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TYPICAL DO-T PERFORMANCE CURVES

Power curves based on setting output power at 1 KC,
then maintaining same input level over frequency range.
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of unequalled power handling capacity and reliability

&
A

*DO-T units have been designed for transistor applicatior

only ...

not for vacuum tube service.

**Pats. Pending

eci=
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REVOLUTIONARY TRANSISTOR TRANSFORMERS

Hermetically Sealed to MIL-T-27A Specs.

ransformer

Conventional miniaturized transistor transformers have inherently poor electrical character-
istics, perform with insufficient reliability and are woefully inadequate for many applications.
The radical design of the new UTC DO-T transistor transformers** provides unprecedented
power handling capacity and reliability, coupled with extremely small size. Twenty-five stock

types cover virtually every transistor application”,

High Power Rating. ..

Excellent Response . ..
reduced 80%.

. up to 30% better.

hermetically sealed to MIL-T-27A.

Low Distortion ...
High Efficiency
Moisture Proof . . .

up to 100 times greater.

twice as good at Jow end.

ACTuaL SI1ZE

Special types can be made 1o order.

Rugged ... completely cased
Anchored Leads ... willwithstand 10 pound pul! test. : o - I
) o ) o D0-T Dia. i
Printed Circuit Use...(solder melting) plastic in CASE Length . . 13/,"
sulated leads. Weight . . Yjoth oz
Type MIL Application Pri. D.C. Ma.} Sec. Pri. Level
No ‘lm - R |niA in Pii _imp. ~_Res. Mw.
DO-T1 TF4RX13YY interstage 20,000 5 800 850 50
B B 30,000 5 1200
D0-T2  TF4RX17YY Output 500 3 50 60 100
o 600 3 60
DO-T3 TF4RX13YY Output 1000 3 50 115 100
- o - 1200 3 60
DO-T4  TF4RX17YY Output - 600 3 32 60 100
0015 TF4RX13YY Output 1200 2 32 115 100
DO-T6 TF4RX13YY Output 10,000 ] a2 1000 100
DO-T7 TF4RX16YY Input 200,000 0 1000 8500 25
D0-T8 TFARX20YY Reactor 3.5 Hys. @2Ma. DL ) 630 B
DO-T9 TFARX13YY Output or driver 10,000 1 500 CT 800 100
B - 12 goo 1 600 C1
DO-T10 TF4RX13YY Driver 710,000 1 1200 CT 800 100
) - 12,500 1 1500 €1
DO-T11 TFARX13YY Driver 10,000 1 2000 CT 800 100
- 12,000 1 500 cT
DO-T12 TF4RX17YY Single or PP output 150 C1 10 12 11 500
) - o 200 C1 10 16
D0-T13 TF4RXI7YY Single or PP output 300 C1 7 12 20 500
o - 400 CT 7 b
DO0-T14 TF4RX17YY Single or PP output 600 C1 5 12 43 500
) - 800 CT 5 16
DO-T15 TFARX17YY Single or PP output 800 C1 4 1z sl 50¢
B - 1070 C1 4 16 ;
DO0-T16 TF4RX13YY Single or PP output 1000 CT 35 i2 71 5004
1330 c1 35 16 |
DO-T17 TF4RX13YY Single or PP output 1500 C1 3 1z 108 500
2000 C1 3 16
DO-T18 TFARX13YY Single or PP output 7500 CT 1 12 - 505 200
- - 10,000 CT 1 16
[TREE] TF4RX17YY Output to line 300 CT_ 7 600 19 500
DO-T20 TF4RX17YY — Output or matching to line 500 CT 55 600 31 500
00-721 TFARX17YY  Output to line - 906 CT 4800 53 500
D0-122 TF4RX13YY Output to line 1500 CT 3 600 86 500
DO-123 TFARX13YY Interstage 20,000 CT 5 800 CT 850 100
o e 30,000CT 5 1200 CT
0-T24 TFARX16YY input (usable for 200,000 CT 0 1000 €T 8500 25
chopper service) e
DO-T25 TF4RX13YY Interstage 10,000 CT 1 1500 CT 800 100
12,000 CT 1 1800 C1
1DCMA shown is for single ended useage (under 5% dlstortlon—IOOMW—lKC) . for push pull, DCMA can be

any balanced value taken by .5W transistors (under 5% distortjon—500MW—1KC)

UNITED TRANSFORMER CORP.

PACIFIC MFG. DIVISION:
EXPORT DIVISION:

150 Varick Street, New York 13, N. Y,

4008 W. JEFFERSON BLVD.,
13 EAST 40th STREET, NEW YORK 16, N. Y.

LOS ANGELES

16,
CABLES:

CALIF,
“*ARLAB"




e|ECtr0niCS engineering edition

H. W. MATEER, Publisher

W. W. MacDONALD, Editor

Managing Editor, John M
Carroll.

Feature Editor, John Markus.

Associate Editors: John M. Kinn,
Jr., Frank Leary, Michael F. To-
maino, Howard K. Janis, Sylvester
P. Carter, David A. Findlay, Haig
A. Manocogian, Roland J. Charest,
Donald C. Hoefler.

Assistant  Editors:  William P.
O'Brien, George Sideris, Edward
Delongh, John F. Mason, Barry
Miller.

Pacific Coast Editor (Los Angeles)
Harold C. Hood; Midwestern Editor
(Chicago) Harold Harris.

Art Director, Harry Phillips. Roy
Thompsen

Production  Editor, John C.
Wright, Jr. Bernice Duffy, Jean L.
Matin

Editorial Assistants: Gloria J.
Filippone, Arlene Schilp, Barbora
Hearst, Noreen Hennessy, Phylis A.
Cronin, Barbara Habermann.

JAMES GIRDWOOD, Advertising
Sales Manager. R. S. Quint, As-
sistant Advertising Sales Manager
and Buyer's Guide Manager. Fred
Stewart Promotion Manager.
Frank H. Ward, Business Manager.
George E. Pomeroy, Classified
Manager. Jean Heiges, Research.
Wallace B. Blood, Market Con-
sultant.

New Yeork: Donald H. Miller,
Henry M. Shaw, Martin J. Gallay
Boston: Wm. 5. Hodgkinson. Phil-
adelphic: James T. Hauptli. Chi-
cago: Bruce Winner, Walter M
Luce. Cleveland: Warren H. Gard-
ner. San Francisco: T. H. Carmody,
R. C. Alcorn. Los Angeles: Cayl
W. Dysinger, Russell H. Antles.
Atlanta: M. Miller. Dallas: Gordon
L. Jones. Denver: J. Patten. lon-
don: Herbert Lagler.

Keith Henney, Consultant

A McGRAW-HILL PUBLICATION * VOL 30 + NO. 11 * NOVEMBER 1, 1957

ISSUE AT A GLANCE

Oscilloscope Art. Oscillators, phase-splitting networks and color wheel on scope
face produce abstract geometrical patterns. (See p 198)......... COVER
By Ben F. Laposky

Photoclectric Target for Missile Tests. Rectangular coordinates of test missile
can be determined by two banks of multiplier phototubes. ... ... ... p 141

By Samuel F. Dorsev

Semiconductor Compounds Open New Horizons. Characteristics, unusual prop-

erties and applications are covered in this comprehensive survey. . ... .p 144

By Abraham Coblenz

Thyratrons Tmprove Mobile Phone Operation. Triggér-tube counters replace
electromechanical selector in vehicle telephone. . . . 5 o g A p 150
Bv W, Ornstein

Jukebox and Tape Automate Radio Shows. Dual-track recording of program
material and controb signals permits studio automation for small broad-
caster on Wy s A% - il W RS . i O e oS ek, o p- 156
Bv John K. Birch

Tones Monitor II(‘;ll’t,S Electrical Action. Heart’s electrical signal controls fre-
quency of neon-tube oscillator providing surgeon with audio monitor. .p 160
By Albert J. Morris and Joseph P. Swanson

R-F Power Supply for Infrared Viewers. Electron-coupled r-f oscillator supplics
noise-free high voltage for sniperscopes or snooperscopes. ... ... ... p 163
By T. FFujji and H. Kojima

Electronics Controls Gas Chromatograph. Heat-controlled system maintains preset
temperature between 40 and 225 C within thermal compartment. Precision
voltage regulator supplies 2 to 4 volts at maximum of 400 ma. ... .. p 164

By Walt Donner
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ron COMPLETENESS

After a year of intensive research,
questionnairing, verifying and
collating . . . electronics has pub-
lished it's most comprehensive
and informative edition of the
BUYERS’ GUIDE to come off
the press thus far.

For users, designers and produc-
ers of electronic and allied equip-
ment and services, the 1957 elec-
tronics BUYERS' GUIDE {now
in your hands) features an alpha-
betical product listing with all
advertisers’ names bold-faced and
page-numbered. It' contains an
industry-wide Index of Manufac-
turers of better than 4,000 names.
Included are 14 pages.of manu-
facturers’ representatives, 700
pages of catalog-type advertise-
ments revealing the most com-

DESIGN plete designs and specifications of
; electronic and allied cquipment

PRODUCTION for your easy reference, 25 pages
b= : of listings and guides for the buy-

USE § ing of used equipment, profes-

sional services and an Index for
Advertisers. Also of great impor-
tance are the 64 pages of useful
editorial feature articles that prp-
vide lasting reference type techni-
cal material.

It all adds up to 1,070 pages of
the most valuable, reliablc and
complete buying and data sources
available today. It is no wonder to
us that the electronics BUYERS’
GUIDE is called the working
tool of the electronic idustry. It
has been . . .

DESIGNED FOR YOUR DAILY USE
THROUGHOUT THE COMING YEAR

eleCtI'OI'IICS BUYERS’ GU!DE A McGRAW-HILL PUBLICATION
330 WEST 42ND STREET * NEW YORK 36, NEW YORK @
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For a rehiable sustained low-voltage DC supply. deliver-
ing the power that covers most laboratory and many
industrial applieations, and with voltage variation held
within = 0.2% ...1hese Nobatrons just can't be matched
—by anything, anywhere.

Nobatrons are in use, by the thousands, all over the
world. Many of them have been in operation continu-
ously over a span of ycars. Conservative design and
generous specifications insure long 1ife —especially for
wound compon:ants,

So effective 1s the Sorensen regulating principle in eor-
recting line and load drops that output has the stability
of a battery supply over extended periods. And the

Regulated DC Sources for Low-Voltage High-Current—
6, 12, 28, 48, 125, 200 Volts at 5 to 75 Amps.

disadvantages of batteries—recharging, acid handling,
fixed voltage, temperature problems—are climinated.

Over-voltage protection is assured by a special safety
diode that impels a voltage drop in case of filument
failure, with other protective devices safe-guarding all
components against power surge.

Most units are designed for rack-mounting, and with
cabinets for bench use.

Let your local Sorensen representative give you com-
plete data on these Sorensen DC Nobatrons or write
directly for specific information. Please address
SORENSEN & COMPANY, Inc., Richards Avenue,
South Norwalk., Connecticut.

TYPICAL SPECIFICATIONS Model E-28-5* (illustrated)

Output Voltage 28 ¥0C, Adjustable =10%

with rated accuracy

95-13C VAC, single phase,
50/60 cycles.

+0.2%, against {ine from 105
to 125 VAC Input; #0.2%
against load.

*write for data wn other models and capacities.

Imput Voltage

Regulatior Accuracy

Lead Range

Rippie Voitage

Time Constant
Size Rack height 121"

0.5 to 5 Amps at Rated
Accuracy; accuracy decreases
to around =0.5% for no load.

1% RMS at 60 cycles. Filters
available to reduce rippie to 0.1%

0.2 second

Cabinet Size 2134" x 14" x 15"

: ;MCONTROLLED POWER FOR

RESEARCH AND INDUSTRY




F.M. DEVIATION
Directly Measured

F.M. DEVIATION
with this time-saving and METER

accurate MARGONI instrument MODEL TF 934/2

If you haven’t a deviation meter you can use the Bessel Carrier Frequency Range:
Zero or “Disappearing Carrier” method of measurement; 2.5 to 500 Me.
this, however, requires complex monitoring equipment, Deviation Measurement Ranges:
an accurately-known modulation frequency, and, finally, 5, 25, and 75 ke full-scale.
mathematical interpretation of results. Accuracy of Deviation
With the compact and easy-to-use Marconi Deviation LpeasMLEMERES

39, from full-scale to half-scale for

Meter, the modulation frequency need not be known and moduladon frequencies up to 12 kc;
deviation is read directly from the panel meter. ool te 12 kE:

Tubes:

6AKS5, 6ALS5, 6C4, 6X5, OB2.
Unmodulated Carrier Modulation Index 1.3 ijéififéiogégﬁgpiais,,

MARCONI INSTRUMENTS

AM & FM SIGNAL GENERATORS - AUDIO & VIDEO OSCILLATORS - FREQUENCY METERS - VOLTMETERS - POWER METERS - DISTORTION METERS
FIELD STRENGTH METERS - TRANSMISSION MONITORS - DEVIATION METERS - OSCILLOSCOPES. SPECTRUM & RESPONSE ANALYSERS - Q METERS & BRIDGES

Full data and prices will be mailed immediately on request.
44 NEW STREET *© NEW YORK 4
CANADIAN MARCONI COMPANY, 6035 COTE DE LIESSE, MONTREAL 9, CANADA
HEAD OFFICE: MARCONI INSTRUMENTS LTD - ST. ALBANS * HERTS * ENGLAND

BESSEL ZERO METHOD

TC 40F

¢~ Circle 67 Readers Service Card Circle 68 Readers Service Card 5



EXZ3)

300 Electronics Output Index
275
250
X
Efee> Latest Month
z 200 Year Ago Previous Month il
1947=100 ? 81 0
M 278.6 280.7. V.,
150 Aug. '56 July '57 Aug. '57
125
100 P
J MAMJJASONDJFMAMJJASGNDJfMAMJJASOMDJFMAMJ.MSONDJFMAMJJASONDJFMAMJJASOND J F M A M J 5 A S 0 K D
1951 1952 1953 1954 1955 1956 1957
Latest Previous Year Latest Previous Year
Month Month Ago Month Month Ago
RECEIVER PRODUCTION BROADCAST STATIONS
(Source: RETMA) August '57 July ‘57 August ‘56 (Source: FCC) July ’57 June '57 July ‘56
Television sets, total .. .. 673,734 360,660 612,927 TV stations on air. 522 519 499
With UHF . ... 88,615 55,401 90,419 TV stations CPs—not on air 132 132 116
Color sets .. ... .. .. nr nr nr TV stations— new requests 78 79 42
Radio sets, total . ... ... 965,724 612,588 990,845 A-M stations on air. . . . 3,095 3,079 2,922
Auto sets ........ .. 301,971 256,279 198,087 A-M stations CPs—not on air 155 159 119
A-M stations —new requests 340 322 263
F-M stations on air. . .. 531 530 530
F-M stations CPs—not on air 31 31 19
RECEIVER SALES F-M stations—new requests 25 24 7
(Source: RETMA) August ‘57 July ‘57 August '56
Television sets, units .. 510,097 426,334 -r 566,158 COMMUNICATION AUTHQRIZATIONS
Radio sets (except auto) 710,553 597,484 681,152 {Source: FCC) il 5 il 57 SR
Aeronautical .. ..... ... 51,463 49,699 49,639
Marine .. ... ... ..., 64,067 63,844 57,529
Police, fire, etc. .... ... 23,550 23,270 20,943
RECEIVING TUBE SALES Industrial ... ... .... 36,261 35,711 30,776
(Source: RETMA) August ‘57 July '57  August ‘56 Land transportation . ... 21852 9,592 9,027
Receiv. tubes, total units 43,029,000 33,077,000 43,948,000 AMALEUE .y or oy o oy o000 L oaDos
Receiv. tubes, value. .. $34,886,000 $27,042,000 $34,507,000 Citizens radio ... ... 28,864 27,931 19,253
Picture tubes, total units 930296 491,935 1,099,605 [E);(S;)a:rt‘en:enﬁ ------- 33; al £
Picture tubes, value ... $17,984,185 e ot = (EETE € X
icture tubes, value $17,98 $9,835,586 $19,628,837 Common carrier 2,856 2,790 2,356
e EMPLOYMENT AND PAYROLLS
INDUSTRIAL Latest D - (Source: Bur. Labor Statistics) July '57 June '57 July ‘56
TUBE SALES Quarter Quarter Ago Prod. workers, comm. equip. 395,600-p 394,200 379,700
Av. wkly. earnings, comm. . . $75.85 -p $79.59 -r $73.30
(Source: NEMA) 2nd ‘57 1st ‘57 2nd '56 Av. wkly. earnings, radio. . . $75.05 -p $76.97 -r $72.83
Vacuum $10,191,621  $11,224,707 $7,680,250 Av. wkly. hours, comm.. . .. 391 -p 40.4 39.2
Gas or vapor . ....... $2,758,630  $3,332,357  $2,983,488 Av. wkly. hours, radio. .. .. 395 -p 403 -r 39.8
Magnetrons and velocity
modulation tubes ... $17,177,922 $15,359,108 $16,254,025 SEMICONDUCTOR SALES ESTIMATES
Gaps and T/R boxes. .. $1,589,670 $1,409,463 $1,238,469 August ‘57 July '57 August ‘56
Transistors, Units ... ... 2,709,000 1,703,000 1,315,000
MILITARY PROCUREMENT STOCK PRICE AVERAGE
(Source: Defense Dept.) . .. 1st '57 4th '56 1st ‘56 s v R 5 , }
A Y —— $69,381,000  $56,185,000 $40,490,000 ourc‘e. Standard and.Poor s) August ‘57 July ‘57 August ‘56
Navy $21,426,000 534,210,000 $28,700,000 Radio-tv & electronics ... ... 47.28 51.56 57.84
Air Force . . .. ... ... $159,829,000 $145,962,000 $124,828,000 Radio broadcasters ......... 60.63 64.78 73.49
Total—Electronics . .. ... $250,636,000 $236,357,000 $194,018,000 p—provisional r—revised nr—not reported

FIGURES UF THE YEAR TOTALS FOR FIRST EIGHT MONTHS 1956

1957 1956 Percent Change Total
Television set production 3,756,533 4,365,060 —13.9 7,357,029
Radio set production 8,765,606 8,216,707 + 6.7 13,981,800
Television set sales 3,746,834 3,839,718 — 2.4 6,804,756
Radio set sales (except auto) 4,947,006 4,648,707 + 6.4 8,332,077
Receiving tube sales 297,281,000 303,004,000 — 1.9 464,186,000
Cathode-ray tube sales 6,236,890 6,837,728 — 8.8 10,987,021
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SATELLITE TIMETABLE

TEST SPHERES I,II,II
DEC 15, FEB. '.MAR. 15
NOT EXPECTED TO
ORBIT

"MOONLET
MAY 1, 1958

SOVIET SPUTNIK
| OCT. 4, 1957

SOVIET SPUTNIK
WT. 184.3 LBS.
DIAMETER 22.8 IN.
R-F 20.005 MC

40.002 MC
ALT. 400 MI

VANGUARD MOONLET
WwT. 3.75 LBS.
DIAMETER 6.4 IN
R-F 108 MC

ALT. 300 MI

VANGUARD SATELLITES
I =53

wT. 21.5LBS

DIAMETER 20 IN.

R-F {08 MC

ALT. 300 MI

JUNE 15, 958|

I R—

TEST SPHERE I "sATELUT—E I

SATELLITE T %ATELL TE DI1 15ATELLI_TE ™
AUG.1, 1958 SEPT. IS, I958J NOV. 1, 1958

—
//tsATELuTE s

DEC. 15, 1958

SATELUITE VI
y FEB. 1, 1959

VANGUARD LAUNCHING
SITE - CAPE
CANAVERAL, FLA

U. S. satellite orbits are yet to be filled, but . . .

Vanguard's Center Gets Rehearsal

Although unprepared for
Sputnik, computer men
gained valuable information

VANGUARD'S Computing Center has
had a live and unexpected dress re-
hearsal in satellite orbit computa-
tions since Oct. 4 when the Soviet
Sputnik highballed without warn-
ing into space.

Although ahead of schedule in
preparation tor Vanguard, the IBM
center—under contract to the Naval
Research Lab—was not yet pre-
pared to go into high gear.

By 2:00 a.m. Saturday, the cen-
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ter’s IBM 704 computer was run-
ning. But reliable information to
feed into it was scarce.

Directional orientation for both
visnal (Moonwateh) and Minitrack
radio monitoring systems were set
up for a satellite going in an east-
west orbit from 35 degrees north
latitude to 35 degrees south. Sput-
nik had been launched at a 65-de-
¢gree inclination from the Equator
and was careening up and down the
Minitrack and Moonwatch stations
in an almost north-south path.

Radio reception was ruled out for
hours because Sputnik’s transmit-

ting frequencies were too low for
Minitrack. Frequency changes had
to be made and visual equipment re-
oriented north and south.

» Sightings—Visual observation re-
ports began trickling in to the
Smithsonian Astrophysical Obser-
vatory at MIT from observatories
and universities. They were unre-
liable on two counts: they came
from extreme latitudes like Alaska
and Australia where exact coordi-
nates were not known; and sec-
ondly, there was no assurance the
observer had seen the actual satel-
lite. Sputnik's nose cone and third-
stage rocket were also caught up in
orbits making already dubious
sightings less usable still. Several
sightings fed into the programmed
704 were promptly rejected by the
computer as false.

By Tuesday atternoon, Oct. 8, the
ten Minitrack stations had been
converted to receive on 20.0056 mec
and 40.002 mc and nine stations had
been heard from. But even this
data was not completely reliable.
One station received a steady signal
from the satellite for 45 minutes—
almost half way around the globe.
Extremes of the signal were sky
waves, giving erroneous positions.

» Computations—By carefully cull-
ing all data sent in, a minute-by-
minute orbital computation was
made 64 hours and some 2 billion
calculations after the computer was
started. Altitude and orbit shape
were not clear but schedule and
itinerary predictions have checked
out with reasonable precision.

Data sources are ten Minitrack
receiver stations, 150 teams of
Moonwatchers with twelve optical
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tracking cameras and the volunteer
observatories  and universities
throughout the world.

Visual observations go to the
Smithsonian Astrophysical Obser-
vatory at MIT while Minitrack data
is sent in to NRL in Washington.
From there, screened data is passed
on by teletype to IBM’s Vanguard
Computing Center.

Recorded on punched-paper tape,
data is fed through a tape-to-card
converter and into the already-
programmed computer. .

The 704 is able, with only three
accurate positions, to arrive at an
orbit. Once an orbit is established,
the launching site can be pin-
pointed.

Visual presentation of orbiting satellite
appears on IBM's type 780 cathode ray
tube display unit

Computers Approach 5000 Mark

Over 103 types now available
for research and commercial
applications

METEORIC RISE in the rate of com-
puter investments sharply spot-
lights substantial computer growth.
From ten million dollars per year
invested in 1953, the rate rose to
one hundred million dollars in 1956.
Within the next few years expendi-
tures should mushroom to one bil-
lion dollars per year.

This growth is reflected in a re-
port on digital computers issued re-
cently by the Office of Technical
Services of the Department of Com-
merce. By early summer over 4,900
computers had been manufactured.

» Cost—Computer costs range from
316,800 for the 46-tube Litton 40,
a portable differential analyzer, to
$4,200,000 for the giant 30,000-tube
RCA Bizmac. 0Of 103 computers
surveyed nine units cost more than
31,000,000 while 21 cost less than
$100,000.

» Tubes—Like computer costs, tube
quantities vary from 30,000 in the
Bizmac down to 40 in Logistics Re-
search’s ALWAC 800. Thirteen
computers possess in excess of 5,000
tubes, but 33 have less than 1,000,

8

To ease replacement problems ef-
forts have been made to standardize
tube types in computers. For ex-
ample, the 10,000-tube IBM 702 has
three tube types, the 9,800-tube
NORC has 20 and the 6,100-tube
IBM 705 has ten.

>Transislorization—According to

the report a trend toward transis-
torization is not yet apparent. Only
three models, the IBM 608, the
Livermore Automatic Research Cal-
culator (LARC) and the Philco
Transac S 1000 are completely tran-
sistorized. But nineteen other units,
most notably the Lincoln TX2, em-
ploy some transistors.

Largest number of transistors
are the 25,000 found in the TX2.
National Bureau of Standards’
SEAC, a general purpose scientific
calculator, supplements 2,229 tubes
with three transistors.

» Crystal Diodes—Consumption of
crystal diodes in digital computers
is considerable. The Bizmac uses
70,000. Twenty-two other models
use in excess of 10,000. Less than
16 models have fewer than 1,000.

» Arithmetic—Speed of arithemetic
operations varies considerably for
different units.

Punched-Tape Robot
Performs at NEC

Rumors of new assembly ma-
chines heard as one prototype
makes operating debut

HARD-WORKING committees chalked
up another success as the Hotel
Sherman doors closed on the Na-
tional Electronics Conference in
Chicago. Final attendance wag
close to that for previous vears.
Once again, engineers enjoyed and
profited from the quiet and leisurely
pace of this show, in contrast to
the noise, the crowds, and the rush-
to-see-it-all of the annual IRE con-
vention in New York.

» On Duty—A total of 230 booths
this year had 879 scheduled attend-
ants. In addition, top executives of
many firms were to be seen at their
booths, available for positive an-
swers at management level to sup-
plement the technical information
provided by their engineers and
sales staffs. As a result, booth
coverage probably set an all-time
high for the industry, and visitors
seldom had to wait for answers to
questions.

» Get-Around Gimmick—\Vith ex-
hibits spread through rooms on
four different levels, some badly
broken up by partitions, NEC man-
agement had a real problem in guid-
ing and luring visitors to the most
remote booths. Their highly effec-
tive solution—six time clocks and
a redhead.

At the main entrance was a dis-
play table packed high with door
prizes, a stack of time cards and
charted instructions for reaching
the time clocks at the remote cor-
ners of each room. A filled-in card,
validated at each clock, was tossed
into a barrel for the grand drawing
at the end of the show. The cur-
vaceous guide was strategically sta-
tioned at the stairs to the further-
most lower room, to coax dog-tired
engineers down that last flight for
coverage of 32 more booths. Suec-
cess of this planning was evidenced

by essentially uniform aisle popu-
(Continued on page 10)
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Burnell moves a y(p further

in toroid, filter and
related network leadership

" our new
Pelham

Manor

plant

Burnell & Co. is now producing toroids,
filters, and related networks in its new
Pelham Manor plant — largest and best
equipped of its kind in the country. For
customers, this means fast attention to
samples, quicker delivery of orders, more
solutions to netwo~k problems.

winding

look to Burnell to remain first in...

advanced research
product development
new design ideas
new circuit components
new production methods
economy

first . .. in toroids, filters, and related networks

EASTERN DIVISION SSSMECH PACIFIC DIVISION main

10 PELHAM PARKWAY 720 MISSION STREET assembly
PELHAM MANOR SOUTH PASADENA line
NEW YORK CALIFORNIA
Dept. E11Z
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INDUSTRY REPORT— Continued

Drilling is done at the right and in-
sertion of components at the left, under
step-by-step control of punched paper
tape in left-hand base cabinet af Design
Taol Corp’s Auto-Board. Hoppers at
top, holding 24 different values of
axial-lead camponents, release com-
ponents one at a time as called for
by tape

lation on all parts of the exhibit
floor.

» Rumor and FFact—DMultistation
automatic assembly machines are
running a poor second to women on
tv assembly lines, with the result
that some muchines are gathering
dust in odd corners of plants, ac-
cording to convention-tloor gossip.
Dark horse is the more complex but
more flexible single-station machine
which puts in one part after an-
other under control of punched tape.

Prototype of one such machine
was actually running in Design Tool
Corp.’s booth. Under control of
easily punched paper tape, this
robot drills required holes one after
another in one board while insert-
ing " parts in a previously drilled
board. A tiny belt conveyvor brings
axial-lead components to the inser-
tion head from 24 hoppers each hav-
ing a release solenoid controlled by
the tape. Loading and unloading of
boafds are manual, but board posi-
tioning is entirely automatic.
Changeover to new board design is
achieved simply by putting in new
paper tape, since 24 different values
of components can take care of most
board requirements,

A machine similar to this one
but guided by punched cards rather

10

Business Briefs

» Litton Industries, Beverly Hills, Calif. and Aircraft
Radio, Boonton, N. J., announces merger plans. Under
the proposed agreement, subject to stockholder ap-
proval, Aircraft Radio stockholders will be offered
choice of six-tenths share of Litton common or 0.23
share of Litton $100 par 5-percent cumulative pre-
ferred for each share of Aircraft Radio common. In
September, Litton Industries announced plans to
purchase Maryland Electronic Manufacturing of
College Park, Md. Pavment was to be made with
Litton stock, but amounts were not disclosed

» Standard Coil Products overcomes past loss opera-
tions. Net profit for July and August was about
$160,000. Further increases are expected in future
months. A net loss of nearly $1.5 mililon was reg-
istered in 1956. Profit improvement reported due
mainly to program to end loss in Standard’s Tuner
Division. Program included cutting overhead, ex-
penses and salaries and finding new markets

» F. C. Huyck & Sons plans increased concentration
on instruments, control devices and other products
for industry. For this reason company sold its
blanket and cloth plant in Vermont

» Credit Union National Association (CUNA) reports
that employees of electronic firms recently organized
six more credit unions to provide 4,100 members with
low cost credit facilities. Electronics manufacturing
groups now have 108 credit unions. New credit
unions were organized at Applied Electronics, San
Francisco, Calif.; Antennavision Manufacturing and
Engineering, Phoenix, Ariz.; Radio Television Prod-
ucts, Grass Lake, Mich.; Croslev-Avco, Evandale,
Ohio and Philco Corp., Sandusky, Ohio. In addition,
the National Electronics. Federal Credit Union was
organized at Malden, Mass.

than tape (ELECTRONICS, p 19, Aug.
20, 1957), is now in actual opera-
tion, with a market version being
readied for a price tag in the $100,-
000 range. It uses belted reels of
components in place of hoppers, all
feeding a single insertion head.

Still another machine of the flexi-
ble single-station tvpe is rumored
to be nearing completion behind
locked doors in a midwestern re-
search lab, under a development
contract with an as-yet unknown
manufacturer.

» Signal Corps Reole-—All of these
new machines are no doubt based

in large part on experience acquired
by GE in building ACAS for the
Signal Corps, even though this
granddaddy of the centralized-brain
assembly machines now rests idly
in the firm’s Utica plant. Industry
has thus taken up on its own the
campaign by the military for auto-
matic production equipment that
could be set up and changed over
within minutes to meet changing
military needs in an emergency.
Such fast changeover is needed
when hundreds of different boards
must be made for a missile control
computer.

(Continued on page 12
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Nominal Performance Charccteristics of Typical SPRAGUE Magnetic Shift Registers

L=y

-

=g |

B

|

OPERATING FREQUENCY s
Maximum (kc) 0-25 0-100 0-200 '
Recommended (kc) 0-20 0-90 0-190

VOLTAGE SIGNAL LEVEL 4 15 30 4 15 30 4 15 30

SHIFT PULSE o
Nominal Operating Current (ma} | 150 160 160 140 200 200 220 220 220 {
Voltage Drop per Stage (v) 2.4 8.0 9.5 8.0 10.0 13.5 6.8 6.0 9.5 !
Duration (usec at V2 amplitude) 7.0 6.5 5.8 2.0 20 | 2.5 1.2 1.2 1.2
Rise Time (usec) 1.8 1.8 r8_ 0.8 0.8 0.8 0.3 0.3 0.3

| Fall Time (usec) 09 | 1.8 | 09 08 | 08 | 08 0.3 0.3 03
~ | Peak Pulse Power (watts) 55 1.5 1.6 1.12 2.0 27 1.5 1.4 2.1
- INPUT PULSE
Amplitude (ma) 15 10 5 15 10 15 15 10 10
Duration (usec) 10 | 10 | 10 3 3| 3 2 2 2

PARALLEL OUTPUT PULSE
Amplitude (ma) 4 16 32 5 18 30 4.5 16 30
Ratio (min.) 10:1 ]0:] ]0:] 10:1 ]0:] ]0:] 8:] 8:] 8:] 3
Load Impedance (ohms, min.) 2000 | 6000 | 25,000| 1800 80_00 15,000 | 10,000 | 10,000 | 18,000 i

! DIODE TYPE (or equivalent} T1-7 T1-7 T1-7 T1-7 1-7 T-5 1-7 1-5 T-5
f‘;._l ENGINEERING DATA SHEET g111 | 9113 2115|9121 |9123 9125 9131 9133 9135 |'

-,

core-diode type magnetic

100% pulse performance tested

Wherever you use Sprague Magnetic
Shift Register Assemblies...in the
air or on the ground...in counters
for industrial controls or basic logic
circuits for computers . . . chances are
vou’ll be looking for uniformity and
reliability. That’s why Sprague uses
truly reliable components throughout
their construction. Why every core
used is subjected to rigid switching
tests before installation. And why every
assembly is 100% pulse performance
tested before shipment.

Packages matched to the application

SPRAGUE COMPONENTS:
MAGNETIC COMPONENTS

¢« TRANSISTORS -

assure long register life at minimum
cost. Register assemblies for ground
use are available in hermetically sealed
corrosion-resistant metal cases with
glass-to-metal solder-seal terminals for
severe environmental conditions, or
embedded in plastic for moderate en-
vironments. Special minimum volume
airborne packages are ideal for limited
space applications.

All standard packages are character-
ized by terminal spacing that simplifies
external mounting of semi-conductor
diodes, or they can be permanently

RESISTORS -

CAPACITORS -

shift register assemblies

packaged as integral assembly com-
ponents in Sprague special designs.

Single and multiple stage register
assemblies are available with read and
write provisions to meet most system
requirements. Standard designs can
easily be modified with additional
windings to perform various logical
operations.

For Data Sheets on core-diode type
magnetic shift register assemblies,
write the Technical Literature Section,
Sprague Electric Company, 35 Mar-
shall St., North Adams, Massachusetts.

spnnGUE®

the mark of reliability

INTERFERENCE

FILTERS « PULSE NETWORKS - HIGH TEMPERATURE MAGNET WIRE « PRINTED CIRCUITS
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INDUSTRY REPORT— Continved

BRAIN TUMOR detector, that uses a radioactive arsenic source, is one of the
new electronic devices shown at the Massachusetts General Hospital this month
when three major groups gather in Boston to hear . . .

Doctors Evaluating Electronics

Keynote of conference:
new medical concepts based on
a highly-developed technology

AN IMPORTANT annual conference,
taking place in Boston this month
(Nov. 6-8), is coming closer and
closer to bridging the gaps between
doctors, engineers and biologists.
The major groups sponsoring this
conclave: The Instrument Society
of America, The American Insti-
tute of Electrical Engineers, The
Boston Chapter of The Professional
Group of Medical Electronics of
the IRE and the Medical Physics
Group of Boston, will see and hear
about new devices that are explor-
ing breakthroughs in medical elec-
troniecs. But more than that, they
have raised their sights on a new
concept of medicine.

The tenth Annual Conference On
Electrical Techniques in Medicine
and Biology has planned specific
sessions that will appraise elec-
tronic devices used to study nerve
kinetics, blood flow and membrane
potentials.

12

» Problems—Despite the great
strides that have been made in
medicine since the beginning of the
second World War, unsolved prob-
lems in medicine are great and
pressure on the doctor to get his
work done is greater than it has
been in the whole history of the
medical profession. The demand
for treatment is greater than hos-
pital facilities will allow, despite
the huge medical centers that have
multiplied during our generation.
There are just not enough skilled
and properly trained doctors to take
care of our demands. There are not
enough hospital beds to accommo-
date patients. Labor costs are
rising too, and the big problem here
is to free skilled men and women
of medicine from routine tasks so
that they may better devote their
skills and training to more compli-
cated tasks.

» New era—Medicine has now
reached the stage that can no
longer get along without a tech-
nology that will handle the doctors
work more efficiently. Up to very

recent times, progress in biological
research has been accomplished by
using methods and techniques that
are comparable, in a way to the
methods of production used during
the early stages of the industrial
revolution,

Up to recent years medicine
hasn’t had its share of the elec-
tronics technology because medicine
has been small business, not able
to afford the research necessary to
develop medical electronics as it
should be developed. But medicine
is now growing slowly and surely
into big business that is spending
more and more electronics money
for biological research.

Plane Maker Turns
to Instruments

Circuit analyzer is first electronic
product to be marketed by
Republic Aviation

MILITARY aireraft manufacturers
are looking beyond expanding mis-
sile business to replace lost plane
sales.

Several months ago Republic
Aviation began to market an elec-
tronic circuit analyzer. A number
of other electronic test equipment
items, now under development, are
expected to be released for sale
shortly.

Also, for years Republic has made
many electronic test instruments
for its own use. Until now, no ef-
forts were made to produce for sale
because of pressing aircraft orders.

» Personnel—The growth of the
electronics tooling department illus-
trates the new emphasis on elec-
tronics at Republic. In three years
it has grown from 12 to 124 mem-
bers.

As this department does only de-
velopment work and limited manu-
facturing, a separate electronics
manufacturing department, and
possibly a special electronics divi-
sion, is in the offing.

Here's how the circuit analyzer

works. Circuits are harnessed to
(Continued on page 14)
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For A

Inico Magnets—Stock

ety ARMOUD”

or Special

Materiaty

Cast Alnico Magnets are most com-
monly made in Alnico V, VI or III.
Sintered Alnico Magnets usually are
made in Alnico II, V or VI. Special
permanent magnet materials include
Vicalloy, Cunico, and Cunife,

Engineoring Ded

Write for your copy
BULLETIN GC-105C

Contains useful data on Alnico Mag-
nets, their physical and magnetic
properties. Also lists stock items and
standard tolerances for cast and sin-
tered magnets.

ADDRESS DEPT. E-711

ELECTRONICS — November 1, 1957

Your best bet when looking for a
source of Alnico magnets and assem-
blies is Ameld—producer of the
most complete line of magnetic ma-
terials in the industry. Arnold can
supply your need for any size or
shape of Alnico magnert, as illustrated
by the variety pictured above.
Weights range from a few ounces to
75 pounds or mase. Die-cast or sand-
cast aluminum jackets, Celastic cov-
ers, etc., can be supplied as required.
Gomplete assemblies are available
with Permendur, steel or z2luminum

bases, insetts and keepers as specified
—magnetized and stabilized accord-
ing to the requirements of the ap-
plication.

A wide range of the more popular
shapes and sizes of cast and sintered
magnets are carried in stock at
Arnold. Unsurpassed plant facilities
make possible quick delivery of all
special orders. ® Lez us handle your
maguetron, traveling wave tube and
wave guide permanent magnet require-
ments, or any other magnetic material
Specification you may have.

WSWwW 6878

o

A

\RNOLD [-NGINEERING (COMPANY

3

Circle 71 Readers Service Card

~ Main Office & Plant: Marengo, lllinois
Repath Pacific Divisior: Blant: 641 Eost 615t Street, Llos Angeles, Calif. |
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~ Bosfon 260 Berkeley S. _
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INDUSTRY REPORT— Continued

Circuits of F-85 interceptor being
checked with 400-circuit automatic
analyzer

the analyzer which first checks
every circuit under test, lighting up
to indicate malfunctioning ones.
Then the instrument tells the na-
ture of the trouble—short, ground
open or reversed connection, weak
insulation.

» Capability-—The analyzer comes
in five different models with capac-
ity to test assemblies of 100, 200,
400, 800, and 1,200 circuits. The
portable 100-circuit model can be
used in the field.

One advantuge of the analvzer is
speed in circuit checking and result-
ant labor savings., If all circuits
are ok they can be checked out in a
few seconds on the small models and
in a few minutes on the largest.

One circuit testing job used to
take a minimum of 75 hours at Re-
public when a bell or light system
for checking individual circuits was
used. The same job, including setup
time, now takes four hours. Fur-
thermore, unskilled workers can
quickly be taught to do the job.

Versatility has been achieved
through use of removable program
boards. If one analyzer is being
used to check different circuits,
separate program boards are wired
for each circuit.

» Market—Aircraft, electronic and
television, missile, computer and
automotive manufacturers as well
as ship operators have indicated in-
terest in the analyzer.

14

Military Electronics

P Development and production of a 16-in. all-glass
cathode-ray tube for military use is announced by
Westinghouse. Equipment to house the tube, desig-
nated 16AKP7, is less complicated since there is no
need to insulate the cone of the tube from its sur-
roundings

» Nearly 6,000 people at Tglin Field, Fla. watched
a heat-seeking Sidewinder pursue and destroy a 5-in.
rocket fired from an F-100

» Shock waves that reach speeds of 100,000 mph and
produce temperatures of higher than 100,000 degrees
C are being created in a hydromagnetic shock tube
built at Lockheed’s research and development center,
Palo Alto, Calif. To produce the wave, a large high-
voltage charge is rapidly discharged from a bank of
condensers at one end of the shock tube, creating a
bubble of superheated gas. Expansion of the gas
bubble produces a high-velocity and intensely lu-
minous shock wave that flashes down the tube. The
wave is boosted to the tremendous speeds and tem-
perature by external magnetic fields which interact
with the high-current discharge

» Single spindle, five-axis profile milling machine
recently underwent performance and acceptance
tests by USAF. The five axis machine in addition
to conventional longitudinal, transverse and depth
motion, can he tilted in both longitudinal and trans-
verse directions plus numerous combinations of the
two. All five motions are continuously and simul-
taneously controlled and synchronized by magnetic
tape

Is This the Year for Stereo?

Despite strong public interest
in stereo sound, many in hi-fi
industry remain cautious

THE past few months have seen
most of the major phonograph rec-
ord companies giving the green
light to full production of stereo-
phonic magnetic sound tapes. They
have also been marked by the first
public demonstrations in a score of
vears of single-groove stereo disks.
Upon hearing stereo for the first
time, one observer at the New York
hi-fi exhibit in October was heard
to remark, “This is what I expected

hi-fi to be in the first place!”

» Downbeat—Despite the all-out
support of the giants of the record
industry, and in the face of con-
sumer interest, many hi-fi manu-
facturers are bearish about stereo’s
future. Only about one-third of the
exhibitors at the New York show
are pushing stereo at all. Attitudes
of the other range from cautious

optimism to downright pessisism.
Many of them recall that stereo
sound has been on the scene in one
form or another for over two
decades, but never caught on with
(Continved on page 16)
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EKCAMLE machines

for
faster,
more precise

AUTOMATIC
DIODE BEADER #2719

CRYSTAL GROWER
29018

AUTOMATIC

DO S S ENGINEERING COMPANY

GLASS BODY MAKER
2461 GENERAL OFFICES:
1310 SEVENTH STREET. NORTH BERGEN, N. J
PLANTS:
SEVENTH STREET, NORTH BERGEN, N. J
HUDSON AVE., UNION CITY, N. J.

DESNGNERS AND BUILDERS OF SPECIAL AUTOMATIC AND SEMI.AUTOMATIC EQUIPMENT FOA ALL INDUSTRIAL OPERATIONS
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INDUSTRY REPORT— Continued

the public. Some cite the rather
lukewarm results of the stereo-
phonic promotion in motion pic-
tures.

» Upbeat—At the annual conven-
tion of the Audio Engineering So-
cietv, however, which ran concur-
rently with the New York show, the
tremendous interest in stereo was
in evidence throughout the program.
In addition to one afternoon and
evening being devoted exclusively
to the topic, stereo was alluded to
in numerous other papers. Some of
the subjects included stereo stand-
ards and duplication, stereo disks,
three-speaker stereo using a phan-
tom circuit, pseudo stereo, stereo

reverberation, three-channel stereo
recording, stereocasting and stereo
reproduction in the home. The mnii-
nority of stereo proponents at the
show claimed capacity crowds for
all of their demonstrations, which
in turn sparked the writing of or-
ders from distributors and dealers.
They point out further that one
company which introduced stereo
tape several years ago, has been
making original masters in stereo
ever since and has a huge supply
of material in the vaults to meet
expected demand. One of the more
active independents now has 50
items in its tape line and expects
to jump the number to 75 by the
end of the year. This firm’s ratio

-
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NEW electric gun accelerates projectiles to 30,000 feet a second as . . .

Missile Research Gets Hotter

Mass accelerators, shock guns
test materials; wind tunnels
simulate 15,000 F temperatures

SPEED-PRODUCED heat and materials
problems are roadblocks which de-
signers of missiles, rockets and
supersonic aircraft must hurdle.
Electric guns, shock tubes and
super wind tunnels used in aero-
dynamic research produce a demand
for instrumentation effective at ex-
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treme temperatures and speeds.

» Electric Gun—One electric gun,

designed at a GE missile nose test-
ing lab, can accelerate a 20-gram
projectile to 80,000 feet per second,
twice the limit of explosive propel-
lants.

Actually, the wind tunnel is an
electrical-arc mass accelerator. It
consists of a long gas-filled barrel
with a series of ring electrodes

of tape sales is reported to run
about 90 percent stereo against
about 10 percent monaural.

> Platters—Feeling in some quar-
ters is that stereo can never reach
the mass market with tape alone,
and most disk manufacturers are
engaged in research aimed at a
stereo record. Several such svstems
developed in Europe have had a
careful going over from American
firms. Manufacturers have also in-
dicated interest in a recently an-
nounced U. S, system. At least one
company is known to have imported
equipment for experimental use. A
major record producer is reported
to be developing another system.

alternatly charged positive and
negative. As the projectile passes
each electrode, the gas filling the
barrel is ionized behind the pro-
Jectile by an intense electrical dis-
charge,

One researcher believes the mass
accelerator could be used as a
weapon because of its terrific speed.
He noted that 30,000 feet per sec-
ond is sufficient to break through
gravity.

> Shock tubes—Some shock tubes
are longer than 100 feet. They
simulate high speed flight by bring-
ing a powerful shock wave to the
target. They require instrumenta-
tion and recording equipment able
to operate in the millionth-second
range. One built at Avco Research
Lab produces a shock wave of 18,-
000 mph and a temperature of
15,000 F, sufficient to vaporize
metal.

The wave is produced by placing
a sturdy diaphragm between the
shock tube and an explosion of com-
pression chamber. When the dia-
phragm is broken, the shock wave
is released into the low-pressure
side.

> Wind tunnel—McDonnell Air-
craft recently built a full-scale
wind-tunnel facility which simu-
lates conditions at 5,000 mph. It
can test 15-foot-long structures at

(Continued on page 20)
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Type 1391-A Pulse, Sweep, and Time Delay Generator, $1745

The Type 1391-A Pulse, Sweep, and Time-Delay Generator ~ The Type 1391-A Pulse, Sweep, and Time-Delay Generator takes
is the most versatile pulse package commercially available external sine wave, square wave, pulse, or other cyclic voltage —

. o uses this signal to synchronize its delay, sweep, and pulse circuits
today. Pulse, sweep, and gate outputs (both positive and nega- and makes avaitable at its various binding posts:

tive), triggers, delayed signals, and timing signals are all avail- piact_trigger puise (or synchronizing

able at the front panel. Double pulsing (in three different ways)  pulse) timed by the imput signal. Gensrater
and the generation of pulse bursts are readily accomplished. O akaire o e I By generator . Choracteristics _soeweve 1 oo
Performance specifications are excellent — they include ex- 1o perform time selection, built-in coinci- | FRF Drive Sauore Wove} o
. : 3 dence ciscuitry permits timing of the de- 3 Pulses
tremely wide ranges of pulse duration (0.05us to 10°us), pulse-  iayed synchronizing pulse to be controlled ~ “r<hronizina ScheoNiL e e
repetition frequency (dc to 250kc), time delay (1us to 1.1 sec), Y externally generatert pulses fed into 4pec 1500

. . Delay— - se
output impedance (50-600¢), and pulse amplitude (up to 90 push-pull sawtooth valtage of sufficient f j o 1o e
acy
ltS) amplitude to be applied to the deflection eloyed Jiner 002%
vo P plates of any oscilloscope for examining  Synch. Pule—|

Yet the basic pulse characteristics are outstanding: rise and }:edﬁi?:graat3;‘..sligéu;zlgmppu$s::i or for use  cConcdence 3-1000see.

. 11 . .. . te 1

decay times as low as 25 millimicroseconds, negligible over- o g, oy cating puise having the same  gubhout
shoot, no ramp-off, no duty-ratio restrictions, and pulse jitter duration as the sweep. 38

———
; i Positive or negative pulses with excellent ~ Sweep Gate-
as low as one part in 50,000. shape characteristics, continuously ad-

; . 9 q J justable i duration, amplitude, and delay ot
Werite for our Pulse Bulletin which describes this instrument with respect to (a) the input trigger and  Pushrul *03psec o 100,000 sec

q b a 3 (b) the sweep, at a variety of output im- Oulput Impedan
compietely (it also describes our Unit Pulse Equipment). pe%!an:es‘. P e / o Z0-50 10600 Ghms

GENERAL RADIO Company

. “
275 Massachusetts Avenue, Cambridge 39, Mass., U.S.A. All G-R Products
Broad Avenue at Linden, Ridgefield, N. J. NEW YORK AREA 1000 N. Seward St. LOS ANGELES 33 are now covered by a

8055 13th St., Suver Spring, Md. WASHINGTON, D. C. 1150 York Road, Abington, Pa. PHILADELPHIA ®
2-Year Warranty

1182 Los Altos Ave., Los Altos, Calif SAN FRANCISCO €605 W North Ave,, Oak Park, Ill. CHICAGO
Circle 72 Readess Service Card

Sweep Duration
Jpsec to 120,000psec.




PERFORMANCE-PROVED

TRANSISTORS

for Superior Reliability ... Superior Performance

Raytheon presents this full complement of both Silicon and
Germanium PNP Transistors in the JETEC 30 package including new
RF and AF Types and several types in an extremely small package.

All these Transistors are made by the Raytheon-perfected fusion-alloy
process that assures superior electrical performance and supreme
reliability; life tests aggregating over 20,000,000 transistor hours show

less than one open per 800,000 hours and no shorts.

| Type Case \ Beta Ic Ir b T fab Noise | Dissipation Coefficient '
N ’ = Factor ™ 1n"aic T I Sink
max. ave. ave. ave. ave. ave. ave. max.
SILICON volts na ua ohms kilohms Ke db °C/mw | °C/mw
2N327 A 40 14 0.005 0.005 1300 900 300 30 0.43 0.25
TRANSISTORS 2N328 | A | -3 | 25 | 0005 | 0005 | 1500 | 1000 | 350 | 30 | 043 | 025
2N329 A -20 50 0.005 0.005 1800 1250 600 30 0.43 0.25
2N330 A -20 18 0.005 0.005 1500 1000 500 15 0.43 0.25
Type Case Vee fab Hre, Hrg, Rise Time* Dissipation Coefficient
In Air In Sink
mel':s. ah\d’g‘ 1, a=wla‘ma Is _avtle(.) ma m::é °C/mw °C/mw
COMPUTER N Ver=—025V | Ver=—0.35V #
2N42S A -2 4 30 18 1.0 0.4 0.18
TRANSISTORS 2N426 A -18 6 40 24 0.55 0.4 0.18
2N427 A -15 11 55 30 0.44 0.4 0.18
2N428 A —-12 17 80 40 0.33 0.4 0.18
*Ic — 50 ma; Is, = 5ma; R, = 200 ©2; Iz, = 5 ma; Grounded Emitter Circuit
Type Case Vee Beta Power Gain Ico Noise Fact; Dissipation Coefficient
Class A InAir | InSink
max. ave. ave. ave. ave.
volts smal! signal db na db °C/mw °C/mw
2N422 A -20 90 40 6 6 max. 0.36
GENERAL PURPOSE 2N464 A 40 2 40 6 T 036 0.15
2N465 A -30 45 42 6 12 0.36 0.15 |
Aublo 2Naee A 20 %0 44 6 12 036 055 |
A -15 180 45 6 12 0.36 0.15
TRANSISTORS 2N130A B 40 2 40 6 12 0.59
2N131A B -30 45 42 6 12 0.59
2N132A B -20 0 44 6 12 0.59
2N133A B -20 50 38 | 6 6 max. 0.59
CK754 B -10 300 45 | 6 0.59

Your Design is Better

‘when you use RAYTHEON SEMICONDUCTORS
Your Product performs Better
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Type Case Vce fab Beta tob n" Dissipation Coefficient
GENERAL PURPOSE mar, ave. ave. ave. ave. oL IRSink
volts Mc wpf ohms °C/mw °C/mw
RADIO FREQUENCY ™ ;5 f\ —}g 25 2 12 78 0.4 0.8
2N414 - 6 40 12 8 0.4 0.18
TRANSISTORS 2N416 A -12 10 60 12 90 0.4 0.18
2N417 A -10 20 80 12 100 0.4 0.18
Type Case %‘;g;'et Vee cob Gain Type Case %'s'gg:; Vez Cob Gain
IF AND RF vois |t | b vois |t | ab
RADIO RECEIVER 2N481 A 0Osc. -12 | 12ave. | — 2N413 A 0Osc. —18 | 12ave. | —
2N482 A IF ~12 1242 31* 2N413A A IF —18 | 1242 S
TRANSISTORS 2N483 A | IF -12 1242 35* 2N414A A IF —15 | 1242 35*
2N48a A LIF 10 | 122 | 3%+ | 2Na1a A | Conv. | —15 { 12ave. | 26%
2Nass A Conv. —12 | 12 ave. 26¢
2N4asé6 A | Conv. —10 | 12 ave. 301
*Maximum Available Gain @ 455 ke $Conversion Gain @ 1 Mc
Circuit Supply Power Gain Dissipation Coefficient
Type Case Usage Voltage Class A Class B in Air Tn Sink
AUDIO volts db db °C/mw °C/mw
RADIO RECEIVER 2N359 A Output -16 40* 37t 0.36 0.15
2N360 A Output -16 37+ 34t 0.36 0.15
TRANSISTORS 2N361 A Output 16 34+ 31 0.36 0.15
2N362 A Driver -16 4le — 0.36 —
2N363 A Driver —16 3le — 0.36
*@ 50 mw, 9 volt supply 1@250 mw, 9 volt supply »@ 1 mw, 9 volt supply
All ratings taken at 25°C. All types are hermetically sealed.
Unless otherwise indicated all data taken at Vee = —6 volts, T = 1.0 mA
4 Newton, Mass.: 55 Chapel St., Blgelow 4-7500
(® ) SEMICONDUCTOR DIVISION |\l vori: 569 rith ave., paza 9-3900
za Silicon and Germanium Diodes and Transistors « Silicon Rectifiers Chicago: 9501 Grand Ave., Franklin Park, TUxedo 9-5400

Los Angeles: 5236 Santa Monica Blvd,, NOrmandy 5-422I
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INDUSTRY REPORT— Continued

1,000 F and smaller pieces at 1,500
F, approximating 15,000 F and
5,300 mph at 90,000 feet altitude.
ARDC’s new “Hot Shot” wind
tunnel simulates flights of 11,000
mph at 15,000 F in order to investi-
gate missile skin-cooling methods.
Cornell Aeronautical Laboratory is
planning an installation to real-
istically test aircraft and missiles
in an airflow of 10,000 mph and

9,000 F, according to reports.
» Flight tests—Instrument and
equipment makers, who provide
flight-test engineers with tools, are
pushing at high temperature, high-
pressure barriers as well. Consoli-
dated Electrodynamics, for example,
recently announced a water-cooled
pressure picup adapter which allows
the transducer to operate at 2,000 F,

Analyzer Identifies Automatically

From left to right, metal anlyzer consists of amplifier and recorder cabinet, direct
reading head in front of automatic control cabinet, quartz spectrograph, and electro-
static-screening cabinet

Machine gives direct-reading
of spectrum values obtained
from electrical measurement

A FRENCH-DESIGNED metal analyzer
that permits direct and instan-
taneous identification of specimens
automatically is being introduced
this week at the Metal Show in
Chicago.

Unlike spectrographic analyzers
which use as many multiplier
phototubes as there are lines in
the spectrum to be recorded, the
Spectro-Lecteur uses only two
multiplier phototubes, says Inter-
continental Electronics Corp.

One multiplier phototube views
a characteristic line of the basic

20

metal in the alloy. The other
travels automatically along the
focal plane of the spectrum, stop-
ping at selected lines for a de-
termined length of time according
to a prearranged program.

»Direct Reading—1In photo-
graphic-analysis, measurement of
the density of the plate gives the
value of the ratio of the character-
istic spectrum line of the basic
metal in the alloy to the spectrum
of one of the other element con-
tained in the alloy. However, in
the Spectro-Lecteur’s direct-read-
ing method, this ratio is obtained
through electrical measurement of
potentials across the terminals of

capacitors loaded by the multiplier
phototubes. The ratio is then re-
corded on the chart continuously.

Analysis of a metal alloy in-
cluding six elements can be com-
pleted within 57 seconds, says
Intec.

» Advantages — The Spectro-Lec-
teur is reported to have these other
advantages:

¢ It successively records all the
elements according to their own
period of stability.

¢ Changeover from analysis of
one alloy to another with a dif-
ferent base metal can be done
within two minutes.

e Maintenance is
there are only two
cuits.

¢ Installation takes two days.

easy because
electronic cir-

Britain Pushes
Airborne Controls

Exhibition features flight
data systems, navigational
aids and transistor devices

BRITAIN’S shift from aircraft to
guided weapons is today spotlight-
ing control components. This means
the British electronics industry is
now playving a larger role in the
manufacture of guided weapons
than the aircraft industry.

So says Aubrey Jones, Minister
of Supply, in commenting on the
exhibits of control components at
last month’s exhibition of the So-
ciety of British Aircraft Construc-
tors.

Typical exhibitors were Ferranti,
English Electric, Plessey, Elliott
Bros., Dowty Equipment, and H. M,
Hobson, to name a few of the 400
firms that have been engaged in
guided weapons development.

» DIAN System—One important
navigation feature at the show was
the integrated DIAN system intro-
duced by Decca Navigation Co. of
London. The system comprises the
Decca Navigator System for short-

range positioning; Dectra long-
(Continued on page 22)
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NEW T/PLOTTER
CUTS VIBRATION
TEST TIME

50% to 75%

Automatically Plots Detailed
Curves of Transmissibility

Immediate

evaluation of

system
transmissibility is made possible by the
new Barry-lnsco T/Plotter which auto-
matically draws a continuous curve of
transmissibility. The T/Plotter eliminates

data processing and conversion, and
ends laborious point-by-point recording,
calculating, and curve plotting. And be-
cause the recorded curve is continuous,
there is no danger of missing significant
peaks through arbitary choice of points
in the plotted curve.
How it works

Vibration pickups on the shaketable
and on the test specimen feed their a-c
voltage outputs into identical amplifiers
and rectifiers in separate channels of
the T/Plotter. The instrument’s servo
system responds to the difference be-
tween the two voltages, which is a meas-
ure of transmissibility.

Fast scan over the entire frequency
spectrum quickly shows resonance points,
and slow scan provides detailed analysis
of these resonances, (see curves below).
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Measurement range

The T/Plotter can be set for full-
scale ranges of 0.2, 1.0, 10, and 100.
Any standard laboratory vibration pick-
up can be used. Frequency range is
from 5 to 4000 cps. Accuracy is =2%
to 2000 cps, +2%2% above 2000 cps.
Chart speed is variable from 6 to 960
inches per hour, in 16 steps.

Released time for laboratory equip-
ment and personnel, resulting from the
faster and more accurate measurements
possible with the T/Plotter, expands the
capacity of present lab facilities — with-
out adding space, shaketables, control or
metering apparatus to existing equip-
ment. Write for Bulletin 57-04 that tells
how you can cut vibration-test time 50
to 75%.

ELECTRONICS — November 1, 1957

How to design for A
RELIABILITY UNDER
SHOCK and VIBRATION

A typical mobile
electronics instal-
latian as supplied
by Craig Systems,
Inc . Danvers,
Mass.
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To protect electronic gear against
road shock during travel over

rough terrain, Barry Cup-mounts
supporting equipment racks of
mobile air-traffic-control units
combine effective protection
against high-impact shock with
efficient isolation of vibration fre-
quencies above 45 cps. This iso-
lates the structural resonances of
the vehicle, with no amplification
of vibration from tires and springs.
In other applications. these
mounts protect against the high
transients of gun-fire shock. De-
tails of load ratings, sizes, and
characteristics with useful data
on choosing Cup-mounts — are
yours in Barry Product Bulletin
56-02, free on request.

JIOIAY3S IVINDIHIA ¥O4 ¢

To protect sensitive electronic
equipment in jet aircraft against

landing shocks, while maintain-
ing in-flight vibration isolation,
mounts must be able to withstand
the severe conditions indicated by
the curves of Fig. 1, plotted from
actual measured landing shocks.
ALL-ANGL Barry Mounts, hav-
ing natural frequencies above 25
cps, keep shock displacements
within reasonable limits. Load-
deflection curves, for this family
of isolators that give protection
under high thrust loads applied
in any direction, are shown in
Fig. 2. For complete performance
dataon ALI"ANGL Barry Mounts,
write for Data Sheet 57-02.

11T IA1
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LOAD-DEFLECTION CURVES o,

%140 | MIL-SIZE 2 ALL-ANGL ISOLATOR — ot
i g

I3

!

OUNDS PER 1SOLA

LOAD

60 B0 100
CEFLECTION — MILS

g/ i
BARRY @. MOUNT

SALES REPRESENTATIVES
IN ALL PRINCIPAL CITIES

WATERTOWN 72, MASSACHUSETTS

IDIAY¥3S L4VADAIV 404 ¢
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INDUSTRY REPORT— Continued

range navigation system and dop-
pler navigation for positioning in
areas where on ground facilities
exist.

In the composite DIAN scheme,
navigational information from all
three systems is displayed on the
same presentation unit. This re-
duces size, weight and complexity
of doppler components. The Decca
doppler system incorporates a wind
memory system said to be more
accurate than other systems based
on storage of ground speed and
drift.

Computer unit in the Decca sys-
tem is completely transistorized
with a-c transistor servos driving
integrating motors and resolvers.

» CADF System—An improvement
in vhf and uhf direction-finding
svstems is seen in Standard Tele-
phones and Cables commutated
automatic d-f system. In this sys-
tem site errors are reduced by a
factor of ten. Use of a wide base-
line in the antenna system results
in an improvement of three on a
given suppression of horizontally
polarized pickup in the Adecock d-f
svstem.

The CADF system consists of 18
omnidirectional antennas operating
either between 100-156 mc or 225-
400 mc and placed uniformly about
the circumference of a 45-ft metal
counterpoise with a reference uni-
pole antenna mounted in the center.

Output of each antenna is suc-
cessively switched by diode switches
at 30 times a second to one receiver,
while output of the reference an-
tenna is connected to a second re-
ceiver. Output of receiving system
is mixed and demodulated; a sine
wave is obtained with a frequency
of the antenna switching cycle
whose phase varies with azimuth.
By comparing this with the refer-
ence signal in a phase comparison
circuit, the bearing to an accuracy
of 0.5 to 1.5 degrees is presented on
a crt.

» Airborne ssb—An airborne ssb
h-f transmitter/receiver is in pro-
totype production by Mullard.
Other companies are known to be
working on such a system in Brit-
ain, but Mullard’s 12-channel unit
has successfully completed flight

22

FCC Actions

> Allocates 1,200 ke of spectrum space between 150.8
and 152.0 mc for use of the nongovernment land
mobile service

> Allows Radio Corp. of Puerto Rico to build a radio-
telephone station for communication with the Do-
minican Republic by tropospheric scatter

» Permits Western . Union Telegraph to establish
subscriber rates for class M full-descriptive service
on football games of the National Professional Foot-
ball League

» Amends tv assignment tablemoving channel 13 to
Hibbing, Minn., and substituting channel 9 for chan-
nel 13 in Bemidji, Minn.

» Grants All-American Cables & Radio new license
to land and operate two submarine cables connecting
New York City with the Panama Canal Zone, with an
intermediate landing at U. S. Government Reserva-
tion, Guantanamo, Cuba

» Changes Domestic Public Radio Service Rules to
permit operation of microwave auxiliary stations at
fixed points in addition to present mobile operation

> Expresses regret at the death of former FCC Com-
missioner and Chairman Wayne Coy, “whose contri-
bution to the progress and development of electrical
communication in our country is recognized by all”

» Publishes a 1,485-page report of the Network Broad-
casting Study ordered by Congress in 1955. Report
includes a recommendation that the Commission for-
bid any licensee’s owning more than three vhf sta-
tions in the nation’s top 25 markets

trials which showed the 300-watt
transmitter output to be equivalent
in range to a dsb carrier of 2.5 kw.

The Mullard system uses con-
trolled-carrier ssb modulation com-
pared with usual American use of
suppressed carrier.

» Devices—Here are some of the
other featured devices at the Brit-
ish Aircraft Show:

Hydraulic jet control valve by
Ferranti Ltd. operating at supply
pressure of 1.500 lbs/sq in. control
effected by two sets of replacable
potted control coils which give a
differential output pressure of R0
Ibs/sq in./ma plus or minus 1 1b/sq
in./ma in one model with a maxi-
mum of 700 lbs/sq in. In a second

model 140 lbs/sq in./ma is obtained
with a maximum of 1,000 lbs/sq in.
where only one set of coils is used.
In both models the hyvstersis loop
only results in a maximum devia-
tion of 1.5 percent of maximum
current.

Also by Ferranti—a 300 GM
viscously damped shorted-turn ac-
celerometer covering the range plus
or minus 25 g with a sensitivity
of 0.23v/g and a linearity of bet-
ter than 2% percent. It consists of
a symmetrical laminated core. The
center limb carries the energizing
coil and the two outers the second-
ary coil. A shorted turn of copper
which 1is the inertia mass is
mounted on retaining springs.

(Continued on page 24)
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NEWS FOR USERS OF HEAVY-DUTY ELECTRICAL AND AUDIO CONNECTORS
I

e

THE ACQUISITIOX OF THE acH O owwf}awvw(r

BY &&oq?a{ 7

The news is out—and it's good news! Elco Corporation’s wholly-owned
subsidiary, Elco Pacific, has acquired the Macson Company. Macson has
for years manufactured heavy-duty electrical and audio cable connectors
which were judged on quality and reliability for commercial and

military use; and based on these considerations, Macson has established
an enviable reputation. These connectors have found great acceptance

<

in equipment used in such diverse classifications as. ..

e Audio and Hi Fi Equipment—where heavy-duty connectors
are required

e Geo-Physical—waterproof heavy-duty power-connectors in
oil-well drilling

e Computors—in power-supply equipment

e Motion Pictures—in heavy electrical light, sound, camera

installations

Power Supplies for Military Equipment of various natures

Construction—electrical drill, compressor, etc. power equipment

Trucking—in electrical cabling of trucks to trailers

Electrical Power Supplies for any miscellaneous heavy-duty use

With the acquisition of Macson, Elco is adding this complete line of
power and audio connectors fo its own present line; and in addition,
Macson's facilities will give Elco the opportunity of serving you on the
West Coast with on-the-spot service which your rapidly expanding
industrial area requries. Yes, Elco now covers the continent from East
to West; and wherever you are, whoever you are.... Elco stands
ready to serve you better!

PACIFIC, Macson Division, 3260 Motor Avenue, Los Angeles, Calif

HOME OFFICE & PLANT, "M” Street below Erie Avenue, Philadelphia 24, Pa.
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Panel Amplifier Shows X-ray Image

Experimental thin screen can
multiply x-ray brightness by
100 times, hold it for viewing

FOrR SEVERAL YEARS medical elec-
tronics has been striving to perfect
equipment that will give doctors a
clearer view of what goes on inside
the human body.

Now RCA announces an electronic
amplifying panel which presents a
bright x-ray image for up to 30
seconds after only a short exposure
to the x-ray source. The thin screen
reportedly multiplies by 100 times
the brightness of certain medical
X-ray images.

» Advantages—Researcher Benja-
min Kazan (in picture) describes
the amplifier as comparable in size

and thickness to conventional flu-

oroscope screens, and with these
other special capabilities:

* Greater visual contrast to al-
low easy viewing in rooms with
moderate lighting.

* Reduction of the subject’s x-ray

24

exposure by holding of a bright
image.

e Erasing in less than a second
to present a new image immedi-
atelv.

¢ Expedient filming of the x-ray
image from the amplifying panel.

» Application—A variety of appli-
cations may result from the experi-
mental panel. For example, says
Kazan, “a thin panel which presents
a bright x-ray image after only a
short exposure to the x-ray source
and holds it up to half a minute,
might be used to provide immediate
visual information for the surgeon
during certain types of operation.
“This might be done in such op-
erations as the pinning of a hip,
in which the location of the pin
must be carefully determined by
observation. At the present time,
such checking during the operation
is normally acecomplished by record-
ing the x-ray image on film, hur-
riedly developing the film outside,
and rushing it back into the operat-

ing room.”

He adds that x-ray amplification
on a thin, large area panel can be
easily viewed and manipulated, and
is free of complex auxiliary equip-
ment.

» Materials—Panel consists of a
“sandwich” of two materials in ad-
Jjoining layers between transparent
electrodes. One layer—photocon-
ductive powder—conducts current
only when exposed to x-rays. The
other—an electroluminescent mate-
rial—emits a bright light when an
electric current is passed through
it.

Voltage is applied across the
sandwich. When an x-ray pattern
strikes the photoconductive layer,
it acts as an electrical valve—al-
lowing current to pass through to
the electroluminescent layer, which
emits light corresponding to the
x-ray pattern.

Apparatus is entirely experi-
mental now and is being demon-
strated for the medical profession,
Demonstration gear with 12-in.
screen showing the effectiveness of
amplifying panel would have to be
adapted for actual operating room
model. An amplifying screen that
permits continuous viewing of mo-
tion with low-level x-rays is a long-
range objective.

British Tv Reaches
97% Of Population

Radio Show closing marks new
industry era: setmakers offer
innovations to keep up demand

WHEN BRITAIN’S National Radio
Show at Earl’s Court, London,
closed the doors on its 330,445
visitors at the end of a 10-day ex-
hibition last month, it marked the
coming of age of British television.

Coverage by the BBC now
reaches 97 percent of Britain’s 50-
million population. The rival com-
mercial ITV (Independent) service
expects 85 percent saturation by
1958 and 90 percent by 1960.

This growth has brought demand

(Continued on page 26)
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PERRKIN

2-36 VOLTS @ 15 AMPS SPECIFICATIONS

Regulation: 5.32 Voit Range: +-12%
2-5 Volt and 32-36 Volt Range: +2%
AC Input: 105-125 Volts, (for 2-32 V.DC), 110-125
V, (for 32-36 V,DC), 1 phase, 60 cps
(8 amps)

Ripple: 1% rms max. (@ 36 voits and fu!l load.
Increases to 2% @ 2 volts and full load).

Remote Sensing * Vernier Control

0-32 VOLTS @ 25 AMPS SPECIFICATIONS

Regulation: +1% @ 28 Volts (Regulatlon increases
to 2% over range of 24-32 voits; does
not exceed 2 volts over 4-24 volt range.
Not stabifized for AC line changes.)

AC Input: 115 Volts, 1 phase, 60 cps (12 amps).

Ripple: 1% rms (@ 32 volts and full load—2%
rms max, @ any voltage above 4 volts).

5.40 VOLTS @ 30 AMPS SPECIFICATIONS

Regulation: +1% (over entire 5-40 volt range)
1 AC Input: 100-130 Volts, 1 phase, 60 ¢cps
Ripple: 1% rms
Model °

MR1040-30A

24-32 VOLTS @ 30 AMPS SPECIFICATIONS

Regulation: +12%

AC Input: 100-125 Volts, 1 phase, 60 cps (20 amps).
(Unit rated for DC output of 28 volts
=+ 10% for 95-130 volt input.)

| Model Ripple: 1% rms

28-30 WXM

24-32 VOLTS @ 100 AMPS SPECIFICATIONS

Regulation: +12%

AC Input: 208, 230 or 460 Volts, +-10%, 3 phase
60 cps (14, 12 and 6 amps respectiverS.
230 volt input will be supplied unless
s b otherwise specified.
Model Ripple: 1% rms
MR2432-100XA

NEW YORK AREA OFFICE:
Sales and Warehousing:
1060 Broad Street
Newark 2, New Jersey

MArket 3-1454 PERKIN

NEW ENGLAND AREA OFFICE:

46 Amesbury LEADER IN TUBELESS MAGNETIC AMPLIFIER REGULATION
Lawrence, Massachusetts
MUrdock 3-3252

PERKIN ENGINEERING CORPORATION

CHICAGO AREA:
5218 W. Diversey Avenue
Chicago, llinois
PAlisade 5-6824
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INDUSTRY REPORT— Continued

for tv sets to about 1.5 million a
vear.

» Tubes—Changes most evident at
this year’s show were in tube size
and cabinet shape. Now the 17-in.
tube is the most popular. But
manufacturers are considering in-
trodueing 21-in. tubes with 90 or
even 110-degree scanning.
Although there is industry spec-
ulation about the Gabor flat tube,
it is generally felt that the indus-
try’s investments in plant for exist-
ing types will make it hard for such
a revolutionary design to compete
economically for many years.

» Costs—Keenness in cutting costs
to the minimum is shown in the
trend towards eliminating the tv
fine tuner, incorporating afec cir-
cuits instead. In another line of
attack, the radio industry is launch-
ing a “second tv set” campaign to
sell 14-in. portables, and is provid-
ing f-m gear in many tv sets for
about $15 more.

F-m broadeasting has been a slow
starter in Britain. BBC has 12 sta-
tions operating and 5 more under
construetion, which are designed to
give 96 percent vhf f-m coverage,

Solid Supplies Power
For Missile Guidance

oy

Doughnut of black, plastic-like solid
propeilant will be used to drive gyro-
scopic devices to be produced by Sperry
Gyroscope. The gyroscope it drives, on
table, can be accelerated up to speeds
of 50,000 rpm in 0.2 seconds

26

Meetings Ahead

Nov. 2-10: 1957 International
Congress of Measuring In-
strumentation and Automa-
tion. Interkama, Dusseldorf,
Germany.

Nov. 4-6: Third Annual Sym-
posium on Aeronautical Com-
munications, PGCS, Hotel
Utiea, Utica, N. Y.

Nov. 6-8: Tenth Annual Confer-
ence on Electronic Techniques
in Medicine and Biology, ISA,
AIEE, Sheraton-Plaza Hotel,
Boston, Mass.

Nov. 11-13: Third Instrument
Conference and Exhibit, PGI,
Atlanta, Biltmore Hotel, At-

lanta, Ga.
Nov. 11-13: Third Instrument
Conference, IRE, PGI, Bilt-

more Hotel, Atlanta, Ga.

Nov. 11-13: 1957 Radio Fall
Meeting, EIA (formerly
RETMA) King Edward Hotel,
Toronto, Canada.

Nov. 13-14: Mid-America Elec-
tronic Convention, IRE Mu-
nicipal Auditorium, Kansas
Jity, Mo.

Nov. 13-15: Assoc. of Tech Writ-
ers and Editors and Society of
Tech Writers, Joint National

but the estimated audience is only 5
percent.

Manufacturers are pushing vhf,
hoping to open up a new market.
They have even put it in automobile
radios. But at a price of $150, com-
pared with $60-$90 for regular auto
sets, the going will be hard.

» Transistors—Britain is in the
first stage of using transistors in
home receivers, with only one U. K.
company at present making power
transistors. U. K. production of all
transistors is estimated at about 1
million a year, compared with 80
million electron tubes. At the radio
show, only about six transistorized
products were displayed, all of these
being portable radios or phono-
graphamplifiers.

Printed circuits are gaining wide
commercial acceptance, with at
least 30 sets at the show incorporat-
ing them.

Convention, Hotel Statler,
N. Y. C.
Nov. 13-15: Industrial Audio-

Visual Exhibition, N. Y. Trade
Center, N. Y. C.

Nov. 15-16: Northeast Electron-
ics Research and Engineering
Meeting, NEREM, Mechanics
Bldg., Boston, Mass.

Nov. 18-20: Conference on Mag-
netism and Magnetic Mate-
rials, AIEE, APS, IRE, ONR,
Sheraton-Park Hotel, Wash-
ington, D. C.

Dec. 4-5: Professional Group
on Vehicular Communications,
Annual Meeting, Statler Ho-
tel, Washington, D. C.

Dec. 9-13: Eastern Joint Com-
puter Conference, IRE, ACM,
AIEE, Park Sheraton Hotel,
Washington, D. C.

Dec. 18-19: Electronic Indus-
tries Conference (formerly
RETMA) on Maintainability
of Electronic  Equipment,
Univ. of Southern California,
Los Angeles.

Jan. 6-8: Fourth National Sym-
posium on Reliability and
Quality Control, Hotel Statler,
Washington, D. C.

Industry Shorts

» Bus control—London transport
officials expect to test BESI this
month. BESI is the Bus Electronic
Scanning Installation that officials
believe may “revolutionize the con-
trol of buses in congested cities.”
On one of London’s busiest routes
cameras will be located at scan-
ning points. Each bus will have a
panel of veflectors which will
transmit a signal in code as it
passes each scanner. This will give
the bus number. Inspectors will
tell where and when buses are
bunching by tracking the progress
of buses from one scanning point
to another.

» Moon tv—Moscow Radio said a
few months back that under
favorable conditions a rocket could
carry instruments to the moon
within 5-10 vears.

November 1, 1957 — ELECTRONICS



SWEEPING
OSCILLATORS
for RADAR and
TELEMETERING IF’'s 1-1,200 mc
by

KAY ELECTRIC

S . & i

\%&_; e A s Tt S = The Kay sweeping oscillators
e | - ' '

are a line of high level lab
and field test instruments de-
signed for the alignment of
radar and telemetering IF
strips from 1 to 1,200 mc.
The line offers a wide s
choice of precision-built =<3
units which are simple to e
operate, highly stable, and
extremely flexible.

R
s S

Kay Vari-Sweep 860-A

e Wide Range, Wide Sweep e Constant Output (Fast-Acting AGC)
o High Output e Continvously Variable Centers
e Fundamental Frequency o Fixed, Crystal-Controlled Markers

o All Electronic Operation

Instrument Cat. No. Range Sweep Width RF Output Markers Price+
. 1.0V rms
Vari-Sweep 860-A fégrf?er")‘“ AGC'd, None $695.
Contin. 70 ohms
: variable to 11 Fixed Crystals
Vari-Sweep Ton- 21-12to me 80% center e 1 Variable $950
center) req. below ’ Direct reading °
PRl 50 mc; 30 me 70 ohms dial
i [, ELEl 11 Fixed Crystals
Vari-Swecp 865* Logicane 2 agca ™ IR, $950
Model Radar : {center) 70 ohms gjrfct reading ‘
ia
Mega-Sweep 110-A** 50 kc-950 me 50 ke-40 mc B A None $495.
B 2 Switched
2 Switched s . $395.
Rada-Swee, 380-A% bands 20-40 bands, Wide 250 mv rms, 9 Fixed {with
74 me; 50-70 mc gomrgc, Nar. 70 ohms Crystals 4 crystals)
70% of center
0.5V rms $545.
Kada-Sweep Sr. 385 15260 to 100 mc; AGC'd, Up to 24 (plus
(center) ?867_(2)5rgcmfcrom 70 ohms Fixed Crystals crystals)
**Other Mega-Sweeps to *Wider sweep widths, additional tal N i f
1200 mc; andgwitthaekers. ma;kers :vaillaa:lle ons spec=a|l ordecrr.ys 2 © Ali prices F.0.8. Pine Brook, N. J.

For Literature and Detailed Specifications, Write:

KAY ELECTRIiC COMPANY

14 Maple Avenue, Pine Brook, N. J.
Dept. E-11 CAldwell 6-4000
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RECTIFIERS INSTALLED FOR ONE CUSTOMER

case of field failure

The selenium rectifier stacks furnished
for one Westinghouse customer have
proved so successful in world-wide in-
stallations that they have standardized
on Westinghouse units. In over three
years, not one Westinghouse unit has
been a field failure—or caused a failure
of operation.

Extensive life tests prove that in 20,000
continuous hours of service, the change
in forward voltage drop of Westing-
house rectifier cells is less than 5 per-
cent. Reverseleakage actually decreases
with use. This superior performance . . .
with up to 90 percent conversion effi-
ciency . . . is assured by the vacuum

evaporation deposit process and care-
fully controlled manufacturing condi-
tions in making Westinghouse sele-
nium cells.

For complete design and application
information, call your Westinghouse
sales engineer. Or write Westinghouse
Electric Corporation, P. O. Box 868,
3 Gateway Center, Pittsburgh 30, Pa.

J-22070

§ LOWEST FORWARD AGING RATE IN THE INDUSTRY

you can BE SURE...iFITs

Westinghouse

ELECTRONICS — November 1, 1957 Circle 283 Readers Service Card



Philco Surface Barrier Transistors Help Give First U.S. Satellite

As the first U.S. Satellite flashes through Outer
Space in its orbit around the Earth, tiny Philco
Surface Barrier Transistors will be helping to oper-
ate the complex scientific instruments it carries.
Project Vanguard, a2 major activity of the
International Geophysical Year, is being under-
taken for the purpose of gathering original data,
vital fo International Science as the first giant
step in man’s eventual conquest of the Universe.
While the Earth Satellite is orbiting in its track-
less path, data on temperatures, radiations,
micro-meteors and other phenomena will be
collected and transmitted back to Earth.
Because of their proven reliability, low current
requirements, extremely light weight and minia-
ture size, Philco Surface Barrier Transistors have

helped solve the gigantic problems of reliability
and miniaturization in electronic operation of *
these Satellite instruments.

Philco Surface Barrier transistors are literally .
in the Vanguard of modern electronics . . . helping
make possible the success of Project Vanguard!

Telemetering pre-modulator ciscuit cards being assembled at U.S. Naval
Research Laboratery, Washington, D.C.




2 “Voice”...at 18000 MPH...From lts Orbit In Space!

Philco SBT’s Still Operate After
126-Mile Plunge To Earth In Early
Satellite Flight Test!

Circuit cards carrying Philco SBT’s were recently sent
aloft in a flight test at White Sands. The rocket attained
an altitude of 126 miles . . . ell back to Earth (landing on
a granite boulder). Although the housing was badly
smashed . . . all Philco SBT’ (except one ... which was
lost at point of sphere purncture) continued to operate
with original performance characteristics'

Smashed metal housing in which
Philco Surface Barrier Transistors
f2ll 126 miles during early Safellite
vehicle flight test.

Close-up of actual circuit card,
with plastic covering cut-away
to show Philco SBT's ... still intact
and operable!

Write, wire or telephone for complete information on all Philco transistors.

PH I LCO LANSDALE TUBE COMPANY DIVISION
| ® LANSDALE,

PENNSYLVANIA




iFor all the stringent
i requirements of

MIL-I-18057A

BH "11571”

MIL-I-18057A is a functional type test — for Class H
Insulating Sleeving. It sets the standard for performance
of braided Fiberglas Silicone Elastomeric sleeving in
electrical insulating systems subjected to high tempera-
tures and mechanical stress.

When you specify BH-1151 Fiberglas Silicone
Elastomeric Sleeving, it meets these high standards.
Supported by long record of service in both military
and industrial applications.

BH-1151 combines the superior qualities of Silicone
Elastomer — extreme low temperature and high
temperature flexibility, resistance to degradation when
exposed to high temperature, chemical inertness, and
tesistance to crazing — with the support, resistance to
cut-through and dimensional stability offered by the
basic Fiberglas braid.

All of these properties are required by MIL-I-18057A
and proof of BH-1151’s ability to meet these standards
is established by data obtained in each of the prescribed
test methods. These data sheets are available on request.

BENTLEY, HARRIS MANUFACTURING CoO.
1100 Barclay St.

CONSHOHOCKEN 4, Pa. TELEPHONE: TAYLOR 8-0634
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Get out your pencil and . . .

Help yourself to
electronics' READER SERVICE

J 14 U 1 °
it's free-it's easy—-it's for your convenience

—NOW I—

All Advertisements
New Products, and
New Literature are
numbered for your

convenience.

Each Advertisement, New Product, and New Literature item is numbered.

For more information simply . . .

(1) Circle number on postpaid card below that corresponds to number at
the bottom of Advertisement, or New Product item. Follow the same pro-

cedure if you desire New Literature.

(2) Print your name, title, address, and firm name carefully. It is impos-

sible to process cards that are not readable.

Correct additional postage MUST be added to cards for all FOREIGN MAILINGS

NOV
157

o

Some Advertise-
ments which cannot
be numbered for the

READER SERVICE
CARD due to lack of
space, must be indi-
cated by writing the
Advertiser’s name in
the space provided

at the bottom of the

card . . .

~N
&
-
~N
o
~
~
&
w

CARD
EXPIRES
FEB ¢ 1ST

441 442 443
461 462 463
481 482 483
501 502 503
52 522 523
541 542 543
561 562 563
581 582 583

324
344
264
384
404
424
444
464
484
504
524
544
554
584

o electronics -

Please Print Carefully

READER SERVICE CARD

NAME POSITION
COMPANY
ADDRESS
5 6 7 8 9 10 1T 12 13 V4 IS 16 W7 w8 19 20
25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
45 46 47 48 49 S0 51 52 53 54 55 S6 57 58 59 60
65 66 67 68 69 70 7Y 72 73 74 75 76 77 78 79 80
85 86 87 88 89 9 91 92 93 94 95 96 97 98 99 100
105 106 107 108 109 110 111 112 113 114 115 116 117 il8 119 120
125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140
145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 160
165 166 167 168 169 170 7Y 172 73 174 V5 176 177 178 179 180
185 186 187 188 189 190 191 192 193 194 195 196 197 198 199 200
205 206 207 208 209 2310 211 212 213 214 215 216 217 218 219 220
225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 240
245 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260
268 266 267 268 269 270 271 272 273 274 275 276 277 278 279 1280
285 286 287 288 289 290 291 292 293 294 295 296 297 298 299 300
305 306 307 308 2309 230 311 312 313 314 315 316 A7 318 319 320
325 326 327 328 329 330 331 332 333 334 335 336 37 338 339 340
345 346 347 348 349 350 351 352 353 354 355 356 357 358 359 360
365 366 367 368 369 370 37y 372 33 374 375 376 377 378 379 380
385 386 387 388 389 390 391 392 393 394 395 396 397 398 399 400
405 406 407 408 409 410 411 412 413 414 415 416 417 418 419 420
425 426 427 428 429 430 43 432 433 434 435 436 437 438 439 440
445 446 447 448 449 450 451 452 453 454 455 456 457 458 459 460
465 466 A67 468 469 470 47V 472 473 474 475 476 477 478 479 480
485 4B6 4B7 488 4B9 490 491 492 493 494 495 496 497 498 499 500
505 506 507 sS08 509 510 S 512 513 514 515 S16 517 518 519 520
525 526 527 528 529 530 53! 532 533 534 535 536 537 538 539 540
545 546 547 548 549 550 551 552 553 554 555 536 557 558 559 560
565 566 567 568 569 570 571 572 573 574 575 576 517 578 579 580
585 586 587 588 589 590 591 592 593 594 595 596 597 598 599 600
INSIDE BACK COVER BACK COVER

INSIDE FRONT COVER
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NOW IN YOUR HANDS . ..

THE ALL NEW 1957 electronics BUYERS’ GUIDE!
USE IT THROUGHOUT THE YEAR AS YOUR STANDARD REFERENCE SOURCE

electronics
BUYERS' GUIDE ISSUE &

i 1 -

For 17 years.;'.ff R

' THE BUYING GUIDE -

For the electronics industry

i

Y A SRR,

As easy to use as the telephone book, your all
new 1957 electronics BUYERS’ GUIDE features:

COMPLETENESS: 1070 pages of products, manu-
facturers, trade names, monufacturers’ represen-
tatives, and professional services.

ACCURACY: The entire electronic industry is
questionnaired from scratch each year. For the
1957 GUIDE, there were 181 changes, 586 dele-
tions (of the deletions, many were due to mergers
and name changes), and 872 additions. Total

number of manufacturers increased to 4013 from
3727 in 1956. 87 new products were added in
1957 for a total of 1773.

USE: Whether you are concerned with the design,
production, or use of electronic circuitry, turn
to the listings of the electronics BUYERS' GUIDE.
Here you will find the page numbers that refer
you to catalog-type advertising, specially prepared
to supplement the listings end give you the tech-
nical information you must have to specify and
purchase electronic and allied products.

A McGraw-Hill Publication, 330 West 42nd Street, New York 36, N. Y.

00080002 HRC2I0HD0000022DREZV79000000000000000000000000000000000000

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

,.QQ.....O..OQC“..C...“.C..OOOOO.Q”O“QCO..M moooog

]
H
:
T D E
>
2° & '
50::2 H
Uzo.g :
1]
LES> '
o ]
Ié%i :
:
(] :
w H
3 :
|-<- v
<z :
o 5
4 .
S :
w > '
>-E =] '
£ e !
Je .a E
Q. 3 ‘; E
w s s < & :
o x S e :
< 3 o 7 ;
i © w» 8 2 o ]
W§ 2 o2ay :
v £ Z & ¥ :
& O e ¥ 4
TR & 0v 33 :
% . EE'>£>? '
— w s 9 e
= - O M
wn 8 W v Z
a
-2
z
(o]

memane



MIL-AC Custom Air Gonditioning

Condition: Mobile electronic systems can function under the most difficult
Military Mobility environmental conditions (MIL-E-5272%, by using highly spe-
cialized mobile air conditioning equipment.

Custom air conditioning is our business at Ellis and Watts.
For example, we recently designed and built MIL-AC air con-
ditioning 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 re-
quirements. 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 water-
cooled condensers. Units are manually or automatically con-
trolled. 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 tech-
nical data for use in making time-saving preliminary calculations.

*Military specification dealing with the following cli~
matic and environmental conditions: Temperature,
humidity, altitude, salt spray, vibration, fungus, sun-
shine, rain, sand and dust, explosive atmosphere, accel-
eration and shock.

Typical MIL-AC Unil. MIL-AC configurations, features and functions to suil your specific requirements.

ELLIS AND WATTS PRODUGTS I,

P.0O. Bozx 33, Cincinnati 36, Ohio.

Ellis and Walts also design and build custom
air conditioners, liquid coolers and healers,

dehumidifiers, wave guide dehumidifiers, laboratory

temperature and humidity control units.
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Announcing

the Raytheon

—a new type of broadband,
high power... ...

N The Amplitron is a new type of tube developed by
Raytheon, capable of power amplification at micro-
wave frequencies. Amplification is obtained over a
broad range of frequencies with no mechanical or
electrical adjustments required. This device is a
derivative of the magnetron and retains many of
its advantages—such as high operating efficiency,
construction simplicity, small size, light weight,
low operating voltage. Where efficiency counts in
high-power systems, the broadband Amplitron has
applications of major significance.

The Amplitron uses crossed electric and magnetic

fields, a reentrant beam produced by a magnetron-

AMPLITRON type cathode, and a non-reentrant broadband cir-
TAAICAL 'OFERATIDN (PUESED) cuit matched at either end to external circuits.
ANODE VOLTAGE . ... 40 kv
ANODE CURRENT W b .35 amps
PEAK POWER OUTPUT ™. - s | 800 kw
AVERAGE POWER OUTPUT . . . .. 1200 watts
EFFICIENCY . veeeiii.....55%
OPERATING BAND (*+ 1 db) e .1225-1350Mc
PEAK POWER INPUT . - c.......80 kw

PHASE STABILITY
WITH ANODE CURRENT

Circle 2 Readers Service Card
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AMPLITRON

cross-field microwauve amplifier

.......... high efficiency

This amplifier has bandwidths of 107 with effi-
ciencies of 50-70% over the entire band. Varia-
tions in anode current or voltage have little effect
upon the total phase shift. This results in very low
phase pushing and excellent reproduction of the
input spectrum despite slow pulse rise time and
ripple. Because the device has low insertion loss,
duplexing may be accomplished at the input rather
than the output of the final rf amplifier.

The Amplitron is another example of Raytheon’s
unequalled leadership in microwave tubes. A lim-
ited quantity of preliminary literature will be

available shortly; to be sure of a copy, write now.

Excellence in Electronics

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operations, Section PT-09

ELECTRONICS — November 1, 1957 Circle 3 Readers Service Card

Waltham 64, Massachusetts

*Raytheon Trademark
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Admiral

KEEPS AERIAL CAMERAS
STABLE AS A BILLIARD TABLE...

ADMIRAL'S PALO ALTO LABORATORY DEVELOPS
EQUIPMENT FOR CAMERA STABILIZATION

The art of aerial photo-reconnaissance requires absolute camera stability
to obtain the fine detail needed to discern small objects from great alti-
tudes. Even with an automatic pilot in control, the plane itself is far too
unstable for reconnaissance work, and additional stabilization is required.

Now Admiral has developed equipment that automatically compen-
sates for the slightest deviations. Electronic signals from gyros are ap-
propriately modified and distributed as needed to stabilize each of the
various camera mounis. The accuracy of the gyro signals is fully re-
flected in the mechanical adjustments of each camera platform. More-
over, Admiral has applied subminiaturization techniques to reduce size
and weight to half of the original requirement specifications.

This system was developed in Admiral's Palo Alio Laboratory by the
Advanced Development Section, Government Laboratories Division.
Complete information concerning the Laboratory’s capabilities and cur-
rent activities is available to qualified persons.

L00K T0 Admiral FoR
« RESEARCH
« DEVELOPMENT
« PRODUCTION

IN THE FIELDS OF: MILITARY TELEVISION
COMMUNICATIONS UHF AND VHF - RADAR
RADAR BEACONS AND IFF « RADIAC
TELEMETERING « DISTANCE MEASURING
MISSILE GUIDANCE « CODERS AND DECODERS
CONSTANT DELAY LINES + TEST EQUIPMENT
ELECTRONIC COUNTER MEASURES

ENGINEERS. The wide scope of work in progress
at Admiral creates challenging opportunities in
the field of your choice. Write Director of En
gineering ond Research, Admiral Corporation,
Chicago 47, lllinois.

Ad’"'.ra’ CORPORATION ¢ GOVERNMENT LABORATORIES DIVISION ¢ CHICAGO 47, ILLINOIS

36
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Sierra 121A Wave Analyzer

SPECIFICATIONS — SIERRA VOLTMETERS

et ::‘q;::‘kvc - Selef'ivi'y A_ccurucy . |
own 3db { Down 45db  Frequancy Measuring
101C il 20-500 -+ 550 <ps t72906 cps Note A I ‘_‘_‘ 3 db7
1038t 3- 40 -+ 400 cps = = 3000 cps =+ 0.5 ke + 3 db
104A 5-150 + 300 ¢cps | &= 1500 cps  + 1 kc -+ 3 db
1088 15500 | = 550 cps 2900 cps Ty 3 ¥ ks
114A 100-800 =+ 550 ¢ps | + 2900 <ps Note A + 3 db

All Sierra Carrier Frequency Voltmeters feoture built-in calibration oscillators and circuits for level calibration,
have oural monitoring jacks, and {except 103B) are furnished with Sierra Model 149A Precision Spiral Scale Dials.

t Contains carrier re-insertion oscillater for monitoring suppressed carrier systems. Furnished with planetary drive
dial. Note A. Ranges from + 2 KC at low end of dial to + 3 KC at upper end. Note B. &= 1 KC in the 48 KC
to 256 KC region. Note C. = 1 db for -+ 30 db to — 40 db attenuvator sieps on 135 ohm balanced measurements.
Note D. All models may be converted for 135 and 600 ohm balanced line measurements by convenient plug-in

bridging transformer, Model 130D.

Line Bridging Transformer
Model 130D Dual Impedance Line
Bridging Transformer converts VIVM
and wave analyzer inputs from single-
ended to balanced operation. Covers 3
ke to 500 ke, bridges both 135 and 600
ohm balanced lines.

S a

4084

Fast, convenient, dependable
precision wave analyzers
frequency-

3885 Bohannon Drive

selective voltmeters

Sierra now offers exactly the instruments you need for
wave analysis, wire carrier and microwave subcarrier ap-

plications.

Sierra 121 A Wave Analyzer is a highly selective, double
superheterodyne receiver covering frequencies from15 KC
to 500 KC and providing wave ana ysis data directly in
voltage and dbm at 600 ohms. The instrument offers the
selectivity required for use with new single sideband car-
rier systems.

Sierra 158A Wave Analyzer is similar but covers frequen-
cies from 500 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 pv to 97.5 volts. The mstruments
are supplied in cabinet mountings wkich are readily adapt-
able to relay rack mounting.

Direct Reading in dbm

ET:lun:ed

Unbalanced |

Note D 600 ohms
Note D 600 ohms
Note D 600 ohms
135 ohms

Note D 600 ohms

Sierra 101C Carrier Frequency Voltmeter

Note D 600 ohms

+42 dbm.

lines through coupling capacitor.

200 miles, accuracy 4 mile.

Data subject to change without notice.

Sierra Electronic Corporation

A Subsidiary of Philco Corporation
DAvenport 6-2060

Sales Representatives in Major Cities

Canada: Atlas Radio Corporation, Ltd., Toronto, Montreal, Yancouver, Winnipeg

Export: Frazar & Hansen, lid., San Francisco, New York, Los Angeles

Circle 5 Readers Service Card

For carrier system and other feld or labora-
tory work between 3 ke and 800 ke, Sierra
offers S accurate, stable, tuned vacuum tube
voltmeters. All are direct reading in voltage
and dbm at 600 ohms from —80 dbm to

Impedance Meter, Line Fault Analyzer
Sierra 166 Impedance Meter (at left)
measures impedance on high noisc cir-
cuits, 30 ke to 300 kc; measures on “hot”

Sierra 124 Line Fault Analyzer pin-

points shorts, opens or grounds on open
wire lines. Direct reading, range 5 to

Menlo Park, California, U.S.A.




Compact, rugged RADIATION, INC.
airborne telemetering RF amplifier features
EIMAC ceramic 4CX300A tetrode

Less than 1% amplitude modulation caused by mechanical
excitation is noted at 100G, 6 milliseconds shocks or at
20G’s vibration from 20-2000 cps in the new rugged
Radiation, Inc., 50w telemetering RF amplifier. It is tunable
through the 215-245 mc range to 70,000 feet altitude with
the same outstanding dependability as at sea level. The
amplifier is a space-miser, too, as illustrated in its actual
size photo above.

To meet these environmental, electrical and physical speci-
fications, exacting Radiation, Inc., engineers selected the

EITEL-McCULLOUGH, INC.

FOR NI A

S A N 8 R UN O C A L I

Edmac Fenez” with ceramic tubes that can take it

ACTUAL SIZE

Eimac 4CX300A ceramic power tetrode for the final am-
plifier. This 300 watt tube conservatively generates the
RF output of the Model A-3052-1 amplifier with only 2 watts
driving power.

The 4CX300A offers the advantages of dependability and
performance inherent in the extensive Eimac ceramic trans-
mitting and receiving tube family.

4CX300A RF power amplifier or oscillator
Class-C Telegraphy or FM Telephony

MAXIMUM RATINGS

D-C Piate Voltage . .. .. 2,500 max. volts
D-C Screen Voltage . ... 300 max. volts
D-C Grid Voltage . . . . . . - 250 max. volts

250 max. ma
Plate Dissipation . . ... . 300 max. watts

D-C Plate Current . . . . .

12 max. watts

Screen Dissipation . . . . .
2 max. watts

Grid Dissipation . . . . . . .
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PROBLEMS: How to keep black-boxed equipment ooerating in sub-zero temper

atures—and how to dissipate the box's heat when air

cooling is impossible. Answer: Monsanto's OS-45, the most efficient coolant/dielectric from —65°F to 400°F,

Coolant/Dielectric for air-borne electronic equipment...
usable from —65°F to 400°F: Monsanto’s OS-45

If you are miniaturizing electronic
equipment and need a coolant that

e is pumpable from —65°F to 400°F

e is an excellent heat-transfer
medium

e has surprisingly good dielectric
properties . . .

you’ll find OS-45 tailored to your

needs.

Monsanto’s OS-45 is a coolant/di-
electric that meets the most severe
problems presented in “black box-
ing” electronic equipment for today’s
supersonic planes and tomorrow’s
missiles. It has an excellent service
life and remains pumpable over the
extreme temperature range of —65°T
to 400°F.

&~ Circle 6 Readers Service Card

A silicate ester, Monsanto’s OS5-45
is safe to use and is compatible with
most materials used in electronic
construction.

TO HELP YOU consider the pos-

sible uses of this new coolant/di-
electric in miniaturization, we will
be glad to send you Technical Bulle-
tin 0-123. Write, wire or mail cou-
pon today.

MONSANTO PIONEERS NEW FLUIDS FOR THE MISSILE AGE

08-45: Reg. U. 8. Pat. Of.

Monsanto

®)

Where Creative Chemistry Works WondersforYou o o o e © © o o o o ¢ o e ®o o © ® o 0 o

Circle 7 Readers Service Card

Organic Chemicals Division
MONSANTO CHEMICAL COMPANY
Aviation Fluids Dept. OS-5
800 North 12th Blvd., St. Louis 1, Mo.

Please send me Technical Bulletin 0-123 which describes
0S-45 completely.

W
~0



For your Magnetic Shielding Problems ...

MUMETAL is the answer!

Write for your copy
“MAGNETIC MATERIALS”

This 32-page book contains val-
uable data on all Allegheny Ludlum
magnetic materials, silicon steels
and special electrical alloys. Illus-
trated in full color, includes essen-
tial information on properties,
characteristics, applications, etc.
Your copy gladly sent free on
request.

ADDRESS DEPT. E-95

40

Mumetal shields will give instant
relief to interference caused by
extraneous magnetic fields. This
material can cure many troubles—
solve many a problem for you.

Use it where high permeability is
required at low flux densities, such
as in input and microphone trans.
formers, hearing aid diaphragms,
instruments, wire and tape record-
ers, etc. For properly heat treating
Mumetal, we can also offer commer-
cial hydrogen annealing facilities.

A fund of technical data on shields

STEELMAKERS to the Electrical Industry

Allegheny Ludlum

Warehouse stocks of AL Stainless Steels carried by all Ryerson plants

Circle 8 Readers Service Card

and other applications for Alle.
gheny Ludlum Mumetal is available
—let us help with your problems.

In addition to Mumetal and other
high-permeability alloys, we offer a
range of magnetic and electrical
alloys and steels that is unmatched
in its completeness. Our services
also include the most modern facili.
ties for lamination fabrication and
heat treatment. ® Let us supply your
requiremeants. Allegheny Ludlum
Steel Corporation, Oliver Building,
Pittsburgh 22, Pa.

WSW 6094
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MILLIONS OF VARIABLE RESISTORS

for every commercial and military need

* A world-wide reputation . for economical uniform high ® 315,000 sq. ft. of plant area devoted to variable resistors.
quality assembly . .. on a precision mass production basis . . . * Exceptionally good delivery cycle . . . on both commercial and
by 1500 skilled, trained-on-the-job specialists . . . to your exact military orders.
individual specification. * Write for complete 62 page catalog today.

Typical Bushing Mounted Controls Typical Ear-Mounted Controls Typical Printed Circuit Controls Typical Milian Controls

™ e - Molded shaft twist ear mounted 1546~ Solder or cllnch ear mounted 15/16” Minlatudzed 34" diamcter 1/2 wat com-
lzed 3/4° d dlametar composition dlamster composition with flush shaft position

Hollow shaft twist ear mounted 15,16” Bushi 15/16” dl con- " .
15/16” diameter composition diameter composition for screwdriver centric tandem composlition with SPST 15/16” & tes T owastt p n
adjustment switch

§

Twist ear mlour'ned |5/|g"'dl'ameter (;‘om- e ting m d 15/16” 15/1[6"bd:~mta' ;o;nwlg%n wr:}h vuterd-
osition with flatted shaft for push-on ¥ 22 : seal betwe3n &nd bushing  an
Enobs P diameter composition bushing ard patel
Cred
! 1 by
¢ Al LR
1-1/8” dlameter concentric tandem tone " Self-supporting snap-lnbracket mounted
switch and composition variable resistor Twlst ear mounted 15/16” dlameter com- 15/16” diameter composition with SPST 1-1/8” clamete: zompcsition

with SPST on-off switch position with SPST switch switch

1-1/8” diameter composition with SPST Twist ear mounted 15/16” dlzameter pre- Self-supporting snap-In mounted com- E i »
switch i set tandem pact 3-section multiple composition 1-1/6" etammter 2 wart composition
%
o
K
5 ";
"
= ” Minlaturized clinch ear mounted com- Minlaturized bushing mounted 3/4” dla- 1-17/64° diemeter 2 vt wirewound with
1-17/647 dlameter 2 watt wirewound posltion meter composition locking type bushisg
£
Terminals For Wire Wrapping H
i = :
£ B H
, i 3 <
,‘ Tk H
e H
[
> o
H
. ; Miniaturized clinch ear mounted com- Bushing mounted 15/18” dlameter com- 5
1-17/32" diameter 4 wat! wirewound position with SPST switch i position with SPST swilch, 1-17/3% dlameter 4 watt wirewotnc 5
WEST cuAasl mANUFACTURERS: Many types of variable resistors now in production Varlable resistors shown 1/3 actual size

at our South Pasadena plant. Your coil, transformer and compression molding
8:4sitnesg ;Ilsgslnvited. Prompt delivery. Modern versatile equipment. L. A. phone
inton 5- .

WEST COAST SUBSIDIARY EAST COAST OFFICE SOUTH AMERICA
Chicago Telephone of 130 N. Broadway Jose Luls Pontet
California, Inc. Camden 2, New Jersey Buenos Aires, Argentina
105 Pasadena Avenue Phone: Woodlawn 6-1668 Montevidec, Uruguay
South Pasadena, Calif. TWX No. Camden NJ 380 Rio de Janeiro, Brazil
L.A. Phone: Clinton 5-7186 Phita. Phone: Market 7.3129 Sao Paulo, Brazil
TWX LA 1105 SOUTHWESTERN U.S.A. OTHER EXPORT
CANADIAN SUBSIDIARY John A. Green Company Sylvan Ginsbury
C. C. Meredith & Co., Lto. 137 Parkhouse 8 West 40th Street
Streetsville, Ontario Dallas 7, Texas New York 18, New York T -
Phone: 310 Phone: Riverside 3266 Phone: Pennsylvania 6-8239 - ELKHART + INDIANA

Fhe Exclusive Fhecialisls in Precision Mass Produclion of Variable Resislors « Founded 1896



Burroughs digital technigues for the laboratory

t subsequent
LW _stages
N

=2 ways to make a bidirectional counter

The block diagram is a two-dimensional represen-
tation of a designer’s logical solution. Burroughs

Pulse Control Equipment catries this representa-

tion one step further . . .into individually pack-
aged hardware which permits the block diagram
to be brought to life in a matter of minutes. Thus

logical designers can concentrate on design, elim-

inate days of wasted breadboard time.

to S e The two two-way counters illustrated are ideal
s examples of solutions readily proved with Bur-
roughs Pulse Control Equipment. With either
solution in block diagram form, the designer

selects the proper Burroughs “blocks”, sets them

up in a standard rack, and interconnects them
according to the flow lines in the diagram itself,
Converting to the other counter design takes little
more time than does redrawing the block diagram.

In addition to providing Pulse Control Equip-
ment for proving solutions, Burroughs provides

or engineers

a complete problem solving facility ready to serve
you. A call to Burroughs can bring you both a
solution to your logical problem and a demon-

tool

stration of how Pulse Control Equipment can
speed their proof . .. at no cost to you. Or, write
for Bulletin 236.

BURROUGHS CORP. ¢ ELECTRONIC INSTRUMENTS DIV. Department C e 1209 Vine Street e Philadelphia 7, Penna.
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pyLe STO7 'ﬁﬂéi CONNECTORS

Assure long-lasting protection of

vital connections under a wide range
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