2/51
BOURNS O-I1PSI Pressure Pot
$1510
CLAROSTAT#42 Dual/1K0á%&20K61%540
FINEST HI-FI RECORDING TAPE
1200 Ft.
Reel
Lots

-7"

1.45

Money Back Gtd. $
]'¡REEL, 1200 FOOT Highest Qual-

of

12

ity_ Precision Coated & slit, FERRO- (iT ti
SHEEN proceeeed, conetant output.
Noise Free. Splice Free. Freq. 755
IPS 40-15 KCá Oxide Wnd In.
SPECIAL
0 1,59 EA; 3 0 91.50 EA
New 1st Quality "MYLAR" 2400 ft.
Reel
Ferro -Sheen processed Recording Tape e 01,49
"TAB" Special 0
á/S72
12/545

"TAB

-7'
1

NEW G.E. PHONO CARTRIDGES

Original Boxed, Money Back Gtd.

RPX041A orRPX040A Single Sap.
RPX050A .001 k .003 (66)..... 55.200
56.75
RPX052A Golden Treasure (D3) 519.25
RPX05A Golden Treeure (DD)S211.00
S
RPX061A or RPX083A Single Dia.

ow

1

One SAPPHIRE LPor

.

$2.39

Sap

53./!

Plasm send cartridge name & number

LINE FILTERS
"./to 1000 mcs/JAN"
10AMP 0130VAC DC 51.490
100Amp e SOVDC 51.49e, 7orf10
30Amp(SOVDC 11.490,....7for$10
15Amp 0 11SVAC/400Cye 51.496
SOAmp 0 600VDC/250VAC ]DUAL
10 20A, 0100VDC S1 O
7e$5
SNOOPERSCOPE TUBE
INFRARED -SEE IN DARK
IIgtAGE

,

d

6

20

25forS30

l Ofor14

BRADLEY HW R MSI
/ 588/6ma TUBULAR
520, 6/510
FEDERAL N W RMS/108808
ma/ TUB
$2
10
SARKES HWRMS/1430V@S5ma/TÚ6
FEDERAL

HWRMS/10®06/51/
BRADLEY aBRIDGE/130VACE10mo/Tub519
690,10/55

SPECIALS! TEST EQUIPMENT!
G.E.YYZ-I HiSpeed Counting, Nucleonic.. -599
WESTON #45 LAB Std 0.5%/150VDC
LAVOIE #105 Fred Mtr 300-800 Ines
535
WILCOX
CW3/1.9 to 16.5 me. L/N lees c is
(AIRWAYS, Police Shed
Band
539
F3 &CW3 COILS per Set (3)
MEASUREMENTS
d
GENERATOR
e4
ÓÓ04
IG
Mulltion
'& Pulse Re $1900
Special 5295
T534AP/W,E. SYNCHROSCOPE/CR.......595
TS47APR Fred MTR & OSC 40 to 115 &

0.k2500eyW

116to500mcsaa

$200
5550
50
$150
098

$225

Mtr

Pulse
$

ET

$149

KITS!

mos3 populare

Cond's

Eyelets

lues
Resistors
75 Mica Cendsrs
6 Crystal Diodes
250 Ft Hookup Wire
100 Fuses Asstd
100 Ceramic Condors

Rotary Switches
Xtels
Inductors & Celle
Mlcroswitnhes
10 Wheat Lamps
40 Insulators
051NSLTD Resistors
18

24
30
36
50

TEKAP-TABPAK®
High Current Power Supplies

65
S

99c, 11Kits$10

h

d foPower
Radar pClolor
j
HiProjection
` Testing Deliver.e200to
regulatedy
tube voltage regulator, 3di eene

T28V100A}

}

24 Amp 0.01% Ample
0-28VDCAm(at SO Amp
50
Ripple)
0-28VDC
100 Amp

SUPPLY R200: REGULATED OUTPT 250450 VDC AT 200MA: REGULATION 1 % MIN
TO MAX CURRENT RIPPLE LESS THAN
5MV, IMPED 2 OHMS AND ALSO NON REGULATED 125VDCE IOOMA, 6.3V/12A.
COMPLETE CONTROLS FRONT PANEL
SWITCHES, PILOT LIGHT BINDING POSTS.
FUSES. 4' VOLT & MILLIAMMETER (2%
ACCY) RACK 8-3/41113DI9'W OR CABINET.
R200R RACK MOUNTING
$150
R2000 CABINET
$171

;Ifl

Similar to Superior D F30', takes plugs, tipa
lux w,
1/16' to M' panel. Rod k Black.
BP30e. 30 Amp, 29e 0 12/43, 50/511, 100/519
BP304, 10 Amp, 180 (0. 12/52, 50/56, 100/511
BP0e, 60 Amp, 751 G
50/530
ßP1100, 100 amo. 51 E
24/e1e

A
BUY

Dept.

cm

1

1 1

Amp/0.1
Ohm
Amp/0.1 HY .87 Ohm
Amp/.07 H /.8 Ohm
Amp/.01 HY/.1 Ohm

53.60
6.45
9.45
18.00
33.00
60.00

Amp/.001 HY/.06 Ohm
Amp/.001 HY/ 001 ohm
FILTER CAPACITORS
CE156M 6000MFD 10V....$2e; 2/531 10/512
CE502M 2000MFD 50V
54 ea 10 fer 530
CE 2005M SOOmfd 0 200V $60, 42522, 10/045
Braekete for capacitor. 214E. Mon

TPF57/2500010mä/2.5VE2A/H'6LD $4m..r$18
TPF$8/5850, 5400, S000VCT E 40ma/590,
2for$15
TF01/2.6V02A 010; TF02/2.6VCT 0104/55. V
$7
7FÓ3/2.SVCTE10A/12.5ííV '570, 2/311;'2
TF4/24V/91A/á2U..,
4/56
TF05/7.5VCT/12A/15RV KENYON $90
-

TF062X12V02A

SkNOHI&L

TAGE.

SECTION CHOKE INPT PUREDC:
FILTER:RIPPLE
LESS THAN 0.1%. FRONT PANEL CONTROLLED: MULTIRANGE 4' 2% ACCY
VOLO

VOLT & MILLIAMMETER.
T6OV 1 ACC

$100.00

ELECTRONIC FLASH!
40011 SPECIAL $20
Aec'

led

r ady to

&

GIANNI

I

han Me,

coat

inbuilt

&B etteriee all

flash

ACn

#70983

AC-MINFAN-6&12V

COOL THAT TUBE. EQUIPMENT

TRANSISTOR. TAPPED for
BARBER COLEMAN Mf
51.890
550r9ó
DC HINFAN 12to28VDC Mobile
52.890, 200,50
n8

h'

MICROWAVE WAVEGUIDE
DIRECTIONAL COUPLER. UNIDIRECTIONAL "X" BAND Flange
110135/U & Ú0108/U. ATTNTO
DB Take off
N female
fitt2.loo CIO 23B/U) p/o ÄP8 23 570.
1250rá50
5for$25,
HORN ANT & W.O./UG 135/U. 90° twfet
"X"® W.G. to 180° Elbow & matching a lose,.

I

108A Tee
Line

obfor$

4k398

eetnpo6K/mee

SPERRY f107AT'BHUNT

8

5K/row-nil

4Kter to8K/to

moo

5530

STEVENS ARNOLD PRECISION
DC -AC CHOPPER TYPE CH365
SPDT

COIL301}}

80eRectifier.

28VD__Cy800. DI1IIIMP

DEMODULATOR. Sq. Wave Generator. Reg. $200 SPECIAL $40.3for$11, 20for$55
RELAY
R28AL5/ALLIE D/ M HX52/20.6 V DO
/"JAN"/SPDT H'SEALED LATSfor525
EST TYPE $615
RISTI/STEVENS ARNOLD 24007e

R3050 /SPNó/115VAC/30Aete
R11AC2/DPDT/116VDC/SActe
R11AC2/DPUT/115VDC/9A.ts

in

powerful, compact.
Gobie No. Color 00+,

200+, Roeyc(ee
2
de,
Limited Qty
Special 520.
Botteriee not included. Two (2)/249V 510.
Photoflash Cond. 525MFD/450V/53W SEC/
NEW LOW
,
Famous mi,,. 56
2/511 6/030. 25/5100
TRIGGER COIL L0VOLT FLASH
51.49
SFN. 50e for "TAR" PHOTOFLASH nets
B&Wa

1

"TAB"

Liberty St., New York 6, N. Y., U.

PRESSURE

TRANSMITTER
Cap.ule type. small lieht wet.
Temp Comp, ae,y 1%, Bellows actuated
Linear 12K11
#45155A
Resietore.
SPECIAL 070,6for $25
Log 20KD

Reeonan{ $3®
2for$5
R4 KU L/SPBT91i4ÏtÌI:/116 V.1 C/4Aots
2(or32
01.500,
R8RB1 SPNO//MIN/11SVAC/BActe f20.3for 5

feature. SUPER LCIR-

CUIT-Low

213

Isolation Il0to220&940VAC/160W 2:747
MIL -T-27 TRA NSF Hermetic Sealed
TFM10/6.3V/1.2A/521 TFM11/5V CT 03A/
A
TFM12® 5VE3A/& 256V02A
5E. 2for59
TFM13 2x2.5Ve6A t 3KV 57E.
2for518
TFM14 8.3VCT09A/&2x6.801.2A $70,2forfll
CHO/( 1000 Bye E5 ma/12KV ineulatio
850551.

SPERRY

HI POWER AT TRANSISTOR
Oto80VE lAmp. EQUAL TO NEW VOLTAGES
BATTERY
PERFORMANCE WITH ADDED HI
POWER
RESERVE
NON-ERRATIC

2for515

24V

TPN

PARRY

NEW DC "TEKPAK"® POWER
SUPPLY T6OV1ACC

"TEKAP" REGULATED POWER SUPPLY
LAB & HIFI, Built & read to work. Uses
constant
tube. Low (Resistance Brut
Forge Filter.
Furnishes 400VDC
from filter system 3% regulated & 012V250% SA
filtered DC for filaments. T400RPS 045
NEW DC "REGOVAC"® HIVOLTAGE

THAT'S

latest prices.

-.tt

CR6001/ 1
CR6002/ 2
CR6003/ 5
CR6004/12
CR6005/24
CR6006/50

5325
5325
5450
0550

J

99.90

139.50
159.60
195.90
299.70
396.90
444.40
690.90

"TABTRAN" Rectifier Chokes

Xfmr"SOLA"

I

-Write for

240VAC
300VDC
545.90
58.80
73.95
84.15

TR5001 5 Amp)
9.45
705002 12 Amp)
18.60
705003 24 Amp)'
39.00
705004 50 Ampt'
66.00
TR5005 100 Ample
137.00
18 Volt 2 Amp
9 8. 2 for 53.50
-Minden in Series at Ratinesf1.shown;
Parallel
2X Current Voltage 0-9-15-18.
.Dual Pr' 115 & 220V 60 tY
I

Ready to To
Includes F. lt. Selenium Bridge
Rectifier o Ìi5
Rectangular Volt & Ammeter.
SpT13OVS for lib or
AC 1 phew
ay input
T130VSAC
0-130 VDC
8 Amp
$275
T130VIOA C
6 Amp (1% Ripple/
5275
T130V10AC
10130 VDC at ip Amp
$335
T190V10ACC
10e
Ripple)
$335
"3' Meters; All others 4' M
% Ace.

New Five Way
"Tekap" Binding Posts

Q

J

Variab
-13
Amp (1%e Ripple).$750
Variableo0-1á0 VDC Completely bent.

able e tains 3
slays k emcee protection ekse. SOLA 3% Regulsted Conctent Volteen Hi Current Powered;
Delivers 420VDC E 350ma pure DC k 0.3V/6A
filament, includes 1//3 tubes 2/áU4, 2/88N7,

2117VAC/SSoy/IE
DU1MONT RA1619 forS30'l TV
k Diagram. 5260 value: S250, 2/540.
5/5100

217VDC
$27.90
33.60
42.90
49.80
63.90
89.70
111.45
177.90
210.60
256.15
326.70
445.90

3 -phase

208VAC
256VDC
$39,75
47.90
63.30
69.75
81.90
117.75
137.90
165.75
279.90
363.75
399.60
591.75

"TABTRAN" Rectifier Ximrs

i

T28VSOAt
T28VSOA}
T28V100A9

3 -phase

-phase

120VAC
150VDC
521.40
24.90
27.60
31.15
48.45
63.60
69.75
124.15
149.70
189.60
225.75
297.90

See'd Volts (DUAL t 0-9-15-18-&-0-9-15-18
Series Sec'ds 0-3-6-9-12-15-18-21-24-2730-33-36 Volts
TR5007 1 Amp)
$5.70
T05008 2 Amer
1

ONE YEAR GUARANTEE
Variable 0-28VDC. Completely
Built. Ready to go. Full Wave
Selenium Rectifier, Transformer
Variac. 4' Volt & Amp Motors.
Swileb. Terminale & Fuee. Hey
Duty Steel Cabinet Std 115V/80
Input or 220V } (3 phase) to orde .
St
Continuous
th
NUMBER
ating
Meters
T28V0A
0.28WVDC
8
C
p
557
T28VSACC
6 Amp (I% Ripple)
155
T28V12A
b Amp 0.01 7r Rivele
5138
T28 V 12 A
0-20A VDC et 12
D
5138
T21 V12ACC
12 Amp (1% Ripple)
pile
5200
T28 V24AtCC
02 Amp 01F
e
5175
T28V24At
0-28 VDC AT4
Amp
5175
T2BV242A C}
24 Amp (1% Ripple)
3345

6

"DUMONT" TV -Hi -H -LAB
be

28VDC 42VDC 56VDC I00VDC
$3.00
$3.90
55.30
$8.40
3.75
S.70
6.45
10.50
4.80
6.30
9.60
14.70
7.50
3.90
11.70
16.15
27.75
4.50
0.85
12.90
19.30
32 85
6.60
12.60
21.90
27.90
42.50
8.10
15.90
24.00
32.75
45.90
13.20
25.50
52.50
39.90
87.75
16.15
32.40
48.45
63.60
96.15
19.80
37.80
61.95
78.75
120.75
48.45
24.90
72.45
95.70
147.60
33.45
63.75 121.50
135.75
192.75
WRITE FOR DC POWER CATALOG

3.45

12

F. W. BRIDGE 25ma/116VDC 049E.

1-2224U
SIGrGENEtrRATOR
std
RALS/USN RADIO RCVRXtal
0.3to23mce
SLRF/USN 80to560KC
& 1.9to24mce
G.R. 561D VACUUM TUBE
BRIDGE
LAVOIE LA61 (500 to 2000
e) Fred
ACC' 0.001%, Sena 500
modulated &
.50r
mv
E. ELAPSED TIME®MEASURING
from 1/1000 to 3 coed,

14VDC
$1.95
2.40

8.3V070á4

TPF53/270VCT E 60 ma 8.3V E2A, 520..(or
4/57
TPF54/160V E 30ma/6.3'V E IA, $1.49®.....3/54
TPF55/4.6KV010m /650VCTIO275ma/
6.4VE10Ad: 6V08Á 2.6V03A/HYPERSIL/OIL
57E. ..... ........... .........
2for512
TPF56/900VCTE35ma/2x2.6V 02A 330.2forSS

DATED & ONE YEAR GTD
3

condo

TPFS2/778VCT 0200 ma bV 0313,

ENGINEERED FOR AUTOMATION & INDUSTRY
"TECHNICAL APPARATUS BUILDERS" mfgrs. Power Rectifiers
to your specs. From one amp up to and above 1000 amps.

18VAC 36VAC 54VAC 72VAC 130VAC 266VAC

1fd

6H7de' Vi', with choke k 2be
4
0
der k
Bleeder Reeiet.
A Tube 5R4. TPF61K 515
TP5025600VCT0850ma W6T/UBN.3VCT .339

NEW "TEKSEL"® SELENIUM RECTIFIERS*

10

MINIATURE RECTIFIERS. H'Sealed

Bathtub oil Cond's
51bs Surprise Kit
10 Xmit Mica Conde
Relays
1 EACH KIT ONLY

829600

.

.

1

KITS 1

10

;

I

2
3

NEW VIBRATORS 6812VDC Gtd.
FOUR PIN 6 er 12 reit 51.490.
6forSO
4,55.6 pin 24/28V 51.490, 6for58
SPECIAL

50 Tubular
S00 Lues &

Cased/0-270V/3
Uncased/0-270V/3A
Cased/0-135V/1SA

534X...52.00

.

Amp

P DATA 550.250r508
B520028 POWER 4500V SUPPLY
Built 032
POWER 4500 UBUILD

35 Precl ision Resistorain
18 Switches
150 Carbon Resistors
42 Panel Lamps
12 Electrolytic Cond's
15 Volume Controls
36 Tube sockets

Uncased/0-135 V7.SA

'

Man

Converter HiSeneitìvity
2ia
Resolution p to 3501)n/5.a TUBE

KITS!

0105

"FULL WAVE BRIDGE

tA.

KITS!

3D23 _55.00
3E29..
8.00
9.29 3131
35.00
4.00 31(23..160.00
9.00 31(77..150.00
9.00 31(30.,200.00

57.23
10.63
19.55
15.30
22.10
17.00
39.10
39.10
51.64
81.60
107.10
124.95

Cased

áV034&

Two Diamonde....017.49

78

-1.25A
0-135V/3A.

536X... 1.49 Cased/0-270/9A..
0-27V/7.5A
... 11.00 CIS.... 2.88 2126....
538X... 1.45 Uncased
152L....32.00 1E33.... .78 2127....
539X... 2.00 Cased 0-270V/9A
0-270V/12A
F200....10.25 1821... 3.78 2131....
541X... 2.00 Cased
0-270V/15A
6D4. .., 2.39 25L6... .72 242.- .12.50 11322A.. 5.00 2332....
543X... 2.00 Cased
Cased
0-270V/311A........ ..
151, V,
6F4.... 2.49.25T.... 7.00 245
14.75 1823... 5.00 2133....19.00 361
.68 544X... 1.45 100B1J3-3480240/ant
0-240/520W/1.2.1
<s.
6H5....
25Z5... .72
3.30 1824... 5.00 2234....14.00 3X2500.80.00 547X... 2.00
230023Ó/out
SSO
5
1.72 252669 ...
.7b 2490... 4.25 126... 1.00 áJ36....24.00 4Aá.... 2.00 548
2.00
600BÚ3-3m®
out 0-270/3.SKVA/3A
5s]
7.5:1
615
2647... 3.69 250H...19.45. 1B27. .. 9.00 2137.... 9.00 4411... 2/1.00571
1.49
1500B3-30 230/out 0-270/7KVA/15A.... 5132
0-270/14KVA/30A.... 5164
59 FG27... 8.28 250L....19.4511829... 2.4212138....24.00 4132$.. .15.00I725A
2.50 5000B3-3180230/out
0-270/28KVA/80A
$354
6L661(6
4...19.35 1837... 3.00 2J49.... 59.00 4827... 7.50 7260
1.59 28137...
.00
12.00 800088-30E230/out
Gtd. used GR VARIAC 0.135VE®7.5A
61.7..... .59
Ste
33..15.54 H254... 2.35 1837 ...12.00 2J45.... 9.00 4B32... 4.70 7260
15.00 Gtd,
need GR VARIAC 0-280V03A.
6SÁ7 .. .59 GZ34... 1.54 25713... 7.40 11338 ...41.00 2155....50.00 1632... 8.00 505
$10
5.00
6567... .19
2á9A... 1.75 1842...44.00 2156...,35.00 4Cá5. , .12.00 807
... 3.49
1.18
Write For Qty. Prices it Catalog
6587... 1.19 35T
4.49 274A...24.75 1646... 1.80 2.356.-35.0022 4E27....87.50 008
.85
6507... .79í35Z5... .57 275A... 4.75 1B53... 5.00 21(23...11.00 4E27.... 7.50 809
2.40
6507... .69
2.49 276A... 3.40 1863...10.00 21(25...11.00
9.40
90.00 010
SYNCHROS
6517... .72,50L6.. , 2.00 300B...14.75 1063...11.39 21(25...27.00 41224..
2.60
4131....90.00 011
6áK7... .721 SOLE.... .89á00B... 4.90110
SYNCHROS . SERVOS
3.30
.SELSVNS
1.3B2N28...27.004J31.... 60.001812
AUTOSYNS . RESOLVERS. MOTORSI
6SL7... .89. HK54... á.8b1 H300...19.4á 1021
8.00
4.70 21(30..125.00 4150....95.00 813
.537 3D....562 611CT..542 7G....$42
6SN7... .72 T55..
2.35 1CT.
9.00 303A.. . 8.45 105.... .78 2K33A..27.00 4251...215.90 014
1HCT,$49 3HCT,.562 5MG.,.549 7DO..540
65Q7... .74 RK60.., 1.17 304H...12.50 154...., .78 21(39..180.00 4152....48.00
1.85
1DG...537 áH0...$69 68116.. 212 AYO.. $2
6T8.... .98 RK61.., 2.50 304L.... 16.50 1T4.... .78 21(41..125.00 4PR60..39.00
5B.....$22 68F... .529 AYS.. 53
6U8.... .90 HY65... 2.90 3108... 8.50 1Uá.... .89 21(42..125.00 4-65....15.00 826.. .100.00 1F.....537
1G....537 5CT...534 55G...529 C"TAB
6V6.... .90 KT66... 3.45 313C. 2.60 1X2A... .68 21(43..125.00 4-125...32.00 0320
0.
1/1G. 549 500
534 60.....534
114U
6X4.... .39 75T.... 15.50 322A...57.50 2C22..5/1.00 2/(44..125.00 4X150..19.00
8.00
IHOG.549 5F
$34 000...527
BUY
6X5.... .49 80
1.20
.59 3238. .13.25 2026.,.5/1.00 21(45...34.00 4-250...36.00 836
IHCT. 549 56
534 6HG.,.549
1.35
6Y6.... .89 EMU._ 2.39 33918... 9.85 2033... .85 21(47,.110.00 4X500..45.00 037
..52.50 21151A.513,95 271F1.... 57.50
3.50 221G1.
7C29...09.00 EC81... 1.25 349A... 4.95 2C39A..11.00 21(48...55.00 6-1009..70.00 845
211F3. ..59.50 221H1., $5.00 215A1...513.95
AY106-A1....$14.50
. AY201-2A...514.50
10Y.,.. 1.90 EZ81.., 1.05350A.., 2.45I2C40... 6.00121950..169.00 SAW4 1.10 MA
1.20 AY200-45. ,.514.75
AY2219-3B,.512.50
12AT6.. .59' EC82.., 1.05 3508... 1.75 2C43... 7.00 21(55...15.00 SB
.55 AY2228-3ß..$12.50
4.00 872A...
1(90824
514.95
1218T7..
.89 83
,95 353A...12.7ó 2054... .25 11(56...60.00 5C22...25.00 864
1,15
Sire 8 Bronx 115VAC/HiTorque
Peir$b0
12AÚ6.. .63 83V.... .89 3578 ..43.50 2C51... 2.00'. 2X2 ..3/1.00 5D21... 8.00,8894
78.00 109303... 512 Keariott R110-2BB
020
12AÚ7,. .69 EC83.., 1.19 368AS.. 4.59 2C52... 2.0013822... 1.25 5D23... 7.00 891R..170.00 EDISON MK8/MOD-O-Servo Motor116/68V/400
124X7.. .79 EF06... 1.29 á87A ... 3.9á'2C53... 9.60 3623.., 3.00 5129.... 4.00 892.- .237.00
oy $12
12AY7.. 1.29 EB91... Al' 394A... 3.45 2021... .68 3824... 1.60 5133.... 6.00 931A
4.00
12BA6.. .05 EC9O... 1.26' 434A... 2.00 2029.., 3.00 3824W . 4.00 5R4.... 1.26 954..,10/1.00 FAN -MOTOR eise Teal 16V/4000y/2 K2027
OSTER $5
12BA7.. .99 EF94.., .96¡ 450H...44.00 2E22... 2.90'3627... 3.00 5Y3..., ,59 955....3/1.00
1213E6.. .59 EK90... .99 400L...44.00 2E24.... 2.2513828... 3.50 6A
18.00957....3/1.00
CHOKE.
CASED.
SEALED.
12BH7.. .99 EZ90... .79 460.....11.50 2E25... 7.003C22...57.00 61
18.00991....5/1.00
12CU6.. 1.45 EB91. .. .81 473....185.00 2E26... 3.00 3C23... 3.95 6A5
HIV.
3.00 1850A..30.00
125A7.. .69 EC90-,. 1.20 502X... 1.50 2E27... .70.3C24... 1.72 SACS
1.00 2050.... 1.25
W.E. Mtge for U.B.N. Rated 4H7
12517... .75 EF94... .96 503X... 1.00 2E30... 2.00 3C31... 1.00 6AC7
.79 5654.... 1.20
450ma/31tV/27
ohm.
hermetic
12SK7.. .75 EK90... .99 512X... 2.00 2E31... 2.003C33... 6.00 6AD4., 3.00 5691.... 4.70
Sealed & Ca d 4%e39o4-14 10
15E
1.19 EZ90 ... .79 522X... 2.00 2E32... 1.2213C34... 8.00 6AD6... 1.29 5692.... 5.00
Lbs. #CH10O1 SPECIAL
FG17., 3.49 Eß91... .81 525X... 2.00 2E35... 2.00,3C37. . .19.00 6AD7...
5693.... 6.00
2461
19806 2.15 FG95... 16.00 531X... 2.00 2E36... 2.00' 3C39. . .80.00 6A E5.., 1.39
WE417Al2.00
TRANSFORMERS all 115V/60g1
19T0.., 1.18 F098...14.75 532X... 2.00 2E43... 1.6413C45... 7.00 6AE6.,. 1.89
1.89 5BP1... 1.50
PRIMARYB RCA H'Seale
T20
5.001100H... 8.39 533X... 2.00 2G21... 2.2613021A.. 3.00 6AF6... .99.5BP4... 3.50
P
S208Á/
U.B. N.

$17.950

Gtd PHONO Replacement NEEDLES
All Makes & Cartridges LP&78

One Diamond 58.49

SUPERIOR-GR-STACO

0 -132t

GUARANTEED!!!

OZ4....3 .50 2.121A-54.00
0104...29.00 CIA... .10.50 2122.... 3.70
100L ..511.29'

New Variable Voltage X-frms

TESTED

INSPECTED

..

PRECISION POTENTIOMETERS
HELIPOT GR, MULTIPOT, M CROPOT,
30 Turn 25 100 300 2000, 5000
2OÓ 8 SOH Ó591s 0 or
Turns,
3,
EACH
, 6 for
3 Turn
10, 70. 5K, IOK

EACH
SERVO POT G 100
DaJur

6AG5...$ 891 R1(20...08.00
6C4 .... .49 24G.... 2.00
6C21.. .14.00.2546... 1.19
6CA7... 3.49 25A7.., 2.19
(CBS... .80 25806.. 1.39

.69249B

&stain.
ensing pot.

A.neembliee

Erection wmot.

6J6
FACILITIES
WRITE!

!

"TAB"

TUBES

AGEING &
PRESELECT

530.4forS10
51.490, 4forSS
$1.440.4forSS
$1.490. 4for S
$1.490, 4for S
RISGE /SPNO 28VDC/50Acte 01E.
3for 2
R16GE2 SPDT//2000fI11/8ma
$30,
4for5 0
R17GM/8PN62/24V-DC/20Aots
510.3for52
R25RBT 4P-2NOk2NC/1Oto28VAC 51 ,Ofor 5
R26AV2/4PDT/13to24VDC/3Aete
01
,Bfor55
SI LEI/ SOLENOID/12VDC050ampe 52 ,Sfor50
SILE2/OOLENOID/12VDC070ampe52 efo
R12AC3 DPDT BVDC 6Acte
R13LE1 DPDT 28VD //6Aote

R27AV3/BP/600n02/ma

THAT'S
BUY
S.

448

A.

PH.

BECTO9 2-6213

0461Eí "T

S"

May

www.americanradiohistory.com

1,

22®®

6for

0

Money Back Guarantee
(Cost of Mdse. Only)
$5 Min.
Order F06
N. Y. C. Add shpg.
charges or for COD
25% Dep. Prices Subject to Change Without
Notice.

7957

-

ELECTRONICS

proof...

the specs are the

INDEX TO ADVERTISERS

the BEST BUYS are-LE/CO
for COLOR & Monochrome TV servicing

Ace Electronics Associates. Inc.
Ace Engineering & Machine Co.

Acheson Colloids Co.
Admiral Corp.
Armco, Inc.
Aeronautical Communications
ment, Inc.
Aerovox Corp.

345
138
55
50
234

Equip-

48
276
137
355
136

Airpa: Products Co.
Alford Mfg. Co., Inc
Allegheny Ludlum Steel Corp
64A, 64B
Allen-Bradley Co.
454
Allies Products Corporation
380
Alpha Metals, Inc.
205
American Lava Corporation
367
American Machine & Foundry Co.
394
American Molded Products Co
350
American Super -Temp Wires, Inc.
318
Corp.
Amperex Electronic
270
Inc.
Amperite Co.,
89
AMP, Incorporated
127
Ampex Corporation
206
Amphenol Electronics Corp.
Applied Dynamics Corp.
Armco Steel Corp.
Arnold Engineering Co.
Assembly Products, Inc.
Atlas Precision Products Co.
Augat Bros., Inc.
Autonetics, A Div. of North American

348
96

13
106
207
373

Aviation, Inc.

Ballantine Laboratories, Inc.
Barry Controls, Inc.

208
21

t

Baso, Inc.
Bausch & Lomb Optical Co

Beaver Gear Works, Inc.
Bell Aircraft Corp.
Bell Telephone Laboratories
Bendix Aviation Corp.,
Eclipse-Pioneer Div.
Pacific Division
Bentley, Harris Mfg. Co.
Berkeley Div.. Beckman Instruments,
Inc.
Bird & Co., Inc., Richard H.
Bird Electronic Corp.
Biwax Corporation
Bliley Electric Co.
Boesch Mfg. Co., Inc.
Borg Corporation, George W
Bourns Laboratories, Inc.
Brand and Co., Inc., William
Buckbee Mears Co.
Bulova Watch Company
Burnell & Co., Inc.
Burroughs Corp.
Bussmann Mfg. Co.

384
327
377
273
215

Constantin & Co., L. L
Continental -Diamond Fibre Div. of The
Budd Company, Inc.
Continental Wire Corp.
Convair, A Div. of General Dynamics
Corp.

Cornell-Dubilier Electric Corp.
Corning Glass Works
Cornish Wire Co., Inc.
Cossor (Canada) Limited
Coto -Coil Co.. Inc.
Crane Packing Co.
Cross Co., H.
Crucible Steel Company of America
Curtiss-Wright Corp.

223
314

392

nano Electric Co.

3rd Cover
Daven Company
221
Daystrom Instrument
Daystrom Pacific Corp., A Subsidiary of
Inc.
Daystrom,
266
DeJur-Amsco Corporation
60
Delco Radio, Div. of General Motors
372
Delevan Electronics Corp.
275
DeMernay-Bonardl
102
Designers for Industry
85
Deutsch Co.

394
Dialight Corporation
288
Diamonite Products Mfg. Co.
321
Douglas Aircraft Co., Inc.
74
Dow Corning Corp.
R83
Drakenfeld & Co., Inc., B. F
262
Driver Co.. Wilbur B.
251
Driver-Harris Company
219
Dumont Laboratories, Inc., Allen B
E.
I.
(Inc.)
dupent de Nemours & Co.
87
Pelychemicals Dept.

86
379
32
290
373
351
396

238
268
124
248
119
381
274
9

287
88

CBS Hytron, A Div. of Columbia Broad-

casting System, Inc.
116
Cambridge Thermionic Corp.
Celco-Constantine Engineering Labora- 374
349,
tories Co.
Centralab, A Div. of Globe -Union,
128A, 128B
Inc.
134, 135
Chance Vought Aircraft, Inc
Chicago Standard Transformer Corp.... 212
41
Chicago Telephone Supply Corp.
384
Christie Electric Corp.
357
Churchill Lighting Corp.

191
57
17
Clearprint Paper Co.
214
Cleveland Container Co.
386
Cohn Corp., Sigmund
122, 123
Collins Radio Company
89
Communication Accessories Co.
Communication Products Company, Inc 402
204
Corp.
Computer Instruments
250
Computer-Measurements Corp.

Eagle Signal Corp., Industrial Timer 341
Division
318
Eastern Air Devices, Inc.
104
Edo Corporation
75,
293
Eitel -McCullough, Inc.
450
Elco Corporation
320
Electro Manufacturing Co.
269
Electro Instruments Inc.
201
Electro Motive Mfg. Co.. Inc.
259
Electro Tee Corporation
289
Electronic Associates, Inc.
.449
Electronic Instrument Co., Inc., (RICO)
260
Inc.
Electronic Research Associates,
Electronic Tube Division, Burroughs Corp. 23
100, 101
Electronics
Elgin National Watch Co.. Electronics
Division
107
Ellis & Watts Products, Inc.
334
Empire Devices Products Corporation
218
Engineered Electronics Company
Erie Electronics Division, Erie Resistor
Corp.
Essex Wire Corp., Wire

&

Cable

328, 329
233

Div.....

Cinch Mfg. Corp.
Clarostat Mfg, Co., Inc

ELECTRONICS

- May

1,

and Monochrome
to 5 MC LAB & TV

342
257
126
363
398
396
339
374
43
354

95

Dale Products, Inc.

"COLOR

265

DC

5"

OSCILLOSCOPE

s 460

eJO,ùl

Factory -wired
and tested

$12950

Also available as kit

>{

* Features

DC

$7995

Amplifiers!

Flat from DC -4.5 mc, usable to 10 mc.
VERT. AMPL.: sens. 25 rms my/in; input Z 3
megs; direct -coupled & push-pull thruout;
K -follower coupling bet. stages; 4 -step freqcompensated attenuator up to 1000:1.
SWEEP: perfectly linear 10 cps -100 kc (ext.
cap. for range to 1 cps); pre-set TV V & H
positions; auto. sync. ampi. & 1ím. PLUS:
direct or cap. coupling; bal. or unbal. inputs;
edge -lit engraved lucite graph screen; dimHigh
mer; filter; bezel fits std photo equipt. Pushintensity trace CRT. 0.06 uses rise time.0.6 rms
kc,
sens.
to
400
flat
pull hor. ampl.,
my/in. Built-in volt. calib. Z-axis mod. Saw
tooth & 60 cps outputs. Astig. control. Retrace blanking. Phasing control.

NEW

TV-FM

SWEEP GENERATOR

& MARKER
0 363
Factory -wired

$11995

and tested

$6995

Also available
as

kit

Entirely electronic sweep circuit (no mechinanical devices) with accurately -biased
c'reductor for excellent linearity. Extremely
flat RF output: new AGC circuit automatically adjusts ose. for max. output on each band
with min. ampi. variations. Exceptional tuning accuracy: edge -lit hairlines eliminate
parallax. Swept Ose. Range 3-216 me in 6
fund. bands. Variable Marker Range 2-75 mc
in 3 fund. bands; 60-225 me on harmonic
band. 4.5 me Xtal arker Ose., xtal supplied.
Ext. Marker provision. Sweep Width 0-3 me
lowest max. deviation to 0-30 me highest max.
dev. 2 -way blanking. Narrow range phasing.
Attenuators: Marker Size, RF Fine, RF Coarse
(4 -step decade). Cables: output, 'scope boric.,
'scope vertical.

--fig

sis

NI
@r®
f

}}}}+}}}}}f

CONDUCTANCE

Tube &
Transistor Tester
0666

IIIIIIIIIIIL

I

NEW DYNAMIC

Factory -wired
t

and tested

$1I

Alas
available

099$
$6995

COMPLETE with steel cover and handle.

SPEED, ease, unexcelled accuracy & thoroughness. Tests all receiving tubes (and
picture tubes with adapter). Composite indication of Gm, Gp & peak emission. Simultaneous sel. of any 1 of 4 combinations of 3 plate
voltages, 3 screen voltages, 3 ranges of continuously variable grid voltage (with 5% accurate pot). New series -string voltages: for
600, 450, 300 ma types. Sensitive 200 ua
meter. 5 ranges meter sensitivity (1% shunts
& 5% pot.) 10 SIX -position lever switches:
free -point connection of each tube pin. 10
push -buttons; rapid insert of any tube element in leakage test circuit & speedy sel. of
individual sections of multi -section tubes in
merit tests. Dimert-reading of inter -element
leakage in ohms. New gear -driven rollchart.
Checks n-p -n & p -n-p transistors: separate
meter readings of collector leakage current
& Beta using internal dc power supply. CRA

Adapter $4.50

F -R Machine Works, Inc.
Fenwal, Inc.
Film Capacitors, Inc.
Filtron Co.. Inc.
Ford Radio and Mica Corp
Formica Corporation
Frenchtown Porcelain Co.

317
62, 360
84
109
388
313
385

See the 50 EICO models IN

STOCK at your neighborhood distributor. Write fox
Catalog g-5

NY'`'g

Prices 5%

higher on

West Coast

BROOKLYN 11, N. Y.

Want more information? Use post card on last page.
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IF IT'S NEW...IF IT'S NEWS...IT'S FROM

fit

724447

SINGLE CHASSIS PUNCHOUT FOR 7 AND 9 PIN
RUGGEDIZED MINIATURE TUBE SOCKETS!

ELCO's new 7 -pin ruggedized sockets have the standard 9 -pin
mounting, making it possible to use a common tool for both sockets!
Sockets are available with general purpose or mica filled phenolic insulators; and brass, phosphor bronze or beryllium copper 'contacts.
RMA type made in either top or bottom mounting style; JAN type
in top mounting. A variety of models can be supplied to meet JAN
or RETMA test specs.

'

al

What do you know about Varicon
Connectors; their better conductivity;
larger contact area; constant 4-side
contact pressure? Write us today!

VARICO N'S
SECRET
I

For Detailed Bulletins: ELCO CORPORATION, M below Erie, Phila. 24, Pa., CU

9-5500

WORRIED ABOUT
PRECISION PIVOTS?

Call

VC

Steel, chromium plated, or carbide precision pivots to .013"
diameter. 1 RMS or finer surface finish. Diameter tolerances to
.000010". Chamfers, radii, lapped ends, etc.
Also volume production lapping of gat or round production

292
248
Gamewell Co.
. 239
Gardner -Denver, Keller Tool Div
230, 231
Garrett Corporation
30
General Ceramics Corp.
359
General Controls Potentiometer Div

G-M

Laboratories. Inc.

General Electric Co.
37, 44, 45, 139, 277
Apparatus Dept.
Electronics Components Div. ....96A. 96B
324
Miniature Lamp Dept.
70, 71
Semiconductor Products Dept.
111, 242
General Mills, Mechanical Div.
72, 73
General Radio Co.
303
Genisco, Inc.
61
Good -all Electric Mfg. Co.
56
Grant Pulley & Hardware Corp.
385
Graphic Systems
369
Green Instrument Co.
362
Gries Reproducer Corp.
220
Guardian Electric Co.
385
Gudebrod Bros. Silk Co., Inc.

Hailicrafters Company
Hamilton Manufacturing Co.
Hart Manufacturing Co.
Harvey Hubbell, Inc.
Haydon Company, A. W.
Heath Company
Heiland. A Div. of Minneapolis -Honey-

well
Helipot Corp., Div. of Beckman Instru197,
ments, Inc.
76,
Hewlett-Packard Company
Hexacon Electric Co.
Heyman Manufacturing Company
Hickok Electrical Instrument Co
Hopkins Engineering Co.
Horman Associates, Inc.
Hoyt Electrical Instruments
Hudson Tool & Die Company, Inc.
Hughes Products, A Div. of Hughes Air-

craft

46
392
240
53
848
363
295
370
77

357
375
236
396
403
455
213

121, 235

Co.

Hughes Research & Development Labora120
tories
Hycor, Division of International Resist352
ance Co.

para.
Submit your specifications

THE VAN KEUREN COMPANY
176-D WALTHAM STREET
WATERTOWN, MASS.

The pnoeopaphm "vel mare at the kft ..mists of lump of sugar
and foot VK Prttision Parts. The "eyd' are -080 look.

9ffionediaie .2seiiciee
TANTALYTIC

E

Indium Corp. of America
Industrial Instruments, Inc.
Industrial Test Equipment Co.
Instruments for Industry, Inc.
International Electronic Research Corp
International Nickel Co., Inc.
112,
International Resistance Co.

330
387
881
875
451
311
113

J -V -M Engineering Co.
Jet Propulsion Laboratory
Johnson Company, E. F.
Jones Div., Howard B. Cinch Mfg. Co
Jones Electronics Co.. Inc., M. C.
Joy Manufacturing Co.

356
309
360
387
302
252

CAPACITORS

Over 250 Types in Stock in 85 and 125 degree
Send for complete Inventory and Bulletin
PIONEER

6-6520

450

'gibe

Sehweber
122 HERRICKS ROAD

ELECTRONICS

-

MINEOLA, L.I., N. T.

Want more information? Use post cord on last page.
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15
Kahle Engineering Co.
27
Kay Electric Co.
332
Kearfott Co., Inc.
93
Kennedy & Co., D. S.
195
Kepco Laboratories, Inc.
227
Koster Solder Co.
Kinney Mfg, Div., New York Air Brake

Co.

Kintel (Kay Lab)
KIP Electronics Corp.
Kraeuter & Co Inc.

90,

Lambda Electronics Corp.
Lampkin Laboratories, Inc.
Lapp Insulator Co., Inc.
Leach Corporation
Leland Inc.. G. H.
Lenkurt Electric Co.
Lewis Spring & Mfg. Co.
Leyse Aluminum Company
Linde Air Products Co.
Lockheed Aircraft Corp.
California Division
London Chemical Co.

NOW-increase

337
91
386
455

electron tube

225
384
278
211
296
333
244
885
40

life *12 TIMES!
380

340

365, 371, 377
232

300

260

220
AIR TEMPERATURE IN °C

455
403
359
98, 99, 203

M F Electronics Co.
MacDonald, Inc., Samuel K

Magnatran, Inc.
Magnetics, Inc.
140, 193
Mallory and Co., Inc., P. R
33
Marconi Instruments, Ltd.
299
Marconi Wireless Telegraph Co., Ltd
351
Masson Corp., W. L.
MB Mfg. Company, A Div. of Textron Inc 286
376
McGraw-Hill Book Co.
358
Measurements Corp.
Metals & Controls Corp., General Plate
Div.
Micro Switch, A Division of Minneapolis Honeywell Regulator Company ....130,
Microwave Associates, Inc.
Midland Mfg. Co., Inc.
Millen Mfg. Co., Inc., James
Minneapolis -Honeywell Regulator Co.
Boston Division
Davies Laboratories Div.
Industrial Division
Model Rectifier Corp.
Moloney Electric Co.
Muirhead & Co., Ltd

Mallard Overseas, Ltd.
Mycalex Electronics Corp.

78

131
216
108
200

237
129
301
390
267

20

PATENTED OR PATS PEND.

1957

160 180

AVIATION, INC.

Complete IERC literature and Technical
Bulletins sent on request. WRITE TODAY!

_ gN\`c,

220
180

CROSS -LICENSED WITH NORTH AMERICAN

No modification is required with IERC "TR"
Type Heat -dissipating tube shields! TR's fit
easily to existing JAN sockets-greatly extend
tube life through excellent cooling and retention against shock and vibration.

OPß

1,

140

Retrofit For Maximum Tube life

420

260

- May

120

dissipating Tube Shields have been specified and used. Results show
that extensive gains in tube life and reliability are easily achievedthat tube operating temperatures are reduced as much as 150°Cthat IERC's Military Type "B" shield is the only effective answer
to obtain these benefits in your new equipment. Positive shock and
vibration protection plus electrostatic shielding is provided. Graphs
show temperature reductions when IERC "B" and "TR" shields
are used with 6005 tube operating at full plate dissipation. Meets
or exceeds Mil-S-9372B (USAF).

340

ELECTRONICS

100

Greatly Extended Tube Life And Reliability !
Though electronic engineers know that even the slightest tube
temperature reduction improves tube life, the greatest success
enjoyed in obtaining extended tube life has been when IERC Heat -

300

210
36
840
66
361
369
271
94
283

80

Exclusive IERC Tube Cooling Effectiveness Provides

380

Narda Corporation
National Moldite Co.
Noms -Clarke, Inc.
New Hampshire Ball Bearings, Inc.
New Hermes Engraving Machine Corp
Ney Company, J. M.
Non -Linear Systems, Inc.
Northern Radio Co., Inc.
Nothelfer Winding Laboratories, Inc

60

COMPARISON OF COOLING EFFECTIVENESS

5

110
28, 29

40

20-00

120 140 160 180

International
research corporation
electronic

145 West

Magnolia Boulevard, Burbank, California
Want more information? Use post card on last page.
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451

D o n' t

UR
NECKTICK

OUT

Oak Mfg. Co.
Ocala, Florida, Committee of 100
Offner Electronics
Oster Manufacturing Co., John

59
454
312
52

Star Porcelain Co.

455

300
Steel Meddle Mfg. Co.
378
Sterling Transformer Corp.
453
Stevens Arnold, Inc.
400
Stoddart Aircraft Radio Co., Inc
281, 353
Stromberg -Carlson Company
245
Superior Electric Company
291
Superior Tube Co.
Sylvania Electric Products, Inc.....82A, 32B

32C, 82D, 68

Panoramic Radio Products, Inc.
Perkin-Elmer Corp.
Perkin Engineering Corp.
Peters -Dalton, Inc.
Phelps -Dodge Copper Products Corp
Inca Mfg. Div.
80,
Philco Corporation
Philco Techrep Division, Philco Corporation
Phillips Control Corp.
Pix Manufacturing Co., Inc.
Pelarad Electronics Corporation
Polytechnic Research & Development Co.,
Inc.
Potter & Brumfield, Inc.
Potter Instrument Co., Inc.
Precision Apparatus Co., Inc.
Precision Capacitors, Inc.
Pye Telecommunications Ltd.

WITH YOUR
TRANSIT CASE
AND REUSABLE CONTAINER

PROBLEMS
Take them to Skydyne. Skydyne engineers will assume complete re-

sponsibility of your transit case, and
reusable container problems from
design to delivery, insuring absolute
protection against shock, vibration,
pressure changes, fungus, shipping
or storage. No outer case or other
protection is necessary with Sky dyne's custom built cases.
If your equipment needs a case,
it will pay you to learn more about
Skydyne's exclusive service and how
it can help you. Write to Skydyne
Inc., River Road, Port Jervis, New
York.

Quality And Service
Quality In Service

SANDWICH
MATERIAL

4f(iMS
ß#

MOLDED
FIBREGLAS

Want more information? Use post card on last page.

282
353
25
117

81
31
326
308
378
105
63
42
336
456
394
307

Radiation, Inc.
389
Radio Corporation of America, 331, 4th Cover
Radio Engineering Products
264
Radio Frequency Laboratories, Inc
222
Radio Receptor Co., Inc
255, 315
Ramo -Wooldridge Corp.
229
Raybestos-Manhattan, Inc.
128
Raytheon Mfg. Company
19, 35, 391, 393

Taylor Fibre Co.
Technitrol Engineering Co.
Technology Instrument Corp.
Tektronix, Inc.
Texas Instruments, Incorporated
Tobe Deutschmann Corp.
Transicoil Corp.
Transitron Electronic Corp.
Transradio Ltd.
Trans World Airlines
Tung -Sol Electric, Inc.

38
453
310
297
202
847
34
39

402
361
247

Ucinite Co.
82
Union Switch & Signal Div. of Westinghouse Air Brake Company
322
United -Carr Fastener Corp.
83
U. S. Stoneware
49
United Transformer Co.
2nd Cover

395, 397, 399, 401

Reeves Instrument Corp.
97
Relay Sales, Inc.
79
Remington Rand Univac Div. of Sperry
Rand Corp.
325
Revere Copper and Brass, Inc
.114, 115
Revere Corporation of America
284
Rex Rheostat Co.
390
Royal Metal Mfg. Co
388

Sanborn Company
199
Sanders Associates, Inc.
382
Sangamo Electric Co.
118
Sarkes Tarzian Inc.
294
Schaevitz Engineering
261
Schweber Electronics
450
Sealectro Corporation
343
Shallcross Mfg. Corp.
298
Shielding, Inc.
67
Sierra Electronic Corp.
241
Sigma Instruments, Inc.
316
Simpson Electric Company
253
Skydyne, Inc.
452
Sola Electric Co.
64
Sorensen & Co., Inc.
4
Southern Electronic Corp.
92
Sperry Gyroscope Company, Division of
Sperry Rand Corp.
103, 279, 383
Sprague Electric Co.
11, 51
Sprague Products Co.
65
Stackpole Carbon Co.
47
Standard Electric Time Co.
217

452

Van Keuren Co.. The
Varfiex Sales Co., Inc.

Vector Manufacturing Company
Veeder-Root. Inc.

Waldes Hohinoor, Inc.
Ward Leonard Electric Co.
Waterman Products Co., Inc.
Waters Manufacturing, Inc.
Weckesser Co.
Western Electric Co.
285,
Westinghouse Electric Corp.
Weston Electrical Instrument Corp., A
Subsidiary of Daystrom, Inc.
Wheelock Signals, Inc.
White Dental Mfg. Co., S. S.
306,
Whitso, Inc.
Wilton Tool Mfg. Co., Inc

Zell Products Corp.
Zophar Mills, Inc.

May
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450
254
224
58

125
243
272
304
392
249
344
54
362
356
379
358

354, 355
387
1,
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MANUFACTURERS
REPRESENTATIVES

403

DC -AC

CHOPPERS
HOPPER

50/60/94/120 cps
Built to rigid
commercial
specifications.

Twenty-two types,
PROFESSIONAL SERVICES

both single and

403

double pole.
Long life.

Low noise level.

Extreme reliability.

Write for
Catalog 370.

STEVENS
INCORPORATED

ARNOLD
7

ELKINS STREET

SO )TH BOSTON

CLASSIFIED ADVERTISING
F. J. Eberle, Business Mgr.

27, MASS.

SrA-101-

EMPLOYMENT OPPORTUNITIES..404.436

EDUCATIONAL

437

The

Technitrol

EQUIPMENT
(Used or Surplus New)
For Sale

436-448

WANTED
446

Equipment

Variable
Pulser
* Wide pulse repetition frequency
range from 20 cps. to 2.0 mcs.

EMPLOYMENT OPPORTUNITIES

rise and fall times are
symmetrical at 0.05 µs.

* Pulse

ADVERTISERS INDEX

* Duration of pulse variable from
Abbott's Employment Specialists

422, 434

Admiral Corp

412, 431

Aircraft Radio Corp

434

Arma, Div of American Bosch Arma Corp

421

Avco Manufacturing Corp, Crosley Div

428

0.2 µs to 5.0 µs in steps of 0.1 µs.

* Stable pulse duration controlled
by electric delay lines.

impedance output, amplitude continuously variable from
0 to 40 volts without distortion.

* Low

* Trigger pulse precedes output
Bendix Aviation Corp.
Bendix-Frein Division
Products Division -Missiles
Systems Division
York Division
Burroughs Corp, Research Center

ELECTRONICS-May

1, 1957

432
408
416
414
412

This reliable and versatile instrument, developed for our own use,
has wide possibilities for application
in many laboratories.
/iiiririiiiiir Write for .Bulletin 186ED

/

ECHIIVITROL
ENGINEERING

<O!MeN

1957E Allegheny Awe.. Philo

34, Po

pulse.
"MANUFACTURERS OF PULSE TRANSFORMERS,
DELAY LINES, AND ELECTRONIC TEST EQUIPMENT"
Want more information? Use post card on last page.
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453

/

¡/

406
430

Dreffin, W.

406

406

Electronics Plant, whose employees want to LIVE in
SUNNY FLORIDA. Alert, alive,

WANTED;

.

Carter, F.
Chrysler Corp, Missile Operations
Cooper, J. J.

/
a
,

°

I

to
-----Ln

kj..3

Ocala, in Central Florida,
wants light industry-electronics preferred. Good supply of skilled and unskilled
labor, favorable taxes, excellent transportation. Plenty of
room for expansion, ideal living conditions year-round.
Convenient to University of
Florida research facilities, new
Glenn L. Martin Plant, Cape
Canaveral Project. Confidential assistance on surveys.

'

COMMITTEE OF 100
Box 838, Room

Federal Telecommunications Laboratories... 429
Fidelity Personnel Service
406

General Electric Co
Syracuse, N. Y
433
Temple Ariz.
435
Utica, Ñ. Y.
420
General Electronic Laboratories, Inc
406
General Motors Corp
AC Electronics Div
406, 411, 416, 425
General Precision Laboratory, Inc
426
Goodyear Aircraft Corp
Akron, Ohio
407
Litchfield Park, Ariz
421

16

OCALA, FLORIDA

Hoffman Electronics Corp
417
Honeywell Brown Instruments Division... 410

International Business Machines Corp

415

PRODUCTS CORPORATION
P.

0. Box 188, Kendall Branch, Miami, Florida

PRECISION CARBON DEPOSITED RESISTORS

Tolerance ranges from
.1% to it 30%, depending upon resistor type. Brochure supplied upon
request.
STANDARD RESISTOR, AND RESISTOR INSULATED
TO WITHSTAND 100% RELATIVE HUMIDITY.

VALUES and SIZES
RESISTOR

WATTS

APT -5
APT -2
APLT-1
APT -1
APCT-1*
APBT-0.5

5

50

2

20

1

50

1

5

1

10

B/z

10

APZT-1/10

1/10

10

APST-t**
APXT-t/ *

%

1

t/

5

1

i

APYT-1.i

ohms
ohms
ohms
ohms
ohms
ohms
ohms
ohm
ohms
ohms

to
5 meg.
to 20 meg.
to 100 meg.
to 10 meg.
to 10 meg
to 20 meg.

*Distributor Stock, RMA Values
**Sales Office & Distributor stock, RMA values.

454

±1%
±1%p

±s%
±1%
+1%
±1%
±1%

to 100 K.
to 10 meg. -1-1%

to
to

2
1

_
'.,
Typical temperature coefficient
char olen otirs for Al Iles Products
carbon deposit resistors.

OHMS

meg. ±1%
meg. ±1%,

a1
.:au
ua
NI.
awvs n,

eN1112

a
W

é

0 20

40

60

BO

i00 120

0

160

-a.

chow. of 4.17.
-h,lOBO M,.
CInVB

180

AMBIENT TEMPERATURE IN

t:

200

Johns Hopkins University Applied
Physics Lab

427
Johns Hopkins University, Operations Research Office (ORO)
408

Lockheed Aircraft Corp

435

Magnetics, Inc.
Martin Co., Glenn L. (Baltimore Div)
Maryland Electronics Manufacturing Corp
Melpar, Inc.
Monarch Personnel
Motorola, Inc.

433
410
425
424

406
414

2,

C.

Typical derat npr curve for 1 watt Allies'
Products arbors lop sit res/stars

Want more information? Use post card on last page.
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National Co., Inc
Northrop Aircraft Inc
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422
418
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427

Otis Elevator Co

YOU'LL

Page Communications Engineers, Inc

436

Phillips Petroleum

436

Co

FIND IT

11

ALL HERE
Radio Corp of America

404, 405

RCA Service Co., Inc

423

Sanders Associates, Inc

432

Spengler, Silas

414

THE REACH IS RIGHT
If you are looking for new ways
and means to improve your product,
and save money too, here's an idea
source guaranteed to spark your
imagination and give you a wealth
of hints, tips, and suggestions.

Staved Engineering,

Stromberg -Carlson Co
A Div. of General Dynamics Corp
Sylvania Electric Products Inc.
Buffalo, N. Y.
Waltham, Mass.

This 20 -page fact-filled STAR catalog contains complete descriptive
and engineering data on the full
line of STAR Ceramics. A big selection chart, complete with mechanical and electrical properties, makes
the job of selecting the right STAR
material for your product a cinch.
Like a free copy? Write today for
Catalog 57.

the

Inc

Titanium Metals Corp. of America
Transitron Electronics Corp

AND TIGHT

434
413

with KRAEUTER

419
409

LONG NOSE PLIERS

427
423

'Swum

porcelain company
42 Muirhead Avenue, Trenton 9,

N.J.

TRANSISTOR ASSEMBLIES
SEALED AND POTTED

Subminiature

SEARCHLIGHT SECTION
ADVERTISERS INDEX

Alltronics-Howard Co.
Alvaradio Industries
Arco Metals Co
Arrow Sales Inc

Amplifiers, flip-flops, sawtooth generators, multivibrator, oscillators
Units may be used as plug-in elements
or wired directly into circuits

Operating
50°C

temperature:

- 25°C

to

Barry Electronics Corp

446
440

440, 446

437, 446

Belvision, Inc.
Binneweg Television
Blan
Bolton Laboratories, Inc

437

C&H Sales Co
Communications Devices Co
Communications Equipment Co
Compass Electronics Supply Co

439

Empire Electronics Co
Engineering Associates

442

437

442
437

Operation underwater
Truly

fifth of

subminiature

-

less

than one -

a cubic inch

M. F. ELECTRONICS CO.
122 East 25th St., New York 10, N.Y.

442
447
441

GRamercy 3-5899
Western representative:
Heim & Scheer, 11168 Santa Monica Blvd.
Los Angeles 25, Calif., GRanite 7-3208

Wont more information?

ELECTRONICS

- May

Use post card on

1,

You can depend on reachability
and cutting power with Kraeuter's #1781 Long Chain Nose
Pliers. And your reach will be
tight and sure for those hard to -get -at jobs with the extra
long milled jaws of these pliers.
Buy the right line. It's the
Kraeuter line for electronic and
electrical work. Kraeuter tools
are unreservedly guaranteed.
Send for catalog #25 illustrating
complete Kraeuter line.
BUY THE FINEST
BUY KRAEUTER
BUY AMERICAN
AS MODERN AS TOMORROW

last page.

440

kraeuter & co., inc
FOR 100 TEARS THE FINEST IN HAND TOOLS 1960.1960

Want more information?

NEWARK. N. J.

Use post card on last page.
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#1781-7"

446
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You get BOTH
... wide bandwidth

Fair Radio Sales
Fay -Bill Distributing
Finnegan, H.

442
446

.

AND

tlarjo Sales

high sensitivity!
COMM

436

Co

446

Co

Hershel Radio Co

443

Instrument Service Corp

443

JSH Sales

438
444

OS(MIOGPAPN

SAY

Co

Lectrenic Research Laboratories
Liberty Electronics, Inc

446

PRECISION
model

ES -550
5" OSCILLOSCOPE

V.

'The Scope for
Color TV'
_

_.

Engineered for the laboratory, priced for
the technician!
The ideal 'scope for color television servicing
and other modern wideband applications!
Does not sacrifice
sensitivity for bandwidth nor bandwidth for sensitivity!
PUSH-PULL 'V' AND 'H' AMPLIFIERS

-

each with input step attenuators and cathode followers

VERTICAL RESPONSE:
within 1 db from 10 cps to 3.5 Mc

-3 db at 5

HORIZONTAL RESPONSE:
within 1 db from 10 cps to 1.0 Mc

-3 db at 2 Mc

AMPLIFIED AUTO -SYNC SWEEP CIRCUIT
lock-in' of test patterns

TEST PROBE SET

to simplify

Model SP -5

Pacific International University
Peterson Radio Co., Inc

437

446
445

446

445

Radalab, Inc.
Radio & Electronics Surplus
Relay Sales, Inc
Rex Radio Supply Co

444
447

Suplex Lamps, Ltd

437

443

"TAB"

448

Tallen Co., Inc

447

Western Engineers
Wilgreen Industries

441

444

-

3000 VOLT INTENSIFIER POWER SUPPLY
for higher visibility of pulsed waveforms

Engineered for use with

436

Mc

BUILT-IN PEAK -TO -PEAK VOLTAGE CALIBRATOR
direct reading to 500 volts peak-to -peak

OSCILLOSCOPE

Metro Electronics Corp
M. R. Co., The
Montgomery Equipment Co

Model ES -550 and all other

PRECISION 'scopes-

... and

ES-500, ES-500A and ES -520.

as

Consists of high -impedance,
low -capacity probe; crystal
demodulator probe; resistive
isolating probe; and shielded
direct probe. Complete with
master cable and custom,
vinyl carrying case.
Net Price;26.50

Model ES -550 Deluxe (Illustrated): Custom -styled, bluegrey, ripple -finished steel cabinet; satin -brushed aluminum
panel. Size: 81/4" x 141/2" x 181/2". Complete with all tubes
and comprehensive technical manual
Net Price $235.00

Universal Relay Corp
(Formerly Universal General Corp)

445

V&H Radio Electronics

443

many other typical PRECISION 'extras' such
pattern reversal switch, 'Z' axis input, sweep retrace
blanking, 30 and 7875 cycle synchronized sweep, etc.

__1

PRECISION
Apparatus
70-31

84th Street, Glendale 27,

Company, Inc.
L.

I., N. 7.

Export Division: Morhan Exporting Corp., 458 Broadway, New York 13, U.S.A.
In Canada: Atlas Radio Corp., Ltd., 50 Wingold Ave., Toronto, Ontario

456

Want more information? Use post card on last page.
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This index is published as a service. Every care is taken
it accurate, but ELECTRONICS assumes no

to make

responsibility for errors or ommissions.

May

1,

1957

- ELECTRONICS

electronics READER SERVICE CARD
FOR ADDITIONAL INFORMATION ON ADVERTISEMENTS, NEW PRODUCTS

AND LITERATURE

Additional postage MUST be added to cards for all FOREIGN MAILINGS

Here Is How to Use the Card!
WANT MORE INFORMATION ON ADVERTISEMENTS?

WANT MORE INFORMATION ON NEW PRODUCTS?

For more information on an advertisement, circle page
number of advertisement in section A on the reader
service card (below).
If there is more than one advertisement on the page, the

Each New Product item in ELECTRONICS has a number
(P1, P2, etc.) Circle the corresponding number in section
B of the Reader Service Card (Below).

position of the ad will be indicated by letters following
the page number. The letters following the page number will indicate the ad's positions: R -Right, RT -Right

Top, RB -Right Bottom, L-Left, LT -Left Top, LB -Left Bottom,
M -Middle, MT -Middle Top, BM -Middle Bottom, (i.e. 230L).
Diagrams on back of this page show how to use the key.
On pages with no number such as bleed pages, count
from last numbered page to find the number. Inserts
are numbered using last numbered page plus A, B, etc.

you are not sure of a page number, consult the
advertisers index.
If

WANT AVAILABLE LITERATURE?

Each Literature item in ELECTRONICS has a number
(L1, L2, etc.) Circle corresponding number in section C
of the Reader Service Card (Below).
YOUR ACCURACY ASSURES CORRECT REPLIES

Remember to carefully print your name, title, company
and address and check the numbers on the card carefully. Then tear off the reader service card and mail.
We are unable to process cards where the name and
address is illegible.

See Fractional Page Diagram on Other Side of This Page!

MAY
FILL IN NAME
POSITION, COMPANY
& ADDRESS HERE
Please Print Carefully

electronics

1.57
CARD

ADDITIONAL

POSITION

NAME

EXPIRES

AUG

1ST

COMPANY

SECTION A

FOR

READER SERVICE CARD

Please Print Carefully

ADDRESS

4

320

53

71

91

112

137

212

236

280

282

303

328

350

5

33

54

72

92

113

138

213

237

261

283

304

329

351T

9

34

55

73

93

114

139

214

238

262

284

305

330

352

353L
353R

11

35

56

74

94

115

140

216

239

264

285

306

331

INFORMATION

13

36

57

75

95

118

191

217

240

265

286

307

332

15

37

58

76

96

117

193

218

241

266

287

308

333

ON AN

17

38

59

77

96A

118

195

219

243

267

288

310

19

39

60

78

960

119

197

220

244

268

289

ADVERTISEMENT

21

40

61

79

97

121

199

221

245

269

23

42

62

80

98

124

200

222

246

270

25

43

63

81

99

125

201

223

247

27

44

64

82

103

128

202

224

248

28

45

64A

83

104

127

203

225

HUMBER IN

29

46

648

84

105

128

204

30

47

65

85

106

128A

SECTION A

31

48

66

86

32

49

67

87

32A
32B

50

68

51

32C

52

CIRCLE CORRECT

NEW PRODUCT

SECTION

3628
363T
383B
367

3791
380
3811
3818

3907
390M
3921.

392RT

368

382

39288

334

3541
3551

3691
3696

3941
394M

311

335

355B

370

290

312

336

291

313

337

271

292

314

338

272

293

315

339

250

274

294

316

340

227

251

275

295

317

341

205

229

252

276

296

318

343

3561
356R
3571
3578
3581
3588
359T

3711
372
3731
3738
374T
3748
3751

107

1288 207

231

253

277

297

319

345

129

208

232

254

278

298

320

346

3598
3601

3758

108

376

3831
3841
384RT
384RB
385LT
385LB
385R
386T
3666
387LT
387LB
387R

88

109

130

209

233

255

279

299

322

347

3608

3777

388

69

89

110

131

210

234

267

280

300

324

348

90

111

136

211

235

259

281

302

327

349

3781
3788

3891
389R

450M
4508

70

361T
3621

P6

P11

INFORMATION?

P2
P3

USE SECTION B

P4

P7
P8
P9

PS

P10

P12
P13
P14
P15

P16
P17
P18
P19
P20

P21

P22
P23
P24
P25

L6

L11

LITERATURE?

L2

L7

L3

18

USE SECTION C

L4

L9

15

L10

112
113
114
115

396M
396B
398

455LT

45518
4558
456
2nd Cover
3rd Cover
4th Cover

400

402T
4028
449

450T

451

P26
P27
P28
P29
P30

P31

P32
P33
P34
P35

P36
P37
P38
P39
P40

P41

P42
P43
P44
P45

P46
P47
P48
P49
P50

P51

P52
P53
P54
P55

P56
P57
P58
P59
P60

P61

156
157
158
159
L60

L61

P62
P63
P64
P65

P66
P67
P68
P69
P70

P71

L66
L67
168
169
L70

171

P72
P73
P74
P75

P76
P77
P78
P79
P80

P81

L76
L76
L78
L79
L80

L81

P82
P83
P84
P85

P86
P87
P88
P89
P90

P91

L86
L87
L88
L89
L90

L91

P92
P93
P94
P95

P96
P97
P98
P99
P100

CIRCLE FOR LITERATURE HEREI

SECTION C
LI

3987

4531
4538
454T
454B

CIRCLE FOR NEW PRODUCTS HEREI

B

P1

394B

452

116
117
118
119
L20

L21

L22
L23
L24
L25

126
L27
L28
129
L30

131

136

L41

L32
L33
L34
L35

L37
L38
L39
L40

L42
L43
L44
L45

www.americanradiohistory.com

146
147
148
L49
L50

L51

152
153
154
L55

L62
L63
L64
L65

L72
173
L74
L75

L82
L83
L84
L85

L92
193
L94
L95

L96
L97
L98
199

1100

DIAGRAMS BELOW SHOW HOW TO USE THE KEY
ON PAGES WITH MORE THAN ONE ADVERTISEMENT

MT

RT

LT

M

LT

R

R

L

M
LB

RB

MB
LB

NOTE:

additional postage MUST be added for mailings from FOREIGN COUNTRIES

On pages with more than
one advertisement, the
page number PLUS the
correct letters (as shown
above) are necessary to
indicate the POSITION of
the advertisement.
You must circle the page

number with the correct
letters after it (i.e. 240 L,
which means page 240
Left).
USE THIS

KEY:

R-Right
RT-Right Top

RB-Right Bottom

L-Left
LT-Left Top
LB-Left Bottom

M-Middle
MT-Middle Top
MB-Middle Bottom

www.americanradiohistory.com

electronics READER SERVICE CARD

AND LITERATURE

FOR ADDITIONAL INFORMATION ON ADVERTISEMENTS, NEW PRODUCTS

Additional postage MUST be added to cards for all FOREIGN MAILINGS

Here Is How to Use the Card!
WANT MORE INFORMATION ON ADVERTISEMENTS?

WANT MORE INFORMATION ON NEW PRODUCTS?

For more information on an advertisement, circle page
number of advertisement in section A on. the reader
service card (below).
If there is more than one advertisement on the page, the

Each New Product item in ELECTRONICS has a number
(Pl, P2, etc.) Circle the corresponding number in section
B of the Reader Service Card (Below).

position of the ad will be indicated by letters following
the page number. The letters following the page number will indicate the ad's positions: R -Right, RT -Right
Top, RB -Right Bottom, L -Left, LT -Left Top, LB -Left Bottom,
M -Middle, MT -Middle Top, BM -Middle Bottom, (i.e. 230L).
Diagrams on back of this page show how to use the key.

On pages with no number such as bleed pages, count
from last numbered page to find the number. Inserts
are numbered using last numbered page plus A, B, etc.
If you are not sure of a page number, consult the
advertisers index.
See

FILL IN NAME
POSITION, COMPANY
& ADDRESS HERE
Please Print Carefully

Each Literature item in ELECTRONICS has a number
(L1, L2, etc.) Circle corresponding number in section C
of the Reader Service Card (Below).
YOUR ACCURACY ASSURES CORRECT REPLIES

Remember to carefully print your name, title, company
and address and check the numbers on the card carefully. Then tear off the reader service card and mail.
We are unable to process cards where the name and
address is illegible.

Fractional Page Diagram on Other Side of This Page!
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electronics

READER SERVICE CARD

Please Print Carefully

1

CARD

POSITION

NAME

EXPIRES

AUG

1ST

COMPANY

SECTION A

FOR

WANT AVAILABLE LITERATURE?

ADDRESS

4

32D

53

71

91

112

137

212

236

260

282

303

328

350

3901

452

33

54

72

92

113

138

213

237

261

283

304

329

3517

362B
3637

379L

5

380

390M

453T

9

34

55

73

93

114

139

214

238

262

284

305

330

352

363B

381T

3921

11

35

56

74

94

115

140

216

239

264

285

306

331

3531

367

381B

4538
4541

INFORMATION

13

36

57

75

95

116

191

217

240

265

286

307

332

368

382

15

37

58

76

96

117

193

218

241

266

287

308

333

353R
354T

392RT
392RB

383T

3941

ON AN

17

38

59

77

96A

118

195

219

243

267

288

310

334

3551

369T
369B

3841_

394M

455LT
455LB

19

39

60

78

968

119

197

220

244

268

289

311

335

3558

370

384RT

3948

455R

40

61

79

97

121

199

221

245

269

290

312

336

3561

371T

384618

396T

458

ADVERTISEMENT

21

23

42

62

80

98

124

200

222

246

270

291

313

337

372

2nd Cover

43

63

81

99

125

201

223

247

271

292

314

338

373T

385LT
385LB

396M

25

356R
3571

3968

3rd Cover

27

44

64

82

103

126

202

224

248

272

293

315

339

3578

373B

385R

398

4th Cover

28

45

64A

83

104

127

203

225

250

274

294

316

340

358T

374T

386T

400

NUMBER IN

29

46

640

84

105

128

204

227

251

275

295

317

341

3588

374B

3860

30

47

65

85

106

128A

205

229

252

276

296

318

343

359T

3751

3871.1

402T
4020

SECTION A

31

48

66

86

107

1288

207

231

253

277

297

319

345

3598

375R

38718

449

32

49

67

87

108

129

208

232

264

278

298

320

346

360L

376

387R

4501

32A

50

68

88

109

130

209

233

255

279

299

322

347

3777

388

450M

32B
32C

51

69

89

110

131

210

234

257

280

300

324

348

360R
381T

3787

3891

4506

52

70

90

111

136

211

235

259

281

302

327

349

3627

378B

389R

451

P56
P57
P58
P59
P60

P61

P66
P67
P68
P69
P70

P71

156
157
158
159
160

L61

166
L67
L68
L69

L71

ADDITIONAL

CIRCLE CORRECT

NEW PRODUCT
USE SECTION B

CIRCLE FOR NEW PRODUCTS HEREI

SECTION B
P2
P3
P4

P6
P7
P8
P9

P5

P

P1

INFORMATION?

1

P11

0

P12
P13
P14
P15

P16
P17
P18
P19
P20

P21

116
117
118
119
L20

121

P22
P23
P24
P25

L6

111

LITERATURE?

L2

L7

L3

18

L4

L9

112
113
114

USE SECTION C

15

L10

115

P26
P27
P28
P29
P30

P31

P32
P33
P34
P35

P36
P37
P38
P39
P40

P41

P42
P43
P44
P45

P46
P47
P48
P49
P50

P51

P52
P53
P54
P55

P62
P63
P64
P65

P72
P73
P74
P75

P76
P77
P78
P79
P80

P81

L76
L76
178
L79
180

L81

P86
P87
P88
P89
P90

P91

L86
187
L88
L89

L91

L82
L83
L84
L85

190

P82
P83
P84
P85

P92
P93
P94
P95

P96
P97
P98
P99
P100

CIRCLE FOR LITERATURE HEREI

SECTION C
L

4548

L22
L23
L24
125

126
L27
L28
L29
130

131

L32
L33
L34
L35

L36
L37
L38
L39
L40

www.americanradiohistory.com

141

L42
143
144
L45

L46
L47
L48

L49

150

151

152
153
154
L55

L62
L63
164
L65

L70

L72
173
L74
L75

L92
193
L94
L95

L96
L79
L98
L99

L100

DIAGRAMS BELOW SHOW HOW TO USE THE KEY
ON PAGES WITH MORE THAN ONE ADVERTISEMENT

MT

RT

LT

M

LT

R

R

L

M
LB

RB

MB
LB

NOTE:

additional postage MUST be added for mailings from FOREIGN COUNTRIES

On pages with more than
one advertisement, the
page number PLUS the
correct letters (as shown
above) are necessary to
indicate the POSITION of
the advertisement.
You must circle the page
number with the correct

letters after it (i.e. 240 L,
which means page 240
Left).
USE THIS

KEY:

R-Right
RT-Right Top

N

RB-Right Bottom

W

L-Left

z

LT-Left Top
LB-Left Bottom
M ---Middle

MT-Middle Top
(

MB-Middle Bottom

www.americanradiohistory.com

FOR ACCURATE ATTENUATION OVER

A WIDE FREQUENCY RANGE...

RF Attenuators by DQ IV/E/fil%
Standard impedances are 50 and 73 ohms, with
special impedances available on request. Resistor accuracy is within ±2% at DC. An unbalanced circuit
is used which provides constant input and output
impedance. The units are supplied with either
UG-58/U or UG-185/U receptacles or Coaxial lead
terminations. Individual units with single -section cavities can be obtained.
Many of these types are available for delivery from
stock.

These units are used in signal generators, wide -band
amplifiers, pulse generators, field intensity meters,
micro -wave relay systems, and repeater stations. They
find application as laboratory standards, test equipment, and for checking out all types of instruments.
Daven RF Attenuators are available, in combination, with losses up to 120 Db in two Db steps; or
100 Db in one Db steps. Due to their internal circuitry
and construction, they have a zero insertion loss over
the frequency range from DC to 225 megacycles.

TYPE

RFA

&RFB 540

RFA & RFB 541

RF

decibel combinations
and any number of
steps up to 5.

10
70

RFA & RFB 551

10, 10, 20, 20, 20 Db

RFA & RFB 552

2, 4, 6, 8, 20 Db

40

RFA

Attenuators are also
available in various

1, 2, 3, 4 Db

10, 20, 20, 20 Db
2, 4, 6, 8 Db
20, 20, 20, 20 Db

20
80
20
80

542
& RFE 543
RFA & RFB 550
RFA & RFB

Solenoid actuated

1, 2, 3, 4, 10 Db

Write for complete information

O

R L

D'S

LARGEST

50/5052 and 73/739
50/5052 and 73/7352
50/5051 and 73/739

50/50 52 and 73/739
50/50 4 and 73/739

50/509

and 73/7352
50/5012 and 73/7312

Other Db loss combinations are available.

VEN co

THE

W

STANDARD
IMPEDANCES

TOTAL
Db

LOSS

MANUF ACTURER
www.americanradiohistory.com

526 West Mt. Pleasant Ave.
Route 10, Livingston, N. J.

OF

ATTENUATORS

He "reads" his radar data...

IN BRIGHT DAYLIGHT
No hood needed for this presentation,
because the RCA -6866 Display Storage

long as 60 seconds after writing stops. It
can "write" at speeds as high as 300,000

Tube pictured here produces an average
display brightness of 2750 foot -lamberts
-brilliant enough to view directly in
bright daylight!
In addition to its application in military electronics, RCA -6866 offers many
exclusive features of special interest to
equipment designers in the field of electronic data processing. For example,
RCA -6866 can present non -flickering
display of electronic information-for as

inches per second-fast enough to
"freeze" microsecond transients for vis-

*pe

ual or photographic examination.
Are you working with airplane-cockpit

radar-fire-control radar-airport surveillance-transient studies-data transmission, including half-tones-visual

For technical bulletin on the 6866, write RCA,
Commercial Engineering, Section E -19Q-1,
Harrison, N. J. For sales information on this
and on other RCA display storage tubes now
in development...contact the RCA Field
Office nearest you.

East:

HUmboldt 5-3900
744 Broad Street
Newark 2, N. J.

Midwest:

WHitehall 4-2900
Suite 1181

Merchandise Mort Plaza
Chicago 54, Illinois

communications via narrow -bandwidth

transmission? If you are, then don't
overlook the unique advantages of the
RCA -6866.

West:

RAymond 3-8361
6355 East Washington Blvd.
Los Angeles 22, Calif.

RADIO CORPORATION OF AMERICA
Tube

D vi

Harrison,

www.americanradiohistory.com

N. J.

