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A new development

from
Type JF DISCAPS

| .
¥

681 to
1000 MMF

150 to
680 MMF

POWER FACTOR: 1.5% Max. @ !
POWER FACTOR; 2.5% Max. @ |
5 WORKING VOLTAGE: 1000- V.D.C.
TEST VOLTAGE (FLASH): 2000 V.D.C.

LEADS: No. 22 tinned copper (026 dia.)
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1001 to 3001 to
3000 MMF 4000 MMF
'SPECIFICATIO Y
K C (initial) . |NSULAT10
K C, ofter humidity ~INITIAL LEs GE RESI
' fnegohrps
AFTER HU
than 100 ﬁhms
CAPACITY TOLERANCE: £10% -+'2‘U “at 25°

lEAKAGE RESIST.

4001 te
6000 MMF

6001 to
10,000 MMF

u!ﬁé:

Type JF DISCAPS are the result of the
extensive research programs conducted
in RMC’s technical ceramic laboratories.
These new DISCAPS extend the avail-
able capacity range of the RETMA Z5F
type ceramic capacitor between 4 10°
and + 85° C and meet Y5S specifica-
tions between — 30° and + 85° C.

Now manufactured in capacities from
150 MMF to 10,000 MMF, type JF
DISCAPS exhibit a change of only
= 7.5%, over the range between 4 10°
to - 85° C. (See Graph). They also
show a superior frequency stability over
previous similar types.

Write today on your company letter-
head for the answer to your questions
on any type of ceramic capacitor.

VISIT BOOTH 518 I.R.E. SHOW

DISCAP
CERAMIC
CAPACITORS

BT

e

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 3325 N. California Ave., Chicage 18, 1If.
Two RMC Plants Devoted Exclusively to Ceramic Capacitors

www americanradiohistorv com

FACTORIES AT CHICAGO,

ILL. AND ATTICA, IND.
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TELE-TECH
& Electronic Industries

MARCH, 1956

FRONT COVER: This symbolic cover heralds the coming of the 44th Annual Institute of Radio Engineers Shaw
and Convention to be held March 19-22, 1956 in New York City. Pictured here within the golden *‘Fellow®
emblem, the Institute’s highest honor, are the past and present presidents of the I.R.E., John D. Ryder and
Arthur V. Loughren, respectively. For details on whot can be expected at the show—technical sessions, new
products, etc.—turn to page 75.

¥ISIT TELE-TECH & ELECTRONIC iNDUSTRIES AT THE I[RE SHOW — EXHIBIT BOOTH 642
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WESTINGHOUSE
SILICON BRIDGES

-

How much power
do you meed?

Westinghouse silicon bridge assemblies are immedi-
ately available with outputs from 5 to 100 amperes at
50 to 300 volts peak inverse in standard rectifter
circuits.

These new pre-assembled silicon bridges by
Westinghouse permit a tremendous spacesaving
compared to equivalent selenium stacks.

Typical performance figures using four WN-5051-F
diodes on 2" x 2” aluminum plates in a single-
phase bridge, shown at the right, are:

+ continuous-load current 25 amperes

s leakage current <20 ma @ 300 volts maximum
peak inverse

e natural convection 30° C ambient

A similar assembly with the diodes mounted on
5" x 5” plates with forced air can carry up to 100
amperes continugus.

Other Westinghouse silicon and germanium di-
odes can be mounted in bridges to deliver up to
600 amperes load current at various voltage ratings.

For detailed information on silicon and germanium
bridges and diedes, contact your local Westinghouse
sales office or write: Westinghouse Electric Corpo-
ration, 3 Gateway Center, P.O. Box 868, Pittsburgh
30, Pennsylvania. 1.09005

SINGLE-PHASE, FULL-WAVE BRIDGE
_' OUTPUT CURRENT VS. AMBIENT TEMPERATURE
NATURAL CONVECTION — 2"x 2" ALUMINUM PLATES

v
you cAN BE SURE...IF 115 $ 0
e ., A“c“',, <
- =
® z
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2 For product infermation, use inquiry card on law page, TELE-TECH & ELECTRONIC INDUSTRIES * March 1956
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Facts and Figures Round-Up
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Summarized below are the results from recent studies on military equipment faults and component failures.
studies were made by Bell Telephone Laboratories and the Vitro Corp. Equipment faults by category are

Electronics Lab, Reliability Handbook.

RELIABILITY FAILURE STUDIES

The component
from the Naval

Highest Failure Components

EQUIPMENT FAULTS BY CATEGORY BTL* Vitro**
RELATIVE FREQUENCY OF OCCURRENGE % %
o 5 10 15 20 25 30 35 1. Fixed composition resistors 17.8 17.0
2. Connectors not given 11.0
3. Fixed paper capacitors 10.0 5.9
4. Fixed mica capacitors 8.6 (silver mical 5.5
5. Switches 3.85 5.2
6. Fixed wire wound resistors 6.4 4.6
7. Transformers and inductors 8.8 3.8
8. Variable wire wound resistors 5.3 2.0
9. Variable composition resistors 4.3 1.8
10. Fixed ceramic capacitors 2.7 0.9
11. Relays 4.65 0.8
12. Meters not given 0.8
*Bell Telephone Labs, based on 1,700 foilures,
**Vitro Corp., bused on 36,000 failures. Other analyses show that for each lube there are 5.3 resistors, 3.5
capacitors, and 3.9 other components.
Data from Office of the Assistant Secretary of Defense (Applications Engineering) Advisory
Group on Reliability of Electronic Equipment.
e
— 2 Categories of Equipment Faults
= 5 A, Inadequate Eiec. Design L. Poor Accessibility for Main- tremes of Line Voltage
- B. Poor Control Design tenance U. Inadequate Connecting Ca-
. C. Inadequate Drip-proofing M. Inadequate Instruction bies
—x D. Excessive Line-Conducted or Books Y. Unapproved Parts Used
" Radiated Noise N. Inadequate Insulation W. Inadequate Fusing
E. Poor Performance Under 0. Loose Fastenings X. Inadequate Shielding
- Humidity and Salt Spray P. Poor Component Mounting Y. Exceeds Specification
- F. Poor Wiring Design Q. Poor Welds Weight and/or Dimensions
. G. Spurlous Responses R. Components Used in Excess 1. Misadjusted as Received
Y H. Poor Shock Performance of Ratings AA. No Wrenches
. BB | 1. Poor Ports ldentification S. Poor Performance at Ex- BB. Excessive Complexity of
J. Poor Vibration Performance tremes of Temperature Circults
K. Sloppy Assembly T. Poor Performance ot Ex-
GOVERNMENT ELECTRONIC CONTRACT AWARDS
This list classifies and gives the value of electronic equipment selected from
contracts awarded by government procurement agencies in Jan. 1956.
Actuators . ................ 220,326 Indicators ................. 3,880,246 Power Suppiies ............ 620,397
Amplifiers . ... ... ......... 2,002,271 Indicators, Altitude ......... 5,105,100 Radar Sets . ............... 24,266,707
Analyzers . ............... 153,593 Indicators, Azimuth ......... 3,811,387 Radio Sets ................ 10,655,739
Antennos . ................ 48,937 Indicators, Temperature ...... 451,213 Radiosondes .............. 332,063
Batteries ................. 1,909,082 Lovdspeakers .............. 38,463 Receiver-Transmitters . ....... 10,850,254
Cable .................... 287,062 Meters, Frequency .......... 468,549 Receivers ........c00v.n... 4,685,371
Choppers ... .............. 95,080 Microphones .............. 74,813 Recorders, Magnetic ........ 375,100
Compasses, Radio .......... 891,054 Microscopes, Electron ...... .. 27,035 Rectifiers ................. 144,772
Computers . ............... 10,265,147 Microwave Equipment . ... . .. 56,740 Regulators, Voltage ......... 131,517
Connectors ................ 100,667 Modulators .+ .ovivvnenn.s 135,845 Relays ..... et e e 310,211
Decoders, Data . ........... 132,888 Motor-Generator Sets ....... 2,472,777 Resistors ................. 257,650
Diodes ................... 162,000 Motors ..........cc0..0.. 134,401 Simulaters, Flight .......... 600,000
Discriminators  ............. 25,837 Multimeters . .............. 64,351 Switches ................. 111,960
Fire Control Systems ........ 12,000,000 Oscilloscopes .............. 35,240 Tachometers . .............. 501,742
Generaters . ............... 3,111,853 Panels, Control ............ 1,756,527 Transducers . .............. 31,325
Generators, Signal .......... 190,513 Piotters . ................. 102,500 Transmitters ... ............ 1,337,745
Hydrophones .............. 46,670 Plugs, Telephone ........... 50,796 Tubes, Electron ............ 8,653,631
TELE-TECH & ELECTRONIC INDUSTRIES ° March 1956 3
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Unique method of anchoring IRC leads keeps them from being
twisted or pulled out in automatic bending and insertion
operations.

HOW TO
BE SURE OF
TERMINAL SECURITY

No matter how you assemble or solder
them, IRC resistors provide the extra
terminal security that prevents termina-
tion failures in the production line or in the
field. Leads of IRC Type BT Resistors,
for example, are uniquely anchored in the
resistor body so that they won’t twist or
pull out. A new IRC alloy coating which
overcomes copper migration also assures
improved and more uniform solderability.
Together, these features speed up produc-
tion, cut inspection costs, and assure reli-
able long-range performance. For more
information, send coupon today.

Why Leads Won't Come Loose

Leads of IRC Type BT Resistors are so
securely joined to the element that even the

unmolded assembly exceeds the standord
5-Ib. pull requirement, For still greater
strength, leads have a crimped collar which
provides a tooth-and-notch effect when the
assembly is molded as a unit.

Straight Leads Speed Automation

The IRC Automotion Packoge assures you of
consistently straight leads svitoble for auto-
matic feed. This permits outomaotic, trouble-free
feed to holding devices or into inserting heads

. . of printed wiring lines.
vvvvvv.amerlcanrad|0h|storv'.7com g
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New alloy surface on leads overcomes tendency of cqpper
o migrate toward ¢oating. This assures superior solderability
by any method, with low or varying temperatures.

Because they can be bent up to resistor body, IRC leads solve
special "fit"” problems and simplify production and solder-
ing operations.

.:h"

R~
L
v

N
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here’'s how much IRC's new alloy coating improves solderability

SOLDERABILITY OF WIRE
AT VARIOUS SOLDER TEMPERATURES

EFFECTS OF AGING ON WIRE SOLDERABILITY

Be sure to visit IRC
at the LR.E. show,
Booth 553-555
Components Ave,

IRC Subsidiory Companies alse invit
you to visit their LR.E. exhibifs

HYCOR Division of Internationai Resis!

Wire Wound Precision
and Power Resistors

Lugs can’t turn or twist ond breok the
fine resistor wire. This clso eliminates

Wire Wound Low
Wattage Resistors

Through machine assembly, the element,

Deposited and Boron-
Carbon Resistors

The metol used in terminations passes

ASTM tests for season cracking. In addi-
tion, terminotions are gutomatically as-
sembled for uniform strain strength.

terminal clips, and leads are ossembled
simultaneously. No other methad assures
such uniformly high resistance to twist-

any “strair gouge’’ effect which would
change the resistance value,

ance Co., Booth 369, Microwave Ave
CIRCUIT Instruments Inc.,, Booth 55%
Components Ave.

ing or pulling.

Voltmeter Muitipliers » Boron &
Deposlted Carbon Precistors »
Insulated Composition Resistors «
Power Resistors * Controls and
Potentiometers - Low Wattage
Wire Wounds » Germanium Diodes {

UM%WMS ,Io-‘/

INTERNATIONAL RESISTANCE CO.
Dept. 582, 401 N. Broad St., Philadelphia 8, Pa.

Send data on resistors checked:

[1 Fixed Composition Resistors [] Deposited and Boron-
Carbon Resistors [] Wire Wound Power Resistors [] Wire
Wound Precision Resistors

Precision Wire Wounds s Ultra l Name.
HF and Hi-Voltage Resistors e I
Selenium Rectifiers s Insulated I Company
Chokes e Hermetic Sealing '
Terminals 4 ¥ ¥
HYCOR DIVISION of International Resistancs Co., I HE 1
Llos Angeles, Calif. & Puerto Rico I
CIRCUIT INSTRUMENTS INC. {IRC Subsidiary) I City i ___State
St. Petersburg, Florida l

vvvvvv.americanradiohistdrv.com
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ACTUAL SIZE
(2 WATTS)

TELE-TECH

& Electronic Industries

M. CLEMENTS DR. O. H. CALDWELL
Publisher Editorial Consultant
BERNARD F. OSBAHR DR. A. F. MURRAY
Editor Contributing Editor

CREIGHTON M. M
Associate Ed|

JULES STEINBERG
Assistant Editor

ARCOTT

A. ). FORMAN

ifor Contributing Editor

K. A. STONE
Assistant Editor

DERATING CURVE FOR HIGH AMBIENT TEMPERATURES
L =3 I = T

w i) 1"

2w K
=2
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B t L MIL-R-10509 AN s POLYOHM )
= ’ngumsmsm PERFORMANCE

- G e

& -
T 1 [

o . i
@@ K OIm 2 10 IR 18 2 b 2
AMBIENT TEMPERATURE IN DEGREES CENTIGRADE

0o NEW

MIL-R-10509A

ﬁ‘ —exceeds all other
MIL-R-10509A specifications

POLYOHMS are well suited to
replace bulky, expensive and

POLYOHM
1% RESISTOR

q —takes full power at
ambient temperature three

times that specified by

B. V. SPINETTA, Directory Editor
CHARLES F. DREYER, Art Editor
R. C. DAVIES, Waoshington News Editor
STANLEY GERSTIN, Contributing Editor

BUSINESS DEPARTMENT

HOWARD A. REED, Vice President &
General Soles Manager
JOSEPH DRUCKER, Sales Manager
CHARLES §. ROEVER, District Manager
GERALD B. PELISSIER, Disirict Monoger
PAUL J. CARNESE, Sales Promotion Manager
N. McALLISTER, Asst. Business Monoger
CECILIA KAVANAUGH, Advg. Records
ANN O'ROURKE, Production Manager
480 Lexington Ave., New York 17, N.Y.
Telephone Plaza 9-7880

GEORGE FELT, District Monager
201 N. Wells 5t., Chicago 6, Il
Telephone RAndolph 6-9225

CHRIS DUNKLE & ASSOCIATES
California Representatives
3257 W. 6th Street, Los Angeles 5, Co'if.
Telephone DUnkirk 7-6149
3077 Turk St., San Francisco 18, Calil.
Telephone EXbrook 2-0377

ELMER DALTON, Circulation Manoger
A. H. POND, Controller

I! you need a 1% resistor that highly inductive wire-wound Member
is stable at high ambient tem- resistors.
perature and humidity, we would The resistor will remain well with- E FA
like you to test free samples of in its 1% tolerance even under the -
our newly developed POLYOHMS. stringent moisture test which TELE.TECH'S ; FFE
They exceed all MIL-R-10509A allows a 5"’@ chqngei Its temper- MARKET $ :.-/:' 3 "cés'%
specifications as you can see from ature coefficient is always lower of the Elechonic Induttries /es/6/e Ef:? §80/58E
the comparison table below. Note, than both the R and X char- AT A GLANCE /& T Q:"j;ffl
for example. that they take full acteristics. e |
power at ambient temperatures POLYOHMS are manufactured in i len AL e AN
up to 120°C instead of only 40°C. Y, 1, and 2 watt sizes with facili- Audio E Vo sl OHONOODD
Thus, they are ideal for use in ties controlled by the Signal Color Televivas olels Tl
aircraft and guided missiles. The Corps. They are presently avail- gg::::v;u 0o 0 BOOROODD
same fact, of course, will result able only for government end use. ontrol Convoles “ole elelelsla]e
in much longer life when they are Please request samples on com- Soveromen ane tjefefelele]s lole
operated at lower temperatures. pany letterhead. i e’ QOGO G0 NGO 6P
wobis QoD Oo0oOaoooon
Printed Circyits elo|s|o|e|olajalofe 30
es. & Dev, $ slel®|e[e[alele] [o]e o e
I TABLE OF TEST RESULTS o e mnERAOBOARACOOREY
MIL-R-10509A POLYCOHM Test Results Temslen tlafelsleletalelslele o]sls
S JESH Allowable change {Median Value} ﬂﬁ%ﬁh' anogooogoooonr
| Temperature cycling | 1% 03% [Vocun Tubss sTeTaTelelsTelele ool s
Low temperature exposure 3% .08% e 3
. Short time overload 5% .03% Broodeang oo nOoEan
Load life @ 40°C — 1000 hrs. 1% 2% I SRR
@1200C — 1000 hrs. — == e i%a o N :\m::_on D : . :!: ¥ . : . 8
Temp. coelf. ppm/°C (char. X) 500 —150 e gLl ed
— (chor.R)| ~~ *300 | = —150 — Chart shows how TELE-TECH’s
| Moisture resistance test 5% 3% ! 27,000 circulation is concentrated

among top-level engineers in the
electronic industry’s principal buy-
ing power groups.

See our exhibit at the ILR.E. Show!
203.295 INSTRUMENTS AVENUE

RESEARCH
& DEVELOPMENT CO.INC

Midwest Sates Office:
1 SO. NORTHWEST HWY., PARK RIDGE, ILL.—TAlcot 3-3174
i Western Sales Office:
737-41, SUITE 7, NO. SEWARD ST., HOLLYWOQD 38, CAL. « HO 5.5287

THE ELECTRONIC INDUSTRIES
DIRECTORY

Published annually as an integral
section of TELE-TECH in June

202 TILLARY ST.

BROOKLYN 1, N.Y.
Telephone

Ulster 2-6800

I’ For product information, use inquiry card on last poge.

TELE-TECH & ELECTRONIC INDUSTRIES * March 1956
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solving logical problems
withh Burroughs

rulse control systems

a one flip-flop serial binary adder

tools for engineers

Burroughs

BURROUGHS CORP. « ELECTRONIC INSTRUMENTS DIV.
Department B e 1209 Vine Street o Philadelphis 7, Penna.

TELE-TECH & ELECTRONIC INDUSTRIES * March 1956

- - conceived and proved in the same day

This new and unique serial binary adder wili find many uses in digital
work. But it might never have been developed without Burroughs Pulse
Control Equipment to act as a. catalyst for the engineer’s imagination.

The engineer who developed the adder, like all others in logical
design, is constantly faced with the problem of finding new components
which require a certain amount of experiment and imagination. He is
most efficient when using equipment that is as flexible as the problem
and capable of keeping pace with his thinking. In this case, for example,
his problem was reduced to: (1) setting down the idea in block diagram
form, (2) interconnecting his Burroughs units accordingly, and (3)
checking results,

His original idea was quickly brought to working reality, because a
Burroughs System eliminates many of the usual steps in between.
And while setting down the diagram for the system hook-up, he was
automatically specifying not only the equipment he would ultimately
need to build the unit, but also how to assemble it. Thus, he did away
with breadboard hardware entirely.

You can give yourself the same creative edge by letting a Burroughs
Pulse Control System give your imagination a chance to work. Just
send us your pulse problem, and we'll gladly work out a Burroughs
Pulse Control solution . . . at no cost. Or, write for Bulletin 236.

For product information, use inquiry card on last page. 7
]
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Cut Ambient Noise, Feedback and Reverberation.

e @
% %10; Creates New Concept in Cardioid Dynamic

Microphone for Public Address and Other Applications

Every public address installation...every personal tape recorder...

every radio amateur rig...can be improved with the new high-fidelity
“664> This new E-V Variable D* unidirectional cardioid provides highly
efficient sound selectivity without interference of unwanted sounds
...gives clear, natural pick-up and reproduction of voice and music...
brings broadcast quality to p.a. Exclusive E-V dynamic features make

the “664" highly resistant to mechanical shock and climatic conditions...
guarantee extra rugged service indoors and outdoors.

RESPOMSE ™ OB

JAENN

I i

I - ul gy
|

OFF AXIS
: =y
— 1
\ 1 | S
| |
- L e LU oo "wes u‘uwel'v-‘n
55 FREQUINGY Th CYCLLY PER SECOND

[
BCALE 'S DECIPELS PR OAMTSION

Polar Pattern—Uniform at Al Frequencies
A=300 cps B—5,000 cps C-—10,000 cps

Smooth, Peak-Free Frequency Response

Gives High Front-to-Back Discrimination and Smooth,
Wide-Range Response—Without Close-Talking Boominess

rrw frequency sound entrance

Inertance prevents entrance
of mid and high frequencies

Mld-frequancy sound entranc»

Directly in front, the "'664'" picks up sound
at full level. Sounds to the side can be cut
In Intensity as much as 50%, while those
directly behind the microphone are cut to
109% or less of normal intensity. Cardioid
pattern is uniform . .. response Is smooth,
peak-free . . . at all frequencies.

Proper microphone placement eliminates
unwznted sounds—permits you to. pick up
and reproduce the sound you want, as you
want It—clearly, distinctly, naturally. Ex-

Front sound entrance

Breath blast and wind shield

HOW IT WORKS

tends pick-up range at frent. Can be
beamed to augment or cancel out sound
sources. Permits higher sound level with-
out fear of feedback.

Single moving element (exclusive E-V
Acoustalloy Diaphragm) withstands high
humidity, temperature extremes, corrosive
effects of salt air, and severe mechanical
shocks. Gives more in-service, less out-of-
service performance . . . provides depend-
able, long-life operation,

Exclusive E-V Variable D* (varl-

eoftaeoeTe able dlstance) provides three
= - sound-cancelling entrances at

different fixed distances In back
of the diaphragm. These en-
trances, utilizing the proper acous-
tical impedance, combine to form
effective front-to-back spacing
which varies-In distance from the
diaphragm Inversely with fre-
quency. The resulting phase and
amplitude conditions provide e
uniform cardlold pattern at ai
frequencies.

\/

R A TN T Y BN ST AL L VL VATA VARV g VY
C

:.'.' o e

High freque ntrance
Low frequency cavity 9 GUSIEY EPundse " Erond" B ]
Diaphragm resgnator
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..STOP UNWANTED SOUNDS

with the New &G4 vaARIABLE D¥

£, CARDIOID P

Now...Broadcast Performance Designed for Public Address

COMPLETELY NEW ALL-PURPOSE CARDIOID DYNAMIC MICROPHONE
BRINGS NEW EFFICIENCY OVER WIDE FREQUENCY RANGE

'I All the advantages of the E-V Variable D* are now available in the new
high-fidelity “664”...for public address, recording, communications and similar
applications. Uniform cardioid polar pattern provides high front-to-back discrimination
against unwanted sounds, without close-talking boominess. Easily solves sound
pick-up and reproduction problems under a great variety of conditions. Gives distinct,
natural reproduction of voice and music. Increases working distance from
microphone. Gives greater protection against feedback. Especially useful where
ambient noise and severe reverberation exist. Pop-proof filter minimizes
wind and breath blasts. E-V Acoustalloy diaphragm guarantees
N smooth wide-range reproduction. Can be used on a floor or desk stand
or carried in the hand. No finer microphone for performance
and value! Write for Technical Specification Sheet. LE3.
*EV Pat. Pend.

Mede! 664. Variable D* Super-Cardioid Dynamic Microphone.
Uniform response at all frequencies from 60 to 13,000 cps. Output
level —55 db. 150 chm and high impedance. Impedance changed by
moving one coennection in connector. Line balanced to ground and
phased. Acoustalloy diaphragm, shielded from dust and magnetic
particles. Alnico V and Armco magnetic iron in non-welded cir-
cuit. Swivel permits aiming directly at sound source for most
effective pick-up. Pressure cast case. %"—27 thread. Satin chrome
finish. 18 ft. cable with MC4M connector. On-Off switch. Size:
1% in. diam. 7%¢ in. long not including stud. Net wt.: 1 Ib. 10 oz.

List Price $79.50

Model 419 Desk Stand available for use with the ''664'' {extra).

ElecthoYores

ELECTRO-VOICE, INC.* BUCHANAN, MICH.
Exporl: 13 East 40th Streel, New York 16, N, Y. U. 5. A. Cables: Arlab

HIGH-FIDELITY MIC.ROPHOr(I]ES '.SFEAKER SYSTEMS * PHONO-CARTRIDGES » AND OTHER ELECTRO-ACOUSTIC PRODUC
WWW americanradiohistorv com
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PERMASEAL

For applications requiring accurate resist-
ance values at 85C and 125C operating
temperatures—in units of truly small phys-
ical size—select the precise resistor you
want from one of the 46 standard Perma-
seal designs in tab or axial lead styles.
Winding forms, resistance wire and em-
bedding material are matched and inte-
grated, resulting in long term stability at
rated wattage over the operating tempera-
ture range. The embedding material is a

PRECISION WIREWOUND RESISTORS FOR 85C AND 125C AMBIENTS

special plastic that extends protection well
beyond the severe humidity resistance
specifications of MIL-R-93A and Pro-
posed MIL-R-9444 (USAF).

These high-accuracy units are availablc
in close resistance tolerances down to
= 0.1%. They are carefully and properly
aged by a spccial Sprague process so
that they maintain their accuracy

within the limits set by the most - o
stringent military specifications. ":;\
-,

FOR COMPLETE DATA
WRITE FOR COPY
OF SPRAGUE
ENGINEERING

v

BULLETIN NO. 122A

SPRAGUE ELECTRIC COMPANY -+ 233 MARSHALL ST. « NORTH ADAMS, MASS.

for product Informotion, use Inquiry card on lest page. TELE-TECH & ELECTRONIC INDUSTRIES * March 1956
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New germanium diffused-base transistors being
manufactured at Bell Labs. Frequency cutoff of
transistors is between 500-400 MC

IBM ‘‘BRANE’' Guides
Air Force Bombers

A new bombing and navigation
system of unprecedented reliability
has been developed by IBM for in-
stallation in the Boeing B-52 Strato-
fortress. Called BRANE, for Bomb-
ing RAdar Navigation Equipment,
the system assists the B-52 crew in
bombing and navigation problems
under the most strenuous condi-
tions.

Heart of the system is an analog
computer which employs digital
pulse techniques to coordinate in-
formation received from a multitude
of radars. The development of long-
lasting electronic and mechanical
components has resulted in an esti-
mated useful life of over 2,000 hours.

The navigation equipment is used
to guide the plane to its destination
where the system then automati-
cally carries the plane through the
bomb run, responding to corrections
made by the bombardier-navigator.
Exact operational details are re-
stricted by military security.

Over 100 units, containing more
than 300 vacuum tubes, make up
the system, for which a transistor-
ized version is being contemplated.
Analysis of a year of pilot plant
operation indicates that production
costs will be about $300,000.

Curt . Johnson, Gen. Mgr. of the
IBM Airborne Computer Labs,
Vestal, N. Y., was the engineer in
charge of the development.

‘Lumicon’’ Light Amplifier
Demonstrated By Bendix

A promising new application of
industrial closed-circuit TV was
demonstrated by the Friez Instru-
ment Div. of Bendix Aviation Corp.
last month in the form of their new
“Lumicon” light amplifier.

Essentially an extra-sensitive,
high-resolution iTV system, the
“Lumicon” will provide light ampli-
fications up to 40,000 times. It also
has unique spectral response char-
acteristics which make it possible to
view items which to the naked eye
appear to be in total darkness.

The system consists of an image
orthicon camera tube linked to a
monitor through specially designed
high-gain circuits. The repetition
rate is the same as standard TV, 30
framessec., but the number of lines
has been increased to 1029, provid-
ing almost twice the resolution of
broadcast TV. The finest lens ob-
tainable is employed in order to
achieve the maximum light-gather-
ing power.

The most immediate applications
of the new system are seen in medi-
cal and industrial x-ray techniques,
and in astronomical observations
where the amount of light given off
by celestial bodies is a sharply lim-
iting factor.

Transistorized Hearing Aid
Mounts in Eyeglass Frames

Otarion, Inc., of Dobbs Ferry,
N. Y., announces a new hearing aid
design that permits 360° ear-level
hearing. Termed “The Listener,” the
hearing-aid now provides 360° full-
circle hearing by providing micro-
phones in both temples of the eye-
glasses. An inconspicuous rotary
volume control permits sound ad-
justment without removing the spec-
tacles, while a tiny, flexible, trans-
parent plastic tube conducts the
amplified sound from the eyeglasses
to the ear. The frames may be fitted
with plain or prescription lenses to
meet the wearer’s needs.

The new Listener, like the first
model, has a total power gain of over
80 db and an acoustic gain of over
50 db. There are 150 component
parts. The volume control, one min-

TELE-TECH & ELECTRONIC INDUSTRIES * March 1956

www americanradiohistorv com

Amplifier components are concealed in frames

iature microphone, the sound re-
producer and the circuitry fit into
one of the temples, while another
microphone, a dime-size mercury
battery, and a four-position switch
are mounted in the other temple.
The miniature one-cell battery fits
into an invisible swing-out com-
partment and furnishes all the power
needed by the transistors. There are
three wires running between the
two temples and through the frame.
The hinges between the temples and
the frame are the connectors for
one wire, while two spring-loaded
silver wiping contacts at each hinge
are connections for the other two
wires, When the unit is removed
and either temple folded in the nor-
mal manner, the wiping contacts are
opened and power to the hearing
aid is interrupted.

Three transistor amplifier stages
are employed; two stages using CK-
782 transistors, and one output stage,
with a CK-783 transistor. Gains per
stage are 30 db, 30 db, 20 db, re-
spectively. Each stage is compen-
sated for temperature and resistance
changes to make the selection of
transistors simple and the circuit
stable.

Most of the components are
mounted on paper-base phenolic.
The one semi-adjustable resistor is
made up of a ceramic base with
resistive material printed on it.

’ MORE NEWS

on page 23

1
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TELE-TIPS

Crystal Filter =
Type 44F Crystat Discriminater

Type WB

| IRE SHOW MEMORY. Making the
rounds at last year’s IRE show, we
couldn’t help but notice a trio of
voung, attractive female guests who
seemed absorbed in all the displays.
Engineers of the opposite sex are
not, of course, that rare, but, were
we actually seeing three at one
time? One young thing gave us the
answer as she turned to her com-
panion, sighed, and murmured wist-

Through the use of Piezoelectric resonators, filters are fully, “Gee, wouldn’t it be nice to be
now avaiIaI?Ic with extremely high _selectlv:ty at frequenc:es able to ask something intelligent.”
which eliminate the need for multiple conversions in VHF
and UHF f-m receivers. The low insertion loss, linear trans-
fer characteristic and non-microphonic quality of these

for FM Reception by

IF THERE IS ANY DOUBT about

filters permit their location at any point of low signal level the importance of air navigation sys-
such as between the mixer and the i-f amplifier. Using the tems this recent British experiment
Hycon Eastern Crystal Discriminatgr, Type WB, in com- | should dispel it. Two of their 600
bination with Crystal Filter Type 44F completely eliminates | mph Comet jet airliners were dis-
the need for any lower intermediate frequency. These filters patched from opposite ends of the
can be produced on short notice 1 arge or small quantities r = route. Midway, they passed,
to meet exact performance requizements. only a few hundred feet difference in

Write for Crystal Fiiter Bulletin | altitude, yet their pilots didn’t even

’ see each other.

IRE SHOW .' SMALL SIZE
Booth 50 Palace HIGH SELECTIVITY
® jow INSERTION LOS
¥ OPERATING TEMPERATURE: —55°C. TO +85°C.
® EXTREME STABILITY WITH VARIATIONS IN TEMPERATURE.
FREQUENCY SHIFT LESS THAN *.0059% TOTAL FROM
—55°C. TO 485°C.
® NON-MICROPHONIC
® UNAFFECTED BY IMPEDANCE VARIATIONS COMMONLY

THE BELL SYSTEM plans to re-
place their mechanical switching re-
lays with electronic units. Switching
time will be cut from thousandths of
a sec. to millionths of a sec.

IF ALL TV SETS in the country
were lined up side by side along the
ENCOUNTERED IN TRANSISTOR CIRCUITS coastline of the U.S. they would en-
® WORKS DIRECTLY TUBE-TO.TUBE OR TRANSISTOR-TO- circle the country, and there would
TRANSISTOR WITH NO [PADDING be enough left over to stretch from

® HERMETICALLY SEALED, /NO ALIGNMENT OR NY.C to Los Angeles So says NBC
READJUSYMENT NECESSARY

KC from 13 M€ exec.
® VIBRATION AND SHOCN PER MIL-E.5422 _1s 5
o /4 THE BUSINESS EXEC spends 80%
8 to 90% of his time communicating—
ELECTRICAL SPECIFICATIONS 5° trying to understand someone, or
= trying to make someone understand
Center Frequency 13 Mc (Available 10-20 Md) °_, him. So says Frank E. Fischer in the
Bandwidth ot 6 db Atienyation: 30 Kc {Aveilable with new AMA handbook. “Effective
-50 Ke Bandwidth) 2 g i
o b o | £ Communication on the Job.”
0 db Bghdwidth 1.7 , \ I
Shape Factoer: W nd _d_fh— - —1—' Maximum b -
Wi
¢ PrE E IS AERIAL INSPECTION POS-
ll’o\.'verlnser ien Loss: aximum o Z | SIBLE? Fairchild officials and the
Possband Response Vhriation: =+ 1 db Maximum E Aj F- 1 Sh I: o
3 ¥ i —

Ultimate Attenuationf 80 db Minimum tY FTI 4815((;0 fsa}hyes en}';p atica .\]j

Center Frequency Shift: =+ 1 K¢ St O 3 e Lo =g t,t ey.say they can te
N LAl » I | the height of any given house, what
K tom 13 ¢ it was constructed of, and the rel-
We invite your inquiry for any Crystol Filter ative age of the community. They
appiication in the 10 KC to 20 MC Range can tell whether a rotary lawn

mower was used to cut the grass,

HYCON EASTER N, INC. whether the occupants have a tele-

phone, and an underground septic

COMMUNICATION FILTER DIVISION tank—and probably even describe
1360 Soldiers Field Road Dept. E-3 Boston 35, Massachusetts the clothes 'hanglng on the line.
! Affiliated with HYCON MFG. COMPANY, Pasadena, Califernia i (Continued on page 18)
12  For product information, use Inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES * March 1956
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BEYOND-THE-HORIZON TRANSMISSION

The newest military and commercial long-range com-
munications systems arc turning towards the advan-
tages of “scatter” transmission. By transmitting
directly to stations well beyond the horizon, scatter
transmission systems eliminate the construction and
maintenance of intermediate microwave stations and
avoid cables and repeaters of wire systems, while re-
taining the wide bandwidths available at high fre-
quencies. This direct transmission can span water or
inaccessible terrain while giving predictably high sig-
nal reliability and freedom from interference.

A NEW APPROACH . . .
CONTROLLED SYSTEM DESIGN

A complete analysis including the effects of climate,
mulitipaths, medulation, diversity and prolonged
equipment operation combined with an exclusive ex-
perimental method of simulating every proposed link
enables Hycon Eastern, Inc. to hit the performance

H,

H'Y C O N

A NEW DESIGN APPROACH...

e

Photogroph of the eorth from 100 mile altitude — Courtesy U. S, Air Force

e BEYOND-THE-HOR.ZON TRANSMISSION

E A S T E R N, |

IRE SHOW -
Booth 50 Polace

-

target more precisely. We can reduce the expense of
a large margin for error and eliminate the possibility
of costly site relocations by careful assessment of
each customer’s necds and operating conditions that
will provide him with an optimum design.

HYCON EASTERN OFFERS AN INTEGRATED
SERVICE

Within the areas of Hycon Eastern, Inc. and its asso-
ciated companies can be found complete facilities
not only to design, engineer and specify equipment
for Beyond-the-Horizon Transmission Systems, but to
design Central Offices, Connecting Wire Networks,
perform Communication Traffic Density Surveys,
Aerial Surveys and Mapping to determine the most
efficient routes for land lines and for various radio
links such as UHF/SHF line of sight. After the
necessary facts have been gathered there further exists
the experience to evaluate them and to specify prac-
tical equipment with complete independence of judg-
ment necessary to create a complete communications
system that will fulfill present and projected needs.

N C

.,

75 CAMBRIDGE PARKWAY .

DEPT. E-3 v

CAMBRIDGE 42,

Affiliated with HYCON MFG. COMPANY, Pasadena, California
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NOW...UNPRECEDENTED HIGH POWER OUTPUTS

. » -« with RCA super-power tubes

Visualized by the Radio Corporation of America over two decades ago . - . and since
then under a continuing development and field-testing program . . . RCA Super-Power
Tubes are now being offered to progressive industries looking ahead to rf applica-
tions requiring higher and higher power at higher and higher frequencies.

Using concepts unusual in vacuum-tube design—including unique Principles of
electron optics, interelectrode shielding, and tube geometry—RCA Super-Power
Tubes begin their work where conventional power tubes leave off.

Ingenious internal liquid cooling of tube electrodes and unitized coaxial design.
make it practicable to generate higher power at much higher frequencies.

Thoriated-tungsten or matrix-type cathodes provide exceptionally high emission,
economical power consumption, and long life.

Efficiency of rf transfer is assured through the use of high-conductivity seals
and low-loss ceramic bushings.

Mechanical configurations—heretofore considered impossible—provide. a new .
twist to vacuum-tube design to accomplish super-power generation. The ability
of these tubes to handle high average power in cw operation permits unusually
high power outputs in pulse and hard-tube modulator operation. All -tubes are
designed for single or multiple operation—for exciting new applications where
higher and higher power extends the use of electronics.

RCA is ready to discuss with equipment manufacturers-their present and future needs
for Super-Power Tubes. Information may be obtained-from the nearest RCA District
Office—or write RCA, Commercial Engineering, Harrison, N. J.

b g

§

e =
3

Cw RF POWER QUTPUT = KILOWATTS
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.

i
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00
OPERATING FREQUERCY - MEGACYCLES

TELE-TECH & ELECTRONIC INDUSTRIES * March 1956



www.americanradiohistory.com

DESIGNERY

N e R e R
- o o i e T ST
NEW TURBES — NEW LOW-NOISE TRANSISTOR FOR AF PREAMPLIFIERS OPERATING FROM
FOR BETTER TV-RECEIVER PERFORMANCE LOW-LEVEL LOW-IMPEDANCE SOURCES —WITHOUT INPUT TRANSFORMER
A RCA-2N175 . - . low-noise germanium-alloy junction transistor
e’ of the p-n-p type; intended primarily for preamplifier or input
RCA-2BN4,-6BN4 ... 7-pin miniature- stages of transistorized audio amplifers which operate with
type high-gm medium-mu triodes for extremely small input signals. Features an exceptionally low
f amplifier service in vhi TV tuners. wide-band noise factor of 6 db (max.), current amplification
Reduced inductance and rf lead re- ratio of 63, and a matched-impedance power gain of approxi-
sistance contribute to high gain. Basing matefy 43 db. Stability and uniformity of characteristics are
arrangement facilitates neutralization. excellent throughout lifé. The low-noise factor and low-input
impedance characteristic of RCA-2N175 permit the design of
audio amplifiers in which the transistor is directly operated from
i B low-impedance, low-level devices such as magnetic microphones
RCA -5CG8,-6CG8 . . . /-pin minialure- and magnetic pickups without an input coupling transformer.

type triode-pentode converters for oscilla-
tor-mixer service in vhf TV tuners. Feature
two cathode leads with separate base-pin
terminals to minimize input loading effects
of pentode mixer unit, and interaction
between input and output circuits.

RCA -6CUS,-12CU5 . . . 7-pin minia-
ture-type beam power tubes for audio
output stages. Because of their high
power sensitivity and high efficiency,
these types can provide relatively high
power output at low plate and screen
voltages.

ELECTRON TUBES
SEMICONDUCTOR DEVICES
BATTERIES

TEST EQUIPMENT
ELECTRONIC COMPONENTS

NEW 14-STAGE
MULTIPLIER PHOTOTUBE

RCA-6810 . . . the most sensitive phototube in the RCA
line . . . multiplies feeble photoelectric currents approx.

potential—is a head-on type designed for scintillation
counters, spectrophotometers, and other applications
involving unusually low-level light sources. Featuring
fast response, high current gain, relative freedom from
after-pulses, and small spread in electron-transit time,
RCA-6810 is particularly useful for fast coincidence
scintillation counting. Because of the capability of de-
livering pulse cutrents up to 0.5 amp in magnitude with-
out appreciable deviation from linzarity, the need
for an associated wide-band amplifier is eliminated
in many applications.

TWO NEW MINIATURE-TYPE HIGH-SENSITIVITY SPEAKERS

NOW AVAILABLE FOR COMPACT PERSONAL

RCA generic designs XS-7659 and XS-7744 . . . only 2%" in diameter
... for use where limited space and high sensitivity are important design
considerations. Both are p-m types. They provide good frequency balance
and are designed to work into the air load provided by small, portable receiver

cases. Voice-coil assemblies are encapsulated, making them

damage from mo'sture and temperature changes. Voice-cail leads are brought
out directly to the voice-coil terminals—not cemented to the cone—thus

avoiding cone warping. Alnico ¥ magnets are incorporated.

— ey =

T 1 For complete technical data, write RCA,
i Commercial Engineering, Section €CS0R,
Harrison, N. J. or call the RCA District Office
nearest you:

EAST: ....HUmboldt 5-3900, 744 Broad
Street, Newark 1, N. J,

CENTRAL: WHitehall 4-2900, Svite 1181
Merchandise Mart Plaza
Chicago 54, lIl.

WEST: ....RAymond 3.8361,
4355 E. Washington Blvd,
Los Angeles 22, Cal.

RADIOS

impervious to

VISIT RCA BOOTH #151-155
AT I.R.E. SHOW

RADIO CORPORATION of AMERICA

TUBE DIVISION SEMICONDUCTOR DIVISION

sewiilip

MNMARRISON, N._J.

TELE-TECH & ELECTRONIC INDUSTRIES * March 1956 For product Information, vse Inquiry card on lost poge. 15
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electronics —

"

2\V% ~—s T
i E——iu l o | 1 ZF{% l'\\.
St/ || VYL IN LU e
SS%se ey i Antennas
ﬂl g‘:’ -r‘i__‘

ANTENNA SYSTEMS
Physicists and Engineers

You will find iateresting work and advancement in I’ X An t e n na
our expanding organization H ydu enjoy creative |

research and development work in ‘antennas, N

antenna onmp:ments and electromethamsms Send ; 5

Components

st of et sty r ALY
e e MEChanisms

GABRIEL ELECTRONICS DIVISION

THE GABRIEL COMPANY

NEEDHAM HEIGHTS 94, MASSACHUSETTS
NEedham 3-0005 (thru Boston)

16  For product Information, vse Inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES * March 1956
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semiconductors

CBS-HYTRON, Danvers, Mass.
A Division of Columbia Broadcasting System, Inc.

TELE-TECH & ELECTRONIC INDUSTRIES * March 1956

THREE
NEW FAMILIES OF
CBS SILICON

POWER
RECTIFIERS

CPERATE UP TC THESE MAXIMUM LIMITS

 SERIES TEMP. AMPS. VOLTS
1N503* 150°C Vi 50 to 600
INB114 150°C 1 50 to 600
1N519¢t 150";: 1% 50 to 600
*In free air tWith suitable heat sink

_._._'_._,_,--"'_-.

CBS-HYTRON offers you, in three basic
designs, a wide selection of high-power
silicon junction rectifiers with uniformly
controlled characteristics. All three
series feature compactness and high rec-
tification efficiency (up to 99%) at high
currents. Low forward and high back
resistances give high power handling
capabilities. And low thermal resistance
permits operation up to 150°C.

Possible applications are innumerable

. wherever you need highly efficient,
high-current miniaturized rectifiers. As
illustrated, the 1N503 series is supplied
with convenient flexible leads. And the
IN511 and 1INS519 series are designed
with screw studs for easy attachment to
heat sinks. For complete data ask for
Bulletin E-263. Or request a quotation on
CBS silicon power rectifiers suited to
your applications.

Reliable products
through Advanced-Engineering.

For product information, use inquiry card on last page.
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The "QUALITY" name for PHENOLIC TUBING

To make your product better . .

. and at lower costs

. specify CLEVELITE*!

Higlh performance factors, uniformity and inherent
ability to hold close tolerances; make Clevelite outstanding for

coil forms, collars, bushings, spacers and cores.

Wherever high dielectric strength, low moisture ab-
sorption, mechanical strength and low loss are of prime impor-
tance . . . the combined electrical and physical properties of

Clevelite are essential.

Fast, dependable deliveries at all times!

New York City, March 19-22.

Visit our Exhibit 2519, Radio Engineering Show, |

*Reg. U. 5. Pat. Off.

THE

CLEVELAND CONTAINER

COMPANY
6201 BARBERTON AVE, CLEVELAND 2, OHIO
PLANTS AND SALES OFFICES:
CHICAGO * DETROIT » MEMPHIS + PLYMOUTH, WIS. + 0GDENSBURG, N.Y. « JAMESBURG, NJ. » LDS ANGELES

ABRASIVE DIVISION ot CLEVELAND, OHIO

Cleveland Contalner Canada, Ltd., Prescott and Toronto, Ont.

Representatives:
NEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. I.
NEW ENGLAND: R. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN.
CHICAGO AREA: PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE.. CHICAGO ¢
WEST COAST: 1Rv. M. COCHRANE CO., 408 S. ALVARAOO S7.. LOS ANGELES

18 For product iaformation, use inquiry <ard on last poge,
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TELE-TIPS

{Continued from page 12)

THE CALCULUS taught today fits
the engineering needs of 1913, ac-
cording to educators concerned with
the problem.

THE POWER OF TV. Prominent
cosmetic manufacturer explaining a
loss of $460,000 for the fiscal year
attributes the deficit to the success
of “$64,000 Question,” and to their
own “very unproductive” TV cam-
paigns.

TIMBER-R-R-R! Simple wooden
containers that will permit the mili-
tary to air-drop communication re-
ceivers from heights of up to 1,000
ft. without a parachute, have been
developed by Cargo Packers Inc. of
Brooklyn, N. Y. Key elements in the
design are a set of plywood retarder
plates, or air-drogues, and the place-
ment of the cushioning. In recent
test, a 125-1b. radio was dropped
from plane travelling at 150 mph.
The retarder plates not only slowed
the fall to 52 mph but also oriented
the package to strike the ground on
a corner for maximum energy dissi-
pation.

GEOTHERMAL POWER may take
a place alongside atomic and solar
energy as a source of electricity if
studies being undertaken by Minne-
apolis-Honeywell engineers in New
Zealand are successful. Plans call
for stations that would tap the coun-
try’s extensive hot springs and use
the subterranean steam to generate
electricity.

SERVICE-FREE TV is being offered
by Magnavox. Purchasers of their
Gold Seal TV receivers, retailing for
$249.50 and up, will receive without
charge, a three-month service con-
tract and a l-year warranty on zll
tubes and parts. Servicing will be
handled either through regular serv-
ice agencies or through service deal-
ers, with Magnavox paying the cost.

“7v PARTIES.” One California TV
dealer is using the old “aluminum
party” gimmick to sell his color TV
line. Enthusiastic customers are
asked to.invite friends to their home
for coffee and cakes—and to see
color TV. They receive a remunera-
tion in proportion to the number of
color sets sold to their guests.

TELE-TECH & ELECTRONIC INDUSTRIES * March 1956
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for ECONOMY SHIELDING

of MINIATURE TUBES
/

!

Developed especially for use in printed cir-
cuits and vertical chassis. the new GOAT
UNI-SHIELD is unsurpassed in efficiency and
economy. It is designed for use with both
7-pin and 9-pin miniature tubes, and is avail-

able in a full range of sizes.

Of economical wrap-around construction,
new design aftfords the maximum in hea/dis-
sipation and air circulation. The base/of the
UNI-SHIELD clamps firmly on all types of
sockets or clips and the tube is locked in the

—

socket, minimizing vibration and breakage.

Made of electrolytic tin plated steel, UNI-
SHIELDS are sturdy in construction and -

attractive in appearance.

You are invited to send us socket samples end
tube dimensions and we will forward UNIL.SHIELD

GOAT ELECTRONIC somples to meet your requirements.

COMPONENTS CATALOG
AVAILABLE A GOAT QUOTATION WILL SAVE YOU

ON REQUEST TIME AND MONEY

VY THE FRED GOAT COMPANY, inc.

314 Dean Street, Brooklyn 17, N. Y.

TELE-TECH & ELECTRON!C INDUSTRIES * March 1956 For product Information, use inquiry card on last page. 19
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Mallory Controls Now Available With
New Push-Pull On-Off Switch

OR YOUR new designs for television receivers,
home and auto radios, investigate the unusual,
merchandisable performance features of Mallory
controls with the new push-pull switch. This new
kind of switeh turns off when the shaft is pushed in
. turns on when the shaft is pulled out.

‘No “groping’ for volume setting. The set is turned
on at the same volume control position as it was
turned off.

Longer control life. The control needs to be rotated
only for minor volume changes, instead of being
moved through a major portion of its travel every
time the line switch is actuated.

New switch design. The switch itself uses a unique
“floating ring” contact design. Make and break is
performed by spring-snapped motion of small rings
made of special Mallory contact alloy. The rings float
freely on pins . . . automatically align themselves
perfectly. They rotate with each operation, exposing
a new contact surface. Service life is extremely long.
Make and break action is clean and positive.

Serving Industry with These Products:

Electromechanical —Resistors » Switches  Television Tuners * Vibrators
Electrochemical—Capacitors <« Rectifiers = Mercury’ Batteries
Metallurgical—Contacts = Special Metals and Ceraniics « Welding Moterials

Single and dual types of Mallory carbon controls are
now available with this new switeh . . . and with an
improved carbon element that has even greater
stability, better wearing quality and lower noise than
ever before. Write or call Mallory for full details.

* * *

Long-Lasting *‘Floating Ring”’
Switch also in Rotary Model

The new *‘floating ring”’ contact
design is also available in a
switch with conventional rotary
action, on Mallory single and
dual carbon controls. It gives
exceptionally long service . . . positive snap action
“feel” ... protection against loss of spring tension
during overloads. Write to Mallory for data.

Expect more...get more from

MALLO Y

P. R. MALLORY & €O., In<.,

INDIANAPOLIS 6, INDIANA

PARTS DISTRIBUTORS IN ALL MAJOR CITIES STOCK MALLORY STANDARD COMPONENTS FOR YOUR CONVENIENCE

20 For product information, use inquiry card on lost page.
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NOW.. .« truly professional quality
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for EVERY sound recording need and EVERY recording budget!

PLASTIC-BASE AUDIOTAPE, on 1'%-mil cellulose acetate,

meets the most exacling requirements of the professional,
educational and home recordist to excellent advantage, providing
unsurpassed recording quality at minimum cost. This is the standard
Audiotape, which has already been sold in billions of feet. Series 51,
in the red and black box.

AUDIOTAPE ON 11,-MIL MYLAR* is a premium-quality
tape that provides the utmost in mechanical strength and
immunity to extremes of temperature and humidity. Assures freedom
from breaking or stretching under stresses of super-fast rewind,
instant stops and slarts or poorly adjusted clutches. Will not dry
out or embrittle with age, even under. unfavorable storage conditions.

Series 71, in the green box. * Du Pant Trads Mork or polyester film

TYPE LR AUDIOTAPE on 1.mil “Mylar” gives you 50% more

recording and playback time — climinates ree! changes and
permits nninterrupted recording of program material that exceeds
conventional reel capacity by up to 50%. The I-mil “Mylar” base
is actually stronger at high humidity than the standard 1%-mil
plastic base, assuring long tape life even under unfavorable condi-
tions of use or storage. Series 61, in the black and red box.

PLASTIC-BASE LR AUDIOTAPE provides 50% more recording

and playback time per reel, on a low-cost 1-mil cellulose
acetate base. Hence it affords maximum economy for extended-play
applications where high mechanical strength is not required. Series
41, in the blue bozx.

TELE-TECH & ELECTRONIC INDUSTRIES * March 1956

SUPER-THIN AUDIOTAPE on Y2-mil “Mylar” gives you twice
as much recording time per reel as standard plastic base
tape. 1200 ft on & 5" reel, 2400 fi on a 7" reel. Suitable for extended

play applications where tape tension is not excessive. Series 31, in
the yellow box.

=4

* X %

These five types of Audiotape differ only.in base material, tape
thickness and footage per reel. Whatever type best meets your
particular requirements, you can be sure that there’s no finer
recording tape made anywhere, at any price. That’s because
there’s only one Audiotape quality — the very finest that can
be produced. Iis fidelity of reproduction and consistent, uni-
form quality have made it the first choice of critical professional
recordists the world over. Now amateur and home recordists
can get this same professional-quality Audiotape at no extra
cost. There’s no need to go elsewhere or accept substitutes. You
can meet all your requirements with genuine Audiotape. For
the complete story on all 5 types, ask your Dealer for a copy
of the new, 5-color Audiotape Bulletin No. 250. Or write to
Audio Devices, Inc., Dept. T.

AUDIO DEVICES, Inc.

444 MADISON AVE., NEW YORK 22, N. Y.
IN HOLLYWOOD: 1006 N. Fairfox Ave. * IN CHICAGO: 6571 N. Olmsted Ave.
Export Dept.: 13 East 40th 5t., New Yock 16, N. Y, Cobles ‘‘ARLAB™

For preduct information, use lnquiry card on last page. 21
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...FROM STOCK

he Most Complete Transformer Line in the World

' REEN,. A quatter century of specialized experience and original research has gone
NETE. "r. into the development of UTC catalog items. Covering the range from tenth

ounce units to others weighing hundreds of pounds, UTC stock items are avail- T _
able for virtually every application in the electronics field. Each of these items e omcre  TRETON
carries a plus value . . . UTC RELIABILITY, highest in the field. o

L F St .

I =

PERMALLOY DUST TORQIDS - VARIABLE INDUCTORS
Maximum Accuracy and Stability Standard and Hermetic

Write for your Copy
of Catalog ‘56

& . ‘ 3 M

- 5 1 !
£ - ; Qﬁ“ ]
o g R > BN /
S LY '%Q i
- SR 4 | oeeR J 2= - L
q& QERE 4 A
s's 5
LOW PASS, HIGH PA
LOW FREQUENCY INDUCTORS O¥ o BAND PASS HERMETIC HERMETIC AUDIO COMPONENTS
and INDUCTANCE DECAOES FILTERS . . . HERMETIC Power, Plate, Filament Transformers and Reactors for Every Application
i =
v, &Y 3
il
S &)
SUB and
DOTS SUB-SUB QUNCER
PULSE Transistor Transformers TRANSFORMERS
MAGNETIC AMPLIFIERS . .. HERMETIC TRANSFORMERS Smallest Size-Highest Power Audio Miniatures
{ . . !
)
>
LINEAR STANDARD SERIES HIPERMALLOY and ULTRA COMPACT COMMERCIAL GRADE AUDIO and POWER COMPONENTS
Tops in Fidelity Righ Fidelity Favorites for Industrial Use
i g
%
S ‘
a8

SPECIAL SERIES . .. Audio and 2
Power Components for the “Ham''

- REPLACEMENT TYPES

. PHOTOFLASH TRANSFORMERS
VOLTAGE ADJUSTERS ...STEPOOWN
and ISOLATION TRANSFORMERS MIKE-CABLE TRANSFORMERS EQUALIZERS

UNITED TRANSFORMER COMPANY
150 Vaorick Street, New York 13, N. Y. ¢ EXPORT DIVISION: 13 E. 40th §1., New York 16, N. Y., CABLES: "ARLAB"
WWW americanradiohistory com
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As We Go To Press (Cont)

New High Intensity Lamp
Uses R-F Heated Disc

A new lamp which uses an r-f
induction heated disc of refractory
material as a light emitting source
has been developed by Sylvania
Electric Products Inc. for applica-
tions requiring high light output,
such as motion picture film process-
ing and TV color tube manufactur-
ing.

Cross section of r-f heated, water cooled lamp

The superiority of the new lamp
is in the fact that the refractory ma-
terial can be heated to much higher
temperatures than the tungsten fila-
ments of incandescent lamps, and
also that the light from the disc
is more unifoerm.

The complete unit, as presently
in use at one Hollywood film studio,
consists of a DC voltage source, an
r-f power supply and the lamp.
Turns of copper tubing arocund the
lamp serve as the r-f heating coil,
and water cooling tubes through the
base of the lamp system is also pro-
vided to cool the lamp and coils.

In comparison tests with a con-
ventional 1,000-watt incandescent
lamp the new lamp’s output inten-
sity was measured at 2,000 screen
lumens as against 800 for the older
lamp.

Philco Corp. To Build
Experimental TV Station

Philco Corporation has filed an
application with the FCC for author-
ity to construct and operate an ex-
perimental television broadcast sta-
tion at Philco’s Govt. and Industrial
Div. in Philadelphia.

In its application, Philco requested
permission to operate on all VHF
and UHF channels on a non-inter-
ference basis with “basic operation
for equipment development on
Channel 23.” The company plans to
begin experimental operations early
this year.

Color TV in Mass Production

Confident that the fall buying sea-
son will see the long awaited rise of
mass sales in color-TV, RCA has
now unveiled the fact that one pro-
duction line in each of their two
plants, one in Bloomington and one
in Indianapolis have fully converted
for color receiver production. These
lines are geared to produce sets at
a one-a-minute rate. Executive
Vice-President Robert A. Seidel of
RCA Consumer Products indicated
that RCA expects to sell 200,000 sets
in 1956 with the bulk of sales occur-
ring after June. Present sales are
reported as being approximately
1000 sets a week. It was also re-
ported that contrary to the popular
belief that current prices for color
sets would enable sales to the higher
income groups only, the bulk of
present sales are being made to
lower and middle income families,
largely as installment purchases.
There are no immediate price cuts in
sight on current models. After mid
year, however, new designs are ex-
pected to offer some reduction in
cost.

The conversion of the Blooming-
ton plant to color production has
involved an expense of more than
$5,000,000. It has a total of five pro-
duction lines and the remaining four
can readily be converted from their
two-shift black and white operation
with demand for color. There are
four assembly lines in the Indian-
apolis plant,

The chassis presently being manu-
factured is a 26 tube design embody-
ing some 2000 component parts. This
contrasts to approximately 1200
component parts in a black and
white receiver. Not too great a cost
reduction can be made on the com-
ponents being used in a color re-
ceiver since many of these items
are the same as used in a black and
white receiver, and thus are already
priced by suppliers on a mass pro-
duction basis. In the color receiver
both the video and sound i-f strips
are on individual printed circuits
boards. On sets to be introduced later
in the year the number of printed
circuits boards are expected to go
from two to six thereby effecting
some manufacturing savings.

Present receivers are supplied to
provide both VHF and UHF recep-
tion. Actually two tuners are em-
ployed, one for VHF and the other
for UHF. The latter is “piggy-
backed” or behind, and mechanically
ganged to, the VHF tuner. When in
use it feeds through the VHF tuner
which meanwhile, through switch-
ing, has been converted into an ad-
ditional i-f amplifier. If receivers
were to be produced on a VHF- or
UHF-only basis additional cost re-
duction would undoubtedly be pos-
sible here. Another expensive manu-
facturing cost lies in the extensive
test and inspection facilities re-
quired. At Bloomington nearly 1 of

(Continued on page 24)

Scene at RCA's Bloomington, Ind. plant as color TV production goes on one-a-min. scheduie
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Research
and Development
at Tucson

The Hughes Research and Development Laboratories
have niotw been cxtended to Tucson, Arizona,

where the deadly air-to-air Falcon is

presently being produced for the U. S. Air Force

and Canadian continental defense interceptors.

This is in line with a long-range program
that includes application of the Hughes Falcon to more
and more types of military aircraft.

ENGINEERS
PHYSICISTS

New positions are being created in fields of
specialization covering the complete range
of structural, hvdraulic, electronic, and
electromechanical engincering. Experimental,
analytical, or design abilities will be

required of those who work in these areas.

Scientific Staff’ Relations

H U G H E S

RESEARCH AND DEVELOPMENT LABORATORIES

TUCSON, ARIZONA

As We Go To Press (Cont)

the lines are involved with inspec-
tion and test and % are on actual
production.

One of the big bottlenecks fre-
quently mentioned by set makers
has been the availability of color
tubes. W. W. Watts, Executive Vice
President, indicated that approxi-
mately 220,000 sq. feet of additional
floor space had been added at the
Lancaster plant and that employ-
ment in color-TV tube production
will be upped 509 during 1956. The
previously announced production
capacity of 30,000 tubes per month
by the last quarter of 1956 will be
surpassed under present schedules.
Additionally RCA is now buying
color tubes from other manufactur-
ers such as Sylvania, Thomas Elec-
tronics and Tung Sol.

Color tube production’ is over 30,000/month

Other factors which were men-
tioned as strengthening the outlook
for the upswing of color in the fall
include: the recent reduction in the
cost of service contracts to the con-
sumer from 139.95 to 99.95. This con-
tract includes installation and un-
limited service during a twelve
month period. Increased program-
ming and increased color-TV origi-
nation:facilities through the new NBC
all color broadcasting station in Chi-
cago starting in April, new studio
facilities in the Ziegfeld Theater in
N. Y., an additional color studio in
Brooklyn and new control facilities
in Burbank, Calif, R. A. R. Pinkham,
Vice President in Charge of Tele-
vision Network Programs for NBC
said that the present 40 hours a
month of high attraction program-
ming could well double by Fall.
NBC expects to continue the 90
minute spectaculars. Next month
they will premier for the first time
anywhere Richard III with Sir Lau-
rence Olivier. It should prove an
interesting experiment because TV
viewers will see it first free. Movie
goers will have to pay box office to
see it!

' MORE NEWS
on page 28
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1sistor (Actual Size)

GO

unction (Actual Size)

e

L————2 Hughes offers one of the most comprehensive families of semiconductors i
the industry. Tlis gives you great freedom of selection—makes it possible for you to take advantage
of characteristics peculiar to many devices. It means, also, that it is possible for us impartially to
recommend (and to supply) specific Hughes semiconductors best suited to your requirements.
Since diode selection is not confined to types derived from a single kind of production, yoir can choose from
varying combinations of electrical or performance characteristics. Some of these are:
High Conductance . .. High Back Resistance . . . Quick Recovery. .. High Temperature Operation.
Whatever your circuit application, remember that, in every semiconductor prodict category,
HUGHES QUALITY Jiieans HIGHEST QUALITY.

AT THE IRE sHOw

visit our display in booths 753, 755, 757. Our new N-P-N Fused
Junction Transistors will be exhibited in operating demonstrations,
: 1ogether with a representative selection of germanium and silicon
diudes from the extensive Hughes tine. Meanwhile, for additional
information, or descriptive product literature, please write:

HUGHES

Mo

SEMICONDUCTORS
PRODUCTS DIVISION
HUGHES AIRCRAFT COMPANY

International Airport Station, Los Angeles 45, California

TELE-TECH & ELECTRONIC INDUSTRIES * March 1956

ALL DIODES MADE BY HUGHES ARE:
Moistureproof—Fusion-sealed in a one-picce glass envelope.
Rugged — Successfully withstand physical shock and vibration,
Stable — Mechanical and clecrrical characteristics renin stable
throughout a long operating life.

Ail Diodes Tested—For clectrical and mechanical characteristics.
Subminiature—Glass envelope: 0.265-inch by o.105~inch, max.

For product informalion, use inquiry card on last page. 25
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““Reliability where it counts,’’

says C. C. Harris,

Vice President and Chief Engineer,
Tropical Radio Telegraph Company,
about the Westinghouse . . .

6ET—106

26

WL-5736

Reports from dozens of other users echo the experience off
Tropicul Rudio Telegruph. For the WL-3736 has long set the

- IFITS
you can Be SURE

Westinghous¢

For product information, use inquiry card on last paoge.

T ——

X

POWER TUBE

“We have been using the WL-5736 for seven years,” says
Mr. Harris. * We have found it to be highly reliable and 1o give
long life. Tropical Radio Telegraph Campany requirenients are
strenuous. especially in hot, nmid, tropical elimates. Our radio
nerwork is vital to Middle-American tele-communications serv-
ice. and the WL-3736 has given us reliubility where it counts.”

standard of excellence in communications and RF heating
equipment of all types.

Wherever you need 2.5 kilowatts RF in a small, dependable
package, you too will find its performance unbeatable.*
Write today for full design data. Commercial Engineering
Dept., Westinghouse Electric Corporation, Elmira, N. Y,
ENGINEERS! For challenge, security, growth potential, in-
vestigate career opportunities now being offered by Westing-
house Electronic Tube Division. Write Technical Placement
Director today.

* Where cooling by low-pressure blower is @esirable, specify the new WL-6623
with extra-lurge radivror and *“flying leads.”

™ 0

RELIATRON" TUBES

WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.

TELE-TECH & ELECTRONIC INDUSTRIES * March 1956
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NEW

Low

REPELLER YOLTAGE
"o

LY

uNIT chuwso )
POWER_5uPPLY

ERTERNAL
MODULATION

i 3

o
. for Use

at Frequencies from
2700 to 7400 Mc

220-A
Unit Klystron &cnrlator
shown here wnth pl 15 n

ni

Regulated Power Supply

The Type 1220-A Klystron Oscillator is a low cost, small and
compact microwave signal source designed for use where the com-
plexity of a signal generator is not required. This new Oscillator is
both convenient and flexible in operation . . . a UHF-SHF signal
source that is capable of producing a stable high-frequency signa!
of adequate power for laboratory measurements, production-test
work, or for use in college experimental class.

Standard reflex klystron tubes with self-contained cavities are
used in the Oscillator. Eight different tubes are provided to cover
the 2.7 to 7.5 kMc range. An important feature of this versatile
self-contained unit is the provision for internal square-wave modu-
lation, and the ease with which it can be pulse or frequency modu-
lated from external sources.

1220-A Urit Klystron Oscillator
supplies JAN specified 3000-Mc
for measwrement of coaxial-
cable attenvation characteristics.

| A . =B
Resonant frequencies of crystal”
rectifiers checked by production- e
test setup in which Klystron Os- /g~
cillator supplies 4200-Mc slgnal.

GENERAL RADIO Company

275 Massachusetts Avenue,.Cambridge 39, Massachusetss, U.S. A

90 west Street NEW YORK & 8055 13th St.. Silver Spring, Md. WASHINGTON, D. C.
1150 York Road, Abington, Pa. PHILADELPHIA
920 S. Michigan Ave. CHICAGO 5 1000 N. Seward St. LOS ANGELES 38

*"_ ‘-.\ *®o
N

Cost KLYSTRON OSCILLATOR
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W b
et i,

NIT
KLYSTRON OSCILLATOR
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CAT#OTE © CURRENT

SPECIFICATIONS

Type 1220-A0 Klystron Oscillator, $205, without tube

Frequency Range: Depends on klystron tube used (see table}; ail units are other-
wise identical — frequency range of any unit can be changed to that of
any other by inserting the appropriate klystron tube.

Price Nominal
Type No. & Price® Kiystron for Power Out (mw)
Klystron Oscillator Tube Tube Average Over
Range including tube Type only Frequency Range
2700-2960 Mc 1220-Al, $254.65 726€ § 49.65 100
2950-3275 Mc 1220-A2, $272.90 6043 $67.90 90
3400-3960 Mc 1220-A3, $265.75 2K29 3 60.75 90
3840-4460 Mc 1220-A4, $312.15 2K56 $107.15 75
4240-4910 Mc 1220-A5, $261.45 2K22 $ 56.45 100
5100-5900 Mc 1220-A6, $301.45 6115 § 96.45 80
5925-6450 Mc 1220-A7, $272.90 QK404 $ 67.90 100
6200-7425 Mc 1220-A8, $272.90 5976 $ 67.90 90

The klystron tubes used in _these oscillators are designed for
relatively infrequent tuning. The flexible copper diaphragm used
1o vary the frequency is subject to failure due to fatigue.

*Note: Power Supply Required.

Interna! Modulation: 1-kc square wave, adjustable =15 cycles

External Modulation:

50 ¢ to 200 k¢; sine or s%uare-wave modulating signal of at
least 15v, rms required — G-R Type 1210-B R-C QOscillator recommended
modulator.

Pulse, 110 10,000 us duration, 0.25 us rise and fall time, 50 ¢ to 200 k¢
repetition rate at least 20v peak pulse voltage required — Type 1217-A
Unit Pulser recommended modulator.

freauency Modulatign at least = 10 Mc excursion obtained with less than
db change in output — at 60 ¢ an rms input of the order of 10v is suitable.
Output Connector: 500 Type 874 Coaxial Connector.

Pewer Supply:
Type 1201-A Unit Regulated Power Supply, $80.00, recommended for high
stability and minimum incidental fm.
Type 1203-A Unit Power Supply, $40, for less critical applications where
cost is an important factor,
Type 1202-A Unit Vibrator Power Supply, $125.00, for use in the field from
6v or 12v, d-c power.

Accessories Recommended: Type 874-G10 10-db Pad and Type 874-G20 20-db
Pad — Type 874-Q series of Adaptors for connection to circuits fitted with
military-type connectors.

Wo Sell Direct. Prices shown are net. i.0.b. Cambridge or West Concord, Mass.

ADMITTANCE METERS MODULATION METERS SIGNAL GENEXATORS

SOUND L VIBRATION mETERS

AMPLIFIERS MOTOR CONTROLS

COAXIAL ELEMENTS NULL DETECTORS STROBICOPES

DISTORTION METERS
FREQUENCY mEASURING
APPARATYS

FREQUINCY STANDARDS
IMFEDANCE BRIDGES

TV L BROADCAST MONITORS
U-N-F MEASURING EQUIFmENT
UNIT INSTRUMENTY

OSCILATORS

FARTS & ACCESSORIE:
FOLARISCOFES
PFRECISION CaPalitany
PULSE GENERATORS
®1.C DECADES

R.1.C STANDARDS

vARIALS
V.1 VOLTMETIRS
LGHT mETERS wAVE ANALYZtRS

MEGONMMETERS WAVE FILTERS
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As We Go To Press (cont)

New Video Recording Head
Developed by Clevite

Development of a new magnetic
recording and playback head capa-
ble of handling over four million
cycles a second at a tape speed of
20 per second was announced by
William G. Laffer, president of
Clevite Corporation.

The new head reportedly employs
a non-metallic structure not hereto-
fore used in this field. It is expected
to greatly extend the use of mag-

New 4 MC recording head, and minioture model

netic recording in new areas of
technology beocause of its ability to
record and reproduce densely stored
magnetic information.

The new magnetic head is also ex-
pected to improve the techniques of
recording television programs on
magnetic tape, rather than on film,
for later broadcast. It will also more
than double the amount of informa-
tion that can be recorded in the
magnetic storage devices which are
essential parts of many electronic
computers.

Sample heads will soon be avail-
abie to industry through Brush
Electronizs, Clevite subsidiary.

Radome Symposium
At Ohio State U.

The 2nd Annual Radome Sym-
posium will be held at the Ohio
Union, on the campus of Ohio State
Univ,, on June 4-6. The program,
which will “review the state of the
art of radome design and fabrica-
tion,” will be classified secret,

Clearance requests should be sent
to Charles H. Everhart, (WCREA)
Administrative and Security Of-
ficer, Electronics Components Lab.,

WADC, Wright-Patterson AFB,

Ohio.

’ MORE NEWS
on page 32

28

Coming Events

A listing of meetings, conferences, shows, eic., occurring during
the period March through October, 1956 that are of
special interest to electronic engineers

Mar. 12-16: Corrosion Show, held
in conjunction with the Twelfth
Ann, Conference of the NACE,
Hotel Statler, New York City.

Mar. 19-22: IRE National Con-
vention and Radio Engineering
Show, Waldorf-Astoria and Kings-
bridge Armory, New York City.

Mar. 19-23: ASTE Convention and
Industrial Exposition. Interna-
tional Amphitheatre, Chicago, Ill.

April 2-4: Symposium on Micro-
wave Properties and Applications
of Ferrites, sponsored by Harvard
Univ.,, AF Cambridge Research
Center, and the IRE Prof. Gp. on
Microwave Theory and Tech-
niques, at Harvard University,
Cambridge, Mass. Advance regis-
tration by mail is required.

April 5-6: Special Technical Confer-
ence on Magnetic Amplifiers, co-
sponsored by: AIEE Committee on
Magnetic Amplifiers, IRE PRO.
Group on Industrial Electronics,
ISA Central N.Y. Sec. Hotel Syra-
cuse, Syracuse, N.Y.

April 10-12: Twelfth Annual Meet-
ing and 1956 Metal Powder Show
of the MPA, at the Hotel Cleve-
land, Cleveland, Ohio.

April 11-12: IRE 7th Region Tech-
nical Conference, Salt Lake City,
Utah.

April 13-14: Tenth Annual Spring
Television Conference, sponsored
by Cincinnati Sec., IRE, 1349 E.
McMillan St., Cincinnati, Ohio.

April 15-19; 34th annual convention
of NARTB, Conrad Hilton Hotel,
Chicago, Il

April 17-19: Fourth Naticnal Con-
ference on Electromagnetic Re-
lays, Oklahoma Inst. of Tech. Still-
water, Okla.

April 19-20: Spring Assembly Meet-
ing of the Radio Technical Com-
mission for Marine Services, at the
Sheraton Hotel, St. Louis, Mo.

May 14-16: 8th Annual National
Conference on Aeronautical Elec-
tronics, co-sponsored by the Day-
ton Chapter of the IRE, and the
Prof. Gp. on Aeronautical and
Navigational Electronics (IRE), at
the Biltmore Hotel, Dayton, Ohio.

May 22-23: RETMA Symposium on
Reliable Applications of Electron
Tubes, at Irvine Auditorium, Uni-
versity of Pennsylvania, Philadel-
phia, Pa.

May 29-June 2: International Con-
gress on Microwave Tubes, at the
Conservatoire National des Arts
et Metiers, Paris, France.

Aug. 15-17. The National Telemeter-
ing Conference, sponsored jointly
by the IRE, the AIEE, the IAS,
and the ISA, in Los Angeles, Calif.

Aug. 21-24: WESCON Show, Pan
Pacific Auditorium, Los Angeles,
Calif.

Aug. 22-Sept. 1: 23rd Annual (Brit-
ish) National Radio Show, spon-
sored by the Radio and Electronic
Component Manufacturers Feder-
ation, at Earls Court, London,
England.

Sept. 17-21: 11th Annual Instrument-
Automation Conference and Ex-
hibit, sponsored by the ISA, at the
New York Coliseum, New York,
N.Y.

Oct. 1-3: Canadian IRE Convention
and Exposition, in the Automotive
Bldg, Canadian National Exhibi-
tion Pk, Toronto, Canada.

Abbreviations:

ASTE: American Society of Tool Engineers

AIEE: American Institute of Electirical En-
gineers

IRE: Institute-of Radio Engineers
ISA: Instrument Society of America
MPA: Metal Powder Association

NARTB: Nat'l. Assoc. of Radio and TV
Broadcasters

NACE: National Assoc. Corrosion Engineers

RETMA: Radio-Electronies-TV Manufactur-
ers Assoc.

TELE-TECH & ELECTRONIC INDUSTRIES * March 1956
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BURNELL

TELE-TECH & ELECTRONIC INDUSTRIES * Morch 1956

Variable Inductors

e inductance values up to 1000
henrys

e variable over a range of
+ 10%
= high Q, small size

» for low-frequency tuning
applications

Molded Toroids

« inductance precision
within 1%

» high Q because molded
construction minimizes
distributed capacity

» subminiature to standard sizes
+ compact and sturdy

Subminiature Adjustoroids

¢ precise continuous adjustment
of inductance over
a 10% range

» no external control current
needed

« hermetic sealing
* low cost

Encapsulated Toroids
» hermetically sealed
¢ high Q

+ center mounting permits
stacking

* miniature to standard sizes

Crystal Filters
¢ nominal cost
s excellent delivery

 frequency range 50 ke to
5000 kc

o high stability

Tom Thumb Telemetering
Filters

» miniaturized for guided missiles
+ high temperature stability

 designed to withstand shock
and vibration

* hermetically sealed

Delay Lines

« for audio and low radio
frequency applications

» constancy of time delay

« Flat frequency response

¢ low insertion loss
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—~—=ASCOoP
PW DATA SYSTEMS

MULTICHANNEL DATA TRANSMISSION OR RECORDING, USING
RF CARRIER, FM SUBCARRIER, OR SINGLE MAGNETIC TAPE TRACK

TYPICAL SYSTEM PERFORMANCE

Pulse width coding and time divi-

—

sion multiplexing teelmiques result NUMBER OF DATA CHANNELS... 26 4 86
in systems of large numbers of data SAMPLES/CHANNEL/SECOND . . ... 30 20 10
channels, excellent accuracy, and FREQUENCY RESPONSE, CPS...... 5 3.3 1.6
exceptional simplicity of operation. Linec-:r.i!y ........................ B-eﬂer than 0.5% of full scale
Stability s e guwe s Long term drift less than 1%, of full scale

«— F SERIES MISSILE TELEMETERING SETS

For short life applications, where the ultimate in compactness,
ruggedness, and performance are required. Standard pack-
ages as shown are available for 30x30 and 45x20 cperation.
Speciol configurations, using standard functional components
may be ordered. Some components are sold separately.

D SERIES MULTICODERS AND
TELEMETERING SETS -

for applications where repeated use is required. Available for
30x30, 45x20, and ?0x10 operation, 0 to'5 volt or O to 30
millivolt sensitivity, 28 volt DC or 115 volt 400 cycle primary
power, for RF carrier, FM subcarrier, or magnetic tape
recording. 45 watt RF power amplifier ovailoble.

M SERIES
PW GROUND STATIONS

Operate on pulse width signals from
RF receiver, Subcarrier discriminator,
or magnetic tape ployback unit to
produce visual monitoring of alil
data channels and reduced graphic
output records of selected channels,

in real time,

A SERIES
ACCESSORY
EQUIPMENT

RF Preamplifier units,
for greatiy increased
receiving range, and
RF Multicoupler, for G SERIES FIXED INSTALLATION
operation of up 10 MULTICODERS  (Not shown)
4 receivers from o
single Preamplifier or

PW Multicoders for multichannel tape
recording or transmission from fixed

antenna. Brood band installations. Operate from standard
operation 215 to 60 cyde power lines . .. Designed for
235 megocycles. long life . ., easy accessibility.

APPLIED SCIENCE CORP, OF PRINCETON

P. O. Box 44, Princeton, N. J. ® Plainsboro 3-4141

1641 5. laCienega Blvd.

EVER:-YOU MOVE THE WORLD °
Rt SR Los Angeles, Calif., Crestview 1-8870

a0 For product Information, use inquiry card on last page, TELE-TECH & ELECTRONIC INDUSTRIES * March 1956
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Completely new!

SPECIFICATIONS

Frequency Range: | cps to 1 MC, continuous coverage,

Low Impedance Output: 7.0 v peak-to-peak across 75 ohm
internal impedance. Rise time less than 0.02 psec. BNC
Connector.

High Impedance Output: 55 v peak-to-peak across 600
ohm internal impedance. Rise time less than 0.1 usec.
Dual banana jacks —34” centers.

Amplitude Control: Low Impedance  Output — Potenti-
ometer and GO db attenuator, variable in 20 db steps. High
Impedance Output—Potentiometer.

Frequency Control: Dial calibrated "1 to 10" and decade
multiplier switch. Six bands.

Symmetry Control: Allows exact square-wave balance.

Sync Input: Positive-going pulse or sine wave signal, min-
imum amplitude 5 volts peak. BNC connector.

Power: 115/230 v =109, 50/60 <ps, 195 watts.

Size: 9%;” wide, 1374 high; 1334 deep.

Weight: Net 22 Ibs.; Shipping 44 Ibs.

Price: $265.00.

Data subject to change withont notice. Prices {.0.b. factory.

Complete Coverage,
Highest Quality

®

TELE-TECH & ELECTRONIC INDUSTRIES * March 1956

1cpstolMC

Square Wave Generator
with 0.02 usec rise time

Other Unusual Features

7 volt 75 ohm TV circuit
55 volt 600 ohm high level circuit
Full amplitude variation
External synchronization

The new -hp- 211A Square Wave Generator permits fast
measurement of audio and video amplifier frequency phase
and transient characteristics up to several megacycles. In
computer, pulse code and telemetering work, it materially
simplifies triggering and switching. It is excellent for testing
television circuitry, and ideal for modulating high frequency
circuits, testing attenuators, filters and delay lines. In general
laboratory use it is an excellent means of measuring time
constants, indicating phase shift, frequency response and
transient response.

Model 211A has many unique features. Besides the 0.02
psec rise time and two separate outputs (with full amplitude
variation on both), the generator can be operated either free-
running or externally synchronized. External synchronizing
can be either with a positive going pulse or a sine wave signal
of 5 volts amplitude. Much of the instrument’s circuitry is
etched to provide clean, trouble-free layout, compact size,
freedom from stray capacity variations, and thus, a highly
uniform product. The generator is of quality construction
throughout and is housed in a streamlined, lightweight metal
cabinet,

SEND FOR OPERATING TECHNIQUES,
CAPABILITIES, COMPLETE DATA

HEWLETT-PACKARD COMPANY

33317 PAGE MILL ROAD., PALO ALTO, CALIFORNIA
Please send complete data on -hp- 211A Square Wave Generator

Name_ S ——
Company. — S —

Street - —

City. = Zone State.

For product informatlon, use inquiry card on last page. 31
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As We Go To Press (Cont)

FI LTE Rs o . WEST COAST WELCOME

BY

Sherman M, Fairchild {l.) is congratulated by
Thomas P. Walker, pres, of WCEMA, at the open-
ing of the Fuirchild Camera & Instrument Co.’s
new W.C. plant in Los Angeles, Calif.

Norris Head of Nuclear

Election of Sam Norris as presi-
dent of Nuclear Corp. of America,
Inc. has been announced by Louis R.
Kurtin, chairman of the company.

Mr. Norris is the first operating
president of Nuclear Corp., which
was formed through the merger of
Reo Holding Corp. and Nuclear
Consultants, Inc. He was formerly
president and director of Amperex
Electronic Corp. of Hicksville, New
York, which is part of the world-
wide organization of N. V. Philips
of The Netherlands.

TU RU I D S $22 Million Expansion
At Lockheed Aircraft

The Lockheed Aircraft Co.’s plans

BY for a $22,000,000" expansion of their
research and missile division facili-

ties, which appeared to be shelved

last year under pressure of the gov-

TRI AD ernment’s dispersal program, are
now apparently being revived. Rob-

ert E. Gross, Lockheed president,
announced last month plans for con-
struction of a series of research lab-
oratories on a 22-acre site at Stan-
ford Univ., located at Palo Alto and
at Sunnyvale, as the first step in a
planned 3-year building program.
Construction will begin imme-
diately on two laboratory buildings

ﬂln at the Stanford site, each of which
i f D will occupy 51,000 sq. ft. As soon as
JRANSFORMER CORE planning considerations permit con-

P
“ . . .

k. o struction will begin on 96,000 sq. ft.
. N of manufacturing space at the 275-
e / 4055 REDWOOD AVE. acre site in Sunnyvale. Both sites

' e

.

= 5 VENICE, CALIFORNIA B | are expected to be in operation by
e the end of the year.
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dependable BUSS FUSES can help
safeguard the good name of your
Product or Service

Fuses may be considered a small item by many service
dcalers and manufacturers—however, BUSS quality fuses can
prevent endless trouble by giving dependable electrical pro-
tection under all service conditions.

Poor quality fuses can blow needlessly and shut down your

customers’ equipment — even though no trouble exists on
the circuit.

Or, poorly made fuses might »of shut down the circuit quick
enough when there is an electrical fault — and your customers
have the expense of replacing needlessly burned out parts.

Why chance having these troubles mistakenly blamed on
the quality of your product or service?

Safeguard against loss of customer good will by standardiz-
ing on “trouble-frec” BUSS fuses. Each BUSS fuse, normally
used by the Electronic Industries, is clectronically tested. A
sensitive device automatically rejects any fuse not correctly

calibrated, properly constructed and right in all physical
dimensions.

That's why BUSS fuses blow only to protect — never need-

lessly. Thus they help safeguard your good name — as surely
as they protect users.

Makers of a complete line of fuses for home, farm, rpusiwortiy namis w
commercial, electranic, avtomotive and industrial use. FTLECTRICAL PROTECTION

m 3ss

BUSSMANN MFG. CO.

(Div. MeGraw Electric Co.)
University ot Jefferson St. Lovis 7, Mo,

TELE-TECH & ELECTRONIC INDUSTRIES * March 1956 For product information, use inquiry card on last page. 33
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Build better radio and TV circuits with
low-price, high-resistance Corning LP Resistors

When we say these low-power resistors
are