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This magnified cutaway view shows & silicon wafer that has been electrolytically
etched to a thickness of 0.5 mils. The top and bottom leads terminate at the
scarcely visible electroplated emitter and collector contacts which have been de
posited on each side of the wafer. The inset at top shows the completed transistor TaBLE OF CONTENTS INDICATED BY BLACK AND- WHITE
unit with and without the container top MagcGIN, FoLLows PAGE 96A
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LARGEST PRODUCERS

HIGH Q INDUCTORS |

IN THIS FIELD FOR TWO DECADES . ..

FOR EVERY APPLICATION

FROM STOCK...ITEMS BELOW AND 650 OTHERS IN OUR CATALOGUE B,

MQ Series
Compact Hermetic
Toroid Inductors

The MQ permalloy dust toroids
combine the highest Q in their
class with minimum size. Stability
is excellent under varying volt-
age, temperature, frequency and
vibration conditions. High perme-
ability case plus uniform winding
affords shielding of approximately
80 db.

VIC case structure

Width
1-11/32

Length
1-1/4

Helght
1-7/16

HVC Hermetic
Variable Inductors

A step forward from our long
established VIC series. Hermeti-
cally sealed to MIL-T-27 . . . ex-
tremely compact . . . wider induc-
tance range. . . higher Q... lower
and higher frequencies. . . super-
ior voltage and temperature
stability.

SPECIAL UNITS
TO YOUR NEEDS

Send your
specifications
for prices.
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Type

vic
vic-2
vic-3

for laboratory use.

Type
No.
HVC-1
HVC-2
HvC-3
HvC-4
HWVC-3
HVC-6
HVC-7
HVC-8
HVC-9

HVC-10
HVC-11
HVC-12

A
/

Min,
Hys.

.002
.005
0
.03
.07
2
5
1.1
3.0
7.0

20
50

T

/DI-J \

atow yree

\ «

Mean
Hys.
.006

DI Inductance Decades

These decades set new standards of Q, stability,
frequency range and convenience. Inductance values
laboratory adjusted to better than 1%. Units housed
in a compact die cast case with sloping panel ideal

Di-1  Ten 10 Mhy. steps.
DI-2 Ten 100 Mhy. steps.
DI-3
Di-4

| wol b LS \ i SN
| IR MQB-5
Lo I nﬁil <t ©0 1+ ' - j._
20 v 4 + ) gg[ T |
e O Y R O I A MQA | L3
01 8 4 5 K s 202 %3 e 19 stock values oBmIm™y 3 s 7T oy w4 s
from 7 Mhy.
MQE to 22 Hy. Mas
15 stock values 12 stock values
from 7 Mhy. 1 T T—T from 10 Mhy.
to 2.8 Hy. | [ l/l\l ] to 25 Hy.
|

V i

\\

VIC Variable Inductors

The VIC Inductors have repre-
sented an ideal solution to the
problem of tuned audio circuits.
A set screw in the side of the
case permits adjustment of the
inductance from +85% to —45%
of the mean value. Setting is
positive.

Curves shown indicate effective
Q and L with varying frequency
and applied AC voltage.

0! DECADE
Ten 1 Hy. steps. Length A"
Ten 10 Hy. steps. Width —
Height .. YR

UNITED TRANSFORMER CO.

150 Varick Street, New York 13, N. Y. EXPORT DIVISION: 13 E. 40th St., New York 16, N. Y. CABLES: “ARLAB"



Vitamin Q News

SMALL DRAWN Rl i

RECTANGULAR CASE

~ CAPACITORS
FOR125°C [

changeable with MIL case
styles CP67 and CP69

EXCEED REQUIREMENTS OF
MIL-C-25A (CHARACTERISTIC “K")

FOR MANY YEARS Sprague Vitamin Q
Capacitors have proven their ability to
operate at high temperatures. Continued
improvement in processing techniques
and closer control of the materials used
have permitted Sprague Engineers to de-
sign capacitors which exceed the per-
formance requirements for Characteristic
“K" of Military Specification MIL-C-25A.

Type 94P units are equivalent in size
) ) . to MIL styles CP61, CP63, and CP65.
Of particular importance to equipment

designers specifying 125°C capacitors is
the proven chemical inertness and sta-
bility at high temperatures of the Vitamin
Q impregnant used. Consequently there
is no degradation experienced in electri-
cal characteristics following storage at
high temperatures for long periods.

All Type 93P, 94P, and 95P Vitamin
Q capacitors are, of course, hermetically
sealed. The terminal bushings and me-
chanical case closure have been designed
to withstand low barometric pressures at
high ambient temperatures.

Type 93P Vitamin Q capacitors correspond In size
1o MIL styles CP53, CP54, and CPSS.

Complete information on these new
Vitamin Q capacitors is provided in
Engineering Bulletin 231, available on

letterhead request to Sprague Electric Co.,
235 Marshall Street, North Adams, Mass.

Sprague, on request, will provide you with
. . . o . .
complete application engineering service for WOr'd’s larges' Capat"orManufac'urer
optimum results in the use of Vitamin Q
capacitors

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

PROCEEDINGS OF THE L.R.E. June, 1955, Vol. 43, No. 6. Published monthly by the Institute of Radio Engineers, Inc,, at 1 East 79 Street, Nc Y ork
21, N.Y. Price per copy: members of the Institute of Radio Engineers, one additional copy, ; non-members $2.25. Yearly subscription price: *o mem
one additional subscription, $9.00; to non-members in United States, Canada and U.S. Possessions $18.00; to non-meml in foreign countries $14%.(

n T
Entered as second cliss matter, October 26, 1927, m_th(- post office at Menasha, Wisconsin, under the act of March 3, 1879, Acceptance for mailing at a
special rate of pcstage is provided for in the act of February 28, 1925, embodied in Paragraph 4, Section 412, P. L. and R., authorized October 26, 1927,

Table of Contents will be[found following page 96A
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Dependable BUSS fuses can help
safeguard your product or service
against loss of user satisfaction be-
cause . .

When there is trouble on the
circuit, BUSS fuses open and pre-
vent further damage to equipment—
saving users the expense of replac-
ing needlessly burned out parts.

However, BUSS fuses won't give
a “false alarm” by blowing when
trouble doesn’t exist. Users are not
annoyed with shutdowns caused by
needless blows.

To make sure of unfailing de-
pendability — every BUSS fuse,
normally used by the Electronic
Industries, is tested in a sensitive
electronic device that rejects any

WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF TIHE I.R.E.

BUSS FUSES ...

help You guard against
loss of customer Good Will

fuse not correctly calibrated, prop-
erly constructed and right in all
physical dimensions.

Save engineering time
on new products

The BUSS fuse research labora-
tory and its staff of engineers are
at your service to help you with
problems involving electrical pro-
tection. They can help you select
the right fuse for the job . . . if
possible, a fuse available in local
wholesalers’ stocks, so that your
device can easily be serviced.

BUSSMANN MFG. CO.

(Div. McGraw Electric Co.)

University at Jefferson  St. Lovis 7, Mo.

MAKERS OF A
COMPLETE LINE
OF FUSES . ..

Prusraony

TRUSTWORTHY NAMES IN
ELECTRICAL PROTECTION

) 5Uss 4

. . . FOR HOME,
FARM, COMMER-
CIAL, ELECTRONIC,
AUTOMOTIVE AND
INDUSTRIAL USE,

IRE-655
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miniaturized axial-lead wire wound resistor

This power-type wire wound axial-lead
Blue Jacket is hardly larger than a match
head but it performs like a giant! 1Cs a
rugged vitreous-enamel coated job—and
like the entire Blue Jacket family, it is
built to withstand severest humidicy per-
formance requirements.

Blue Jackets are ideal for dip-soldered
sub-assemblies . . . for point-to-point wir-
ing . .. for terminal board mounting and
processed wiring boards. They’re low in

SPRAGU

SPRAGUE ELECTRIC COMPANY

PROCEEDINGS OF THE 1.R.E. June, 1035

235 MARSHALL ST, -

cost, eliminate extra hardware, save time
and labor in mounting!

Axial-lcad Blue Jackets in 3, 5 and 10
watt ratings are available without delay
in any quantity you require. % & %

SPRAGUE WATTAGE DIMENSIONS MAXIMUM

TYPE NO. RATING L (inches) D RESISTANCE
151E 3 Y % 10,000 £ ‘
27E 5 11 % 30,000 {)
28E 10 % % 50,000 2

Standard Resistance Tolerance: *5%

-y

WRITE FOR ENGINEERING BULLETIN NO. 1118

NORTH ADAMS, MASS.



Hundreds of thousands of telephone conversations or
hundreds of television programs may one day travel together
from city to city through round waveguides—hollow pipes—
pioneered at Bell Telephone Laboratories.

. Round waveguides offer tremendous possibilities in the
Plp es endless search for new ways to send many voices great dis-
tances, simultaneously, and at low cost. Today, Bell Labora-
tories developments such as radio relay, coaxial cable and
multivoice wire circuits are ample for America’s needs. But
0 tomorrow’s demands may well call for the even greater

capacity of round waveguides.

Unlike wires or coaxial, these pipes have the unique
Progress property of diminishing power losses as frequencies rise.
This means that higher frequencies can be used. As the
frequency band widens, it makes room for many more voices
and television programs. And the voices will be true, the
pictures faithfully transmitted.

These studies illustrate once more how Bell Telephone
Laboratories scientists look ahead. They make sure that
America’s telephone service will always meet America’s
needs, at the lowest possible cost.

o

New type of waveguide pipe formed of
tightly wound insulated wire trans-
mits better around corners than
solid-wall pipes.

& > New type waveguide is hent on

wooden forms for study of effect

Testing round waveguides at Bell Telephone Laboratories, lolmdel, New Jersey. of curvature on transmission. The

Unlike coaxial cable, waveguides have no central conductor. Theoretically, waveguide itself is here covered
voice-capacity is much greater than in coaxial cable. with a protective coating.

Bell Telephone Laboratories

Improving America’s telephone service provides careers for creative men in scientific and technical fields.
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COMPRESSION
CONSTRUCTION
PROVIDES THE
TIME-PROVEN
LASTING SEALS

In this exclusive E-I
compression construc-
tion, the glass remains
under constant com-
pression and is there-
fore extremely strong.
These seals possess ex-
traordinary immunity
to shock, vibration and
pressure changes. For
all practical purposes
E-1 Compression Seals
are indestructible. No
special skill is required
to apply and assembly
is rapid as all metal
parts are tin dipped
for easy soldering.

et
¢ O COMPRESSION

TYPE
‘END SEALS

FOR HERMETICALLY SEALING
CONDENSERS, RESISTORS AND
OTHER TUBULAR COMPONENTS

*PATENTS
PENDING—

ALL RIGHTS
RESERVED

E-1 standardization now makes it possible to
offer designers and engineers the economy of
standard components in a wide selection of types
and sizes. These rugged compression type end
seals are available in a broad range of dimensions,
in either flared tube or pierced terminals, with single
or multiple lead terminations. Inquiries invited.

E-I Leadership—in the field of

hermetic sealing assures dependability, economy and fast delivery . ..

specify E-I for multiple headers, octal plug-ins, transistor bases and
closures, sealed terminals, end seals and color coded terminals.

ELECTRICAL INDUSTRIES

Dévision of sdmprerex Eteclionics Cosporalion « 44 SUMMER AVENUE, NEWARK 4, NEW JERSEY



PERKIN...HAS A STANDARD POWER SUPPLY FOR YOUR EVERY NEED

IMMEDIATE DELIVERY!!

i PERKIN

ey

eERK I N TUBELESS! !

- . MAGNETIC AMPLIFIER
REGULATED DC

power supplies POWER
SUPPLIES

REGULATION: * 19% (o) from 5-32Vv
DC (b) from 1.5 to 15 amps. {c) from
105-125V AC. (single phase, 60 cps.)

MODEL € RIPPLE: 1% rms @ 32V and full load,
e % - increases to max. of 2% rms @ 5V and

MR 532-15 B s - = full load. RESPONSE: 0.2 sec.
| STO 32, < ! ] METERS: 4, AM and VM; 2% occuracy.
@ 15 ANP. -_' 3 BT MOUNTING: Cabinet or 19" rack panel.

(CONT.) ~ 48 " ap | FINISH: Baked Grey Wrinkle,

- WEIGHT: 150 Ilbs.
DIMENSION: 22" x 17" x 14,

V REGULATION: * 1% * (a) ot 28V DC;
increases to 2% max. over the range
| 24.32V; does not exceed 2V regulation
Sl : = over the range 4.24V DC (b} from 1/10
MODEL 2 ~ full load to full load (c} ot a fixed AC
MG60 YMC 3 — Input of 115V,
0T032V. 400 v § | RIPPLE: 1% rms @ 32V ond full load;
@ 25 AMP . 2 1 © 2% rms max. @ any voltage obove 4V
P 5 1 : e | AC INPUT: 115V, single phase, 60 cps.
( ) : y 7 g - FINISH: Baked Grey Wrinkle.
WEIGHT: 130 lbs.
DIMENSIONS: 22 x 15" x 147,

| REGULATION: * 1% (o] from 10 1o 40V
" DC (b} from 100 to 130V AC (c] from 3
i - 10 30 Amps DC. RIPPLE: T % rms.
MODEL ! ~ AC INPUT: 100-130V, 1 phase, 60 cycles.
MR 1040-30 . — - RESPONSE: 0.2 sec. METERS: 4, AM
10 70 40 V. 2 S R
@ 30 AMP. MOUNTING: Cabinet with 19"’ rack ponel.
(CONT.) FINISH: Baked Grey Enamel.
WEIGHT: 200 Ibs,
DIMENSIONS: 22" x 15 x 23"

REGULATION: * ', % (a) from ro lood
to full load. (b} from 24.32Vv DC. (¢) for
230° {or 460) V £ 10%.
Sk DC OUTPUT: 24-32V @ 100 amps.

MODEL N k 2 AC INPUT: 230 or 460V * 10%, 3

MR2432-100X b phase, 60 cycles.

247032V. E. 2 . o RIPPLE: 1 % rms. RESPONSE TIME: 0.2 sec.

@ 100 AMP. z 2 MOUNTING: Cobinet or 19" rack panel.

(CONT.) WEIGHT: 250 lIbs,

DIMENSIONS: 25" x 15" x 15"

*This unit will be supplied for 230V AC Inpur
unless 460V is specified

PERKIN
ENGINEERING CORP.

345 KANSAS ST. « EL SEGUNDO, CALIF. « ORegon 8-7215 or EAstgate 2-1375

Meetings with Exhibits

@ As a service both to Members and the
industry, we will endeavor to record in
this column each month those meetings of
IRE, its sections and professional groups
which include exhibits.

Aug. 24-26, 1955
Western Electronic Show & Conven-
tion, Civic Auditorium, San Francisco,
Calif.
Exhibits: Mr. Mal Mobley, 344 N. La-
Brea, Los Angeles 36, Calif.

Sept. 12-16, 1955
Tenth Annual Instrument Confer-
ence & Exhibit, Shrine Exposition
Hall & Auditorium, Los Angeles, Calif.
Exhibits: Mr. Fred J. Tabery, 3142 So.
Hill St.. Los Angeles 7, Calif.

Sept. 26-27, 1955

IRE Sixth Annual Meeting of the
Professional Group on Vehicular
Communications, lHotel Multnomah,
Portland, Ore.

Exhibits: Mr. Henry S. Broughall, Gen-
eral Electric Co., 2727 N.W', 29th Ave.,
Portland, Ore.

October 3-5, 1955
National Electronies Conference,
Sherman Hotel, Chicago. 111
Exhibits: Mr. G. J. Argall, ¢/o DeVry
Technical Institute, 4141 Belmont Ave.,
Chicago 41, 111

Oct. 31-Nov. 1, 1955

IRE East Coast Conference on Aero-
nautical & Navigational Electron-
ics, Lord Baltimore Hotel, Baltimore,
Md.

Exhibits: Mr. C. E. McClellan, Westing-
house Electric Corp., Air Arm Div,,
Friendship International Airport, Balti-
more, Md.

Nov. 34, 1955

IRE Annual Electronic Conference,
Kansas City, Mo.

Exhibits: Mr. Charles V. Miller, Bendix
Aviation Corp., P.O. Box 1159, Kansas
City 41, Mo.

Nov. 7-9, 1955

Eastern Joint Computer Conference
(IRE-AIEE-ACM), Hotel 1Satler,
Boston, Mass.

Exhibits: Mr. J. D. Porter, Digital Com-
puter lLab., Barta Building, M.LT.,
Cambridge, Mass.

Nov. 28-30, 1955
IRE Data Processing Symposium,
Hotel Biltmore, Atlanta, Ga.
Exhibits: Dr. B. ]J. Dasher, School of
Electrical Engineering, Georgia Tech.,
Atlanta, Ga.

Feb. 9-11, 1956
Eighth Annual Southwestern IRE
Conference and Electronics Show,
Municipal Auditorium, Oklahoma City,
Okla.
Exhibits: Mr. Charles E. Harp, P.O. Box
764, Oklahoma City, Okla.

Note on Professional Group Meetings: Some
of the Professional Groups conduct
meetings at which there are exhibits.
Working committeemen on these groups
are asked to send advance data to this
column for publicity information. You
may address these notices to the Ad-
vertising Department, and of course
listings are free to IRF Professional
Groups.

6A WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.R.E. June, 1955



WIDE RANG]-

Mega-Sweep

OSCILLATOR

® Continuously Tunable Thru
Video VHF and UHF Frequencies,
S50KC-950MC Range

® Sweep Widths to 40 MC
® Single Dial Tuning

Used with a standard cathode ray oscilloscope,
the Kay Calibrated Meaga-Sweep will display the
response characteristic of wide band circuits over
the frequency range of approximately 50 ke to
950 mc. It features a calibrated dial indication
of the approximate output frequency. The cen-
ter frequency of the sweeping output voltage
may thus be set to an accuracy of about 10%.
The calibrated Mega-Sweep is the ideal instru-
ment for use in alignment of amplifiers and fil-
ters .. . also as an FM source of wide range for
instructional and lab purposes.

SPECIFICATIONS

Freq. Range: 50 kc to 1000 mc.

Freq. Sweep: Sawtooth, adjustable to 40 mc.
Repetition rate, 50 to 100 ¢/s.

RF Output: High, approx. 100 mv max. into open
circuit. Low, 5 mv into open circuit.

RF Output Control: Microwave attenuator con-
tinuously variable to 26 db.

Ovutput Waveform: Less than 5% harmonic dis-
tortion at max. output.

Meter: Provides crystal detector current for peak
output.

Regulated Power Supply: 105-125 v., 50 to 60
cps. Power Input, 100 watts.

Send for Cotolog 110-A

$495 f.o.b. factory

KAY ELECTRIC COMPANY  Ocet
14 MAPLE AVENUE PINE BROOK, N. J.

PROCEEDINGS OF THE L.R.E ne, 1955
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SWEEPING OSCILLATORS
for every application

Mega%’weep

Widest range of the Kay line of sweeping
oscillators. Provides continuous frequency
coverage up through UHF-TV bands —
50 k¢ to 1000 mc. Widely used in radar
system development and in alignment and testing of TV
and FM systems and components, as well as wide band IF
and RF amplifiers and filters. Freq. range, 10 mc to 950
mce. Write for Catalog 100-A. Price, $465 f.0.b. factory.

KAY
111-A CALIBRATED

Mega-Sweep

Higher output modcl calibrated  Mega-Sweep, with zero
level baseline. Higher output facilitates frequency response
testing of UHF converters or tuners. Wider sweep width
permits multi-channel response viewing. Zero level base-
line is convenient means of measuring gain of test circuit.

SPECIFICATIONS
Frequency Range Output Impedance Ovutput Voltage
(Into Load)
1. 10 me—950 me 70 ohms unbalanced 0.15 Volts

2. 450 mc—900 mc 300 ohms balanced 0.3 Volts
Sweep Width: Continuously variable to approx. 40 mc max.
Write for Catalog 111-A Price, $575 f.o.b. factory

KAY 112-A causraten Mega-Sweep
Same as 111-A, except total frequency range is 800 mc to
1260 mc. Catalog 112-A. Price, $575 f.0.b. factory.

7A
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CONTACT BLOCK

OF SYNTHANE LAMINATED PLASTIC

\.128-130 DIA. |
(2 HOLES) | : |

— MEETS MANY ELECTRICAL, MECHANICAL REQUIREMENTS

This contact block—for an electronic device—illustrates
the rising demand for materials with many properties
in combination. High dielectric strength, mechanical
strength and dimensional stability are essential for the
application; accurate machining is a must for proper
mating of components.

SYNTHANE CORPORATION, 8 River Road, Oaks, Pa.

Please send me more information about Synthane lominated
plastics and the Synthane fabrication service.

Name.

Company

|
|
|
|
|
|
Title :
|
|
|
|
|

|

|

|

|

|

i

1

|

|

|

: Address

1

L
8a

WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE IL.R.E.

The customer supplied the blueprint; Synthane Cor-
poration did the rest—first producing the proper grade of
material and then fabricating—accurately and without
waste or delay.

The more than 33 grades of Synthane laminated plastics
offer you a very wide range of properties in combination—
physical, mechanical, electrical, and chemical. And good
service and quality characterize Synthane fabrication.
The coupon will bring you further information and
technical data covering Synthane sheets, rods, tubes, and
molded parts, and Synthane service.

[SYNTHANE]

LAMINATED |§| PLASTICS

SYNTHANE CORPORATION - OAKS, PENNSYLVANIA

June, 1955



BREAKDOWNS COST PLENTY

The price of capacitors is very small compa-
red to that of the complex equipment they
are used in. The smallest trouble in the
functioning of a capacitor — instability, pene-
tration of humidity, or even sudden break-
down of a dielectric too sparingly designed —
causes important disturbances which often
can be found out only by a long study. This
can be still more expensive if instead of
staying in the home country, the equipment
has been shipped overseas or sent to a
foreign country. In this case a visit of
Engineers and technical people is necessary.

Using cheap capacitors with insufficient die-
lectric thickness is not a real saving. Take
insurance against repair expenses by choosing
STEAFIX silvered mica capacitors. Absolutely
stable, totally damp-proof, liberally designed,
STEAFIX capacitors give you years of service
life without trouble and thus prove not only
the best but also the most economical.

STEAFIX capacilors resist time and weather

Société Anonyme au copital de 65.000.000 de Froncs

17, RUE FRANCCEUR, PARIS 18° - FRANCE
TEL. MONtmartre 02-93

MC@M%WWW%Z&MW

PROCEEDINGS OF THE I.R.E. June, 1955 0a

PUBLICITE SOFEL PARIS



NEW TRIODE-PENTODE
FOR VARIETY OF
TV RECEIVER APPLICATIONS

RCA-6AZ8 .. . general-purpose, 9-pin
miniature type containing a medium-
mu triode and semiremote-cutoff pen-
tode in one envelope. Triode section is
useful inlow-frequency oscillater, sync-
separator, sync-clipper, and phase
spiltter circuits. Pentode section which
features high trans-conductance, and
semiremote-cutoff characteristics to
minimize cross-modulation effects and
overload distortion in picture-if stages,
may be used as an if, video, or agc
amplifier, and as a reactance tube.

For technical information on all products
shown here call your RCA Representative :

EAST. HUmboldt 5-3900
744 Brood St

Nework 1, N, J.

MIDWEST_WHitehall 4-2900
Suite 1181,
Merchandise MartPloza
Chicago 54, NI.

NEW POWER TRIODE FOR INDUSTRIAL
HEATING AND GENERAL
COMMUNICATION SERVICES

RCA-5604-A . . . aforced-air-cooled power triode
with improved heat-radiation design that reduces
forced-air requirements. Well suited to “on—off"’
industrial operations. Features include: single-
phase, multi-strand tungsten filament; sturdy Kovar
anode, grid, and filament seals; heavy-wall copper
anode. RCA-5604-A has a plate dissipation rating
of 10 kw—can be operated with full ratings at fre-
quencies as high as 25 Mc. When operated in un-
modulated class C service at a plate voitage of
12 kv, a single 5604-A can deliver 22.5 kw approx.

WEST MAdison 9-3671
420 S. San Pedro St.

Los Angeles 13, Calif.

,,,,,,,

5
VACUUM PHOTOTUBE

j FOR INDUSTRIAL

i SERVICE EQUIPMENT

RCA-6570 . . . especially useful in
industrial applcations critical as to
! microphonics and sensitivity gradi-

ent. Features high sensitivity to red

and near-infrared radiant energy
and is, therefore, suitable for use
with an incandescent light source.
Has maximum anode-supply voltage
rating of 500 volts; maximum aver-
age cathode-current rating of 5
.| uamperes; and average luminous
et sensitivity-30 uamperes per lumen.

NEW VIEW-FINDER KINESCOPE
FOR PORTABLE TV CAMERAS

RCA-5AYP4 ... electrostatically focused and mag-
netically deflected, this 5-inch cathode-ray tube

offers high resolution and good uniformity over the
entire picture area. It has a high-efficiency, alumi-
nized white fluorescent screen which eliminates
need for an ion-trap magnet and improves contrast
and brightness.

Or write RCA, Commercial Engineering,
Section F35R, Harrison, N. J. using this
coupon. Circle types you are interested in.
2N77 2N109  5604-A 6521 6655
2N104  3B2 6AZ8 6570 6694
2N105  5AYP4

Name. S

Position

Company

ELECTRON TUBES — SEMICONDUCTOR DEVICES —BATTERIES —
TEST EQUIPMENT — ELECTRONIC COMPONENTS

Address

10A WHEN WRITING TO ADVERTISERS PLEASE MENTION PROCEEDINGS OF THE I.R.E. June, 1955
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| NEW MULTIPLIER PHOTOTUBE
| FORGAMMA-RAY SPECTROSCOPY

AND SCINTILLATION COUNTERS

L RCA-6655 . . . a 10-stage, flat-face, head-
1 on type with 1-11/16-diameter cathode;

',:: focusing electrode for optimizing magnitude,
= uniformity, or speed of response; 3000 to
L

I 6500 angstroms spectral-response range
b (max. at approx. 4400); cathode luminous

sensitivity of 50 wamp/lumen; short pulse
resolving time at relatively low supply volt-
age of 1000 volts; and sturdy structure to
B withstand the rigors of field use.

HITERRE ST

NEW PHOTOCONDUCTIVE CELL FOR &'

% LIGHT-CONTROLLED RELAYS,
COMPUTERS, AND LIGHT METERS

RCA-6694 . . . very tiny, cadmium-sulfide,

head-on type featuring high luminous sen-

sitivity, very low dark current, extremely
(0N low background noise, ard signal output

directly proportional tc incident light inten-

sity. Characteristics not substantially affect-
B ed oy wide temperature changes. Spectral
response covers range from 3500 to 5500
' angstroms with peak at about 5000. Lumi-
¢ nous intensity sensitivity is 3 wamp/ft-c
at 90 volts.

PROCEEDINGS OF THE IL.R.E.
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FOUR NEW
ALLOY-JUNCTION TRANSISTORS

Hermetically sealed, germanium, p-n-p types offer-
ing extreme stability and uniformity of character-
istics—initially and during life. RCA-2N104 for low-
power, audio-frequency applications; RCA-2N109
for large-signal applications, such as class B audio
service; RCA-2N77 and -2N105 for hearing-aids.

Lol

.““ ’ \v

e T

OIS LN

NEW HALF-WAVE
VACUUM RECTIFIER FOR
PULSED-RECTIFIER SERVICE

RCA-3B2. . .aglass-octal, high-voltagerec-
tifier of the heater-cathode type for use in
the scanning systems of modern black-and-
white and color-TV receivers. Rated at a
maximum peak inverse plate voltage of
35,000 volts (absolute), maximum peak plate
current of 80 ma., and maximum average
plate current of 1.1 ma.

o ———
J =

e

s

e i e
g .ﬁ&:}. ; L) e

New RCA Transistors
shown twice actual size

NEW “C'” BAND MAGNETRON
FOR AIRCRAFT WEATHER RADAR

RCA-6521 . . . for service as pulsed oscillator at
fixed frequency of 5400 = 20 megacycles. It is
designed and conservatively rated to insure long,
reliable performance. Operates with high efficiency
at pulse durations up to 2.2. microseconds. Has
peak input power rating of 25.6 kw, peak anode
voltage rating of 16 kv, and peak anode current
rating of 10 to 16 samperes. Peak power outputs
ug to about 100 kw may be obtained.

RADIO CORPORATION of AMERICA

HARRISON. N. J.

TUBE DIVISION
®
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In DESERT HEAT

&3 &

HUMID-TROL

will preserve, ready
for instant use:

FILM « DRAWINGS - DRUGS
SURGICAL INSTRUMENTS

. ) s TOOLS - DIES
) s, . i

ELECTRONIC EQUIPMENT
' A RIFLES AND SMALL ARMS
In ARCTIC 4

ENGINES « MISSILES

NAVIGATION EQUIPMENT
RESCUE EQUIPMENT

MORGANVILLE, NEW JERSEY
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Direct reading, wide range, outstanding value

"SIGNAL
GENERATORS

NEW! -hp- 628A shf Signal Generator

15 to 21 KMC, 10 dbm output
SWR 1.2, high accuracy
No calibration charts

Pulse, FM, square wave modulation

New -hp- 628A is the first commercial signal generator to bring the wide range, high
power, convenience and accuracy of lower-frequency signal generators to the 15 to 21
KMC range.

Operation of the instrument is typical of -hp- generators. Frequencies are directly set
and read on one dial. No calibration charts are required. Output voltage is directly set
and read. Output is 10 to 20 db better than previous spot-frequency generators. SWR
is better than 1.5 at full power, and better than 1.2 at levels of + 7 dbm and less. In-
ternal pulse, FM or square wave modulation is provided, together with provision for
external pulsing or FM'ing. Model 6284, $3,000.00.

Instrument Frequency Range Characteristics Price

Output 0.1 uv to 1 v inte 50 ohm load.
REAlo0SC QIDCLVEES Pulse or CW modulation. Direct colib. $§ 950.00

Output 0.1 uv to 0.5 v. Incidental
FM 0.002 entire range.

Output 0.1 uv to 0.5 v into 50 ohm load.
-hp- 612A 450 t0 1,200 MC Pulse, CW or square wave modulation. 1,200.00
Direct calibration.

Output 0.1 uv 1o 0.223 v into 50 ohm load.
Pulse, CW or FM modutation. Direct calib.

-hp- 608D 10 to 420 MC 1,050.00

-hp. 6°4A 800 to 2,100 MC 1,950.00

Output 0.1 uv to 0.223 v into 50 ohm load.
-hp- 616A 1,800 to 4,000 MC Pulse, CW or FM modulation. Direct calib. 1,950.00

Output 0.1 uv to 0.223 v into 50 ohm load.
<hg- 6788 3,800 to 7,600 MC Pulse, CW, FM or square wave modulation. 2,250.00
Direct colibration.

Ovutput 0.1 uv to 0.071 v into 50 ohm load.
-hp- 620A 7,000 to 11,000 MC Pulse, FM or square wave modulation. 2,250.00
Separate power meter ond wave mefer section,
Output 70 uv to 0.223 v into 50 ohm loa I.
-hp- 6238 5,925 to 7,725 MC FM or square wave modulation. 1,750.00
Separate power meter and wave meter section,
Output 3.0 uv to 0.223 v into 50 ohm Joad.
-hp. 624C 8,500 to 10,000 MC Pulse, FM or square wave modulation. 2,265.004
Separate power meter and wave meter section.

Data subject to change without notice,

WRITE FOR COMPLETE SPECIFICATIONS
HEWLETT-PACKARD COMPANY

-hp- 624C X Band Test Set DEPT. W, 3340D PAGE MILL ROAD, PALO ALTO, CALIFORNIA, U.S.A.
Cable ‘‘HEWPACK"

FIELD REPRESENTATIVES IN ALL PRINCIPAL AREAS

ARack mounted instrument avoailable for $15.00 less.

@@COMPLETE COVERAGE, HIGHEST QUALITY

PROCEEDINGS OF THE I.R.E. June, 1955 13A



ATl G.E.,
FURTHER

5

SEPARATE LARGE G-E FACTORY BUILDING at Owensboro, Ky., is devoted to the
production of S5-Star minifature and subminiature tubes for military,
communications. and industrial uses. Dust control and air-conditioning
during assembly and inspection help to assure G-E 5-Star Tube reliability.

LINT CAUSES GRID SHORT. This unre-
touched photograph of a tube grid
magnified some 40 times, shows
a stray particle of lint which can
casily cause an inter-electrode
short-circuit. Dust often causes a
similar conductive path to form be-
tweenclosely-spaced tube elements.

LINT, DUST ARE SEALED OFF FROM 5-STAR
PARTS. G-E tube grids are given a
special cleaning, and then are
rinsed, dried, inspected, and
sorted. Afterwards G-E employees
enclose them in treated paper bags,
and fold and staple the ends of the
bags so no lint or dust can enter.

AIR-LOCKS AT ALL DOORS. Employees and other persons entering, pass
through air-locks, with a grating underfoot through which powerful
suction removes any loose dirt from their shoes. All outer garments,
lunches, and personal articles are left outside, in a separate cloak-room.
Traffic is closely controlled, and those permitted to enter must wear
lint-free clothing. Incoming mail is left in the air-locks, for pick-up and
delivery later on by employvees who work inside the “Snow W hite” area.



“OPERATION SNOW WHITE”
INCREASES TUBE RELIABILITY

5-Star Tube inoperatives are greatly reduced by ridding
assembly and inspection areas of lint and dust!

Optimum cleanliness during manufacture
has resulted in a two-thirds drop in G-E 5-Star
Tube inoperatives—mainly caused by intermit-
tent short-circuits from lint. 100% factory tests
prove this gain in dependability.

G-E “Operation Snow White” shields the
work of 750 skilled employees from lint, dust,
and dirt; involves the operations of a whole
tube factory; helps assure the reliability of
5-Star types—both miniatures and subminia-

tures—in many million critical military, com-
munications, and industrial tube sockets.

The extensive and important story is told
briefly in the pictures and text on these pages.
Ask for additional 5-Star Tubes information!

Learn why G-E 5-Star Tubes—specially de-
signed, built, and performance-tested—are the
most dependable tubes you can specify and
install! Twbe Department, General Electric
Company, Schenectady 5, New York.

WHITE LINT-FREE UNIFORMS of Nylonand Dacronare worn
by the 750 selected, trained employees who assem-
ble and inspect G-E 5-Star Tubes. The entire work-
ing area, a part of which is shown above, is pressur-
ized to keep out dust, with air that first has been
thoroughly filtered, then dehumidified, and cooled.

ASSEMBLY, INSPECTION UNDER GLASS. G-E 5-Star Tube as-
sembly and microscope inspection are carried out
under special protective hoods that are glass-
paneled for work observation. Employees wear rub-
ber finger cots—changed every hour—to avoid con-
taminating the tube parts with any dirt or moisture.

Pfogress ls Ovr Most Important Product

GENERAL @3 ELECTRIC



Mighty midget “tunes up” for major performance

This miniaturized CST-50 variable ce-
ramic capacitor outperforms capacitors
several times larger. C.T.C.’s unique de-
sign includes a tunable element which vir-
tually eliminates losses due to air dielectric.
This results in wide minimum to maximum
capacity range of 1.5 to 12 MMFD.

This tuning sleeve is at ground potential
and can be locked firmly to eliminate un-
desirable capacity change. Each CST-50 is
provided with a ring terminal with two
soldering spaces.

This is but one of a versatile family of
C.T.C. ceramic capacitors of this type,
built to C.T.C.’s quality control production
standards for guaranteed performance.

All C.T.C. components — standard or
custom — are subject to this precision
manufacture, Other C.T.C. components
include coil forms, coils, terminal boards,
terminals, diode clips, insulated terminals
and hardware. C.T.C. engineers are glad
to consult on your component problem.
Write now for sample specifications and

16 WHEN WRITING TO

prices to Sales Engineering Department,
Cambridge Thermionic Corporation, 456
Concord Ave.. Cambridge 38, Mass. On
West Coast, contact E. V. Roberts, 5068
West Washington Blvd.. Los Angeles 16
or 988 Market St., San Francisco, Calif.

C.T.C. Capacitor Data: Metallized ceramic forms.
CST-50, in range 1.5 to 12.5 MMFDs.
CST-6, in range 0.5 to 4.5 MMEDs.

CS6-6, in range 1 to 8 MMFDs.
CS6-50, in range 3 to 25 MMFDs.

CST-50-D, a differential capacitor with the top half
in range 1.5 to 10 MMFDs and lower half in
range 5 to 10 MMFDs.

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components
custom or standard

ADVERTISERS PLEASE MENTION — PROCEEDINGS

)F THE I.R.E June, 1955



ELECTRONICS...

THE KEY

TO AMAZING TOMORROWS

Since the beginning of time man has sought to
escape the limitations of the known. Though his feet
are planted on the ground, his vision goes beyond
the range of sight to limitless space . . . dwelling
place for a hundred million universes.

Exploring these realms of the unknown ...

wresting the electron's secrets from Nature has been
Farnsworth’s sole functior: for over a quarter of a
century . ..the last ten years continuously participating
in the design, development and production of

guided missile systems such as Talos, Terrier,
Sparrow and others.

We hope our contributions to this country's
defenses act as deterrents to aggression and help
influence the peaceful settlement of differences
between nations.

The next decade, added to this vast storehouse of
electronic knowledge, wili bring man's age-old vision
of reaching the stars into closer focus.

Farnsworth Products and Activities include:

Research—Applied Physics, Circuit Research, Solic¢ State
Physics, Low Temperature Physics.

Radar—Transmitters and Receivers, Computers, Microwave
Components, Pulse-Coding and Circuitry.

Electron Tubes—Photomultipliers, Storage Tubes,
Image Tubes, Infrared Tubes.

Missile—Guidance and Control Systems, Test Equipment.

FARNSWORTH ELECTRONICS COMPANY » FORT WAYNE, INDIANA

PROCEEDINGS OF THE LR.E. June, 1955

a division of International Telephone and Telegraph Corporation

17a



NEW PRODUCTS

& NEWS and

June 1955

High Temperature Tantalum
Capacitors

Cornell-Dubilier Electric Corp. has an-
nounced the development of a new Tan-
talum slug type electrolytic capacitor de-
signed to operate unde- wide temperature
ranges.

These new type “TH" Tantalums are
rated from —55°C to +125°C. Units rated
to +175°C can be supplied on specific
order. Standard case size § inch X } inch to
120 ppf; only slightly larger to 240 pupf.
Series combinations can be supplied at
higher capacitiecs and voltage ratings.
These new capacitors are suited for opera-
tion under conditions of aigh G shock, high
thermal cycling, and severe vibration.

Standard units range from 25 to 120
puf with a voltage range of 18 to 100 volts
dcw. Higher capacitances and voltages to
630 volts dew, can be supplied. For further
information send for Engincering Bulletin
No. 529,

Optical Sub-assemblies

Zenith Optical Laboratory, Copiague,
L. I, N. Y., has in operation an extensive
department devoted to the design and
fabrication of Lenses, Prisms, Optical
Flats and Windows, as well as complete
Optical Sub-assemblies. The fabricating,
grinding, and polishing activities are di-
rected by J. Balaze, an experienced pro-
duction engineer in the optics field.

184 WHEN WRITING TO ADVERTISERS PLLEASE MENTION — PROCEEDINGS OF THE I.R.E.

These manufacturers have invited PRO-
CEEDINGS readers to write for literature
and further technical information. Please
mention your I.R.E, affiliation.

Another feature of the expanded Zenith
facilities is their high-vacuum coating de-
partment. Among the materials evapo-
rated are Magnesium Fluoride, Aluminum,
Silver, and Gold. Dichroic Coatings and
Vignetted Coatings are also produced to
specifications.

An enlarged designing and engincering
department is available for the solution of
optics problems. Co-operation on proto-
types will be gladly extended. While their
factory is geared for production runs, small
quantity orders are readily accommodated.
For additional information write to M.
Hoffman, Mgr,

Remote Control RF
Attenuator

A new remote control adaption of its
standard rf attenuator has just been de-
veloped and made available by the Daven
Co., Dept. RH, 195 Central Ave., Newark
4, N. J. The new unit, Series 544, is cam
operated and solenoid driven. Its salient
feature is a special arm which permits re-
mote selection of any of the following cam
operated positions on the attenuator, first
position and second position, entirely out
of circuit. First attenuation position in the
circuit, and second attenuation position
out of the circuit. Both attenuation posi-
tions in the circuit. This evele can be re-
peated indefinitely.

This new type features all of the char-
acteristics of the standard Daven unit that
is, it is flat from dc to 225 mc and main-
tains a resistance accuracy to 2 per cent.
Power rating is 0.25 watt. The unit op-
erates on 115 volts and measures 53 inches
highX 35} inches longX 2} inches wide. Al-
though the unit shown has 3 steps, varia-
tions can be provided with up to 5 steps
plus zero attenuation. A maximum of 20
db per step can be supplied. For further
information write to the company.

Transistor Curve Tracer

Polyphase Instrument Co., Bryn Mawr,
Pa., announces its Model TA-3A Transis-
tor Analyzer, a transistor family curve
tracer. It displays on an oscilloscope the
Ry2, Ry, and Iy, families in the grounded
base connection and the Ry family in the
grounded emitter connection. Either N, P,
NPN, or PND transistors can be tested.
Collector current power supply has a peak
rating of 100 ma at 100 v cnabling the in-
strument to be used for testing power
transistors as well as conventional transis-
tors.

Universal Cabinet Racks

The Par-Metal Products Corp., 32-62
Forty Ninth St., Long Island City 3, N. Y.,
line of completely assembled racks now in-
cludes the universal type which has pro-
visions for mounting chassis supports,
shelves, sliding  shelves, and standard
sliding devices. These racks, in addition
to being available with or without front
doors, are also available with or without
detachable side panels, and may be used
singly, or in rows.

The racks are made in standard units
of 19 and 24 inch wide panels, in 18 and 24
inch depths, and in 48}, 673, 76} and 83}
inches standard heights. Panel spaces are
42, 614, 70 and 77 inches; clear inside
depths are 16} and 22} inches for units
with front and rear doors, and 167 and 223
inches for units with rear doors only.

A unique feature of the racks is that
intermixing of similar height racks with
any combination of 19 and 24 inch wide
panels are possible.

The racks range in price from $70.00 to
$180.00. For additional information write
for a copy of the latest Par-Metal catalog.

(Continued on page 20A4)
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Because /2275
makes the most
complete, the most
accurate line of
ATTENUATORS
in the world!
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Series 550-RG Atfenuaton

In addition to Daven being the leader in audio
attenvators, they have achieved equal promi.
nence in the production of RF units. A partial
listing of some types is given below.

DAVEN Radio Frequency Attenuators, by combining
proper units in series, are available with losses up
to 120 DB in two DB Steps or 100 DB in one DB
Steps. They have a zero insertion loss and a frequency
range from DC to 225 MC.

Standard impedances are 50 and 73 ohms, with
special impedances available on request. Resistor ac-
curacy is within £ 29¢ at DC. An unbalanced circuit
is used which provides constant input and output
impedance. The units are supplied with either
UG-58/U* or UG-185/U** receptacles.

STANBARD
IMPEDANCES
NN&RWSW“!IZ3ADB lO}SWWQaM7WBQ

RFA &NBMII&&NJQNCB 70 {50/50Q ard 73/73Q

TOTAL
TYPE LOSS ‘ DB

RFA & RFBS52 | 2,4,6,8DB 20 |50/50Q and 73/73Q
RFA & RFBS43 | 20,20,20,20D8 80 | 50/50Q and 73/732
RFA & RFB550 | 1,2,3,4,1008 20 | 50/50Q and 73/73Q

10,10,20,20,200B | 80 | 50/50€2 and 73/732
2,4,6,8,2008 | 40 |50/500 and 73/73Q

'RFA & RFB 551
RFA &RFB 552

These unifs are now being used in equip-
ment manufactured for the Army, Navy
and Air Force.

Write for Catalog Data.

«DAVEN-

195 CENTRAL AVENUE
NEWARK 4, NEW JERSEY




COAXIAL
CRYSTAL
MIXERS

...you can buy them from stock!

Save time...reduce costs...avoid design head-
aches. Empire Devices offers a wide variety of
standard broad band, fixed tuned coaxial crystal
mixers to meet your needs. Specialized manufac-
turing facilities and techniques result in economy,
and a high degree of quality control by competent
engineers assures uniformity in manufacture.
Immediate delivery in many instances.

Select one of 8 models in the CM-107 Series, cover-
ing the entire frequency range from 225 to 5600
mec. Input VSWR of any crystal mixer in the line
is better than 2:1, without adjustments, for all
frequencies within its rated range. Local oscillator
input requires 10 milliwatts, has a VSWR of 2:1
or better with any injector adjustment. A choice of
input connectors is available. Standard models
can be modified for special purposes!

For complete engineering data, ask for our free
catalog P2.

NEW YORK—DIgby 9-1240 @ SYRACUSE—SYracuse 2.6253 e PHILA-
DELPHIA—SHerwood 7.9080 ¢ BOSTON—WAItham 5-1955 ¢ WASHING-
TON, D.C.—DEcatur 2-8000 * DETROIT—BRoadway 3.2900 ®* CLEVE-
LAND—EVergreen 2.4114 e DAYTON—FUlton 8794 e CHICAGO—
COlumbus 1-1566 ¢ DENVER—MAin 2.-0343 @ FORT WORTH—WEbster
8811 e ALBUQUERQUE 5-9632 e LOS ANGELES—REpublic 2-8103 e
CANADA: MONTREAL—UNiversity 6.5149 ® TORONTO—WAIrut 4-1226
® HALIFAX 4-6487 @ EXPORT: NEW YORK—MUrray Hill 2-3760

EMPIRE DEVICES
PRODUCTS CORPORATION
3815 BELL BOULEVARD * BAYSIDE 61 ° NEW YORK

manufacturers of

FIELD INTENSITY METERS = DISTORTION ANALYZERS * IMPULSE GENERATORS « COAXIAL ATTENUATORS * CRYSTAL MIXERS

20a WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.R.E.

These manufacturers have invited PROCEEDINGS

readers to write for literature and further technical
information. Please mention your I.R.E. affiliation.

(Continued from page 184)
Logarithmic-Linear Amplifier

Logarithmic functions, such as gain
and attenuation expressed in decibels, are
rapidly plotted on linear paper using a
standard recording milliammeter in con-
junction with the logarithmic-Linear
Amplifier, Model 120A developed by Color
Television, Inc., 974 E. San Carlos Ave.,
San Carlos, Calif. Complete antenna radia-
tion patterns have been obtained in less
than two minutes using the Log-Linear
Amplifier in automatic antenna pattern
recording systems the firm claims.

Designed primarily for use with an rf
source modulated at 1000 cps, the input
provides a metered, variable 0 to 10 ma dc
supply for bolometer operation. Alterna-
tively, the instrument can be supplied
with a crystal input.

The output is presented on a 4-inch
meter and is also available at a meter jack
for driving either a 1-ma dc recording
milliammeter or a high-impedance re-
corder. The logarithmic channel has a
dynamic voltage range of 100 db, equiva-
lent to a 50-db power change in a square-
law detector. The corresponding meter
scale reads attenuation from 0 to 50 db in
equally spaced 1-db graduations. When
the linear channel is used, the output is
read on a typical db scale with 3 db at ap-
proximately mid-scale so that antenna
half-power points can be accurately deter-
mined.

Microwave Antenna
Test Rooms

McMillan Industrial Corp., Ipswich,
Mass., has recently put on the market a
new type of self-contained “free space”
room for microwave antenna testing.
Thesce are prefabricated units which can be
easily assembled for either indoor or out-
door installation, and can be used as bore-
sight tunnels or test ranges as well as for
pattern or other measurements where
microwave energy absorption is required.

Each construction is completely self-
supporting and needs no other structural
members. It consists of a metal framework
and plywood panels with microwave ab-
sorbing material permanently attached.
Standard panel sizes are 4X6 and 4X8
feet, but any size panel can be built for a

(Continued on page 90A4)
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

VOLTAGE TUNABLE

1,000 mc. W’M 16;000 mc.

0K518
specifications

Frequency: 2,000-4,000 mcs.

Rapid electronic tuning by vary-
ing delay line voltage from 150-
1,500 Volts.

Power output: 0.1 to 1 watt

Complete with compact perma-
nent magnet

Approximate maximum dimen-
sipdns: 10” long, 43" high, 47"
wide.

" EW Raytheon Backward Wave Oscillator Series

for wide, rapid electronic tuning -1,000 mc. to 16,000 mc.

The tubes in this revolutionary new line of Raytheon Backward Wave Oscillators give you
four outstanding performance advantages:

1. Electronically tunable over an extremely wide range of frequencies

2. Frequency insensitive to load variations

3. High signal-to-noise ratio

4. Can be operated under conditions of amplitude or pulse modulation

These new tubes are finding fast-growing applications in microwave equipment, including radar
and signal generators.

Write today for free Data Booklet on the QK518 (above) which is available
for delivery. We'll also be happy to answer any questions you may have
on this new line.

RAYTHEON MANUFACTURING COMPANY

a2

Microwave and Power Tube Operations, Section PL-30, Waltham 54, Mass. Exce”ence in E/ectronics

Raytheon Makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tuhes, Storage Tubes, Power Tubes, Receiving Tubes, Transistors



NEW

MALLORY
VIBRAPACKS

s L of

WIENEVER vou need a power supply for battery-
operated electronic equipment . .. mobile transmitters
and receivers, PA amplifiers, direction finders or similar
apparatus . .. vou will find the right combination of
performance and economy in Mallory Vibrapacks.

A completely new series of these vibrator power sup-
I \

plies, incorporating improved features of design, is now

available for electronic designers.

FLEXIBILITY. Vibrapacks come in a variety of ratings,
capable of delivering up to 60 watts of DC power at
300 to 400 volts. Each model is adaptable to a broad
range of applications.

HIGH EFFICIENCY. Circuits are designed to give mini-
mum battery drain... maximum power conversion.
All components are matched for peak performance.

Parts distributors in all major cities stock Mallory
standard components for vour convenience.

Serving Industry with These Products:
Electromechanical—Resistors ® Switches ® Television Tuners ©

Electrochemical—Capacitors © Rectifiers o

22A WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.R.E.

VieraTOR

Vibrators
Mercury Batteries
Metallurgical—Contacts ® Special Metals and Ceramics ® Welding Materials

solve your power

problems in
mobile equipment

PROVED DEPENDABILITY. Built of precision-made
Mallory components, Vibrapacks have earned a reputa-
tion for reliable service in thousands of applications,
under the most severe conditions of use.

ECONOMY. First cost is low. You gain the economies
of Mallory standardized designs and efficient produe-
tion. Maintenance costs are practically zero.

Check through the specifications for the eight standard
Vibrapack models when you begin vour next mobile
equipment design. You will probably find the exact
power supply you need. And if you need a special type,
Mallory will be glad to design and produce it for vou in
quantity to vour requirements. Write for our latest
Technical Bulletin for complete data.

Expect more...Get more from

SR
MALLORY

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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NEW SIZES e
ot 1= oSSR RE < -
AVAILABLE (o | B S P,
NOW! T
“r'fl;i’m 4 o . 714‘.‘ U SIS S5
STANDARD ™ .
= O e VT Yry—
"’ et LI B =
ROUND CASES % ?'43 ]
4 L |’] h\i‘« 1...‘. 3 i m
HU-693:
OUTSIDE DIA. | 5/18"
LENGTH ta/” FULLY-EQUIPPED PLANTS
HU-703:
IOUTSIDE DIA. 1 23/32" S
LENGTH I i@
HU-694:
OUTSIDE DIA. | 49/84"
LENGTH 5 /4
HU-695:
QUTSIDE DIA. 2 15/32"
LENGTH ['Y
STANDARD
RECTANGULAR
CASES \
HU-714: A
DIMEN. A 11/32* {
DIMEN. 8. 17/327
LENGTH 11/8" «) :
3
HU-890: 3
DIMEN. A 3/4" $
DIMEN. B | 41/64” v
LENGTH I 1/32%
HU-704:
DIMEN. A 59/64"
DIMEN. B | 25/64"
LENGTH 1 3/16"
HU.705:
DIMEN, A 2932 o
DIMEN. 8 | 18/32* ale
LENGTH 1 5/16" ... THREE COMPLETE SERVICES!::
/
HU-720: / /
DIMEN. A 11732 Hudson Standard Metal Closures &
T Over 1000 economical standard types mean HUDSON can
supply precision components at commercial prices. A wide
HU-710 variety of optional features make it possible to solve
g:mm. A 2 1/4" all but the most unusual closure requirements with ,
MEN. B 3 3/4"
LENeT e standard types selected from HUDSON stocks. L’
MUt Hudson Quality Metal Stampings
DIMEN. A 2 5/a" Metal parts produced to your exact specifications at prices
DIMEN. 8 2 57/64" that reflect the economies of mass production methods.
LENGTH 25/ Hudson can work to close tolerances and maintain NEwW
. . . 5 . CATALOG
iRy uniformity throughout production runs. Quotations supplied  / “peypy.
DIMEN. A N promptly on receipt of drawings. 1 NOW!
féﬂé?u 8 :z"f” Hudson Sheet Metal Fa.ciliﬁes L] one_handy
Depend on HUDSON for expert fabrication of simple or ~ Syioies: Full descrintions of
HU.712: complex sub-assemblies. Facilities include certified welding plete i;':';-;:;";:d;-;;:v?:;;
gm:: : : Z:: of alloys, silver soldering, brazing and chrome plating. or write for your copy, nowl
LENGTD:I 47/8"
CLIP THIS PAGE AND Precision Components of HUDSON
:beozvon’: z:::sg; Steel, Aluminum, Copper, (//I TOOL & DIE COMPANY ¢ INC
’ Brass, Mu Metal 118-122 SOUTH 14th ST., NEWARK 7, N.J,



“Eimac 450TH in excellent operating condition

after 49 months of dependable service”

The 450T power triode first designed and produced by Eimac in 1937

is still a standard Eimac product widely acclaimed by the communications
industry. It symbolizes the uncompromising quality, performance

and reliability that has made Eitel-McCullough, Inc. the

world’s largest manufacturer of transmitting tubes.

[ [ 7 \ : _—r =

\ || —

( (C : y u‘,"ﬁn\.' ‘ o ING (‘o ) <~
L EERY oapCrsTINECO
\ - ‘5‘L

WEST BEND - @x:«

WEST BEND WISCONSIN

TELEPHONE 1640

Dacember 6, 1954

Zitel<McCullough, Incorporated
San Frunn, Zallfornla

Gantlemen:

On liovamber 30, 1954 I retired from service
an Eimac 450TH, Serial Number C9-2416.

This tube was used a3 the Power Amplifier in
the Gates RC-500D transmitter operated at this
statlion,

It was installed in the transmitter and put into
operation on lovember 1, 1950. The total hours
of operatlon ob%tained before replacement amounts
to 17,892,

lNow to further explain the reason for this latter
I must tell you that the tube 1s still in excell-
ent operating condition as far as I am able to tell
by 1ts daily performanco, It was replaced just on
general principles after 49 months of dependable
service.

Yoy Sruly S

— N -
« Ripp
PJR/ps Chief({Bficineer

Mr. Paul J. Ripple, chief en-
gineer, Station WBKYV, West
Bend, Wisconsin, holds Eimac
4507 that he retired, “‘just
on general principles affer
17,892 hours of depend-
able service."

W EITEL-McCULLOUGH, INC.
/ S AN BRUNO +*«- CALIFORNINIA
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4/ FAMOUS (3¢ COMPONENTS ARE READY T0 WORK FOR YOU

AUTOTUNES AND AUTOPOSITIONERS

By means of the Collins Autotune, shafts or devices requiring
accurate positioning can be automatically reset to any of several
variable positions. Autopositioners are used where up to 20 or
more fixed positions are needed. Rotational reset accuracy .05°;
Autotune Channels: 8-12 each independently variable over entire
range, this may vary from a fraction of one turn to as many as 20
turns. QOutput torque is available in the range from Y2-24 pound-
inches. Operation time: as low as | sec.; System weights: as low
as 2 |bs.; Power supply: 28 v dc, 110 v ac 50/60 cycles or other
conventional sources.

MECHANICAL FILTERS

The Collins Mechanical Filter is an electro-mechanical bandpass
filter, smaller than the usual i-f transformer, but providing better
i-f selectivity than several stages of conventional tuned i-f circuits.
The Mechanical Filter, readily adaptable to existing or new i-f
designs, can be supplied with bandwidths from 500 cps to 12 k¢
for center frequencies from 100 k¢ to 500 ke, with —60 db band-
widths less than 3 times the —6 db bandwidihs. Response varia-
tion within the passband is less than 3 db. Performance is de-
pendable from —40°C 1o +85°C with relative humidities up to
95%.

PRECISION TUNED OSCILLATORS

Collins Precision Tuned Oscillators are permeability tuned and
incorporate a precision lead screw. Mechanically rugged and
scaled against utmospheric changes, these accurate R.F. sources
are individually compensated for temperature and voltage varia-
tions. Fundamental frequencics in the range of 450 kc to 4 mc
are covered and frequency multiplication may be employed to
attain complete frequency coverage. R.F. output 1-30 v rms de-
pending on modcl. Output is linear with lead screw rotation
making dial design easy. Average short term (24 hr.) stability
under specified condition is in the order of .003% after warmup.

HYSTERESIS SYNCHRONOUS MOTORS

Ideal for driving timing mechanisms, magnetic storage drums,
recording charts and automatic frequency controls, Collins pre-
cision built hysteresis motors feature high starting torques and
superior efficiency. Synchronous performance is possible from
zero to as high as 1000 cycles per seccond. Diameter 27, length
2.3”. torque up to 2 oz.-in. Some models have spilt windings for
operation directly from plate circuits of 2 phase, direct-coupled
push-pull amplifiers thus eliminating output transformers. Other
modcls for 60 cps and 400 cps fixed-frequency operation from
conventional power sources

For complele information on any of these Collins
Components contact your nearest Collins office.

COLLINS RADIO COMPANY CEDAR RAPIDS, 10WA

261 Madison Avenue, NEW YORK 16, NEW YORK
1200 18th Street N.W., WASHINGTON, D.C.
1930 Hi-Line Drive, DALLAS 2, TEXAS

2700 W. Olive Avenue, BURBANK, CALIFORNIA

COLLINS RADIO COMPANY OF CANADA, LTD.
74 Sparks Street, OTTAWA, ONTARIO
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REPRESENTATIVES: - Albuquerque - Atlanta - Baltimore - Bayonne . Bridgeport . Buffalo - Chicago - Dayton
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AVAILABLE ON EQUIPMENY LEASE PLAN

FIELD MAINTENANCE SERVICE AVAILABLE J

THROUGHOUT THE COUNTRY
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FIELD INTENSITY

RECEIVER

Four interchangeable RF Tuning Heads

Uni-Dial Tuning
® Double Tuned RF Pre-Selection
e Signal-Lock Automatic Frequency Control

® All purpose AM, FM, Pulse

The new Polarad Model R Receiver is a fully integrated unit

which combines reliability, ruggedness and simplicity of opera-

BROAD BAND
950—11,260 mcs

Range 950 to 11,260 mc with four (4) interchangeabie,
plug-in RF tuning units featuring direct reading UNI-DIAL
control.

Low noise figure.
Excellent gain stability.
Automatic frequency control.

Direct reading output in db with provision for external
metering and recording.

Separate audio and video channels.
Connectors for external IF attenuators.

High sensitivity and broadband tuning achieved with double
tuned cavity preselector which tracks automatically with

tion. Characterized by high sensitivity, low noise figure and

the local oscillator.

excelient gain stability, this versatile instrument is ideal for

communications, laboratory measurements, field intensity mea-

surements, production testing, and automatic monitoring.

External type cavity kiystron with non-contacting chokes.
Klystron voltages regulated and automatically tracked with
the oscillator.

SPECIFICATIONS:
Basic Receiver: Model R-B
Tuning Unit Frequency Ranges:

Model RL-T: 950 to 2,040 mc
Model RS-T: 1,890 to 4,320 mc
Model RM-T: 4,190 to 7,720 me
Model RX-T: 7,260 to 11,260 mc

Signal Capabilities:
CW, AM, FM, Pulse

Sensitivity:
—80 dbm or better throughout
range on all models

-
. 1
[+] \
Ven gpas't

Frequency Accuracy:
1%

IF Bandwidth:
Imc
Image Rejection:
Greater than 60 db
Gain Stability with AFC:
2 db for 24 hour period
Automatic Frequency Control:
Pull-out range 10 mc off center
Recorder output:
1 ma full scale

Trigger output:
10 v. pulse across 100 ohms

Audio output:
5 v. undistorted across 500 ohms

FM Discriminator
Deviation Sensitivity:
.7 volts/mc
Skirt Selectivity:
60 db to 6 db bandwidth
ratio less than 5:1
IF Rejection:
50 db
Input AC Power:
105 to 125 v., 60 cps., 460 watts
input Impedance: (ANT)
50 chms

e W.N\:7.\o 8 ELECTRONICS CORPORATION
43-20 34th STREET, LONG ISLAND CITY 1, N. Y.

ewton . Phitadelphia - San Francisco - Syracuse « Washington, D. C. - Westbury . Winston-Salem » Canada, Arnprior, Toronto—Export: Rocke International Corporation
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SUPERSEDES 100-1000 MC

¢ READS VSWR
AND REFLECTION
COEFFICIENT

ANGLE DIRECTLY

* SMALL AND
COMPACT

¢ LOW IN COST

= The PRD Type 219
SO standing Wave Detector is the
SPECIFICATIONS small package, low cost solution for
making measurements easily and accurately in
the 100 to 1000 mc/s region. By connecting the
output to a VSWR indicator, such as the PRD
Type 277, VSWR may be read directly on the
indicator meter. No special detection equip-
ment is required. The reflection coefficient
angle is easily determined merely by rotating
the top drum dial to a minimum indication on
the meter and reading the angle on the dial
directly in electrical degrees. No calculations
are required. The probe and crystal detector are
self-contained.

Frequency Rarge:
100 to 1000 mc/s

Residual VSWR:
Less than 1.05

Accuracy of Reflection
Coeflicient Angle:
Better than *+5°

Characteristic Impedance:
50 ohms

Output Terminals:
Type N jack.
Other inteschangeable
connectors  [Jsually it is more convenient to work with
VSWR and reflection coefficient angle directly
instead of with other components of the mea-
sured impedance. When other quantities are also

of interest, they can easily be read from a con-

Min. Input Sianal:
Approx. 1 volt
at 100 mc/s,
0.1 volt at 1000 mc/s

Disrf),elnﬁons,; y ventional impedance chart. Only $475 f.o.b.
X3 w.x5% h NY. Write for PRD Reports, Vol. 3, No. 2, and
Weight 4v, bs. for 1955 catalog.

W RESEARCH

& DEVELOPMENT CO . INC
Midwest Sales O ffice:

1 S0. NORTHWEST HWY., PARK RIDGE, ILL. —TAlcot 3-3174
Western Sales O ffice:

741%2 NQ. SEWARD ST., HOLLYWOOD 38, CAL.-HO 5-5287

202 TILLARY STREET
BROOKLYN 1, N. Y.

Telephone.
Ulster 2-6800

. % , . d
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g Industrial Engineering Notes

AERONAUTICS

The Civil Aeronautics Board has an-
nounced an amendment to the environ-
ment test procedures for airborne radio
equipment. The change was made in Sec-
tion 16.30-3 of the CAB regulations. The
section was changed as regards the refer-
ence number of the Radio Technical Com-
mission for \eronautics’ paper covering
environmental test procedures and clarifies
the modification procedures of that sce-
tion. The changes appearcd in the Federal
Register for March 25 (Vol. 20, No. 59)
which iz available from the Superintendent
of  Doruments,  Government  Printing
Office, Washington 25, ). C. . . . Another
congressional probe, with a possible effect
on the electronics industry, looms on
Capitol Hill. The investigation, if it gets
past the preliminary  stages, will go
into the relative merits of the two svstems
of radio navigational aids—VOR/DN S
and TACAN. The new controversy was
touched off when the Air Navigation De-
velopment Board, following an extensive
study of the matter, issued a report in
which the majority of the board favored
the TACAN system. The Air Navigation
Development Board is composed of repre-
sentatives of CAN, DOD and user groups
and is charged with developing common
air navigational aids for use by both
civilian and military air carriers. The
VOR/DAMIEE system now is used exten-
sively on civil airways and VOR installa-
tions are virtually completed and DME
ground installations are about 60 per cent
completed.  Tens-of-thousands  of VOR
equipments also have been installed in air-
craft. The VOR/DME svstem was recom-
mended in 1948 by Special Committee 31
of the Radio Technical Commission for
Aeronautics. The TACAN system was de-
veloped by the Department of Defense.

RIZSTNLA ACTIVITIES

The distribution of all RETMA tele-
vision test charts now is being handled by
the Engineering Department in New York.
The following material is available at the
prices noted (for overseas orders, add 81):
Resolution Chart with Supplemental Gray
Scales, $4.00; Resolution Chart without
Supplemental Gray Scales, 82.00; Supple-
mental Gray Scales for Resolution Chart,
82.00: Lincarity Chart, $2.00; Registration
Chart, 83.00; Linear Gray Scale, $6.50;
Logarithmic Gray Scale, 86.50. . . . Estab-
lishment of a joint technical consulting
group comprising representatives of the
Federal Communications Commission and
the radio-TV-electronics industry, to be
supported by appropriate joint industry-
FCC task forces as the occasion arises, was
advocated by Dr. W. R. G. Baker, Director
of the RETMA Engineering Department,

(Continued on page 32A4)

* The data on which these NoTES arc based were
selected by permission from I'ndustry Reports, issues
of March 14, 28, and April 4 and 11, published by
the Radio-Electronics-Television Manufacturers
Association, whose helpfulness is gratefully ac-
knowledged.

June, 1955



THE LFE TIME-RATE INDICATOR 501
$1995.00 — IMMEDIATE DELIVERY

Digitized research or conirol!

LFE s model 501 Time-Rate Indicator brings
the advantages of high speed electronic counting to
both instrumentation and auwtomation. The bhroad
applications of the 501 include research in the
liclds of frequency measurements, data recording.
and process countrol. This unique counting tool will
do more for less money than any similar device
on the market.

Write to Laboratory for FElectronics for their informa-
tive folder “From Instruments to Automation”.

Check these features.

Ability to count pul-e~ up to the rate of 10.000.000 per
second with a velative accurney up 1o 1 count.

Ahility to measure frequency in megacyeles up to 10
me with aceuracy up to 1 opart in 10 million with ability
to totalize measurement,

Ability 1o mea~ure periodic functions in decade units
from 0.1 pgeec to 100 sec,

Ability to make time intersal measurements in the
renge from 1 p~ee to U1 peee,

\bility to do frequeney ratio measurement~ hetween
two input frequencies,

Built-in  temperature compensated crystal controlled
timing pul-¢ generator,

Built-in wide hand, high gair amplitier covering a
bandwidth of 10 ¢ps to 10 me and with a sensitivity of
20 mv s,

Decade Scalers from $30.60 Plug-in counter units including dec-

75 Pitts Street

ade scalers from 20 ke to 10 me. binary scalers that Jdouble the range of
any particular unit. or pre-set scalers from 20 to 100 ke.

Creative developments in the field of electronics . . .

LABORATORY FOR ELECTRONICS, INC.

Boston 14, Mass.

29A



New Information or interest TO

OMPUTER ENGINEERS . DESIGNE
on me NEW CTMLIAT

RF TRANSISTORS

T T I T RAYTHEON RF TRANSISTORS ARE

completely interchangeable
without selection of components

successfully field tested for an entire
year. In mass production for
several months,

made by the Raytheon perfected
fusion process that has already
produced nearly two million
transistors

GROUNDED EMITTER CURRENT GAN ¥S COLLECTOR CURRENT FOR (X780, OX761, CX742

Extrin, Base : Temp.
Base Current A Rise

Resis. Ampl. ; C/mW
Volts ohms Factor mc.

2N112 /CK760 -6 : | 75 40 5 0.62
2N113 /CK761 -6 i ! 75 45 10 0.62
2N114 /CK762 | X 6 y 3 75 65 20 0.62

*Cutol current measured at Vo = - 12 yolts Note. abeve Charactenstics ace average srcept where noted

RAYTHEON TRANSISTORS

0A WHEN WRITING ADVERTISERS PLEASE MENTION PROCEEDINGS OF THE I.R.E



VOLTAGE REGULATOR TUBES

0A2 150 volts, 5-30 ma.
0B2-0B2WA 108 volts, 5-30 ma,
CK5787-CK5787WA 98 volts, 1-25 ma.
CK6542 150 volts, 5-25 ma.

RADIATION COUNTER TUBES

! CK1020 Thin wall beta, gamma counter, 500 volt
' CK1021 Thin wall beta, gamma counter, 900 volt
}

CK1026 Halogen quenched, gamma counter, 900 volt 3 '

CK1649 Halogen quenched beta, gamma counter, 28
900 vo

RATTHEON
CK 5787 WA

Other counter types can be made to your order. iT ¥

L

N

CK 5783 WA

RAYTHEON
~ CR-5651WA ¢

MADE IN U.SA

@ A Filled

I U B E s AEFERENCE TUBES

PERFORMANCE TESTED and 8. _allPR5651-CK5651WA 85 volts, 1.5-3.5 ma.
backed by over THIRTY YEARS 2" CK5783-CK5783WA 85 volts, 1.5-3.5 ma.
OF EXPERIENCE in the manu- CK6213 130 volts, 1-2.5ma,
facture of gas tubes

COLD CATHODE CORONA VOLTAGE

RECTIFIER TUBES ° ¥ REGULATOR TUBES
CK2042 2800 voltinverse, 8ma.ds. p CK5962 700 volts, 2-55 wa
CK5517 2800 volt inverse, 12 ma. dc. CK6437 (CK1037) 700 volts, 5-100 na
CK1038 900 volts, 5-100 na

CK6174 2830 voltinverse, 3 ma.dc.
ol : CK6438 (CK1029) 1200 volts, 5-100 sa

500 to 3000 volt ratings
available on special order.

Listed are representative
tubes in each group. All are stable, rugged, reliable
— worthy of your complete confidence.

All except Radiation Counter
Tubes shown actual size.

RELIABLE SUBMINIATURE AND MINIATURE TUBES
SEMICONDUCTOR OIODES AND TRANSISTORS
NUCLEONIC TUBES - MICROWAVE TUBES
REGEIVING AND PICTURE TUBES

Special Tube Division — nmome Office: 55 Chapel St., Newton 58, Mass., Bigelow 4-7500
For application information write or call the Home Office or: 9501 Grand Avenue, Franklin Park (Chicago), lllinois, TUxedo 9-5400
589 Fifth Avenue, New York 17, New York, PLaza 9-3900 - 622 South La Brea Ave., Los Angeles 36, California, WEbster 8-2851
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HHY.

TUBULAR

DIPPED
PHENOLIC INSULATED

MOLDED
PHENOLIC INSULATED

ERIE TUBULAR CERAMICONS offer a convenient form
factor for printed wiring board applications. This is
especially< significant when above-board space is at
a premium, :

ER'E Tubulars offér\added printed wiring layout flexi-
bility. The smallest un‘d{s capable of spanning a range
from 84" to 23" "

Leads of ERIE Radial Lead Tubular Ceramicons are
tinned with a minimum of .00l coating of solder to
assure continued ease of soldering even after long
storage.

The uniform case size of the ERIE Molded Tubular
Ceramicon is particularly adapted to automatic loading
and is available packaged on tape,—2000 to a reel.

ERIE Tubular dielectric design is inherently strong.
Lead wires are wrapped around the dielectric and
soldered. This feature assures unusual ruggedness in
withstanding stress on leads in any direction.

Temperature Compensating and General Purpose Tu-
bular CERAMICONS are available in a wide capacity
range with tolerances as close as +1% or +.1 mmf{. and
in Hi-K types for by-pass and coupling applications.

Write for a copy of Bulletin 313-2 for a complete
description of ERIE TUBULAR CERAMICONS.

ERIE ELECTRONICS DIVISION
ERIE RESISTOR CORPORATION

Main Offices ond Foctories: ERIE, PA.
Manufacturing Subsidiaries
HOLLY SPRINGS, MISSISSIPPI * LONDON, ENGLAND * TRENTON, ONTARIO

Industrial Engineering Notes

(Continued from page 28.1)

at a Symposium on Spurious Radiation
during the recent IRE convention. Dr.
Baker also stressed the necessity for FCC
consideration of the interference problem
“as one in which the interfered service as
well as the interfering service has a distinet
possibility to seek a solution.™ Explaining
the joint FCC-industry consulting group
proposal, Dr. Baker said: “It would bring
together the policy requirements of the
FCC and the vast technical and economic
resources of the industry, and would result
in rules which would have the immediate
acceptance of the entire industry.” Dr.
Baker recalled that this procedure was
tried in September 19350 when a RETMA
engineering  committee met  unofiicially
with representatives of the FCC to discuss
radiation limits for FA and TV receivers.

TECHNICAL

The Office of Technical Services,
Commerce Department, has listed studies
in the field of electronics in its February
1955 issue of the “U. S. Government Re-
search Rerorts,” formerly titled the “Bibli-
ography of Technical Reports.” 'he follow-
ing government-sponsored research reports
can be purchased from the Photo-duplica-
tion Scction, Library of Congress, Wash-
ington 25, . C., for the reported price:
“Research and  Development on Paper
Diclectric  Capacitors—Final ~ Report,”
P 113977, microfilm, $3.75; photocopy,
$10.25. “Scarch for New Nongascous,
Nonliquid Rectifying Systems,” PB 115424
microfilm, $3.75; photocopy, $10.25. “Con-
trol of Self-Saturating Magnetic Amplifiers
Using Rectified \-C with Varying Angle
of Truncation,” PPB 113875, microfilm,
$4.75; photocopy, $14. “Llectronic Wave
Spectrum Analyzer and its Use in Engi-
neering Problems,” B 113917, microfilm,
81.50; photocopy, $12.75. “High Power
Pulse Line Switching Devices,” P3 113980,
microfilm, $4; photocopy, $11.50. “Probe
Measurements of Potential Within THigh-
Density  Electron Beams,” PB 115783,
microfilm, $8.50; photocopy, 830.25. “UHF
Filtering Networks,” PB 115939, micro-
film, $3.25; photocopy, $9. “Resonatron
Cavity Resonators,” PPB 116039, micro-
film, $5.75; photocopy, $17.75. “Reflection
Mecasurements on Wire Grids and Mesh
Angles at 2,000 and 3,000 me,” PB 115920,
microfilm, $2.75; photocopy, $6.50. “Re-
scarch in Physical Electronics—Quarterly
Report 7,7 PB 115548, microfilm, $3.75;
photocopy, $10.25. “Study of the Genera-
tion and Detection of lectromagnetic
Waves in the Millimeter Wave Region—
Final Report,” PB 115914, microfilm,
$6.25; photocopy, 820.25. “Study of the
Reflexion of Waves from an Inhomogene-
ous Medium by Means of a New First Ap-
proximation to a Solution of the General
Lincar, Second-Order Differential Equa-
tion and by NMeans of Iterations with Con-
vergence of the Second Order,” PB 115907,
microfilim, $3: photocopy, 87.75. . .. Sev-
eral new advances in the electronics field

111
1.1

(Continued on page
fag
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TYPE 310 OSCHLOSCOP!

-~

e

INFLNSIT Y ICALE HAUM

Portability

107 high, 17" deep.

Transient Response
Risetime —0.09 usec.

Sensitivity

Overall dimensions—6%,” wide,

Weight —only 23',” pounds.

NEW Tektronix
Portable Oscilloscope

gives you Laboratory Performance

...in the FIELD!

The Tektronix Type 310 is fully capable of performing
much of your laboratory work, yet has the physical
characteristics desirable for work away from your
bench. It handles easily and fits into tight spots, sim-
plifying field maintenance of complex electronic equip-
ment. The high performance of the Type 310 can help
you speed up your field work...its low weight and
small size can ease your equipment handling problem.

Complete accessibility to tubes and components is
maintained by a unique step-chassis construction,
hinged at the rear. Accurate calibration and excellent
linearity permit reliable quantitative measurements—
you read time and amplitude directly from the screen.
Functional panel design and versatile control system
contribute to operator convenience, making this new

oscilloscope an easy-to-use field and lab instrument.

TYPE 310 CHARACTERISTICS

Wide Sweep Range
0.5 usec/div to 0.6 sec/div, continuously variable.
18 calibrated sweeps from 0.5 usec/div to 0.2
sec/div. Accurate 5-x magnifier extends cali-
broted sweep range to 0.1 usec/div.

Horizontal Input
Sensitivity —1.2 v/div.

IN THE LAB

Type 310 Cathode-Ray Oscilloscope — $595

f.o.b. Portland {Beaverton), Oregon

Please call your Tektronix Field Engineer or Representative
for complete specifications, or write to:

PROCEEDINGS OF THE IL.R.E.

DC to 4 mc—0.1 v/div to 50 v/div in 9 calibrated
steps, 0.1 v/div to 150 v/div continuously vari-
able. AC-Coupled —3 db down at 2 cycles. AC-
Coupled only, 2 cycles to 3.5 mc—0.01 v/div
to 0.1 v/dwv in 3 calibrated steps.

Versatile Triggering
Internal, external, line...ac- or dc-coupled, and

AUTOMATIC TRIGGERING.

Flat-faced CRT
3WP with 1.8-kv accelerating potential.
Edge-lighted graticule with '/,” divisions.

June, 1255

Voltage Calibrator
Square wave, approximately 1 ke—
0.05v to 100 v in 17 steps.

Jewel Warning Light
Indicates when controls are at non-calibrated
settings.

Power Requirements
105 to 125 v, 60 to 8C0 cycles, 175 watts.

DC-Coupled Unblanking
All DC Voltages Electronically Regulated

Tektronix, Inc.

P.O. BOX 831B ¢ PORTLAND 7, OREGON
CYpress 2-2611 .

CABLE: TEKTRONIX

w



MAGNETIC TAPE RECORDING
helps Road-Test Timken Truck Axles

An Ampex Model 306 Recorder
programming oaxle-test dynamometers
at Timken-Detroit.

Magnetic tape recordings are now being used to duplicate rugged
road-tests at the Timken-Detroit Axle Division of the Rockwell
Spring and Axle Company, Detroit, Michigan. A four hour tape
cycle is made of actual road surface and driving conditions . . .
then played back through torque and speed dynamometers —
repeatedly — until a test axle breaks down.

Result: more realistic and efficient testing — better axles for
today's trucks, buses and trailers.

WHY TIMKEN CHOSE AMPEX

Timken engineers required a recording and playback medium that
could give near-perfect reproduction of the original road test
phenomena . . . and would playback indefinitely without
introducing errors through wear and speed irregularities. They
found that the Ampex F-M recorder best met these exacting
requirements. Its extreme stability of tape motion, precise timing
and consistent accuracy produced laboratory “road-test” results
within 1% of actual conditions.

LET AMPEX STUDY YOUR REQUIREMENTS

Ampex manufactures the most complete line of magnetic recorders
for complex and sensitive automation, communication and
data-handling systems. Why not let Ampex application engineers
determine what magnetic tape recording can do for you?

For turther information, send for our 16-page illustrated bulletin, ''Data Recording, Machine Control
) ond Process Regulotion.”” Contact your nearest Ampex representative or write to Dept. G-1897

AM]] ]:EX ANOTHER APPLICATION BY THE INSTRUMENTATION DIVISION OF

CORPORATION AMPEX CORPORATION * 934 CHARTER STREET, REDWOOD CITY, CALIFORNIA
Branch Offices: New York; Chicago; Aiiania; San Francisco; Coiiege Park, Maryiand {Washington D.C. area).

Distelbutors: Radio Shack, Boston; Bing Crosby Enterprises, Los Angeles; Southwestern Engineering &
Equipment, Dallas and Houston; Canadian General Electric Company, Canada.
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AMERICA’S NO.

RHEOSTATS

The finest power rheostats...
UL approved rheostats . . .
25 watt ... 50 watt...75 wolt
... 100 watt . .. 150 watt.
We maintain alarge stock for
ready shipment or can design
a rheostat with many speciol
features for your particvlar
need. Our rheostats are in-
terchangeable. Prompt engi-
neering service is available.

A S

‘J
VITREOUS
ENAMELED

RESISTORS

Because we are the world’s
lorgest producers of wire-
wound resistors, we have
the production facilities to
GUARANTEE best delivery
and finest quality . . . from
stock or to your specifica-
tions.

TR we e
RUKO
a

HMPRODUCTS

PROCELDINGS OF THE I.RE. June, 1935




LAMBDA 1.5 AMP

VERSATILE, HEAVY-DUTY

Stable 5651 Dual heavy
voltage duty filament
reference output

tube

Precision low
temperature
coefficient, wirewound
reference networks
and multipliers

Complete service
access without
removal from
rack

115V, 208V, or 230V
operation
available

Hermetically sealed
transformers and

Resistor board chokes

construction for
easy servicing Sturdy gripping
handles

Rated for 24-hour

continuous High efficiency,

duty hermetically sealed
semiconductor rectifiers

Oil-filled,

Complete service
access without
removal from

hermetically
sealed capacitors

rack
Provision for
remote power \ 30-second
control time-delay
relay circuit

Runners for 3
easy sliding

Every speciﬂcotic/ \ N
lab-checked

before shipment

Compact—only /

12%" panel
height

Quarter-turn
fasteners for
easy access

Easy-to-read
32" meters on
M, M-S and M-T
models

Anti-tamper voltage

Magnetic
control circuit
compartment breakers

Calibrated

Rated for 1.5 amperes output voltage

over entire

controls
voltage range
Advanced packaging Quorter-turn Excellent regulation,
for optimum thermal fasteners for easy low output impedance,
and mechanical design access low ripple
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REGULATED
D. C.

COMPONENT POWER SUPPLY FOR ORIGINAL EQUIPMENT

POWER SUPPLY SERIES

CHOICE OF 28 OUTPUT VOLTAGE RANGES, THREE STANDARD A.C. VOLTAGE SOURCES

THREE SERIES: wide range (0-400 VYDC); intermediate range {125 volt band); narrow
range (50 volt band, centered at 25 volt intervals from 25 VDC to 375 VDCQ).

MODELS and PRICES*

OQUTPUT * *BASE PRICE
VOLTAGE RANGE? (U.5. and Canada)
af output currents INPUT  F.0.B. Factory

POWER’  Corona, N.Y.

MODEL' from 0-1.5 amperes

WIDE RANGE MODELS
WIDE RANGE MODELS: Voltage range is completely
covered in 16 continuously variable bands. Each band
range iz 50 volts (+25 volts).

1500 0-400 VDC

1530 W $695

INTERMEDIATE RANGE MODELS
INTERMEDIATE RANGE MODELS: Voltage range
is completely covered in 4 continuously variable bands.
Each band range is 50 volts (+25 volts).

1510 0-125 VDC 980 W $595
1511 25-150 vDC 1030 W $595
1512 50-175 VDC 1080 W $615
1513 75-200 VDC 130w $615
1514 100-225 VDC 1180 W $635
1515 125-250 vDC 1230 W $635
1516 150-275 vDC 1280 W $655
1517 175-300 VDC 1330 W $655
1518  200-325VDC 1380 W $655
1519 225-350 VDC 1430 W $665
1520  250-375 VDC 1480 W $665
1521 275-400 VDC 1530 W $665

NARROW RANGE MODELS

NARROW RANGE MODELS: Volitage range is
continuously variable.

1530 0-50 vDC 830 W $555
1531 2575 vDC 880 W $555
1532 50-100 VDC 230 W $565
1533 75-125VDC 980 W $565
1534 100-150 VDC 1030 W $565
1535 125-175 vDC 1080 W $585
1536 150-200 vDC 1130w $585
1537 175-225 VDC 1180 W $605
1538 200-250 VDC 1230 W $605
1539  225-275VDC 1280 W $625
1540  250-300 VDC 1330 W $625
1541 275-325VDC 1380 W $625
1542  300-350 vDC 1430 W $635
1543  325.375VDC 1480 W $635
1544  350-400 vDC 1530 W $635

Model No,  Meters tnput Pawer Seurce Surcharge

Suffix  (3%7) Single Phate {see chart cbove for price®*)
None - 105-125 V, 50-60 CPS None

2 105-125 V, 50-60 CPS Add $30 to base price
s - 190-225V, 50-60 CPS None
M-S 2 190-225 V, 50-60 CPS Add $30 to base price
T - 210-250 V, 50-60 CPS None
M.T 2 210-250 V, 50-60 CPS Add $30 to base price

2Current rating of 0-1.5 amperes applies over entire
voltage range except for voltages below 100 VDC
where the rating of 0.1-1.5 amperes applies.

3With all outputs loaded to full ratings and input at
125 VAC, 225 VAC or 250 VAC.

SPECIFICATIONS*

DC OUTPUT YOLTAGE:(regulated for line and load). At out-
put currents from 0-1.5 amperes (see Note 2.) Refer to
chart at left for voltage ranges of designated models.
Regulation (line) ..........0.15% or 0.3 volt (which-
ever is greats For input variations from
105-125 VAC, 190-225 VAC, or 210-250 VAC.
Regulation (load) ........ 0.15% or 0.3 volt (which-
ever is greater). For load variations from
0 to 1.5A except as modified by Note 2.
Internal Impedance ...... Less than 0.4 ohms.
Ripple and Noise . .Less than 5 millivolts rms.

Polarity Either positive or negative
may be grounded.
AC OUTPUTS
(unregulated) ................ Two outputs, isolated and

ungrounded. Each is 6.5 VAC at 15A (at 115
VAC, 208 VAC or 230 VAC input). Allows
for drop in connecting leads. May be con-
nected in series for 12.6V (nominal) at 15A,
or in parallel for 6.3V (nominal) at 30A.
AC INPUT e, 105-125 VAC, 50-60 CPS,
single phase, 190-225 VAC, 50-60 CPS, single
phase, or 210-250 VAC, 50-60 CPS, single
phase. Refer to table at left for input power
of designated models.
AMBIENT TEMPERATURE
AND DUTY CYCLE ...
load up
OVERLOAD PROTECTION:
External Overload
Protection .........ccccco....... AC and DC magnetic cir-
cuit br ‘Trip-Free. I 1 reset.
Front Panel.
Internal Failure

.Continuous duty at full
122°F) ambient.

Protection ...................... Fuses, front panel access.
INPUT AND OUTPUT
CONNECTIONS . ... . Heavy duty barrier termin-

al block, rear of chassis. 8 foot heavy duty
rubber covered line cord with integral molded
plug, also supplied.

METERS:

Output Voltage 32" r lar voltmet
on metered models.

Output Current 3%2" rect 1
on metered models.

CONTROLS:

DC Output Controls ....Located in recessed com-
partment with access door on front panel.
Calibrated in volts DC.

Wide range units: Two band switches and
continuously variable vernier-control.
Intermediate range units: One band switch
and continuously variable vernier-control.
Narrow range units: Continuously variable
vernier-control.

AC and DC Power ........ Magnetic circuit breakers,

front panel.

VOLTAGE REFERENCE .............. A stable 5651 reference
tube is used to obtain superior long-time volt-
age stability.

TIME DELAY

RELAY CIRCUIT ... A 30 second time delay

circuit is provided to allow tube heaters to
come to proper operating temperature before
high voltage can be applied.

PHYSICAL DATA:

Std. 19" rack mounting.

2%"Hx 19" W x 16%:"D

175 1b. net, 225 1b. ship. wt.
.Black ripple enamel
(standard) al finishes available to cus-
tomer's specifications at moderate surcharge.

*Specifications ond prices effective Moy, 1955, subject to change without notice

A 1.3 AMP
POWER SUPPLY

FOR EVERY PURPOSE

This new Lambda
series gives you the
economy of standard
production models
and the adaptability
and precision engin-
eering of custom units.
Lambda’s advanced
electrical design
provides rugged,
stable operation.

Models in the 1.5 amp
series are especially
recommended as com-
ponent power supplies
for original equipment;
in laboratories; for
experimental models
and prototypes;

for computers; in
industrial installations;
for transmitters; and
for use in the television
and radio industries.

LAMBIDA Electronics Corp.

THE

103-02 NORTHERN BOULEVARD .
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G- Miniature 2zzz=522" Rectifiers Provide
60,000 Hours Life; —65C to 130C Ambient Range

General Electric miniature Vac-u-Sel
rectifier stacks provide outstanding ad-
vantages in the areas of:

e Long life expectancy—60,000 hours
at 35 C

® Broad ambient temperature range
—65Cto130C

o Wide adaptability—variety of stack
ratings to 9250 volts peak inverse.

Vac-u-Sel is the G-E trade-mark for
a new line of metallic rectifiers with out-
standing electrical characteristics.

LONG LIFE EXPECTANCY—Applications
requiring 60,000 hours of life and more
can be handled with assurance of highly
dependable performance with these top-
quality rectifier stacks. Long life is an
inherent characteristic of these rectifiers.
Aging (increase in forward drop) is ex-
ceptionally low.

BROAD AMBIENT TEMPERATURE RANGE

All G-E miniature Vac-u-Sel rectifier

cells are specially processed to maintain a
high stability of characteristics over an
ambient temperature range from —65 to
130 C. Full voltage ratings may be used
in all high-temperature applications, and
current need not be derated in cases
where shorter life is acceptable.

WIDE ADAPTABILITY—Miniature Vac-u-
Sel rectifiers are available in individual
stacks rated up to 9250 volts peak in-
verse (6500 volts RMS). Higher voltages
may be obtained by using two or more
stacks in series. Basic cell ratings are 2.5
ma, 8 ma, and 25 ma (half wave).

Vac-u-Sel rectifiers are available in a
variety of housings. The ceramic-tube
and metal-tube housings are hermetically
sealed. Military specifications on pro-
tective coatings are met by applying a
special finish to the Textolite* tube stacks
at additional cost, and by potting (seal-

ing). Special housings can be offered for
large-quantity applications.

PROMPT SERVICE - Immediate attention
to any proposition can be obtained by
contacting your nearest G-E Apparatus
Sales Office, or by writing Section 461-37,
General Electric Co., Schenectady 5, N.Y.

*Reg. Trade-mark of the Genercl Electric Co.

VARIETY OF HOUSINGS available for Vac-u-
Sel rectifiers. 1) Metal-clad casing, 2) Tex-
tolite tube, 3) Ceramic tube, 4) Nylon tube,
5) Slotted Textolite tube.

ngress ls Ouvr Most Important Product

GENERAL @3 ELECTRIC
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dor exacting degign. ..

RMC HIGH VOLTAGE
DISCAPS

As a supplier of many types of ceramic
capacitors to practically every major tele-
vision manufacturer RMC can offer you
high voltage DISCAPS that will con-
sistently meet and exceed the most exact-
ing design specifications.

Rated at 2000, 3000, 4000, 5000, and
6000 V.D.C., RMC high voltage DIS-
\0.20% CAPS provide the safety factor neces-
T C tnitiod sary in yoke and other critical voltage
g applications. They are the proved
answer to problems encountered in the
design of standard or special purpose
electronic equipment.

Write today on your company letter-
head about your specific requirements.

cuum waxe

AVAILABLE CAPACITY
CAPACITY DIELECTRIC l SIZE TOLERANCES
2-KV
331.470 1200-K %e" +20% GMmY
471.1000 | 1200-K 28 +20% Gmv
1001-2700 HI K %e" GMY
2701-5000 HI K Y’ GMV
5001-10000( HIK Y’ GMV
AMC
{ Z:SV 3-KV
241-500 1200-K %" +20% GMV
501-1000 1200-K %" +20% GMmV
1001-5000 HI K Ya* GMV
4.KV
181-680 1200-K %" +20% GMV
681-.1000 HI K %" GMY
5-KV
\ 131-330 1200-K %' +20% GMV
331-1000 HI K %" GMV
6.KV
101.220 1200-K %" +20% GMV
} i v r: v
Discaps with a dielectric of 1200 K or over are not gg:_‘:ggo :"2'20 E 7;:/1 20% gANI\\V
recommended for deflection yokes or other 15,750 471-1000 HI K W GMV
cycle applications. POWER FACTOR: 1.5% Max. @ 1 KC {initial)
INSULATION: Durez phenolic—vacyum waxed

. = _{: HET .3
c‘;'::":"’c RADIO MATERIALS CORPORATION
CAPACITORS GENERAL OFFICE: 3325 N. California Ave., Chicago 18, .
e a v - SAES -
B FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
Two RMC Plants Devoted Exclusively to Ceramic Capacitors
PROCEEDINGS OF THIE IR June, 1955
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large, easy to read
permanent records—
over 8 cm excursion.
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No hysteresis—high- —
torque return