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DISCAPS

Manufactured under strict quality cont-ols

and checked by trained technicians, RMC
DISCAPS provide the utmost in ceramic capacitor
performance. Every DISCAP must meet the
highest standards for power factor, capscity,
leakage resistance, and breakdown to

assure long service under all

conditions of operation.

“HEAVY DUTY'" BY-PASS DISCAPS f

RMC Type B DISCAPS are designed for by-pass or filtering
applications. They meet or exceed the proposed RETMA
REC-107-A specifications for type Z5U eeramic capacitors.

Rated at 1000 V.D.C.W ., in capacities between .00047 MFD
and .02 MFD., you will benefit by specifying RMC Type B

DISCAPS throughout the entire chassis as they cost no y
more than ordinary units. 7

Write today on your company letterhead for complete
information on the design and use of RMC’s
complete line of DISCAPS.

)\

DISCAP RADIO MATERIALS CORPORATION
CERAMIC GENERAL OFFICE: 3325 N. California Ave., Chicago 18, 1l
CAPACITORS

Two RMC Plants Devoted Exclusively to Ceramic Capacitors

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.

W Mergm e - SR
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FRONT COVER: California's most distinctive sights, the giant redwood, and Pan-Pacific Audi-
torium, Los Angeles, home of WESCON, symbolize this 5th Annual West Coast issue of Tele-
Tech & ELECTRONIC INDUSTRIES. Details on the activities, technical program and product

exhibits at WESCON start on p. 76.
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THE SELENIUM RECTIFIER
WITH THE GREATEST

_w;[anufuciurer

More design and component engineers in the radio-TV industry have placed
their approval on Federal Selenium Rectifiers than any other make —

And HERE’S why— point by point:

ﬁil LONGER LIFE.,.5,000 hours life expectancy in ‘i, UNDERWRITERS LABORATORY ACCEPTANCE FOR
approved applications: 85° C OPERATION, .. Federal’s popular radio-TV
types have been tested and accepted by UL for

ﬁ]‘ HIGHER OUTPUT VOLTAGE...3 to 612 higher B4- operation at cell temperatures of 85° C.
output volts than competitive selenium rectifiers in
conventional doubler circuits. =.. CONSERVATIVE RATINGS...rectifiers offered to the
M industry are rated only after exhaustive tempera-

e LOWER TEMPERATURE RISE...2° C to 10° C lower
H average operating temperature than competitive
selenium rectifiers.

ture rise and aging tests on minimal grade units to
insure full value and satisfaction.

& MORE UNIFORM QUALITY...Federal rectifiers are
H | automatically 1009 tested and inspected to meet
standard forward and reverse current specifications,

as well as for dielectric strength.

ﬁm SUPERIOR HUMIDITY RESISTANCE. . . passes 1,000-
hour life test in 95% relative humidity at 40° C.

=, PROVEN MECHANICAL CONSTRUCTION ... brass
m‘ eyelet or aluminum stud construction used exclu-
sively. Patented “dead-center” construction allows
stack to be tightened until rigid, without affecting

the pressure-sensitive selenium characteristic.

o LARGEST PLANT CAPACITY...production facilities
u to satisfy any quantity requirement.

MORE ENGINEERING KNOW-HOW, .. the research
and design facilities of the world-wide, American-
owned International Telephone and Telegraph Cor-
poration assure continued product leadership.

For full information, write Dept. F666

Federal Telephone and Radio Company
A Division of INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
COMPONENTS DIVISION + 100 KINGSLAND ROAD » CLIFTON, N. J:

In Canada: Standard Telephones and Cables Mfg. Co. (Canada) Ltd., Montreal, P. Q.. ¢
Export Distributors: International Standard Electric Corp., 67 Broad St., New York.

2 For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES - August 1956



Facts and Figures Round-Up ELECTRONIC
August, 1956 INDUSTRIES
N —32000
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FAILURES OF.ELECTRONIC MANUFACTURERS BROADCAST STATIONS IN U. S.
(during period Apr. 30, 1955--Apr. 30, 1956) 0
n the Air CP’s Applications
1955 1956 i
Failures 26 29+ AM 2980 160 284
Av. Age of Companies (years) 6.5 11 |
Total Liabilities $14,460,000 $11,055,000 6N 2 2 7
* Produsts manufactured: components, 17; equipment, 8; v */379 VHF “*/108 UHF 107 VHF
b4 q p y ’
phonos, 2; recorders, 1; electronic organ, 1. 98 UHF | 44 VHF 26 UHF
From a report bu Edward C. Tudor, chairman of the | i i
ncludes 16 VHF and 5 UHF non-commer
Credit Committee, RETMA to the 82nd RETMA conven- s G
tion, June 12, 1956. { ** Includes 14 UHF and 8 VHF non-commercial stations
GOVERNMENT ELECTRONIC CONTRACT AWARDS
This list classifies and gives the value of electronic equipment selected from
contracts awarded by Government procurement agencies in June 1956.
Aci’uqi’ors $131,494 Kits, Modification ... ... . ... .. 2,313,317 Relays, Rotary . 28,780
Amplifiers 474,841 Loudspeakers . 31,080 Relays, Solenoid 84,620
Amplifiers, RF 179,788 Magnetic Tapes ..... ......... 45,048 Simulators B 74,498
Amplifiers, Servo . .. 128,876 Meters T 27,550 Simulators, Target 29,637
Analyzers, Spectrum . 67,178 Meters, Audio Level 64,459 Solder . . 26,336
Antennas . 1,690,222 Meters, Crystal Impedance 25,401 Studio Equ1pmen+ Brocdccsi’ 61,254
Antenna Towers 152,146 Meters, Frequency .. 508,045 Switches ) 815,770
Audio Oscillators 467,583 Meters, Noise & Field 62,400 SWTC T Ro+cry 60,465
Batteries, Dry 1,638,382 Meters, Power 47329 Syitching Assemblies 253,693
Batteries, Storage .. ... 288,357 Meters, Rcd|o|og|cc[ Survey 499,400 .
Batteries, Zinc—Silver Oxide. ... 74301  Microphones .. ... ..... 423,436 Ie:e'“e;“” TG'°“"‘%HE““'P'“"+ "222'23
Battery Packs .. ... . ... .. 208,117 Monitors, Clear Texi’ . 382,266 o C e e onspiels ¢
. Telephone Sets 1,062,699
Calibrators ... ... ... ... ... .. 76,026 Monitors, Frequency 223,200 Telenh Switchboard 168 345
Chargers, Battery .. 271,197 Monitors, Radar Performonce 31,600 Telephone ;” : hi oaré ‘ '
Code Generators 51,388 Multimeters 633,522 eTep o.n:s . wé ching Leniers, 568,666
Computers 763,900 Multiplexers 500,105 L TOreEIOTEe s scembli o
Connectors .. ...... .. 316884  Oscillographs 44,502 R I, T '
: K ' Telephone Terminals 489,873
Control Monitors . 261,852 Oscilloscopes 904,876 Telet Unit 4,983,207
Controls vsswerr riurbiss 4,732,938 Potentiometers 28,820 Te € .ype; s ! 98.6|5
Converters, Analog . ... .. 40,923 Power Supplies .. ... .. . 168,871 Termlsnc i 57"259
Converters, Frequency . .. 241,700 Radar Equipment . 9,973,375 est Sefs . '
Test Sets, Audio . 2 41,100
Countermeasures Sets 45,026 Radio Beacon Communlcahon Tosts Sete Electric Cabl 51 500
Crystal Units ... ... ... .. 207,410 Sets . ............... 568,081 Tes ‘S ° "l “d”c able i
Delay Measuring Sets 35,139 Radio Central Systems 396,279 est Sets, Impe poce '

. . 3 Test Sets, Insulation 39,520
Diathermy Equipment 31,185 Radio Compasses . 1,154,356 Tost Sets. Rad 28318
Dosimeters : 330,460 Radio Direction Finders . 45,653 st Pelsn KdCgl !

. Test Sets, Radio 357,183
Filters, Band POSS 329,397 Radio Receivers ..... o... 2,539,273 Test S '+'hb d 34'6|4
Generators, Signal . . .. 91,607 Radio Receiver- Trcnsmd’fers 6511383 g wrsc oares 464'935
Handsets ... 548376  Radio Sets ... ... 3189385 Timing Sefs et
Headsets .. ......... 201,783 Radiosondes . 2,365,470 T”’“S ormers . 80349
I. T. V. Systems . .. 39,990 Radio Transceivers 31,578 Trcnsml.::ome Pers 69'778
Indicators . 1,252,969 Radio Transmitters . 552,022 T’°"5'“!He“' Rfe:“”j . fr 215 662
Indicators, Azimuth 160,284 Receivers, Anti-Jamming Test .. 97,749 e Duiper syrrale "ol iuel oK ;
Tubes, Electron 1,490,456
Indicators, Pressure 180,051 Recorders 3,966,659 Tubes X.R 29,400
Inspection Sets, Magnehc 169,039 Recorders, Video Tape 75,021 ” es, A-lay . ‘
Insulators . 50,988 Rectifiers, Metallic 131,850 Vibrators 25,120
Intercom Units . . 186,889 Relays . .. . .. ... 60,080 Yoltage Dividers . 31,539
Inverters . 197,340 Relays, Motor Drlven 52,460 Windows, Flectrically Conduchng 30,556
Kits, Avionic Medification 296,074 Relays, Polar Telegraph 28,952 Wire & Cable 2,787,206
Tele-Tech & ELECTRONIC INDUSTRIES <« August 1956 3




MINIATURIZED
TRANSFORMER
COMPONENTS -

Items below and 650 others in our catalog A.

HERMETIC SUB-MINIATURE

MPACT
AUDIO UNITS &9
HERMETIC
These are the smallest hermetic audios made. R OO en e e
Dimensions ...1/2x11/16x29/32 ... Weight.8 oz.
Rl CALIIENS UTC standardized filters are for
Type MiIL Pri. Imp.  Sec. Imp. DCin Response Max. level 2 !
No Application Type ohms Ohms  PriMA =2 db (Cyc.) dbm low pass, high pass, and band
“TH-30 Input to grid TF1AL0YY 50 62,500 0 150-10,000 F13 pass application in both inter-
H-31  Single plate to single  TFIAL5YY 10,000 90,000 0 300-10,000 I13 -
grid, 3:1 stage and line impedance de-
H-32_ Single plate fo line _ TFIAI3YY 10,000 200 3 300-10,000 F13 . . k value
W33 Single plate to low  TFIAI3YY 30,000 50 1 30010000  +I5 signs. Thirty four stock values,
impedance —5 others to order. Case 1-3/16 x
H-34  Single plate to low  TFIAI3YY 100,000 60 5 300-10,000 i
impedance A 1-11/16 x 1-5/8 — 2-1/2 high
H-35 Reactor TFll_\20YY 100 Henries-0 DC, 50 Henries-1 Ma. DC, 4,400 ohms. Weight 6-9 0z
H-36  Transistor Interstage  TFIAI5YY 25,000 1,000 5 300-10,000 F10 24§ :

*Can be used with higher source impedances, with corresponding reduction in frequency range and current

8 7 SUB-SUBOUNCER
-
g P, ‘/ P ey AUDIO UNITS
e B ™ UTC Subouncer and sub-
- subouncer units provide ex- .
S59- zbelioy ceptional efficiency and frequency range in miniature
$ size. Constructional details assure maximum relia-
§ /// bility. SSO units are 7/16 x 3/4 x 43/64 . . . Weight
9 4y oyt 1/50 Ib.
R AOUCNCY-CYLES PER SECOND . MA D.C.
Type Application Level Pri. Imp. in Pri. Sec. Imp. Pri. Res. Sec. Res.
*$S0-1  Input 4+ 4vu. 200 0 250,000 13.5 3700
50 62,500
$S0-2 Interstage /3:1 - 4V.U. 10,000 0-.25 90,000 750 3250
*§S0-3  Plate to Line 420V.u. 10,000 3 200 2600 35
25,000 1.5 500
SS0-4  Output -£20V.U. 30,000 1.0 50 2875 4.5
$50-5 Reactor 50 HY at 1 mil. D.C. 4400 ohms D.C. Res.
$S0-6 Output +20V.U. 100,000 5 60 4700 33
*$$0-7  Transistor 410 V.U. 20,000 LS 800 850
Interstage 30,000 .5 1,200 125

* Impedance ratio is fixed, 1250:1 for $S0-1,1:50 for $S0-3.
Any impedance between the values shown may be employed.

OUNCER (WIDE RANGE)

AUDIO UNITS HERMETIC . A
in
Standard for the industry for 15 yrs., these VARIABLE ", 2 1 N\
units provide 30-20,000 cycle response in a INDUCTORS -2 VAR
case 7/8 dia. x 1-3/16 high. Weight 1 oz. ’ These. indubtors: pro- : > K e
TYPICAL ITEMS .. vide high @ from 50 - 10,000 e | N |
Tipe cycles with exceptional stability. Wide in- s 5
icati i -1) in an extremely
No. Application Pri. Imp Sec. Imp ductance range (10 0 w0 o™ 1om
0-1 Mike, pickup or line to 50, 200/250, 50,000 compact case 25/32 x 1-1/8 x 1-3/16 . . .
1 grid 500,600 Weight 2 oz. 2e
0-4 Single plate to 1 grid i 15,000 60,000 TYPICAL ITEMS 28 1
- i ; ¢ M|
i o 2 s, 13,000 #5:000 TYPE No. Min. Hys. Mean Hys. Max. Hys. DC Ma & [SEe
0.9 Single plate to line, D.C. 15,000 50, 200/250, 500/600 HVC-1 002 -006 02 100 ¥
in Bri. HVC-3 011 1040 a1 40 %
0-10 Push pull plates to line 30,000 ohms 50, 200/250, 500,600 HVC-5 .07 125 </ 20 i
plate to plate KVC-6 2 .6 2 15 €
012 Mixing and matching 50, 200/250 50, 200,250, 500/600 HVC10 7.0 55 70 35 L5 ;
0-13 Reactor, 300 Hys.—no D.C.; 50 Hys.—3 MA. D.C., 6000 ohms HVE-12 50 150 500 15 e—lLAR)

(] 0
APPLIED VOLTAGE AT I000CYGLES

il

LET US MINIATURIZE YOUR GEAR.
SEND DETAILS OF YOUR NEEDS for SIZES and PRICES
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Never before

) such BIG
capacitor
ratings

g L

<4
. c..in such small size!

ACTUAL SIZE

Another Mallory First

...the new Mallory Type TNT! Subminiature
Tantalum Capacitor”®

Ouly .145” in diameter, 3%’ long.
Especially designed for transistorized miniature cireuits.

Write today for complete technical information.

Expect more.. .get more from

| MATTGRY

MALLORY & CO., inc., INDIANAPOLIS 6, INDIANA

Serving Industry with These Products:

Electromechanical—Resistors ® Switches e Tuning Devices ® Vibrators
Electrochemical—Capacitors e Rectifiers ® Mercury Batteries

Metallurgical—Contacts e Special Metals o Welding Materials

iTrade Mark
*Patent Pending

P. R.

Tele-Tech & ELECTRONIC INDUSTRIES + August 1956 For product information, use inquiry card on last page. 5




‘What looms

ahead on

When
specifications
call for

RESISTANCE ALLOYS

WILBUR B. DRIVER

For Wilbur B. Driver engineers are resis-
tance alloy specialists. Over the last 25
years, the laboratories and production
divisions have encountered, and solved,
many unusual and difficult applications
involving the use of electrical, elec-
tronic, mechanical and chemical alloys.
This broad experience is available to
assist you in working out your designs
and specifications. Why not contact a
Wilbur B. Driver sales engineer for
assistance on special alloys, today!

WIRE, ROD, RIBBON and STRIP

All forms of resistance alloys available
for all applications in the electrical and
electronic fields. Insulations to specifi-
cations including enamel, cotton, silk,
nylon and glass.

BALLASTS

ELECTRIC FURNACES
ELECTRIC RANGES
ELECTRON TUBES
GLASS-TO-METAL SEALS
HIGH TEMPERATURE
AIRBORNE EQUIPMENT
NUCLEONICS

'. «’ spec.ahm in
PRECISIOW

® & o 0o & o @

ELECTRICAL APPLIANCES

®
L]
.
.
L]
°
L]
°

&
Wes

Alloys of Proven
Performance for —

POTENTIOMETERS
RADIANT HEATERS
RESISTORS

RREQSTATS

SENSING BULBS

SOLDER GUNS
SOLDERING [RONS

HIGH AND LOW TEM-
PERATURE COEFFICIENTS

HI-FI is acquiring a host of fancy
new names as it reaches into new
areas of the world. Here is a run-
down on the latest, courtesy of
the New York Times.
Arabic—shaded elhassasieh
French—haute fidelite
German—3-D Klang
Greek—alitheni apodosi
Italian—alta fedelta
Russian——chastosta visokoyv toch-
nosti
Spanish—alta fidelidad

PORTABLE ELECTRO-CARDIO-
GRAPH invented by a Hamburg,
Germany professor is claimed to
make it possible to diagnose heart
ailments of patients thousands of
miles away by telephone.

ELECTRONIC ‘PROF SAVER' de-
vised by University of Tennessee
professor computes the average of
10 differently weighted marks for
semester’s work in engineering
drawing.

IRE, Long Island section, got such
a tremendous response to their
announcement of a field trip to
Grumman Aircraft that they had
to drop the idea. More than 1,000
replies were received.

SALARY INCREASES were re-
ceived last year by 75% of Amer-
ican business executives in the
“middle management” category,
those between the policy-making
level and general foreman. Thirty-
five percent of the raises were be-
tween 5% and 9% of salary and
were given for reasons of merit.

ELECTRONIC DATA PROCESS-
ING will be applied to 30,000,000

paper checks issued by the Gov-
ernment. The Treasury antici-
pates savings of more than $2,000,
000 by converting to EDP.

For Over A Quarter Century Manufacturers of Dependable
Electrical, Electronic, Chemical and Mechanical Alloys

I3 For product information, use inquiry card on last page

Tele-Tech & ELECTRONIC INDUSTRIES - August 1956



Precision Instruments...

backed by the

RCA reputation

for engineering

-—tzr % e @ . “ 8l
excellence & s B OB oo

A

Precision Impedance Bridge
Type LB-52

Precision Impedance Bridge

Now ...From RCA ... One of the Most Versatile
Impedance Bridges In Its Price Class

Incorporates these important advances: A metered tility facilitates measurement of incremental inductance
variable DC source of voltage and current. AC detection and electrolytic capacitors.
for all measurements including DC measurements via

A utility impedance bridge available at a lower price.
v ) " . .
magic eye” null indicator. Provisions for use of ex-

ternal standards. Measures resistance, capacity, induct- RCA Instruments of Laboratory Precision
ance, dissipation factor and “Q”. PULSE GENERATOR * RF POWER METERS % NULL VOLT-

METERS % IMPEDANCE BRIDGES % SIGNAL GENERATORS *
Bridge may be excited: DC, 60 cps or 1000 cps inter- VACUUM TUBE VOLTMETER * MULTIMETER * CRYSTAL
nally; or from 50 to 10,000 cps externally. Such versa- MODULATOR AND OTHERS.

*Price in U.S. A.,
subject to change
withaut notice.

USE COUPON BELOW FOR COMPLETE INFORMATION

Radio Corporation of America
Precision Electronic Instruments
Dept. H-119, Building 15-1, Camden, N. J.

[] Please send me complete information on the following instruments:

®

RADIO CORPORATION of AMERICA

CAMDEN, N.J.

In Canada: RCA VICTOR Company Limited, Montreal

[[] Send name of nearest representative

Visit RCA at WESCON, Booth No, 764 NAME TITLE

COMPANY

ADDRESS
cIry . .~ ZONE STATE




Increase Your Capacity
fo DETERMINE CAPACITY...

4/@/}%&%@ /

CLIPPARD PC-5
AUTOMATIC CAPACITANCE COMPARATOR

If you would like to increase the speed of checking capacitors, or the capacity of specific circuitry at
your plant or laboratory, here is the instrument that will do the job for you. .. AUTOMATICALLY!

Simply select the range and tolerance you desire, connect a standard and the Clippard PC-5
Automatic Capacitance Comparator instantly indicates variations in per cent deviation. With auto-
matic gating and loading mechanisms it will also serve as the “brain” or master control unit of many
automatic work functions in a variety of industrial applications.

A companion instrument, the Clippard PR-6 Automatic Resistance Comparator, performs
equally useful work where high speed and extremely accurate determination of resistance is in-
volved. Range is 100 ohms to 100 megohms with accuracy of better than 4= 19!

These precision instruments are of rugged
laboratory-quality, made for millions of cycles
of trouble-free operation. Used individually,
or incorporated into automated production sys-
tems, they quickly pay for themselves in time
saved, better quality control and increased

. i production. 2~
CLIPPARD PR-6 /‘@

Automatic Resistance Comparator

Get the jump on COLOR TV thru our “know-how'!

Shown at the right are samples of COLOR TV coils and
sub-assemblies we are now producing in quantity for
the Radio Corporation of America. Years of manufac-
turing experience and months of planning and tooling
preceded actual production. If you, too, are interested
in finest quality color TV coils, windings and sub-
assemblies, our "know-how" and facilities can solve
your problems quickly. Send us your requirements and
we will be happy to quote.

Clivpard | . »
|NSTRUMEN€£ORATORY, INC. fj é g 9 t l ‘

7382-T Colerain Road, Cincinnati 24, Ohio

Manufacturers of R. F. Coils, Electronic Equipment, Miniature Pneumaltic Devices

|
|

Anthony Scala has been elected
president of Chatham Electronics Div.,
Gera Corp., Livingston, N. J. He was
formerly vice president and general
manager, and is still a vice president
of Gera and a director of the parent
organization, RKO Industries Corp.

Philip S. Fogg has become chair-
man of the board of Consolidated Elec-
trodynamics Corp., Pasadena, Calif.
and Hugh F. Colvin has succeeded him
as president of the firm. Mr. Fogg
will continue as Consolidated’s chief
executive officer.

James O. Burke has been elected
president of Standard Coil Products
Co., Inc.,, Melrose Park, Ill. He sue-
ceeds Glen E. Swanson, who becomes
chairman of the board.

Robert S. Goodyear has been named
president of Fenwal Electronics, Inc.,
Framingham, Mass., a new firm spe-
cializing in precision thermistor man-
ufacture and in sensing elements in-
corporating thermistors.

C. Arthur Foy has been made man-
ager of sales promotion for the Audio
Div.; Albert J. Melrose is now man-
ager of the Central Mid-West District,
including metropolitan Chicago; and
Ralph H. Sprague is manager of the
newly-designated Mid-West District
for the Audio Div., all of Ampex
Corp., Redwood City, Calif. Foy is
headquartered in Redwood City, while
Melrose and Sprague are located in
the Ampex Chicago offices.

Harold S. Geneen was recently
elected executive vice president of
Raytheon Mfg. Co., Waltham, Mass.

James J. Halloran has heen elected
secretary-treasurer of Electro Engi-
neering Works, Inc., San Leandro,
Calif. He is also vice president in
charge of engineering for the firm.
Mr. Halloran succeeds Alex W. Fry.

Mrs. Sylvia Anthony Nelson, of Mt.
Vernon, Ohio, has been made chair-
man of the board of Electronies
Equipment Engineering, Inc., Dallas,
a new firm in the field of building
airborne electronic accessories for
civil and military aviation.

Amphenol Electronics Corp. of Chi-
cago, has established an engineering
and sales office at 5356 West Pico
Blvd., Los Angeles, under the direc-
tion of a newly-appointed district
manager, James Schaefer. Marshank
Sales Co., Los Angeles, will continue to
handle Amphenol business in its area.
Wally Wasson has been named Chi-
cago district manager for Amphenol,

(Continued on page 176)
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MAGNETIC AMPLIFIERS

WEST COAST

SERVO MAGNETIC
and TRANSI-MAG® AMPLIFIERS

- Standard AC and [C
1 Amplifiers incluce:

< 3 MAGNETIC PRE-AMP +
d v 4 SATURABLE TRANSFORMERS,
c . MAGNETIC PRE-AMP 4-
HIGH GAIN MAGNETIC

AMPLIFIERS, and the
TRANSI-MAG incorpo-

Woand N~

60 CPS vl rating TRANSISTORS
OSWATT ! BULLETIN gnd:HIGR.GAH
to 5 KW 5] $235 MAGNETIC AMPLIFIERS.

—1/8, 1/15, 1/40 HP.
SIZE1— 1/4, 1/3, 1/2 HP.
SIZE I - 3/4, 1, 1%2 HP.
SIZE -2, 3, 5 HP.
Request BULLETIN $580

AUTOMATIC UNIVERSAL TRANSISTOR and
POWER-TRANSISTOR CURVE
TRACER

Displays Collector and
Transfer Curves on
Cathode Ray Oscillo-
scope. Handles all
types of transistors
and power transistors.
Curve trzcer permits
rapid determination of
parametets. For se-
lecting, naatching and
detecting anomalies
and rejec’s.

Model 200A — TRANSISTOR CURVE TRACER — BULLETIN $393
Mode!} 300A — POWER-TRANSISTOR CURVE TRACER —BUL. S667

MODERN TUBELESS,
REGULATED RECTI-
FIER LINE — virtually

maintenznce-free
operation.

SIZES:
1-3-32 V. [.C., 5 Amps.
2-3-32 15Amps
3-3-32V. ., 30 Amps.
4-15.16 .C., 10 A
5151 .C., 30 A
6—15-1 .C., 60 A.

DIVISION

MAGNE-SPEED® VARIABLE SPEED DRIVES

SPECIAL
PURPOSE
ANALOG
COMPUTERS

Complete SERVO e
SYSTEM ENGI- Pt
NEERING for auto-
mation and control,
including design,
development and
production.

SIZES |, |, Hit and JR.

Non-electronic, stepless instart
starting; compact, 50:1 speed
range, good regulation without
tachometer. Long life, virtually
maintenance-free, low cost; fast
response, reversibility, dynamiz
brake, local or remote control.

MODEL 240 PHASE ANALYZER
and VACUUM TUBE VOLTMETER

Easily operated instru-
ment for making com-
plex measurements.
Phase and voltage AC
signals measured g 205
simultaneously, and
read directly from dial
and meter scales. In-
dispensable for align-
ment of SERVO
SYSTEMS, measure-
ment of input require-
ments of non-linear
loads and determina-
tion of amplifier input

Request

VOLTAGE-CURRENT-FREQU

impedances. BULLETIN S675

ENCY REGULATORS

DIESEL or MOTOR
GENERATOR—ALTERNATOR
REGULATORS

Provides high accu-
racy, fast response .
and dependability. K
Rugged construction,

employs no tubes. ™ >
Meets applicable gov- \
ernment specifications.

Standard 30 KVA, 400 CPS,
3-Phase 4-Wire 115/200 Volts

OZ=-NVAM=T=r78> O==-M20> S

Request
BULLETIN $436

PACKAGE SUPPLY or CUSTOM
DESIGNS for specific machines.



A COMPI.ETE LINE OF DEPENDABLE ENCAPSULATED RESISTORS

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

special plastic that extends protection well
beyond the severe humidity resistance
specifications of MIL-R-93A and Pro-
posed MI1L-R-9444 (USAF).

These high-accuracy units are available
in close resistance tolerances down to
o= 0.1%. They are carcfully and properly
aged by a special Sprague process so
that they maintain their accuracy
within the limits set by the most
stringent military specifications.

FOR COMPLETE DATA
WRITE FOR COPY
OF SPRAGUE

ENGINEERING

PRECISION WIREWOUND RESISTORS FOR 85C AND 125C AMBIENTS

PRAGUE

SPRAGUE ELECTRIC COMPANY -

BULLETIN NO. 122A

233 MARSHALL ST. ®* NORTH ADAMS, MASS.

10 For product information, use inquiry card on last page.
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World Radio Experts
To Meet in Warsaw

Warsaw will serve as host this
summer to about 500 radio-com-
munications experts from all parts
of the world. They convene in the
Polish capital on August 9 for the
Eighth Plenary Assembly of the
International Radio Consultative
Committee (IRCC) whose fourteen
study groups will examine techni-
cal problems and operations.

The IRCC, with headquarters in
Geneva, was founded in Washing-
ton in 1927 and is a permanent
body of the International Tele-
communication Union.

Air Force Receives New

Ground Guidance Set

The United States Air Force has
announced the delivery of new, air-
transportable close-support ground
guidance radar to operational ele-
ments.

This Close Support Control Set,
called the MSQ-1A, was designed
and built by the Reeves Instrument
Corporation, a subsidiary of Dy-
namics Corporation of America, at
a cost of approximately $40,000,000.

The Air Force indicates that the
MSQ-1A system consists of three
basic vans—radar, computer, and
communications. The radar van
tracks friendly aircraft and fur-
nishes continuous data to the com-
puter van for evaluation.

Tele-Tech & ELECTRONIC INDUSTRIES

Sylvania Centralizes Operations
In Univac Processing Center

A nation-wide private wire sys-
tem has been put into operation to
link the seventy-one plants, labora-
tories, sales offices, warehouses,
divisional headquarters, and ex-
ecutive offices of Sylvania Electric
Products, Inc.

The versatile network, leased
from Western Union, automatical-
ly routes coded messages to the
appropriate station. Administra-
tive messages are routed to tele-
graph printers where they are re-
ceived ready for delivery to the de-
partment or person concerned.
Coded data messages, however, are
classified and transmitted auto-
matically to the Data Processing
Center in Camillus, where a “Uni-
vac” computer and subsidiary elec-
tronic equipment convert the infor-
mation into summarized data ou
which can be based decisions at
the corporate, divisional, or plant
level.

In the case of a piece of data
processing information originating
at a Sylvania plant or other fa-
cility, the information is punched
on paper tape. The tape is fed into
electronic equipment which trans-
lates the message into electrical im-
pulses that travel by the network
from the transmitting point to the
switching center, where the mes-
sage is automatically punched on
paper tape. Through a similar

These computer, ra-
dar, and communica-
tions vans are part of
the USAF air-trans-
portable Close Sup-
port Control Set

Auqust 1956

process, the message is transmitted
from the switching center to the
Data Processing Center at Ca-
millus.

At the Center, an electronic de-
vice again converts the information
to paper tape, which in turn is con-
verted to punched cards. The in-
formation on the punched card is
conveyed to a unit which translates
the information to metal magnetic

An 18,000-mile private wire system feeds all

Sylvania data into this 10-ton central com-

puter. Data correlation results previously ve-

quiring weeks can now be obtained in a
matter of hours

tape. Then, a unit called a “Uni-
servo” carries the information from
the magnetic tape into the “Uni-
vac” where computations are made
in accordance with instructions fed
into the computer. Magnetic tape
then carries the completed compu-
tation, via “Uniservo,” to a high
speed printer, where the results of
the computation are put on paper in
readable form.

More News on page 14
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Sylvania develops a

i
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NEW

WT?T‘“— e

POWER TRANSISTOR -

provides 2% watts
Class A output with
*5% total harmonic distortion

FEATURES —

» 10 watts maximum collector dissipation

+ 2 amps max. collector current

+ 40 volts max. collector voltage

» New heliarc-weld hermetic seal

+ 30 db minimum power gain (typically 35 db)

- 85° C storage temperature

» 100° C operating temperature

« derating—3° C per watt (typically 2° C per watt)

DETECTOR-DRIVER

Type 12J8-delivers 20 mw signal
power output with
*5% total harmonic distortion

CHARACTERISTICS —

- zero signal plate current —14 ma
- zero signal screen current—3 ma

- plate resistance —2000 ohms
- transconductance —540 pmhos
- plate voltage —12.6 volts
- heater voltage —12.6 volts

12 For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES + August 1956
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low distortion”

HYBRID AUTO RADIO

combined engineering forces produce new power transistor
and detector-driver tube—full line of 12-volt tube types
completes auto radio complement.

SYLVANIA, in close co-operation with leading
auto radio manufacturers, has just completed a
full-time joint engineering project to develop a
transistor-tube “power pack™ for new hybrid
auto radio designs.

Result of this combined engineering program
is a new power transistor and the type 12J8
detector-driver tube especially designed to pro-
duce high current at low plate voltage for optimum
power coupling to the output transistor.

Other important power transistor features in-
clude a heliarc-weld hermetic seal for ruggedness
and a storage temperature of 85° C to eliminate
heat problems under inoperative conditions.

Sylvania also offers a full line of 12-volt tubes
to complete auto radio complements.

Designers of transistorized equipment will find
Sylvania’s new transistor highly useful in all
power applications calling for a maximum collec-
tor dissipation of 10 watts.

Engineering Sample Offer

Sylvania will honor all bona-fide requests for engincer-
ing samples of the new hybrid ‘‘power pack’’ including
the new power transistor and driver tube 12J8, plus
samples or information on 12-
volt types to complete your
auto radio complement.

For samples of the power
transistor for use in other
applications, write on your
company letterhead indicating
your intended use.

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

¥ SYLVANI

TELEVISION =+« ELECTRONICS -

LIGHTING . RADIO -

For product information, use inquiry card on last page.
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As We Go To Press . .. (Continued)

Barium Titanate

Sonar Transducer

A new type of sonar transducer
element made of barium titanate,
a non-strategic material, has in-
creased -ability to handle under-
water sound energy, as compared
to strategic materials (such as
nickel) which were previously used.

Increased efficiency will result
from the new transducer elementis
because the mechanical and elec-
trical losses in barium titanate are
lower than materials previously
used. This means that smaller
transmitting equipment may be
used on shipboard.

Barium titanate also has a high
dielectric constant and since it is a
low impedance material the volt-
age requirements are low. This will
permit high power operation with-
out voltage breakdowns which have
often limited sonar operations. The
natural properties of barium tita-
nate make it an ideal material for
sonar transducer elements.

New sonar test facilities at GE

New Plant

For Atlas Missiles

A new $40,000,000 “Convair
Astronautics” plant will be built
in San Diego by Convair Div,,
General Dynamics Corp., for the
manufacture of the Atlas inter-
continental ballistic missile.

The Atlas is one of the three in-
tercontinental missiles now under
development by the U.S.

14

/4

g b 2

Gen. Walter Bedell Smith, of AMF Atomics,
Inc., discusses new reactor with German
officials

New Reactor
For Free Europe

A “Swimming Pool” research re-
actor will be built by AMF Atomics,
Inc., subsidiary of American Ma-
chine & Foundry Co., at Munich’s
Technische Hochschule, one of
Germany’s leading advanced tech-
nological institutes.

Unprecedented in free Europe, it
will be the first reactor to be in-
stalled at a university for training
engineering students in nuclear
science, and will be the heart of a
new nuclear research center at the
university.

Construction of the” one mega-
watt “swimming pool” type reac-
tor is scheduled to start in October

TriggeredRadarBeacon

Aids Midair Rendezvous

A new flying aid is a high pow-
ered, airborne radar beacon that
enables long range aircraft of the
Strategic Air Command to locate
each other and pinpoint the exac?
position in space of tanker planes,
regardless of darkness or weather
Other tactical applications of the
device for precisely accurate aerial
rendezvous and reconnaissance still
are unannounced.

Signals can be triggered auto-
matically by the interrogating ra-
dar of fuel-hungry Air Force
planes, to locate an individual tank-
er aircraft. Assured mid-air re-
fueling can double or triple the
effective reach of USAF’s long-
range aircraft.

Tele-Tech & ELECTRONIC INDUSTRIES -

TV Service Survey
Shows Customers
Usually Pleased

That an overwhelming majority
of the nation’s 36,000,000 tele-
vision set owners are well satisfied
with the promptness, quality,
prices and courtesy of TV service
technicians was disclosed in the
latest nationwide survey conducted
by Elmo Roper, market research
expert, for the RCA Service Com-
pany, Inec.

The survey revealed that 91 per
cent of the set owners interviewed
were pleased with the quality of
the serviceman’s work, the same
percentage reported the serviceman
was pleasant and couteous, 83 per
cent were satisfied with the price
and 89 per cent thought their call
for service was answered promptly.
Eighty-three per cent said they
would ecall the same service firm
again.

Fifty-two per cent of all persons
interviewed, who made calls for
service during the past year, re-
ported ‘“‘same day” service: 18 per
cent received service the next day;
nine per cent during the next two
days—or 79 per cent of all service
calls were answered within two
days of the call.

While the median cost of ser-
vice calls increased in the past 15
months, reflecting the increased
age of the average TV set, 83 per
cent of the persons interviewed re-
ported satisfaction with the prices
charged, while 13 per cent said the
prices were “not very good” and
four per cent did not knew or did
not answer.

Olympic buys Presto

Olympic Radio & Television, Inc.,
of New York, has announced the
purchase of Presto Recording Cor-
poration of Paramus, New Jersey,
as part of its continuing expan-
sion in the electronics field.

Presto, a manufacturer of tape
and disc sound recording and play-
back equipment for industrial and
home use, will operate under its
present management but as a
wholly-owned subsidiary of Olym-
pic.

More News on page 18
»— —>

August 1956



Collins announces the new 212F-1 Speech Input Console —
an attractively styled, packaged unit featuring complete
flexibility. It provides complete control over simultaneous
broadcasting and auditioning from any combination

of three out of eight possible inputs. The addition of

two pre-amplifiers provides for mixing five of

twelve possible inputs. The 2i12F-1 also provides for
monitoring of program, audition, or remote lines,

and control of speakers and warning lights.

Available now — $995.

Flexible Convenient

e Modular construction e Easy accessibility to all cabling, wiring and sub-units

Front panel hinged — tilts forward for instant inspection
or removal of all amplifiers, power supply and relay unit

e Plug-in amplifiers, relay unit and power supply
e All components in console cabinet — no additional
rack space required e A test cable to externally service any of the amplifiers,

e Only three tube types, only two amplifier types power supply or relay unit while console is in operation

o T B All mixer knobs and associated key switches color coded
re e s . . . . .
12 ® Plastic covered write-in strips for input switches,

® Two spare key switches for custom wiring remote switches and mixer attenuators

For complete informotion
on Collins 212F-1 Studio ( 4
Caonsole contact your

nearest Collins representotive. CREATIVE LEADER IN COMMUNICATION

COLLINS RADIO COMPANY, 315 2nd Avenue S.E., Cedar Rapids, lowa ® 1930 Hi-Line Drive, Dallas 2 ® 2700 W. Olive Ave., Burbank
261 Modison Ave., New York 16 e 1200 I8th St. N.W., Washington, D.C. @ 447] N.W. 3éth St., Miami 48 @ 1318 4th Avenue, Seattle
Dogwood Road, Fountain City, Knoxville @ COLLINS RADIO COMPANY OF CANADA, LTD., Il Bermondsey Road, Toronto 16, Ontario
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i > FIELDS OF RESEARCH AND
i EMPLOYMENT CPPORTUNITY AT

i WORLD-FAMOUS LOS ALAMOS
SCIENTIFIC LABORATORY

e

/i

s
Los Alamos Scientific Laboratory is operated
by the University of California for the U.S.
Atomic Energy Commission e
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’'1

16 For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES - August 1956



Theoretical Physics and Mathematics

In the field of theoretical physics, the Laboratory carries on
studies of nuclear theory, equations of state, mathematical analy-
sis methods, hydrodynamics problems and various aspects of
applied mathematics. The Theoretical Division is also concerned
with the conceptual design of nuclear weapons, and supports
many non-weapons activities such as the nuclear reactor and
propulsion programs. The equipment used includes the Los
Alamos-developed Maniac, the Maniac 11, two IBM 704’s and
an IBM 701.

Experimental Nuclear Physics

Much of the work in experimental physics is concerned with
nuclear properties of various materials. Fundamental scudies are
made of nuclear forces, neutron and charged-particle reactions
and cross sections. Experimentation in controlled thermonuclear
reactions is assuming increasing importance. Among the facilities
available are three Van de Graaffs, two Cockcroft-Walton ma-
chines and a variable energy cyclotron.

Electronics and Instrumentation

The Laboratory is engaged in the design and development of
nuclear physics research instruments, scintillation counters, fast
pulse amplifiers, multi-channe!l analyzers, fast oscilloscopes,
radiation detection instruments, electronic controls and control
systems, and high-speed cameras which operate at 15 million
frames per second. Electronics specialists also assist in the design
of digital computers and of instruments for studying nuclear
and thermonuclear detonations.

Nuclear Reactor Research

In connection with the peacctime applications of nuclear energy,
the Laboratory is currently developing several advanced power
reactors of unusual design. In addition, two research reactors
are available for experimental studies. The remotely controlled
critical assembly machines, known as Topsy , Godiva and Jezebel,
constitute neutron research tools of a unique character.

Nuclear Propulsion

The Laboratory is actively engaged in the application of nuclear
energy to the new and challenging field of self-propelled mobile
reactors. There are studies in progress relative to engine design,
heat transfer, controls and instrumentation.

Chemistry

Rescarch in chemistry is devoted largely to inorganic and phys-
ical studies, especially of materials such as uranium, plutonium,
deuterium and tritium used in nuclear energy systems. Radio-
chemical methods are applied in various investigations. Much
work is being done on reaction kinetics, the effects of radiation
on chemical reactions, complex ion formation and the determina-
tion of heats of combustion and solution. Extensive analytical
studies include the use of a great variety of instruments, as well
as the techniques of microanalysis.

Metallurgy and Metallurgical Engineering

Research activity and development in this field includes investi-
gation of the metallurgical properties of materials used in nuclear
energy systems; studies of extremely refractory substances, ce-
ramics, cermets and plastics; the behavior of materials under
extremely high temperatures and high pressures; studies of the
properties of plutonium and its alloys, with increasing reference
to their use in reactors, and of uranium and its alloys; develop-
ment of fabrication techniques for various metals and alloys;
and the high temperature properties of refractory metals tungsten,
molybdenum, columbium, etc.

Tele-Tech & ELECTRONIC INDUSTRIES * August 1956

Weapons Physics, Design and Testing

Still the nation’s principal institution for nuclear and thermo-
nuclear weapons research, the Laboratory takes nuclear weapons
from the concept stage to proved performance as determined by
field tests. Activities in weapons research and development in-
clude the mechanics and dynamics of initiating a nuclear energy
release; the behavior of supercritical systems; the testing of
nuclear devices and weapons assemblies in Nevada and in the
Pacific; engineering design of tests and prototypes of nuclear
systems; and the design and development of nuclear weapons
components and the techniques for their manufacture.

Explosives Research and Development

Work in this field includes study of fabrication, storage and
stability problems of explosives; making and evaluating novel
organic chemical compounds of possible use as explosives;
mechanics and dynamics of explosive phenomena; and physical
and chemical properties of explosive material using mass spec-
trometer, infra-red spectrometer, X-ray equipment and other
analytical techniques. High explosives are employed in research
on equations of state and shock wave phenomena.

Mechanical Engineering

Design and development work is carried on in connection with
weapons design, field test facilities, the power reactor and pro-
pulsion programs, servo-mechanisms and remote control sys-
tems. High explosives systems are designed and manufactured.
Other types of work are estimating, cost analysis and liaison
between architectural engineers and contractors.

Chemical Engineering

Chemical engineering work includes studies of heat transfer,
fluid flow, solvent extraction, evaporation, distillation and sys-
tems at extreme temperatures and pressures. Problems supporting
inorganic and physical chemistry rescarch projects are also under-
taken. Other activities are the remote control handling of radio-
active materials and corrosion and erosion studies.

Electrical Engineering

Much effort is devoted to the design of induction heating sys-
tems for study of alloys at extremely high temperatures; of DC
power supplics at currents up to 100,000 amperes; of servo-
mechanism controls for nuclear reactors; and of high magnetic
field systems. Work is done in planning, building and installing
power distribution systems and their controls.

The Laboratory now has staff openings for technically
qualified people interested in these fields of research and
development. For additional information address your
inquiry to
Director of Personnel
Division 1105

alamos

scientific laboratory

OF THE UNIVERSITY OF CALIFORNIA
LOS ALAMOS, NEW MEXICO

~—
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Electronic Industries

Boom in Puerto Rico

Since 1950, the manufacturing
activities of electronics branch
plants in Puerto Rico have ex-
panded to a present level of $1114,
million a year. Products include

radios, radar equipment, pulse
generators, diodes, cathode ray
tubes, sub-components, exposure

and light meters, rectifiers, tele-
vision antennas, carbon and steel
gages, and crystal ovens. So far,

This plant, making exposure meters, is part
of Puerto Rico’s industrialization program

25 U. S. mainland firms have set up
electronics branch plants in Puerto
Rico, including Sperry Rand, Syl-
vania, Hermetic Seal, Weston, and
Carborundum.

Mainland plants are finding com-
ponent production in Puerto Rico
offers many advantages including
a ten year “tax holiday” on local
taxes, no federal taxes, favorable
wage differential, and various help-
ful inducements offered by the local
government.

Further details can be obtained
from Economic Development Ad-
ministration, 579 Fifth Ave., New
York 17.

22-In. Color TV Line

A new line of color TV receivers,
featuring a 22-inch rectangular
all-glass color tube, has been an-
nounced by the television-radio
div. of Westinghouse Electric Corp.
At the same time, a new line of
21- and 2¢-inch black-and-white
TV receivers, and several addi-
tional radio receivers were intro-
duced.

More News on page 20
»— B
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Coming Events

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

Aug. 20-21: The National Tele-
metering Conference, sponsored
jointly by the IRE, the AIEE,
the JTAS, and the ISA, in Los
Angeles, Calif.

Aug. 20-24: Conference on Scien-
tific and Technical Writing, by
the Institute for Cooperative Re-
search of the University of
Penn., Philadelphia, Pa.

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

Aug. 22-Sept. 1: 23rd Annual
(British) National Radio Show,
sponsored by the Radio and
Electronic Component Manufac-
turers Federation, at Earls
Court, London, England.

Sept. 10-12: Inf. Theory Sym-
posium, sponsored by IRE-PGIT
and M. I. T.; at Cambridge,
Mass.

Sept. 11-12: Second RETMA Con-
ference on Reliable Electrical
Connections, at Irvine Audi-
torium, University of Penn,,
Philadelphia, Pa.

Sept. 12-14: Third National Con-
ference on Tube Techniques,
sponsored by the Working Group
on Tube Techniques of the Ad-
visory Group on Eleetron Tubes;
at Western Union Audit., 60
Hudson St., New York.

Sept. 14-15: Prof. Gp. on Broad-
cast Transmission Sys., 6th
Ann. Fall Symposium; tech. ses-
siong at Mellon Institute Audi-
torium, Pittsburgh, Pa.

Sept. 17-18: Adv. Gp. on Electron
Tubes, Working Gp. on Semicon-
ductor Devices—Transistor Re-
liability Symposium; at Western
Union Audit., 60 Hudson St.,
New York.

Sept. 17-21: Symposium on radia-
tion effects on materials, spon-
sored jointly by The Atomic In-
dustrial Forum and ASTM; at
ASTM Pacific Area National
Meeting, Los Angeles, Calif.

Sept. 17-21: 11th Annual Instru-
ment-Automation Conference
and Exhibit, sponsored by the
ISA, at the New York Coliseum,
New York, N. Y.

Tele-Tech & ELECTRONIC INDUSTRIES -

Oct. 1-3: 12th Annual Conference
of the NEC; at the Hotel Sher-
man, Chicago, Ill.

Oct. 1-3: Canadian IRE Conven-
tion and Expesition; in the Au-
tomotive Bldg.,, Canadian Natl.
Exhibtn. Park, Toronto.

Oct. 8-9: Second National Sym-
posium on Aeronautical Com-
munications, sponsored by the
IRE Prof. Gp. on Communica-
tions Systems; at the Hotel
Utica, Utica, N. Y.

Oct. 9-10: Conference on Com-
puter Applications, sponsored
by Armour Research Founda-
tion of Illinois Institute of
Technology, Chicago, Ill.

Oct. 15-17: Radio Fall Meeting,
sponsored jointly by the IRE and
RETMA, at the Hotel Syracuse,
Syracuse, N. Y.

Oct. 16-18: Conference on Mag-
netism and Magnetic Materials,
sponsored by the Magnetics
Subcommittee of the Basic Sci-
ence Committee of AIEE, at the
Hotel Statler, Boston, Mass.

Oct. 25-26: Annual Display of Air-
craft Electrical Equipment, by
the Aircraft Electrical Society,
at PanPacific Auditorium, Los
Angeles, Calif.

Oct. 29-30: Third Annual East
Coast Conference on Aeronauti-
cal and Navigational Electron-
ics, sponsored jointly by the
Baltimore Section of IRE and
the IRE Prof. Gp. on Aeronauti-
cal and Navigational Electron-
ics; at the Fifth Regiment Ar-
mory, Baltimore, Md.

Abbreviations :

ASTM: American Society for Testing Materials

AIEE: American Institute of Electrical Engi-
neers

IAS: Inst. of Aeronautical Sciences
IRE: Institute of Radio Engineers
ISA: Instrument Society of America
NEC: National Electronics Conference

RETMA: Radio-Electronics-TV Manufacturers
Assoe.

WESCON: Western Electronic Show and Con-
vention
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

NIATU RE _ Actual size shown. Diameter, 1%”. Overalt length, 2".
ldeal for pulsed beacon applications.

CELLENT VIBRATION PERFORMANCE
Reliable characteristics up to 10 g.’s from 20 to 1000 c.p.s.

CHANICALLY TUNABLE ~

Tunes mechanically over X-band region,
9300-9500 Mc min. R

GGED yd
" Withstands 1,000 g. shock

along cathode axis. 500 g. in
two other perpendicular planes.

LSE POWER

50 watts peak

HTW ElG HT— 6 ounces

Magnetron’s

: \ | Actual Size
CHALLENGING CHARACTERISTICS

FOR YOUR NEW EQUIPMENT DESIGNS

For specifications on the extraordinary QK 362 unclassified Magnetrons and Klystrons and
magnetron write today. Similar tubes at other special tubes. Call on us for help in your micro-
frequencies and power levels are available. Ask wave problems. There is no cost or obligation,
for copies of latest bulletins listing most of our of course.

Excellence in Electronics

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operations, Section PT-72
Waltham 54, Massachusetts

Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators, Traveling Wave Tubes, Storage Tubes, Power Tubes, Receiving
Tubes, Picture Tubes, Transistors,
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Builds a Better Cable Clamp —the

AN30578

Inexpensive, Efficient, Versatile

The new Bendix AN approved AN3057B cable clamp is now
available. Engineered by Bendix* to the highest-quality stand-
ards. this cable clamp offers major design improvementis. The
clamping action is radial and coinpletely eliminates wire strain
and chafing by holding the wire bundle firmly in rubber. This
clamp will accommodale a wilde range of wire bundle sizes, but
an even grealer range can be handled through the use of the
Bendix AN3420A accessory telescoping sleeve.

The new AN3057B cable clamp will also waterproof multi-
conductor rubber-covered cable on the rear of a connector,
or where moisture-proof entrance through a bulkhead or into
an equipment hox is required.

Complete detailed information is available on request.
#TRADEMARK

SCINTILLA DIVISION OF  Oendli”

SIDNEY, NEW YORK AVIATION CORPORATION

Export Sales and Service: Bendix Internatignal btvision,
205 East 42nd St., New York 17, N.Y.
Canadian Representatives: Aviation Electric Ltd.
200 Laurentien Blvd., St, Laurent, Montreal 9, Quebec

FACTORY BRANCH OFFICES:
117 E. Providencia Avenue, Burbank, California « 512 West Avenue, Jenkintown, Pennsyl-
vania e Stephenson Building, 6560 Cass Avenue, Detroit 2, Michi%an * 5906 North Port
Washington Road, Milwaukee 17, Wisconsin + Hulman Building, 120 W. Secand Street,
Dayton 2, Ohio » 8401 Cedar Springs Road, Dallas 19, Texas s Boeing Field, Seattle 8,
Washington « 1701 "K' Street, N. W., Washington 6, D. C.

For product information, use inquiry card on last page.

ITV for Atomic Plant
Uses Color Wheel

Scientists are now using spe-
cially-designed color television to
help them perform work in radio-
active areas at the Hanford pluto-
nium plant, operated by General
Electric for the Atomic Energy
Commission.

Color TV guides the operator of a giant over-
head crane in a radioactive area

Crane operators, who formerly
observed their work by means of a
periscope, now have a closed circuit
color TV system. High image bril-
liance on the TV screens and added
depth perception afford easier oper-
ation of giant crane hooks.

Color TV was chosen primarily
because the remote manipulation
problem involves color coded ob-
jects and also because it gives add-
ed depth perception and better ob-
ject resolution.

The TV system uses the rotating
color wheel principle because of the
resulting simplicity, economy, color
rendition, definition, and low main-
tenance cost.

New SAGE Computer

Joins Defense Network

The first large-scale computer
for the nation’s vast new electronic
air warning network is now being
installed.

Our growing continental air de-
fense system, known as the Semi-
Automatic Ground Environment
(SAGE) system, combines the

(Continued on page 176)
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UNCASED TOROIDS

Basic inductor component. Plain, wax or plastic dipped with flex-leads.
Hi Q values 10cps to 10me. Complete range of sizes: subminiature, wedding
ring and up to 12” OD. Standard inductances stocked for immediate delivery.
Mass production utilizing CAC-designed winding equipment enables swift
completion of large orders.

PLASTIC CASED TCROIDS

CAC compression molded toroids per Mil specs have become the standard
of the industry. Most compact design —may be stacked — mounted by
center bushing which absorbs mounting pressures — sturdy, tinned terminals
— arrangements available up to 6 terminal connections. Standard inductance
values shipped from stock — special inductances and configurations supplied
promptly on request.

TOROIDAL
INDUCTORS

HERMETICALLY SEALED CASED TOROIDS

CAC “HS” series provides metal encased, hermetically sealed units com-
plying with MIL specifications. Mounting area minimized — extremely low
hum pickup — terminals of proven design using Teflon assure permanent
seal at temperature extremes. Rugged construction — convenient mounting
facilities. To insure stability, cores are thermo-cycled prior to encasement.
Standard inductances in stock.

SUBMINIATURE TOROIDS

Uncased, plastic molded and hermetically sealed in three standard core types
(others available). Designs for all requirements—for chassis mount or
printed circuits.

For the engineer whose design considerations dictate the utmost in electrical
performance versus size, CAC’s subminiature toroids present the answer.

Catalogs on Individual Components are Available on Request.

Tele-Tech & ELECTRONIC INDUSTRIES -+ August 1956 For product information, use inquiry card on last page. il




ANOTHER
VARIAN

A MINIATURE

——— —

This Varian Model VA-161 is the only rugged, system-
tailored, voltage-tuned Backward Wave Oscillator now
available for radars, signal generators, search receivers and
related microwave equipment. Here are some of its im-
portant advantages:
vV Instantaneously tuned by changing voltage.
Low voltage requirements. .. operates over a frequency
range of 8.2 to 12.4 kMc on less than 600 volts.
Y~ Existing radar system power supplies can be used...
operates over the normal 8.5 to 9.6 kMc radar band on
300 volts or less.
&~ Designed for modern miniaturized equipment...small,
compact ... body measures approximately 4" x 34"

THE
MARK OF

e

& Withstands shock and vibration ... rugged metal and
ceramic construction.

& Permanent magnet weighs less than 5 pounds. .. elimi-
nates need for electromagnet and its power supply.

Power output is smooth across entire tuning range. ..
fluctuations are small.

¥ Low thermal drift.

Additional tubes covering other frequencies are being de-
veloped to help solve your microwave system problems.

SYSTEM DESIGNERS . . .Why not get the full story on this
important new Backward Wave Oscillator? For complete
technical data, write Applications Engineering Dept.

VARIAN associates

LEADERSHIP PALO

ALTO 10,

CALIFORNIA

Representatives in all principal cities

KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, LINEAR ACCELERATORS, MICROWAVYE SYSTEM COMPONENTS,
R. F. SPECTROMETERS, MAGNETS, MAGNETOMETERS, STALOS, POWER AMPLIFIERS, GRAPH|C RECORDERS, RESEARCH AND DEVELOPMENT SERVICES

22 For product information, use inquiry card on last page.
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For 25 years communications engineers have studied
the problems of laying a voice cable under the Atlantic
Ocean to link the Americas with Europe. Today, the
“‘voice'’ is nearing reality. The new link, a twin cable
system, will be completed this year.

The almost incredibly exacting standards involved in
making parts of the transatlantic cable have produced
some truly remarkable engineering—engineering that
accepts results no less than perfect. A select group of
suppliers share in the achievement and AlSiMag is
proud to be among them.

Men who perform “impossible’’ tasks stake their success
on their creative ability plus the quality of their prod-
ucts. When technical ceramics are required on such
critical applications, almost without exception the choice
is AlSiMag. There are many reasons for this: One is
the wider choice of materials available in AlSiMag. The
exact composition for the required performance may
be chosen from the many available . . . right in physical
characteristics, right in electrical characteristics, right in
every way!

AlSiMag performs at higher temperatures
stands greater thermal shock is stronger, more
durable . . . permanently rigid . . . chemically inert . . .
thoroughly dependable! AlSiMag can be fabricated in
intricate designs to tolerances that compare favorably
with precision metal work. AlSiMag will not rust, corrode
or deteriorate with time. AlSiMag is the product of
fifty-five years of specialized experience plus the finest
production equipment high speed presses, high
temperature, continuous-fire kilns . . . every possible
facility for the finest possible ceramics. In a wide range
of shapes and sizes. Volume production or small quantity
lots.

Highly technical applications, however, are not the end
of the service story. AlSiMag is entirely practical . . .
and vastly superior . . . for everyday industrial use.
Economical, too! For any ceramic requirement, your best
buy is AlSiMag. Send blueprint or sketch for full details.

. with-

VO/CE unclor the SE4
reties on EADINMG

For dependable service on the ocean floor AlSiMag precision
insulators are used in the new Transatlantic Voice Cable

e i 1 ' ':
OBAN
SCOTLAND

PORTLAND

Route of transatlantic telephone cable system
between Portland and Oban.

2260 NAUTICAL
MILES

NOVA SCOTII’;
+ SCOTLAND

Profile of the oc2an bottom on which the cable will rest.

Dependable service on the ocean floor . . . not
for years but for decades . . . calls for the
most careful selection of components. To be
economically feasible, the repeater units must
have an exceptionally long life, since to raise
the cable for replacing just one repeater
would be a very costly operation. In the new
transatlantic cable, impulses will be relayed
by a series of repeaters, built by Western
Electric Co., spaced some 40 miles apart. These
rugged, low-cost AlSiMag parts are compon-
ents of these repeaters.

CORPORATION

CHATTANOOGA 5. TENN.
55TH YEAR OF CERAMIC LEADERSHIP

A subsidiary of
Minnesota Mining anc
Manufacturing Company

AMERICAN LAVA SALES OFFICES IN PRINCIPAL CITIES

Finished repeaters, with cable leads at each
end, are tested at up t> 7,500 pounds a
square inch in these long cylinders.



indispensable for
measurement and reception

MICROWAY

with these
special features:

et T W MEDACYCLES

okl W TININD LT
icHOWAYE METEIVEA

el HIGH SENSITIVITY—Achieved with
folire?) ' unique double-tuned cavity pre-
P S i selector which tracks automatic-

- . ally with local oscillator. Efficient
wideband microwave input cou-
pler and crystal mixer maintains
sensitivity.

—r/

§ :

; - L

- UNI-DIAL CONTROL — Automatic-

 ally tracks klystron vottages, dou-

~ ble tuned pre-selector, oscillator,
and linear direct reading fre-
quency dial — all simultaneously.

POLARAD ELECTRONICS CORPORATION 43-20 34th STREET, LONG ISLAND CITY 1, N. Y,

)

1
OVen geprastt
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BROADBAND
950=11,260 MC

INTENSITY -~

One of the most complete and versatile measurement instruments ever
designed for reception and quantitative analysis of microwave signals in
the range 950-11,260 mc.

The Polarad Model R Microwave Receiver is ideal for the reception and
monitoring of all types of radio and radar communications within its range.
It permits comparative power and frequency measurements, by means of
its panel mounted meter, of virtually every type of signal encountered in
microwave work.

It is compact and functional, featuring four integrally designed plug-in, inter-
changeable RF microwave tuning units to cover 950-11,260 mc; non-contacting
chokes in pre-selector and microwave oscillator to assure long life and
reliability; and large scale indicating meter for fine tuning control.

Call any Polarad representative or direct to the factory for detailed
specifications.

SPECIFICATIONS:
Basic Receiver: Model R-B Skirt Selectivity:
Tuning Unit Frequency Ranges: 60 db — 6 db bandwidth
MOdell Ré-'l’: 950 — 2,%40 mc ratio less than 5:1
odel RS-T: 1,890 — 4,320 mc o bianE
Model RM-T:  4'190 — 7.720 me IF Rejection: 50 db
Model RX-T: 7,260 — 11,260 mc Input AC Power:
Signal Capabilities: 105-125 v., 60 cps, 440 watts
AM, FM, CW, MCW, pulse Input Impedance: (ANT) 50 ohms
Sensitivity: VSWR: han 4:
—80 dbm or better throughout Less-t n.4.1 o
range on all models Range of Linearity: 60 db
Frequency Accuracy: Receiver Type: Superheterodyne
i}% Maximum Acceptable Input
IF Bandwidth: 3 mc Signal Amplitude: 0.1 v. rms without
Video Bandwidth: 1.5 mc external attenuation
tmage Rejection: Greater than 60 db Video Respense: 20 cps to 1.5 mc
Gain Stability with AFC: =2 db 3}29: 177 w x 23”7 d x 19”7 h
Automatic Frequency Control ‘f'gm' 180 Ibs.
Pull-out range 10 mc off center Price: i 5
Recorder Output: 1 ma full scale O oy Coaereiuit): ’;'ggg
Trigger Output: Model RS-T: 2500
10 v. pulse across 100 ohms Model RM-T: 2,500
Audio Output: , Model RX-T: 2,500
5 v. undistorted across 500 ohms Note: To the basic cost of $1,500 add cost
FM Discriminator of tuning units required.
Deviation Sensitivity: .7 v./mc Prices subject to change without notice

AVAILABLE ON EQUIPMENT LEASE PLAN

| FIELD MAINTENANCE SERVICE AVAILABLE |
| THROUGHOUT THE COUNTRY |

CONSULT US ON YOUR MICROWAVE RECEIVER PROBLEMS,

UNI= DIAL

(3 p
E I v E R ONTRO\'

for these

applications :

Broadband receiver for AM, FM, CW, MCW,
and Pulse Modulated signals

Field intensity meter
Frequency measurements

Leakage, interference and radiation
measurements

Bandwidth measurements

Measurement of relative power of funda-
mental and harmonic signal freguencies

Trigger pulse amplifier

Noise figure measurements of r-f amplifiers
Antenna field patterns

Attenuation measurements

Propagation studies

Microwave relay link site selection
Direction finding

Filter measurements

Standing wave measurements

REPRESENTATIVES: Albuquerque, Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Denver, Fort Worth, Kansas City, Los Angeles, New York, Philadelphia, Portland,
St. Loufs, San Franclsco, Schenectady, Syracuse, Washington, D. C., Winston-Salem, Canada; Arnprior, Ontario. Resident Representatives in Principal Foreign Cities
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The IBM

engineer

...creates electronic giants

Some men spend their working lives filling in the details of For all the details that we can’t possibly

other men’s ideas—and never know the satisfaction of doing include here, write, giving details of
your background and interests, to:

W. M. Hoyt, IBM, Dept. 4608, 590
The IBM engineer, however, originates new ideas, new con- Madison Avenue, New York 22. N. Y.
cepts, new applications, for he operates on the frontier of a field

something no one else has ever done hefore.

Plants and laboratories located at

that is still in its infancy. Last year, for example, engineers en- Endicott, Owego, Poughkeepsie and
abled IBM to announce a major data processing improvement Kingston, N. Y.; and San Jose, Calif.
on the average of once every two weeks. It is this creative en- Moving expenses paid.

ergy, we feel, that explains IBA\’s acknowledged leadership in

the computer field . . . and accounts for the dramatic personal

progress enjoyed by engineers at IBM.

Today, there is more room than ever at IBM for engineers who
have the ability and the desire to be leaders, rather than follow-

ers, in their profession.

INTERNATIONAL
l B M BUSINESS MACHINES
CORPORATION

See the IBM Exhibit during the Wescon Show. ®

DATA PROCESSING ¢ ELECTRIC TYPEWRITERS ¢ TIME EQUIPMENT + MILITARY PRODUCTS

26 For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES - August 1956
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© 1956, H.A.C.

DIMENSIONS
Dver-all length: 113/g inche= =+ 3/g irch,
Bulb diameter: 53,8 inches Taximum.
Tleck diameter: 1 inch t 1/15inch.

Hughes Products proudly announces

TONOTRON

Fullcirele persistence - New brilliance
Defies sunlight

Hughes Products introduces the
TONOTRON, another in iis series of
new, direct-display cathode ray tubes
designed for commercial, industrial,
and military applications.

FEATURES

With TONOTRON, high-fidelity picture
reproduction is possible for the first
time. This new tube displays black,
white, and a// intermediate shades—
with persistence which can be ad-
justed to maintain nearly maximum
brilliance throughout the major por-
tion of a 360-degree sweep. Both
persistence and rate of decay can be
controlled to suit a variety of specific
applications. And TONOTRON’s ex-
treme brilliance makes observation
possible in the brightest sunlight
without a hood.

"APPLICATIZNS X

Inaarrow baad,

slow _can televs™on. ..
in rade applicaon. .. in
instrums ntation . —.an man>
additiona’ fields, w'ere uniqes
\  requiements eXablish
\ Hughes TONOGIRON

as the only 2de £

_ for the joa. f
N ~

e

" HUGHES PRODUCTS

}._
‘ A DIVISION OF THE HUGHES AIRCRAFT COMPANY
= e ——————— e
For additional information, please write:
HUGHES PRODUCTS
ELECTRON TUBES
International Airport Station, Los Angeles 45, California

ELECTRGN TUB ES’
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Taylor Fibre Co.

says...

(Using
vere Rolled Copper

" we are able to produce
superior copper-clad

/4

At the top of the page opposite is a section of an
etched printed circuit enlarged 10 times. These par-
ticular lines are of .008 thickness, spaced .012 apart.
They show the kind of printed circuits obtainable by
combining Revere Rolled Printed Circuit Copper and
Taylor laminates. Note the fine line etching, the close
spacing and the sharp definition of the edges . . . the
smoother surface (freer from pits, pinholes and im-
perfections) . . . the more uniform thickness with no
sacrifice of conductivity. Results—consistently satis-
factory etching at better production rates.

Laminators and users alike also have found that
Revere Rolled Copper produces no peaks or valleys,
that its smooth, hard surface of uniform density
permits resist to clean off easily for there are no pores
to hold resist and cause trouble when soldering.

They have noted, too, that Revere Rolled Copper is
free from oxidation as it comes from the mill and is
without lead inclusions. And because of its clean
surface, fluxes wet readily, while in the automatic
soldering operation it makes possible 2 uniform solder
coat every time free of skips or bald spots.

Those are the very reasons why you should insist
that Revere Rolled Copper be used when ordering
blanks from your laminator. It is available in unlimited
quaatities in standard coils of 350 Ibs. in widths up to
38" and in .0015 and .0027 gauges, weighing approx-
imately 1 oz. and 2 oz. per square foot. Revere Rolled
Copper exceeds requirements of standard specifications
and meets ASTM BS specification for purity with
99.9% minimum.

REVERE
COPPER AND BRASS INCORPORATED
Founded by Paul Revere in 1801
230 Park Avenue, New York 17, N.Y.

Mills: Baltimore, Md.; Brooklyn,
N. Y.; Chicago, Clinton and Jolier,
11l., Detroit, Mich.; Los Angeles and
Riverside, Calif.; New Bedford,
Mass.; Newport, Ark.; Rome, N. Y.
Sales Offices in Principal Cities, Dis-
tributors Everywhere.

28 For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES - August 1956
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PHOTO SHOWING SECTION OF CIRCUIT enlorged
10 times was made directly from panel ond is

UNRETOUCHED.

lsoscno::_ FCIRCUIT £y
f,-,,estj'ss to -show how even
e 'mes are freer from pits
fecnocr))'ees'and othver imper.
Coppe;‘ hen Rgvere Rolled
“ s.s used in cbbﬁér
caq Iammates Note sh
definition of edges ;)f tb.. ;a‘rp.
line of Qpg hickne:. |
ly 012 apart ;

REVERE g,

a‘hvard, Wear-re sy i "';9“"3
shc?mg contact sbgt >:c wie ?
Switch akes lating f , (-ad:n

ABOVE PANEL IS ACTUAL PHOTO OF LAMI-

NATE BY TAYLOR FIBRE CO., Norristown, Pa. and
La Verne, Calif,, using Revere Rolied Printed Circuit

Copper,
=
G
.

-
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Makers of a complete line
of fuses for home, farm,
commercial, electronic,
auvtomotive and industrial
use.

30

856

For product information, use inquiry card on last page.

Safeguard against troubles
and complaints — by standardizing

on dependable BUSS FUSES!

BUSS fuses give you double pro-
tection against loss of customer good-
will because . . . BUSS fuses blow only
to protect never needlessly. To
make sure of proper operation, BUSS
fuses are tested in a sensitive electronic
device that automatically rejects any
fuse not correctly calibrated, properly
constructed and right in all physical
dimensions.

By specifying BUSS fuses, you are
safeguarding users of your equipment
against irritating useless shutdowns
due to faulty fuses blowing needlessly.
And you are providing them with
maximum protection against damage
caused by electrical faults.

Most important, the reputation of
your product for service and quality

is not harmed by the faulty operation
of poor quality fuses.

To meet your needs, a complete line
of BUSS fuses is available, plus a com-
panion line of fuse clips, blocks and
holders.

If your protection problem is unusual
BUSS places at your service the world’s
largest fuse research laboratory and
its staff of engineers to help you select
the fuse or fuseholder best suited to
your application.

For more information avail-
able on BUSS and Fusetron
small dimension fuses and fuse-
holders . . . Write for bulletin
TT.

BUSSMANN MFG. CO. (Div. of McGraw Eleciric Co.) m

University at Jefferson, St. Louis 7, Mo.

Tele-Tech & ELECTRONIC INDUSTRIES
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DB GAIN (OVERD2DP
IS

Gain Pattern, Type 201

W-fﬂ'ﬂs —

-‘-%‘ e
TENNASXSTEMS

where its Needed/

This new ANDREW 450 MC base station antenna
has been designed for the many base stations
that are not in the center of their desired cover-
age area. Such stations, placed to take advantage
of mountain tops, or located at operations head-
quarters, can now concentrate their highest gain
in the direction where the need is greatest.

In planning a new radio system or improving
an existing system, consider the advantages of
an integrated ANDREW antenna system. The fol-
lowing example shows how an ANDREW system,
using the Type 201, can give improvement over
ordinary equipment in all directions and more
than 9 db improvement in the best direction.

Relative Gain, db

Typical Existing System Front Side | Back
Base Station Antenna (Typical} 5.0 5.0 5.0
Station Cable Loss, 100 feet RG-17/U (2. (2.5} ] {2.5)
Mobile Antenna, V4 A Whip {RG-58) * 0*

I Combined Antenna System . 2.5 i
ANDREW Type 201 System
Base Station, Type 201
Base Station Cable Loss, 100 feet

Type HO HELIAX

Mobile Antenna, Type 233 (RG-8)
Combined Antenna System

IMPROVEMENT, db 91 | a4 | 1.6
#Gain of Type 233 is relative to assumed 0 db gain of Yy \ whip

with RG-58/U, and includes allowance for lower loss of RG-8/U
feed cable.

25

Write for Bulletin 8417 giving complete infor-
mation on Type 201. Also, be sure your library
contains ANDREW Catalog 21, a complete, 100-
page guide to antenna and transmission line
systems.

/ Ild?fll i

- CORPORATION
363 EAST 75¢h STREET - CHICAGO 19

Offices: New York + Boston - Los Angeles + Toronto

TANSMISSION LINES



LEADING MANUFACTURER of
ELECTRONIC INSTRUMENTATION
and HIGH-VACUUM EQUIPMENT
in the UNITED STATES

Recording Oscillographs
Analog-to-Digital Converters
Direct-Writing Oscillographs
Oscillogram Processors
Magnetic Tape Equipment
Galvanometers
.recognized leader Data Amplifiers
Power Supplies
Vibration Meters
Vibration Pickups
Hyge Shock Testers
Pressure Pickups
Electromanometers
. Mass Spectrometers
n fhe ﬁe[ds Of Gas Chromatographs
Process Refractometers
Chemical Analysis e
Ultraviolet Analyzers
Titrilog Sulfur Recorders

Process Monitoring and Control Leak Detectors

Analytical Service

Systems Engineering

Dynamic and Static Testing

Automatic Data Processing See
Consolidated at
WESCON

Whenever you need high-accuracy, high-speed

data for new product development, product Analytical & Data Processing

improvement, or quality control, CEC can help Instruments: Booths 841-842

you. The instruments, equipment, and systems High-Yacuum
available through Consolidated will place you in Equipment: Booth 826
command of any analytical or control problem.

Consolidated Electrodynamlcs

CORPORATION
300 North Sierra Madyre Villa, Pasadena, California
NATIONWIDE COMPANY-OWNED SALES & SERVICE OFFICES

32 For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES -+ August 1956



erched high above the Atlantic, an Air Force
technician makes an adjustment on a 28 scatter
antenna — one of three standard Kennedy antennas
assigned to a very special job on Texas Towers.
These silent sentries relay incoming signals to the
mainland, where thc message can be read the same
instant it is received off shore. Like the many mighty
Kennedy antennas performing defense duty all over
the free world, they’re solid evidence that Kennedy
is the name to remember when you are faced with
antenna problems.

Y 4 =

’ . ANTENNA EQUIPMENT
S .D.S. KENNEDY & CO.
“k COHASSET, MASS. — TEL: €043-1200

'l%raéking Antennas — Radlo Tel pes - Radar Ant -

lonospheric Scatter — Tropospheric Scatter

iz



Capsule summaries of important happenings in affairs of equipment and component manufacturers

EAST

ACOUSTICA ASSOCIATES, INC., Glen-
wood Landing, L. I, N. Y., has been awarded
a substantial Air Force development contract
in the guided missile field for ultrasonic clean-
ing equipment.

ALTEC SERVICE CORP. has changed its
name to ALTEC COMPANIES, INC. There
are no changes in the names of activities of
the subsidiary companies.

AMERICAN BOSCH ARMA CORP. recently
dedicated a new $1,164,000 addition to their
Columbus, Miss. plant of its wholly-owned
subsidiary, American Bosch Arma Missigsippi
Corporation.

BENRUS WATCH CO. proposes the pur-
chase of PIC Design Corp., Lynbrook, N. Y.,
manufacturer of precision instrument com-
ponents. Plans for an expansion of PIC De-
sign include a new plant in the Lynbrook-
East Rockaway Area.

COMMUNICATION EQUIPMENT SEC-
TION, GENERAL ELECTRIC, will transfer
its activities to a new plant soon to be con-
structed at Gainesville, Florida. Approxi-
mately 1700 personnel will be employed in the
new plant.

CONSOLIDATED VACUUM DIV, CON-
SOLIDATED ELECTRODYNAMICS CORP.
has changed its name to Consolidated Electro-
dynamics Corp., Rochester Division, effective
June 1, 1956.

CONSOLIDATED ELECTRONICS INDUS-
TRIES CORP.’S Board of Directors has ap-
proved the acquisition of Technical Electronies
Corp., Culver City, Calif., manufacturers of
motors, system analyzers, and packaged elec-
tronic circuits.

DAYSTROM NUCLEAR DIVISION, DAY-
STROM, INC. will supply and install a new
nuclear reactor at Brookhaven National Lab-
oratory, Long Island. Contract includes the
core, process instruments, console and wiring,
work to be concluded by 1958.

EMERSON RADIO & PHONOGRAPH
CORP. has developed and built for the Air
Force a trainer for teaching radar operators to
guide aircraft to a target, bomb the target and
return—solely through the use of SHORAN
radar.

FEDERAL ELECTRIC CORP., Lodi, N. J,,
subsidiary of International Telephone and
Telegraph, has been awarded the operation
and maintenance contract for the “White
Alice’” communication network in Alaska by
the USAF.

FEEDBACK CONTROLS, INC.,, has com-
pleted a consolidation of its Alexandria, Va.
plant and its Cambridge, Mass. engineering of-
fice into new quarters in Waltham, Mass.

FENWAL ELECTRONICS, Framingham,
Mass., affiliate of Fenwal Inc., has entered the
field as manufacturer of precision thermistors.

GENERAL ATRONICS CORP., 125 City
Line Ave., Bala-Cynwyd, Pa., has been estab-
lished for the purpose of developing new prod-
ucts and techniques in electronics and in the
physical and mathematical sciences. Presi-
dent of the new firm is David E. Sunstein,
formerly head of the Government Research
Dept., Philco Corp., Philadelphia.

INTERNATIONAL TELEPHONE AND
TELEGRAPH CORP. and UNDERWOOD
CORP. have announced that discussions with
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respect to a possible association of interests
have been terminated.

GLENN L. MARTIN CO. of Baltimore, has
been awarded a contract by the Dominican
Republic for a nuclear-powered electrical gen-
erator system.

NORDEN LABORATORIES, White Plains,
N. Y., division of the Norden-Ketay Corp., has
been elected to membership in the Radio Tech-
nical Commission for Aeronautics.

RCA DEFENSE ELECTRONIC PRODUCTS
has established a new department to handle
administration, sales, and details of RCA cus-
tom-built spares for military electronic equip-
ment. Heading the new activity is Herbert C.
Elwes as Manager, RCA Defense Spares Mar-
keting.

SOCIETY OF TECHNICAL WRITERS
(8TW) and the ASSOCIATION OF TECHNI-
CAL WRITERS AND EDITORS (TWE) are
working on plans for a merger of the two
into a single organization. Initial plans call
for a joint National Convention of STW and
TWE on Nov. 15 and 16 at the Hotel Statler,
New York.

SPERRY RAND CORP. will construct a
new $1,250,000 research and development fa-
cility at Salt Lake City, to be known as the
Sperry Utah Engineering Laboratory.

F. J. STOKES MACHINE CO., Philadelphia,
has changed its name to F. J. Stokes Corp.

SYLVANIA ELECTRIC PRODUCTS INC.
has acquired a new plant in Hillsboro, N. H.,
to be used in the manufacture of transistors
and crystal diodes. Sylvania has also estab-
lished a new Microwave Physics Laboratory at
Mountain View, Calif.

ULTRASONIC MANUFACTURERS ASSOC.
has formed an engineering standards commit-
tee composed of members from seventeen lead-
ing ultrasonic manufacturers in the U, S.

MID-WEST

A.C. SPARK PLUG DIV., GENERAL MO-
TORS, has changed its name to A.C. Elec-
tronies Division Corp.

AMERICAN PHENOLIC CORP., Chicago,
announces a change of name to Amphenol
Electronics Corp.

CARBOLOY DEPT., GENERAL ELECTRIC
CO., will now be known as the Metallurgical
Products Department, General Electric. De-
partment headquarters remain in Detroit.

COOK RESEARCH LABS., Skokie, Ill., di-
vision of Cook Electric Co., will occupy a new
plant now under construction in Morton Grove,
I1l. The new 381,000 square foot structure
will be utilized mainly for Radar Research.

EDUCATIONAL TELEVISION & RADIO
CENTER, Ann Arbor, Mich.,, will acquire a
new $200,000 home on or about October 1.
The two-story L-shaped building will provide
more than 8500 square feet of floor space.

MAGNAVOX CO. of Tennessee has initiated
& major building program which will add ap-
proximately 70,000 square feet to the com-
pany’s facilities in Greeneville.

SHURE BROTHERS INC. has moved into
a new $1,000,000 building at 222 Hartrey Ave.,
Evanston, Il

TEXAS INSTRUMENTS, INC., Semiconduec-
tor Products and Components Divisions, have
combined their engineering, manufacturing
and marketing operations.

BERKELEY DIV, BECKMAN INSTRU-
MENTS, has been awarded a contract by Gen-
eral Motors Allison Division for analog com-
puter to be used in designing advanced jet
engines at the Allison plant, Indianapolis.

JACQUES BIALEK has opened an office as
Management Consultant to the Electronies In-
dustry at 3631 W, Slauson Avenue, Los An-
geles 43.

BJ ELECTRONICS, subsidiary of Borg-
Warner Corp. has moved to new quarters at
330 Newport Blvd.,, Santa Ana, Calif.

CAL-TRONICS CORP., Los Angeles manu-
facturer of electronic test equipment, has
formed a new Foto-Etch Circuits Division to
develop and produce printed circuits. General
Manager is W. G. Weigel. The plant is lo-
cated at 2631 Southwest Drive, Los Angeles.

CONSOLIDATED ELECTRODYNAMICS
CORP. has completed the construction of a
$1,500,000 3-story research, engineering and
marketing building in Pasadena, Calif.

ELECTRO ENGINEERING WORKS, INC,
transformer manufacturer, has completed the
move to their new 20,000 square foot building
at 401 Preda Street, San Leandro, Calif.

G. M. GIANNINI & CO., INC. has opened
a new electromechanical division at Sherwood
Lane, Caldwel! Township, N. J.

MARVELCO ELECTRONICS DIV, NA-
TIONAL AIRCRAFT CORP., has established
an electronic research and development center
at 5063 Harbor Drive, San Diego, to handle
projects in telemetering, data-handling and
display, guidance-navigation, and computer re-
search.

McCOLPIN-CHRISTIE CORP. announces
the change of name to Christie Electric Corp.
Organization and personnel remains the same.

PCA ELECTRONICS INC. has moved its
Santa Monica factory to new quarters at 16799
Schoenborn Street, Sepulveda, Calif.

PERKIN ENGINEERING CORP., El Se-
gundo, Calif., has opened a new regional Sales-
Engineering office at 1060 Broad Street, New-
ark 2, N. J.

TELEMETER MAGNETIC INC., subsidiary
of International Telemeter Corp., has moved
to new quarters at 2245 Pontius Avenue, Los
Angeles 64.

KEARFOTT CO., INC., subsidiary of Gen-
eral Precision Equipment Corp. has arranged
with R. B. Pullin & Co. Ltd., London, Eng-
land, for manufacture of Kearfott’s products
in the United Kingdom. Equipment to be
manufactured overseas will include servomo-
tors, synchros, tachometer generators and
servomotor-tachometer combinations.

PSC APPLIED RESEARCH LTD., Toronto
manufacturer of instrumentation, has opened
a new environmental test laboratory to test
to aeronautical standards.

SUN LIFE ASSURANCE CO. OF CANADA
has ordered a Univac tube computer from
Remington Rand to be installed in its head
office in Montreal.

TELESISTEMA MEXICANO S.A., Mexico
City, has purchased a Philco, VHF, one-kilo~
watt TV transmitter with associated studio
equipment to be installed at Guadalajara.
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LONGER LIFE
POTENT POWER
3. SMALLER SIZE

Tele-Tech & ELECTRONIC INDUSTRIES

Tele-Tech & ELECTRONIC INDUSTRIES

e

El-Menco DUR-MICA Capacitors will

life expectancy to at least 15 years!

A recent series of the toughest trials has proved
El-Menco DM15, DM20 and DM30 Dur-Mica
Capacitors outlast all others. Accelerated
conditions of 1, times rated voltage at
ombient temperature of 125° centigrade found
El-Menco capacitors still going strong after
10,000 hours. Similar conditions obtaining under
normal usage would equal a lifetime of over

15 years!

Tougher phenolic casing means longer life,
greater stability, over wide temperature range.

Meet all humidity, temperature, and electrical
requirements of both civilian and MIL-C-5 specs.

Parallel leads simplify use in television,
electronic brains, miniature printed circuits,
computors, guided missiles, and other civilian
ond militory applications.

El-Menco Dur-Mica DM15, DM20, and DM30 Capacitors Assure:

4. EXCELLENT STABILITY-
SILVERED MICA

5. PEAK PERFORMANCE

WilLl

® mo

Arco E
Exclusive supplie

August 1956

August 1956

Take Your Own Word For It.

tubular paper

match your equipment’s

DM15

Actual Size

DM20

35017089

Tell us your
specific
needs. Write
for FREE
samples ond
catalog on
your firm's
letterhead,

TR RKTOC MOTIVE MARGHACTIADK 0. 1

-

Test El-Menco Dur-Mica Capacitors Yourself.

THE ELECTRO-MOTIVE MFG. CO., INC.

CONNECTICUT

IMANTIC,

lded mica mica trimmer

® ceramic
lectronics, Inc., 64 White Street, New York, N Y.
r to jobbers and distributors in United Stotes and Canada.

For product information, use inquiry card on last page.

For product information, use inquiry card on last page.
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B.EGoodrich

aditions

For duplicating free space co

Spongex Microwave Absorbent

absorbs 99°. incident energy
... 4%, to B°s more

than any other

microwave absorbent.

Write today for samples and booklet on this durable,
economical and easy-to-install absorbent.

B.F.Goodrich

279 DERBY PLACE, SHELTON, CONNECTICUT

SPONGE PRODUCTS DIVISION
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PERIOD

New @ 523B

ELECTRONIC COUNTER 10 (of o 1 to 1.1 MC!

A Extreme dependability velocities, relay times, frequency ratios, phase delay, etc. With
A Etched, unitized circuits transducers,. -hp- 523B also provides local or remote measure-
A ment of weight, pressure, temperature, acceleration, etc.
Permits viewing time-interval
t t d g. t BRIEF SPECIFICATIONS
SERLArELEE stop points on FREQUENCY MEASUREMENT:
oscilloscope Range: 10 ¢cps to 1.1 MC
- Accuracy: =+ 1 count == crystal stability
A High accuracy crystal Input Miniglum: ?\.2VR1\’IS I
= = = Input Impedance: pprox. | megohm, 30 gt shunt
oscillator circuit Gate Time: 0.001, 0.01, 0.1, 1, 10 seconds
= = Reads Directly In: KC. Automatic decimal
A Trouble-localizer lights e -
VN Range: 0.00001 ¢ps to T0 KC
Counts pulses of selected Accuracy: +0.3% (1 period); =0.03% (10 periods)
voltage level Input Minimum: 1 vRMS
Input Impedance: Approx. 1 megohm, 40 puf shunt
z . . . Gate Time: 1 or 10 cycles of unknown
Construction of the new -hp- 523B is highest quality Standard Counting: 10 ¢cps, 1 KC, 100KC, 1 MC, External
throughout. Etched circuits are rugged, ultra-dependable. Keads Directly In: Sec, msec, psec; automatic decimal
Gitathssare attmeed I ) sibility. Trouble-local TIME INTERVAL MEASUREMENT:
X X € anhangg .or comp ?te VTSI 1 ys TEONDIE:IOCAT" Range: 3.0 usec to 100,000 sec (27.8 hrs)
izer lights and plugs disconnecting circuit elements further Accuracy: =1/ std. freq. counted = stability
simplifv maintenance. Input Minimum: 1 v peak. dc coupled
puy Input Impedance: Approx. 1 megohm, 25 ,u,lzf shunt
Exclusive features include a pulse output for oscilloscope Trigger Slope: Pos. or neg. on start/stop independent or
Z-axis modulation permitting visual identificati f th commongisotels
- ° p g visud Edentiica Lon O £ Trigger Amplitude: -300 to +30C v adjustable
time-interval start and stop points on the input waveform Standard Counting: 10 ¢ps, 1 KC, 100 KC, 1 MC, External
measured. There is also a pulse count discriminat g Reads Directly In: Sec, msec, gsec, automatic decimal
o ol 11 bp o T e e STABILITY: 2/1.000,000 per week. Also WWV
ony) RLOESrC voltage above a pre-determined level; and a DISPLAY TIME: Variable 0.1 to 5 sec, or indefinite
high accuracy, high stability crystal controlled oscillator. OUTPUTS: Secondary standard: 10 cps, 1 KC

rectangular, 100 KC, 1 MC sine wave.
PRICE: $1,175.00
Data subject to change without notice. Price f.0.b. factory.

Controls are color-coded, concentric, functionally arranged.
Readings are direct in clear, bright numerals; decimal is

automatic and illuminated.
See this new -hp- equipment at

The broad range and versatile usefulness of -hp- 523B is WESCON-Bootts 05021051
indicated by the Specifications at right. Model 523B is de- HEWLETT-PACKARD COMPANY
signed for utmost speed and simplicity in measuring produc- 3695K Page Mill Road, Palo Alto, California, U.S.A.
tion quantities, rpm, nuclear pulses, power line frequencies, \ SaplEr RG]

repetition rates, time intervals, pulse lengths, shutter speeds, Ficidhengiheessiimalliprintipalaieat

@ complete coverage in quality counters
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‘When magnetic recording was in the
audio phase of its development,
there was just one recording method
—direct recording. But today, sev-
eral methods are available. And
while direct recording is still com-
mon in audio work, it has taken a
back seat to modulated carrier tech-
niques in the more critical field of
data recording.

To take advantage of the broad
range of equipment and techniques
now available, start with a thorough-
going analysis of your own present
and future data handling . . . data
processing needs. Then, match the
techniques and individual compo-
nents to those needs.

Choose the recording method first:
Direct recording is limited in data
work by its poor amplitude repro-
duction and poor low frequency re-
sponse on playback. Pulse width
modulation (PWM) recording is
excellent for recording a large num-
ber of channels with limited fre-
quency response. Digital recording
offers extremely high data accuracy,
but relatively lowinformation capac-
ity.

FM recording, electronically com-
pensated for wow and flutter, offers

40 For product information, use inquiry card on last page.

In choosing data recording equipment, it

is now feasible to tailor the equipment to

present and future data handling needs. It

1s no longer necessary to tailor your entire

program to equipment limitations.

Choosing A System

for magnetic tape DATA recording

a combination of high overall system
performance, frequency response,
and information capacity, suiting it
for most analog recording applica-
tions. Any or all of these methods
can be supplied in the same record-
ing system by inserting the proper
plug-in circuitry.

Consider physical requirements
next: Where you plan to use a sys-
tem is an extremely important fac-
tor. To record data in a missile or
jet, you will obviously need different
equipment than would be used in a
laboratory. But reel size, tape width,
tape speeds, must also be selected.
And heads, available for recording
from 2 to 24 data tracks or even
more, should be specified early.
Keep in mind also the planned final
disposition of the data, whether to a
computer, direct writing recorder, or
other equipment.

Finally, select system components
and accessories: In FM carrier re-
cording alone, you can choose from
at least three recording oscillators,
two reference generators, and sev-
eral signal and compensation dis-
criminators. Speed control servos,
power supplies, and remote controls
also require attention.

Needless to say, much of this proc-
ess of selection requires special ex-
perience, and should be placed in
the hands of the competent data re-
cording systems manufacturer. But
the important thing to remember is
that data recording on tape is a field
in itself, with special techniques and
special equipment that can be
matched to virtually any recording
need. The day when the problem
had to be tailored to the equipment
is long past.

More detailed information on re-
cording systems and equipment, and
how to select them, is provided in
“The Role of Magnetic Tape In
Data Recording,” available on re-
quest to Davies Laboratories, Inc.

LABORATORIES, INCORPORATED
4705 QUEENSBURY ROAD @ RIVERDALE, MARYLAND
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DESIGN

Efficiency and utility are amon
RIES E RARC H. . the foremost consid)erations ofg IS VIECOIEMIENT:
Solid state devices for not-so-(.ilstant all Tung-Sol semiconductor Ever alert to the intensified
future applications command continuous blue-printing. Here the and varied demands made by
stusiy. by Tung-Sol engineers. resistivity of single transistorizing, Tung-Sol provides
In this instance the purifying germanium crystals full-scale development of new

of silicon is under
close scrutiny.

semiconductor types. Here the

latest techniques of germanium
diffusion are
explored.

is being measured.

PRODUCTION

A complete manufacturing
division—with its own full-
time engineering and management
staffs—handles every phase of the
critical production process
from metal refining to
finished product. Here
germanium ingots
are being sliced
into 15/1000"
blanks.

TESTING

1009, testing—life, mechanical
and electrical—characterizes
the Tung-Sol manufacturing

program. In this
illustration, transistors QUALITY CONTROL

are 1009, checked for Every step of Tung-Sol semiconductor
noise factor. manufacture is subjected to intensive
quality control that permits no compromise
with premium quality. Here transistors are
life-tested under conditions in excess
of their ratings.

WL
& TUNG-SOL

SEMICONDUCTORS

Q

write to Commercial Engineering Division

RIC INC., Newark 4, N. J.
PARK (ilL), NEWARK, SEATTLE

For technical informati

TUNG-SOL ELEC
SALES OFFICES: ATLANTA, COLUMBUS, CULVER CITY, DALLAS, DENVER, DETROIT, MELRG

Miniature Sealed Beam Signal Radio And Aluminized Special Semiconductors
Lamps Headiamps Flashets TV Tubes Picture Tubes Purpose Tubes

Color
Picture Tubes
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DIRECT HITS
REQUIRE PERFECT
CONTROLS

...and Radio Receptor Selenium Rectifiers
help make that accuracy possible!

BT Rerd The timing and precision of U. S. Naval gunfire

amplifier cabinet made by
Belock Instrument Corp.,
New York, for U. S. Navy
gun fire control systems.
Five Radio Receptor
rectifiers are utilized

in this unit.

depends on complex fire control systems for which
Radio Receptor’s customer, Belock Instrument
Corp. manufactures power supply and amplifier
cabinets. Five Radio Receptor power rectifiers are

included in each unit because the manufacturer

knows that ruggedness, long life and reliability are
always prime features of every RRco. stack.

On target with the fleet — and in hundreds of other
applications for government and industry, RRco.
rectifiers constantly prove they can pass the stiffest
requirements with flying colors. If you have a prob-
lem involving rectification, submit your specs
to our engineering department. We’ll be glad to
make recommendations, without obligation of course.

Semiconductor Division

RADIO RECEPTOR COMPANY, INC.
Radio and Electronic Products Since 1922

240 Wythe Avenue, Brooklyn 11, N. Y. « EVergreen 8-6000

.Reliable Radio Receptor Products for Industry and Government: Selenium Rectifiers e Germanium Diodes
Thermatron Dielectric Heating Generators & Presses « Communications, Radar & Navigation Equipment
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KESTER
3

KESTER ‘’44’’ RESIN, PLASTIC ROSIN AND "“RESIN-FIVE”’ FLUX-
CORE SOLDERS are tried-and-proved remedies for almost It could be the solution you’ve been looking for!
every production situation where soldering time gets

1. J . THIS IS IT . . . the informative 78-page free Kester text.
out of hand. Kester’s great adaptability to widely diver- book “SoLDER . . . Its Fundamentals and Usage.” Send for
gent soldering requirements has time and again helped your copy today!

Ro0LDER

C O M PA NY4210 Wrightwood Avenue, Chicago 39, lllinois; Newark 5, N. J.; Brantford, Canada
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New kGﬂl ntsaoo0

i,

mounts standard 17" chassis
m standard 18" rack or cabinets

REQUIRES ONLY 19/64"” SPACE PER SIDE~-

YET HAS

FULL ROLLER ACTION

(fits RETMA rack hole spacing)

The Grant 3400 Thinslide requires only 19/64” space per side—installs readily
in standard racks and cabinets. Allows instant access to chassis measuring
from 10” to 16" deep. Tilts through 100° for under-chassis servicing. Positive
lock in “out” position. Lock has finger-tip release for instant return or removal
of chassis. Eight hardened steel rollers carry the rated load of 100 1bs. smoothly
and easily—durability insures frictionless rolling for thousands of cycles of use.

Slide mounting not only provides for quick access—it usually eliminates need
for rear access doors and rear aisles—a very important saving of space.

The Grant 3400 is a versatile slide, suited for use in your product, in plant
equipment, prototype and breadboard work, and in production line or field test
equipment. Very moderate cost allows a wide range of applications in original
equipment.

/

Write today for Grant 3400
Thinslide Technical Bulletin—contains

s "::::\

P

full data and specifications.

."a “iINDUSTRIAL SLIDES

A
\\.;/,,/ Grant Pulley and Hardware Corporation
factories: 31-75 Whitestone Parkway, Flushing 54, N. Y.
944 Long Beach Avenue, Los Angeles 21, Calif.
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By Robert QOakes Jordan

IT LOOKS AS though 1956 will be
a year for magnetic tape recording.
Perhaps it might be wize to review the
subject of tape.

Looking back over the recent history
of magnetic recording and its plastic
tape medium, it is easy to see the
progress in both.

Factors, more often than not over-
looked, which are concerned with the
use and storage of tape should be
known and used by every person hav-
ing a tape recorder.

During the last year, one of the
long-term projects at our laboratory in
Highland Park, Iil., has been the inde-
pendent study of magnetic recording
tape. We are interested in finding out
just which practises in its use must be
observed and how the user can best
assure the safekeeping of his recorded
tapes.

SEVERA_}{ HUNDRED reels of mag-
netic tape from all the tape manufac-
turers were studied. Not more than
5 percent of this tape was submitted
by manufacturers as samples. The
bulk was bought by the laboratory.

Robert Oakes Jordan

In the article reproduced here, just as it
appeared in the May 16 issue of *‘Down
Beat”’, Mr. Robert Oakes Jordan reports his
completely unbiased and impartial findings
on the vitally important subject of tape
quality. A leading authority in the high-
fidelity field, and tape recording in partic-
ular, his comments are of interest to all
users of tape recording equipment, profes-
sional and amateur alike.

2

st R 3

TRADE MARK

WINS INDEPENDENT TAPE TEST
BY LEADING HI-FI AUTHORITY

magazine

. .. asreported in DOWN
BEAT

The tape test described by Mr. Jordan emphasizes two very important
facts. (1) Different brands of recording tape vary widely in output
uniformity. (2) Of all the leading brands tested, standard plastic-base
Audiotape rated highest in consislent, uniform quality.

This outstanding Audiotape performance is the calculated result of
extra care and precision in every step of the manufacturing process,
from selection of raw materials to final coating, slitting and packaging.
And this same uniformity extends throughout the entire Audiotape line.

Now there are 5 DIFFERENT TYPEs of Audiotape, with base material and
thickness to meet the exact requirements for every recording application.
But whatever type you select, there’s only one Audiotape quality—the very
finest that can be produced. Ask your dealer for our new Bulletin No. 250,
describing the newly-expanded Audiotape line. Or write to Audio Devices,
Inc., 444 Madison Ave., New York 22, N. Y.

AUDIO DEVICES, Inc.

its other edge. This change of edge

|
g

fent of all the major tapes.

s

)

In this a nontechnical report, we will
tell of those factors considered most
important for the tape user. It is our
opinion that output consistency is the
single most important factor governing
the choice of any recording tape. Out-
put consistency means that the tape
must produce the same quality of
sound as it is played back, month after
month, year after year.

If the manufacturer has complete
control of his tape production proc-
esses, then serious variation should
not occur. If there are variations in
the thickness of the oxide, its compo-
sition, or its method of application to
the plastic base, then there will be a
variation in the performance of the
tape. If the user gets too little signal
in playback or too much, either is
a serious tape fault.

&

IT IS SELDOM possible for the tape
user to judge the quality of the tape
he uses because faults and inconsis-
tencies identical to tape failures may °
be caused by poorly adjusted or main-
tained tape recorders. Virtually any
brand of tape will provide adequate
results from the majority of nonpro-
fessional recorders now on the market.
However, if you want professional /
1je_s{ults, then reel-fo-reel, batch-to-batch
output consistency is iniportant.

In the tests, we Tourxl some remark-
able variations in marketed tapes for .
consumer use. Among those Taults ¢

found most often are these:

® Nonuniformity of oxide -coating,
causing signal - level variations or
“dropouts” in which little or no sig-
nal was recorded. g

@ Pits or pocket voids, where air bub-
bles or dirt have caused very small pits

in the oxide coating. In some cases the ﬁ
ring magnetization of the rim of these
pits or holes will cause playback signal
variation.

® Nonuniformity of plastic base sur-
face, in which, if the plastic base has
microscopic hills or valleys in its sur-
face, the oxide coating, though perfect-

ly smooth at the playing surface will
vary in depth along the tape. This can |
cause that noise-behind-the-signal, per- ’
plexing to professional recording en-
gineers as well as amateurs.

® Uneven slitting, in which the mag-
netic tape is processed and coated in
wide rolls and must be slit to what-
ever marketable width is desired.
Large roller knives must be employed
in the slitting process. If these knives
get dull or exhibit any heat change
one to another, the tension of one slit
edge of the tape varies from that of

tension over the length of a reel of
tape will cause erratic travel of the
;ape& over the recording and playback
eads.

@ Poor oxide adhesion to the plastic
base. While this fault is becoming
more and more rare, it is still a factor
to considerr when buying “bargain”
or used bulk tape. The drawbacks to
good recordings are evident in the clog-
gmg effect of the loosened oxide pow-
er.

After the tests, we chose Audio
Tape Type 51, made by Audio De-

vices, whi¢h THrough two years of tests |
and use, 0 bée the SI5-

Dy,

o 9 g, O

444 Madison Ave.,
New York 22, N. Y.

In Hollywood: 1006 N. Fairfax Ave. ® In Chicago: 6571 N. Olmsted Ave. ® Export Dept: 13 East 40th St., New York 16, N. Y., Cables ‘‘ARLAB’
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qur ex Coaxial Cable

Goes to Sea
With the

\‘

\l|

“\

t

W

2atialh 11

=

During the overhauling of the U. 8. S.
Hank, the Navy Department installed
314" 50 ohm Styroflex coaxial cable as
the transmission line in the ship’s SRa
air search radar system.

Since this installation, results show
that positive identification of air tar-
gets has been made at twice the distance
possible before Styroflex was put into
service on the ship.

PHOTO COURTESY OF U, S. NAVY

) Other Styroflex qualities which helped
Perhaps Styroflex can answer your particular transmission determine its selection by the Navy in-

. 9 c : clude its ease of installation, resistance
problem, too. Inquiries are invited by our engineering staff. | " o gunfire and stable elec.

See us in Booth 406 at the WESCON Show trical characteristics.

PHELFS DODGE COPPER PRODUCTS

CORPORATION

300 PARK AVENUE, NEW YORK 22, N.Y.

REG U S Pa® DFF
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If you measure ‘‘pressure’’ by the amount of force brought to bear on a
specific object, this man is truly a 'high pressure” salesman. The prob-
lem he is considering is a typical one: how to modify the performance of
an electronic component manufactured by a company he represents to
meet the special requirements of a customer, Ordinary salesmanship can-
not solve this problem. It calls for the combination of engineering thinking
and sales-sense that has permitted electronic manufacturers represen-
tatives to make significant contributions to the entire electronic industry.

This man is thinking how he can render a service to both his principal
and his customer. His credo is: the most important line carried by any
manufacturers representative is his own reputation.

Kittleson Company, Electronic Manufacturers Representatives

Los Angeles, 416 North La Brea Avenue , WEbster 3-7371
San Francisco, 2166 Market St., HEmlock 1-5304
Albuquerque, 210 Cagua Drive, N.E., Telephone 6-6987
Denver, Suite 7, 1460 Pennsylvania Street, ALpine 5-2777




G-E QUALITY IN RADIO AND ELECTRONIC
COMPONENTS—AT A PRICE YOU WANT TO PAY!

o

HE Lamp Leads and Bases Department of
General Electric is one of the true pioneers in

the electronics industry. We were solving design and
production problems at a time when only a handful
of companies recognized its potential. Today we

stand ready to furnish you with the highest quality
radio and electronic components you can buy—as
we continue to develop new processes and better
materials to insure the best products at the lowest
possible price.

Dumet

=gy e TN To successfully seal lead
; } B Leads wire to soft glass, the ex-
| é B General Electric is the largest panSIOanOeﬂliaentIs)must be
{ T  manufacturer of all types of gasonal %lc — d”mft’ A
\ lead-in wires for electronic g e}CFI‘lC SEGCER
% devices, radiotubesand other ;r;ept, mgets ft_ ]Cls r;qutierlr)]fené.
tboia, T is made of copper tubing,
t_; 5 applications and iron-nickel core rod—
. and is used for sealing to
Ne s’ lead or lime glass.
-
- Plated Wire
& ) General Eledctric producej
—— Nickel Plated Iron Wire an
( = + Nickel Plated Copper Wire Metal Parts
— ) from low carbon (Armco or

Low Basic) iron wireand oxy-
gen-free high conductivity
copper wire—in a variety of
diameters and plate thickness.

RANGE OF SIZES

Symbol Base Material % of Plate Diameter Range
Cu (NP) Copper - 10—50

Fe {NP6)A Armco 2—-8 20—-70

Fe (NP6)B Low Basic 2-8 20—70

*Plate thickness for all sizes of (CuNP) wire approximates .00017

TWO NEW G-E PRODUCTS NOW AVAILABLE!

48

RECTIFIER
HOUSING

' TRANSISTOR
W' | HEADER UNIT
4 4

For product information. use inquiry card on last page.

Our development laboratory
and fabricating facilities are
offered to electronic manu-
facturers to design, test and
produce parts from many
types of metals to meet your
requirements.

BOTH THESE FINE NEW PRODUCTS are offered with full
assurance that quality craftsmanship and precision assembly are
used throughout. Both are made to G-E’s strict quality standards
—and you get all the price benefits of high volume production.

TO GET THE FULL STORY on all our radio, television and

electronic components, write: General Electric Company, Lamp
Leads and Bases Department, Nela Park, Cleveland 12, Ohio.

Progress fs Our Most Important Product

GENERAL D) ELECTRIC
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OUT OF EVERY 4 WORKERS

ON STACKPOLE CONTROLS IS

o an /Inspector!

\ ‘K,; \) L Z’\J\ Few components call for greater manufacturing care and precision
; %”'i' () 2 j ( | than variable resistors.
% N N, i ) .
¥ ‘ That is why approximately every fourth worker on Stackpole tone

and volume controls is an inspector.

This, in turn, is why leading users report that Stackpole Controls
1 b not only minimize their incoming inspection problems but reduce sub-
X g sequent field service as well. Full quality control from raw materials
through every step of manufacture, is a fcature of all Stackpole elec-
tronic components,

write for your copy of this latest
QUICK GUIDE to Stackpole variable composition types
“=  and adaptations. Provides essential data in handy con-

densed form for wall, desk or file use.

Electronic Components Division

STACKPOLE CARBON COMPANY |
St. Marys, Pa, 08

FIXED AND VARIABLE COMPOSITION RESISTORS ® MOLDED IRON CORES e CERAMAG®
FERROMAGNETIC CORES © MOLDED COIL FORMS ° LOW VALUE GA CAPACITORS
LINE SWITCHES ® SLIDE SWITCHES ° CERAMAGNET® CERAMIC PERMANENT MAGNETS

Tele-Tech & ELECTRONIC INDUSTRIES - August 1956 For product information, use inquiry card on last page.
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SUPERIOR IMZACT, SHOCK, AND VIBRATION
protection is astwred >y IRC's specially-compousdzc
coatings omd housings. sultiple kyers of speca
varnishes, p us mo ded hcusings tombine to previde
excellent insulcting proper ies ard impact resistance

Extra

EXCESSIVE HJNIATY AND EXTREME TEM-
PERATURE COMDITIONS 1ome minimum effzct
upon the resistznce =alue o IRT -esistors. Resstive
elements crd pratecive ocalings are combined to
give excellant mo'st.re rasistamze and heat disii-
pation—preperties ~hat wear siort and ong-
term stability.

In a sense, a resistor is sim-
ply a mechanical device for
packaging ohms. So it’s easy
to see why the materials
entering into the mechani-
cal package are extremely
important to resistor per-
formance. That’s why more
than one-third of the 200
technicians at IRC are occu-
pied in developing insulat-
ing coatings and housings
that give exfra protection

® resistor protection pays off

against mechanical damage,
humidity effects, and tem-
perature variations.

Out of this never-ending
activity come coatings and
molding compounds that are
custom-tailored for each and
every type of resistor. As a
result, every IRC resistor
gives far more protection
from damage and ambient
conditions than any other of
its type!



How resistors give added protection

~
Cae
Lt
A

/’j

molded
resistors

Fixed

Composition Resistors Insulated

Wire Wound Chokes

Insulated Wire
Wound Resistors

Molded Deposited and
Boron Carbon Resistors

Plastic compounds used in IRC molded resistors are all specified by IRC to combine
excellent insulating properties, moisture resistance, and impact resistance.

varnish
coated

High
Yoltage Resistors

High
Frequency Resistors

High
Deposited and Boron Frequency Resistors

Carbon Resistors

resistors

Where mechanical damage isn’t @ major problem, IRC resistors give excelient
protection at lower cost through the use of IRC-developed varnish coatings. Because
several layers are applied and cured under specially controlled conditions, these
resistors offer superior humidity and temperature characteristics.

s \\\\\\\\\“\
S

impregnated
and

cement
insulated

resistors

Precision

Wire Wound Resistors Encapsulated Precision

Wire Wound Resistors

Type WWJ Resistors feature a special compound that
thoroughly impregnates the winding and remains
stable at varying temperatures. This compound not
only glves maximum mechanical protection, but also
serves as an insulating barrier and minimizes mois-

Small Insulated
Power Resistors

Power Wire
Wound Resistors

encapsulated
resistors

The special cement coatings used to insulate IRC
power resistors give excellent mechanical pro-
tection. Type PWW Resistors, for example, with=~
stand a transverse pressure of 25 pounds. These
exclusive IRC cements aiso permit maximum heat
dissipation and glve superior moisture protection.

Insulated Composition Resistors
Deposited and Boron Carbon
Precistors e Power Resistors o
Voltmeter Multipliers ¢ Ultra HF
and Hi-Voltage Resjstors.

Low Wattage Wire Wounds
Resistance Strips and Discs
Selenium Rectifiers and Diodes
e Hermetic Sealing Terminals »
Insulated Chokes ¢ Precision Wire
Wounds.

HYCOR, Division of International Resistance Co.,

Sylmar, Los Angeles County, California

Subsidiaries :

Circuit Instruments Inc., St. Petersburg, Florida
Hycor Company, Inc., Vega Baja, Puerto Rico

ture effects. In IRC encapsulated resistors, the same
epoxy resin is used for both the core and the outer
housing, thus minimizing the effects of expansion
and contraction due to various femperature condi=
tions. This epoxy resin also imparts excellent insulate
ing and moisture-resistant properties to the housing.

INTERNATIONAL RESISTANCE COMPANY

Dept. 234, 401 N. Broad St., Philadelphia 8, Pa.
In Canada: International Resistance Co., Lid., Toronto,

Please send technical bulletins describing

Licensee

[J Fixed Compositions

[] Deposited and Boron Carbons [[] Low Power Wire Wounds ] power
Wire Wounds [] High Voltage Types [] High Frequency Types [] Insu-

lated Chokes [ Precision Wire Wounds

Name

Company S

Address

Encapsulated Precisions

City. _

State
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CAN MEILM DO THIS?

Many times we have been asked if Ampli-Film Dielectric can be
curved. We had anticipated applications in which Ampli-Film
would be made in shapes other than flat . . .

{ 4
Yes, FILM can be formed
in unusual shapes

The size and shape of some electronic gear require that components
be manufactured in unusual shapes. Dielectrics must, in turn, be
formed to fit. Ampli-Film meets the requirement. The curved

Capitron® Wafer Capacitor pictured is an example. A truly remark-

able versatility in a dielectric.

(d
F ' LM the dall-purpose dielectric, is insolubie, incom-
pressible and inert ... undergoes no distortion from heat or pressure . . . can be
bonded by adhesives . . . is free from pinholes and flaws . . . is easy to handle
and fabricate.

AIRCRAFT-MARINE PRODUCTS,
Chemicals and Dielectrics Division 155 Park Street, Elizabethtown, Pa.

A-MP of Canada, Lid., Toronto, Conada » Aircrafi-Marine Products (G.B.) Ltd., London, England
i AsMP—Holland N.V., 's-Hertogenbosch, Holland e Societe A-MP de france, Courbevoie, Seine, France

August 21, 22, 23, 24

i
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INSIDE, WHERE IT COUNTS,

HUGHES DIODES LOOK LIKE THIS

Actual o~
photomacrograph, / \-——-——-—-——_

taken at 33 diameters,

of a standard, l t::‘

non-selected \

Hughes Siticon \ /—-‘—————'—"——‘

Junction Diode, in
cross section.
e

With a microscope, you can see many of the physical qual- R B —
ities which distinguish a Iughes diode from ordinary types: -0 e
e The positive spring contact between the whisker and the _'—\———r_.._\*
aluminum button fused to the silicon crystal. (Our use of a bt - .
spring contact prevents damage to the crystal at the ;., N

junction, even if the diode is exposed to extreme shock.) = peg

——@i
o The silicon crystul, free from cracks or blemishes. \:\\ﬁ‘w—k

e The clean, sharp, straight rectifying junction. ) s
. . . . . ‘-—’M 3
Such meticulous physical eonstruction is a vital factor =
in ensuring the excellence of Hughes diodes’ electrical b0
characteristics (which you car’t see through a microscope!). Bl -
All characteristics—physical and electrical—are protected -~
by a series of thorough, rigorcus tests. So, specily Hughes, R
and make sure that you are using the diodes made First Of P T ———
o " 2 R
All. .. For Reliability! —~——
- —
-y
,___"___—— S Tt e 5 33
| <
. HUGHES PRODUCTS | R —
- m wm | e T
| I o o
: A DIVISION OF THE HUGHES AIRCRAFT COMPANY i = e
| ) v
L e ———— = = | e
o ;
For descriptive literature please write: HUGHES PRODUCTS —8 = e
ot I
SEMICONDUCTORS -
HUGHES International Airport Station ~b -i-r ==
v Les Angeles 45, California - l
] E 3 - -
SEMICONDUCTORS s e

© 1956, H.A.C.
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ALLEN -

RADIO & TELEVISION ca’mpouzursl

Enlarged View of Type ES
Sealed Resistor

t

cannot be
frue —

ﬁmf,

Type TS

Unaffected by humidity or moisture
Humidity and moisture have been nuisance factors to all
composition resistors. The type of hermetic sealing built into
the new A-B Type TS and Type ES resistors entirely eliminates
this possible objection.

Higher temperature rating
Special techniques have made it practical to increase the
operating temperature beyond the rating heretofore con-
sidered "safe” with composition resistors.

(Type TS: 125 Watt... 70°C, O-derating at 110°C)
(Type ES: 1 Wat..70°C, .5 Watt...120°C, O-derating at 165°C)
2% and 5% tolerances
The amazing stability incorporated in Allen-Bradley com-
position resistors has made a 2%, tolerance a realistic and

usable circuit design possibility.

Extremely low noise level
All microphonic noise, occasionally encountered in composi-
tion resistors due to shock and vibration, has been eliminated.

From 10 ohms to 500,000 megohms
Although normally supplied in the standard ranges from 10
ohms to 22 megohms, these resistors are also available for
special applications in extremely high resistance values, the

BRADLEY

Y
.

- GUALITY

For product information, use inquiry card on last page.

(Vs watt} and Type ES (1
watt) Sealed Resistors. Actual Size.

limits being determined largely by the capability of the
measuring equipment.

Catastrophic failure impossible
For the first time a resistor is now available having charac-
teristics approaching wire-wound '"precision,” plus the
established reliability of the A-B hot-molded composition
vnits, assuring complete freedom from catastrophic failure.

Designed for manhandling
The hot-molded Allen-Bradley composition resistor in its
ceramic enclosure and high temperature end seals results in
an unusually rugged construction, possessing uniformity of
size and configuration, making these resistors ideal for
mechanical handling.

Allen-Bradley quality and uniformity
Experience gained from the production of hundreds of mil-
lions of hot-molded resistors, combined with typical Allen-
Bradley quality control, has produced a resistor unique in
performance and especially adaptable for the always in-
creasing critical applications of military and computer cir-
cuitry. You will want to become better acquainted with this
new development in resistors! Representative values can be
furnished for test.

Allen-Bradley Co.
1342 S, Second St., Milwaukee 4, Wis.

I

| .

| Please send me technical data on the A-B hermetically sealed
|

resistors.

] Name.

| Address

| City.

Tele-Tech & ELECTRONIC INDUSTRIES -
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sy BURNELL

“Q" VERSUS FREQUENCY
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The Adjustoroid, a low cost adjustable toroid, exclusively developed by
Burnell & Company, Inc., contains an actual complete toroid which relays
all the excellent characteristics of the non-adjustable types. Adjustment
is obtained by a completely stepless function with magnetic biasing.

The nominal inductance value for an Adjustoroid is the maximum
\llal‘;e, and the inductance range is the nominal value minus approximately

0.

Hermetically sealed to meet Government MIL specifications. Many
types of networks in tuned circuils are being produced which employ the
Adjustoroid in completely hermetically sealed packages.

Intermediate inductance values as well as special taps and extra
windings available on special order with minimum delay.

For additional technical data on Adjustoroids, refer to equivalent
toroid in catalog.

Typical Q vs. frequency characteristics of AT-10.

RANGE OF INDUCTANCES FOR STOCK ADJUSTOROIDS

For nominal D. C. R. values refer to Burnell catalog No. 103,

T E
o [AT11 1 aT92 | ATO AT6| AT10| AT.4 | AT.1 | AT1S | AT2
IC-11 €0 TCO__TC-IO TC4 i ? ;-Y—EIS ={'-YCZ
| CORE CORE CORE CORE CORE CORE CORE CORE
CORe__J CORE [ CORE__|,,_CORe i coRe | Care |
.500] — | . Aq’jus%roid
TYPE AT
750
1.0 —4
20 T
3
i AT-0, AT-6, AT-10, AT-4 AT-1, AT-2, AT-11, AT-12
10 ADJUSTORGID & VARIABLE INDUCTOR DIMENSION CHART
LENGTH/DIA | WIDTH | HEIGHT
15 —
. . T-Q, AT-6 | 112 | 1
7 You are cordially invited e |
to inspect these and other |  AT-10.AT4 ' wres e
50 Burnell products at Booth AT.1S 191,37 178 |
al
1308 at the Wescon Show, AT11, AT-12 45/64" 45 6w 34
I i | - 1
100 and to' discuss your net === —— 5 s
work problems with us.
125 4 AT.2 2-3/4 2.3/4 2.1/4°
- TARSLAFSZ | 119/64 I

and NOW eee

"Q" VERSUS
FREQUENCY

Typical Q vs. frequency characteristics of Variable Inductors.

Tele-Tech & ELECTRONIC INDUSTRIES - August 1956

VARIABLE INDUCTORS

AF-31 AF-52

(30-500 cycles) {50-1000 cycles)
Maximum Q at 100 cycles Maximum Q at 250 cycles
Burnell Variable inductors have the similar characteristics to the
Adjustoroid except they are especially designed for low frequency applica-
tions or for conditions where high inductance values are required.
Variable Inductors are available in all inductance values up to 1000 Hys.
With variation of —10% from nominal.

BURNELL & €O., inc. "irﬁfi

YONKERS 2, NEW YORK Teletype: Yonkers, N. Y. 3633 4A
Pocific Division: 720 Mission St., S. Pcsadenc, Callf,

For product information, use inquiry cord on last page. 55
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Type H-14A
Signal Generator

Type H-16
Standard Course Checker

Type H-12
UHF Signal Generator

3 . vq(,\.S §N65‘ Y‘.Ne‘ nE oY

AN

AV E

e Y .
OﬂES ’D““fx JERSE 0‘;2‘-\3\“;"3“\ o
ao?

W

Radio technicians and pilots trust ARC test
equipment to keep airborne instruments in tune
for precision navigation and communication.

The Type H-14A Signal Generator has two uses:
(1) It provides a sure and simple means to check
omnirange and localizer receivers in aircraft on the
field, by sending out a continuous test identifying
signal on hangar antenna. Tuned to this signal, in-
dividual pilots or whole squadrons can test their own
equipment. The instrument permits voice transmis-
sion simultaneously with radio signal. (2) It is
widely used for making quantitive measurements on
the bench during receiver equipment maintenance.

The H-16 Standard Course Checker measures the
accuracy of the indicated omni course in ARC’s
H-14A or other omni signal generator to better than
Y5 degree. It has a built-in method of checking its
own precision,

Type H-12 Signal Generator (900-2100 mc) is
equal to military TS-419/U, and provides a reliable
source of CW or pulsed rf. Internal circuits provide
control of width, rate and delay of internally-gener-
ated pulses. Complete specifications on request.

Dependable Airborne Electronic Equipment Since 1928

ﬂircraﬂ' Radio Cerporation

Omni/ILS Receivers o

BOONTON, NEW JERSEY

Course Directors o UHF and VHF Receivers and

Transmitters o  LF Rece ivers and Loop Direction Finders o 10-Channel Isolation
Amplifiers o 8-Watt Audio Amplifiers o Interphone Amplifiers o Omnirange Signal
Gengrators and Standard Course Checkers o 900-2100 Mc Signal Generators
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Transistors Handbook

By William D. Bevitt. Published 1956 by Prentice-
Hall, Inc., 70 Fifth Ave., New York 11. 410
pages, price $9.00.

This book sums up, in a practical
manner, the most recent information
on transistors, their -ecireuits, and
their applications in modern industry.
The beginning chapters deal with
fundamental conecepts, and present
the characteristics, measurements,
circuit properties, and behavior of
the different types of transistors. The
last half of the book deals with cir-
cuits and applications, along with
methods for circuit analysis.

Typiecal values of circuit elements
are given wherever possible to exem-
plify good practice in circuit design.
Included among the circuits covered
are transistor radio and television re-
ceivers, as well as such items as re-
laxation oscillators, a-f and r-f ampli-
fiers, modulators and demodulators,
and many others. The appendix gives
standard definitions of semiconductor
terms and essential characteristics of
the latest transistors.

Mr. Bevitt, himself a transistor ap-
plication engineer, has done a capable
job of presenting transistor informa-
tion for design and development engi-
neers in a most useful form. The
presentation is clear and logiecal, and
the complete index aids in locating
desired information with a minimum
of delay.

Handbook, Preferred Circuits
Navy Aeronautical Equipment
NAVAER 16-1-519

By J. H. Muncy. Published 1955 by Government
Printing Office, Washington 25. 204 pages, loose-
leaf bound. Price $1.75.

The main purpose of this handbook
is to encourage reduction of unneces-
sary circuit variations in military
equipment. If standardization of elec-
tronie circuits, even in part, is real-
ized, substantial economies will be
achieved by both the manufacturer
and the military services.

Made available by the National Bu-
reau of Standards and the Navy
Bureau of Aeronauties, the book con-
sists of two parts: the Preferred Cir-
cuits Manual, and Notes to the Pre-
ferred Circuits Manual. The manual
presents 32 circuits, complete with
schematics, characteristics, and other
information. The preferred cireuits
were derived after experimental mea-
surements had been made on a large
number of examples taken from both
commercial and wmilitary equipment.
The Notes, explaining the steps which
led to the selection and design of each

Tele-Tech & ELECTRONIC INDUSTRIES - Auqust 1956




BRIGHT J
/ Phecious Welals g

PROCESSES 4

Why leading electronic and electrical manufacturers
standardize with Sel-Rex Precious Metals Processes

From coast to coast, electronic and electrical manufacturers are
installing Sel-Rex Bright Gold, Rhodium and Silver Processes as
best suited to their exacting requirements.

Sel-Rex BRIGHT PRECIOUS METALS PROCESSES have
unique features which make them particularly suited for the elec-
tronic and electrical industries. One gram of Sel-Rex BRIGHT
GOLD, for example, does the job of 2 grams of regular 24 K. gold,
because the deposits are more dense and twice as hard. Gives mirror
bright finish directly from the bath, regardless of thickness require-
ments—eliminates costly scratch brushing, buffing and burnishing.

Sel-Rex BRIGHT RHODIUM meets the need of today’s precise
engineering applications with A.S.C. — Automatic Stress Compensa-
tion — a special technique which counteracts the high stress charac-
teristics of conventional precious metal electroplates. Non-dusting
Sel-Rex Silver SOL-U-SALT is added directly to the plating bath,
eliminating time consuming filtering or mixing—a cost cutting
advantage exclusive with Sel-Rex.

Sel-Rex Precious Metals, Inc.

229 Main Street ° Belleville 9, N. J.
Manufacturers of Sel-Rex BRIGHT GOLD ¢ RHODIUM * SILVER

Mail the coupon today
for latest literature
and case histories

re =

Sel-Rex Precious Metals, Inc.

229 Main St., Belleville 9, N. J. TT-8

Gentlemen:
Please rush descriptive literature and tech.
nical data on Sel-Rex PRECIOUS METALS
PROCESSES.

Company.

Address

City

|
|
|
|
|
|
|
|
|
|
I Name
|
|
|
|
|
|
|
|
|

Zone State
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typical ratings

Cat. No. 30Dé6 30D16
wVDC 6
uF 3
Leakage
Current 2.0
{uA Max.)
n 3
Can D 76
Size L" |/2

s Trademark

world’s largest mpaa'tor mauufacturer s p n n G U E

For product information, use inquiry card on lost page.

Sprague on request will provide you

with complete application engineering service
for optimum results

. in the use of electrolytic capacitors.

Sprague
LITTL-LYTICS"

HEREARE THE SMALLEST aluminum electrolytic capacitors ever made
to Sprague’s rigid quality standards. Add to that their low leakage
current, high reliability, and moderate price, and you have a new
series of miniature electrolytic capacitors ideal for use in tran-
sistorized pocket radio receivers, wireless microphones, personal-
style wire recorders, and similar equipment.

Their ultra-low leakage current is particularly important for it
means minimum drain and long battery life when used in filtering
applications across a battery, and excellent circuit performance
when used in coupling applications.

Sprague Littl-Lytics are available in a full range of capacitance
ratings from 1 to 110 mf, and in standard working d-c voltages
of 1, 3, 6, 10, 12, and 15. Sizes range from "D x %"L to "D
x 34"L. Maximum operating temperature of the new Type 30D
capacitors is 65°C.

Performance and size data on metal encased, hermetically sealed
Littl-Lytics, in more ratings than ever before, are all provided in
NEW Engineering Bulletin 320A, available on letterhead request
to the Technical Literature Section, Sprague Electric Company,
233 Marshall Street, North Adams, Massachusetts.

Export for the Americas: Sprague Electric International Ltd., North Adams, Massachusetts, CABLE: SPREXINT.
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Transistors and Low-Fidelity
Portables

The transistor, which in the years to come is des-
tined to be the heart of nearly all radio, might be
getting an undeserved “black-eye” in today’s porta-
ble radio receivers. Sort of a “guilt by association”
condition—because neither the audio volume nor
quality is as good on the average as in the vacuum-
tube portables. This is the recent finding of the
radio testing laboratories of consumer research or-
ganizations.

After testing a number of well known makes of
transistorized portable receivers, the consumer re-
search laboratories have published reports that, in
the majority of sets, the maximum output without
intolerable distortion is only about 0.06 watts. Back-
ground hiss and noise also cause difficulties. These
latter factors are directly chargeable to the transis-
tor, but the audio reproduction limitation is mostly
chargeable to the small loudspeakers employed.
Transistorized portables can be considered as fall-
ing into two groups:

1. MEDIUM-LARGE, weighing over two pounds
with speakers of more than three inches in
diameter. (Even those in the medium-large
group were not equal in fidelity to the average
tube equipped portable—not a very high stand-
ard.)

2. POCKET-SIZED, weighing under two pounds,
equipped with speakers under three inches in
diameter.

Such consumer reports can upset public impres-
sion of the capabilities of transistorized equipment
and even retard future sales. Every effort should be
made to improve the deficiencies found in these de-
signs. Further transistor and transistor circuitry
developments could improve the hiss and noise prob-
lem. However, the invention of a new type of small
but efficient sound radiator is sorely needed. Pos-
sibly bringing into use some of the newer permanent
magnetic materials that can be molded or machined
will be of assistance here.

Tele.-Tech & ELECTRONIC INDUSTRIES -+ Auqust 1956

At any rate, while small size and low-energy de-
mands of transistorized portables do interesc the
public, it is important, too, to realize that periorm-
ance comparable to vacuum tube design should be
the ultimate goal.

Foreign Imports

of Radios

The recent newspaper reports describing the spi-
ralling increases in imports of Japanese portable
radios for sale in the United States are extremely
disturbing.

In 1955, for example, total Japanese exports of
radio sets is reported at 212,000 units with a value
of $1,880,000. About 80 per cent of this total were
portable receivers sent to the U. S. For 1956, totals
of 25,000 sets in January, 24,000 in February, and
40,000 in March are reported. Japanese industrial
leaders are aware of these increases and are said
to be considering the possible imposition of a volun-
tary quota to forestall American complaints. On the
cther hand, reports also indicate that Japanese man-
ufacturers are now competing with quality products
in contrast to the low-cost, low-quality goods pro-
duced for the American markets prior to World
War II. West European imports are also on a high
level, and these, of course, add to the competition
that an American manufacturer finds at the market
place.

We have attempted to confirm the above-mentioned
figures through official U. S. sources, but so far have
been unsuccessful. Government statistical figures
do not reflect the current conditions. Surprisingly,
ro RETMA member has yet complained, although
their International Department is aware of the situ-
ation. This is also a time when several of the larger
radio-TV manufacturers are going through major
financial retrenchments.

Close watch on future imports of foreign products
should be kept, lest we find some of our electronic
industries going the way of the American watch
manufacturers.
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RADARSCOPE

Revealing important developments and trends
throughout the spectrum for radio, TV and

electronic research, manufacturing and operation

NEW APPROACH to the full utilization of their
engineers’ abilities goes into force at Sylvania as
part of the program for their new Univae Data Proc-
essing Center. Full information on their engineers’
education, experience, and other pertinent data will
be kept on file for emergency situations requiring
certain skills. In practice, an immediate need at any
one of the 71 Sylvania locations would be flashed to
the Processing Center at Camillus, New York, and
through the facilities of Univae, the particular Syl-
vania engineer best qualified to handle the job would
immediately by singled out. Company officials are
extremely enthusiastic about the added engineering
flexibility provided by the service.

FIRST MOVE to establish a new operating council
of the West Coast Manufacturers’ Association was
made recently at a meeting attended by representa-
tives of 12 companies in the San Diego area.

SAGE DISPLAY CONSOLE

Picture of the air defense situation as picked up by SAGE network
and analyzed by IBM computer, is flashed on this screen. With but-
tons and switches at sides, Air Force personnel make tactical decisions
which are in turn carried out by the computer.
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PRICE OF SILICON has been reduced $30.00 a
pound, bringing the price to $350.00 per pound.

MAJOR BREAKTHROUGH in the field of semi-con-
ductors is in sight as a result of recent investiga-
tions at Bell Labs. New intermetallic compounds are
now being made which have a wider range of elec-
trical properties than is obtainable with either sili-
con or germanium, making possible more versatile
transistors and other semi-conductor devices. One
of the most promising compounds being investigated
at the laboratory is indium antimonide.

WOMEN ENGINEERS are getting more and more
consideration as a partial answer to the engineer
shortage. Dr. Charles J. Jolliffe of RCA recently
pointed out that about 20 per cent of all the engi-
neers in Russia are women, compared with less than
1 per cent in the United States. Women, he said,
could make a very significant contribution in our
life or death struggle for supremacy as laboratory
technicians, and as graduate engineers.

INDICATIONS ARE that the long standing barriers
to the interchange of technical information between
Western and Iron Curtain countries are being re-
moved. Within a few short months after Tele-Tech
& ELECTRONIC INDUSTRIES initiated its program
of abstracting Russian technical journals, the Rus-
sians themselves included in one of their top ranking
publications an English language abstract of the
cditorial content. This would seem to indicate that
Russian technical journals are getting increasing
dissemination outside the Iron Curtain. A noted
German publication has been including for some
time both English- and French-language abstracts
of their technical articles. And as the latest step in
this world wide program the Nation Science Founda-
tion now announces a stepped up program for the
translation into English of Russian Research litera-
ture. The new journals to be translated will be the
Journal of Technical Physics, approximately 4,000
pages per year for which the subscription price will
be $90.00; the Acoustics Journal, approximately 500
pages per year, $20.00; and proceedings of the USSR
Academy of Sciences (physics articles only), ap-
proximately 900 pages per year, $25.00.
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RETMA has started a determined drive to collect
accurate and timely data on the number of em-
ployees in the electronic industry, and their hours
and earnings. The lack of information on these
items was embarrassing to the RETMA Tax Com-
mittee recently in their request for relief from the
excise tax, and an emergency survey had to be made
within the space of a few days. To avoid a recur-
rence, and to provide industry in general with timely
facts and figures, RETMA’s statistical department is
now distributing reporting forms which firms are
being asked to forward on a regular basis to
RETMA.

LABOR MANAGEMENT
FRINGE BENEFITS are increasingly in the news,
and are being increasingly misinterpreted. To clear
the air, the Bureau of Labor statistics has come up
with a list of ten items which are to be considered
as fringe benefits. These are as follows:

1. Paid vacations.

2. Holidays and sick leave.

3. Premium pay for overtime.

4. Shift premium.

5. Pension program.

6. Insurance, health and welfare plan.
7. Old age and survivors insurance.

8. Unemployment compensation.

9. Workmen’s compensation.

10. State temporary disability insurance.

MILITARY CONTRACTS

THE DEPARTMENT OF DEFENSE is initiating a
new program designed to encourage large military
prime contractors to subcontract to small business
concerns. Semi-annual reports will now be sub-
mitted by large business concerns participating in
the program to show DOD funds received by these
prime contractors and the payments made by them
to small concerns for materials or services furnished
in connection with the prime contract. The report
will include both sub-assemblies fabricated to the
prime contractors specification and “off the shelf”
items purchased by the prime contractor for use in
the performance of the contract.

Each military department will have the responsi-
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bility for initiating the procedure with their own
prime contractors. The prime contractors will be
under cognizance of the military department which
has Armed Services Procurement Planning Respon-
sibility for the contractor. The first reports are to
be made in February, 1957, to cover the last half
of the calendar year 1956.

Military contract awards to small business con-
cerns in the fiscal year 1955 were $3,214,000,000.
What is not known is the total value of business
reaching small concerns through sub-contracts.
There are indications that it may amount to $2,000,-
000,000. The new reports will furnish information
on this important area.

SUPER-MAGNETIC "WATERFALL'

Highly purified manganese-bismuth powder bursts into a fiery cascade
when exposed to air at Westinghouse Research Lab. Magnets made
of the new material have more than 10 times the resistance of or-
dinary magnets to demagnetization.
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Fig. 3: Miniaturized transmitter for 250 kc.

HE first practical applications of
the transistor followed fields
which until then had been reserved
exclusively for the vacuum tube.
The competition of both active ele-
ments occurs mainly when space,
weight, maintenance, and supply
energy are limited, as, e.g. in the
case of hearing aids which, limited
in size and weight, are supposed to
guarantee maximum Dbattery effi-
ciency, or as in the case of the giant
electronic computers where thou-
sands of tightly packed vacuum
tubes require such a large amount
of supply power that an extensive
and expensive refrigeration system
is required to prevent overheating.
In this competition between trans-
istors and vacuum tubes, the
transistor art is directed toward the
development of improved transistors,
with better power handling capacity,
frequency response, temperature
stability, and the like. On the other
hand, it requires a little step to look
for applications which, because of
their minimum demand for driving
energy, have become the sole do-
main of transistors.
In this direction, one finally ar-
rives at various types of transistor
apparatus which require no battery

H. E. HOLLMANN, Directar of Research,
Marvelco Electronics Div., National Air-
craft Corp., 3411 Tulare Ave., Burbank,
Calif.
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Schematic of light-powered. transistorized regenerative receiver

Designing "Free-Power”
Transistor Apparatus

or power supply whatsoever. Natur-
ally, each active element needs some
driving energy but this can be de-
rived from natural or artificial en-
ergy fields around us and thus js
freely available or at least without
extra cost. Transistor apparatus fed
by free energy, in this meaning of
the word, is the topic of this article.

Free Energy

Before turning to the transistor
apparatus itself, the term ‘“Free
Energy” may be defined somewhat
more accurately. As is well known,
the sun is the most important source

of energy for our planet. As an
average, the sun’s radiation energy
totals roughly 1 kw for each sq. yd.
of the earth’s surface. By the use
of ordinary photovoltaic cells or
photoelements, less than 1% of this
energy is converted into electricity.
The new “Solar Battery” developed
by the Bell Telephone Co. boosts
this poor efficiency up to 15% and
more. In conjunction with wet cells
which are charged via a rectifier
to prevent discharging during the
night, twilight, and dim daylight,
a continuous supply of driving en-
ergy is obtained. In this way, a port-
able radio receiver may be fed by a

Fig. 5A: Voice-powered phone transmitter, requires no power source

Tele-Tech & ELECTRONIC INDUSTRIES -
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Fig. 4: Hand-powered phone transmifter. Complete unit is at right

Low power requirement of transistors makes possible
the design of receivers that uvtilize the electromagnetic
radiation from broadcast stations, or solor energy,
as operating voltages. Sound- and hand-powered

transmitters are also described,

By H. E. HOLLMANN

multiplicity of silicon cells whereby
nothing but the high cost of the
solar cells prevents such a receiver
from being available on the market.

Another form of energy which
surrounds us is sound. Its level,
however, is so low that even from
the noise of heavy city traffic only
a few uw/cm? can be recovered from
the intercept area of an electro-
acoustic transducer. A more favor-
able condition is encountered if the
sound source is approached immedi-
ately without the terrific attenua-
tion of propagation through free
space. In this respect, a sound-power
microphone when addressed rather

loudly is most interesting. Consider-
ing the articulation of speech, ie.
the distribution of the low energy
consonants and the powerful vowels
as well as the intervals between
words and sentences, an average
energy of approximately 10 mw can
be produced by talking directly into
the mouthpiece of a sound-power
mike.

The human voice is the manifesta-
tion of the strength of our body
which, therefore, has to be included
into the realm of “Free Energy.”
However, in the era of transistors,
it is no longer necessary to crank

Fig. 5B: Interior of voice-powered unit. PM speaker is driver
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the heavy generator of a tube-type
transmitter. A mere touch of a small
lever or push-button is sufficient to
operate a sensitive transistor oscil-
lator and thus generate short radio
pulses.

The philosophy of free power is
incomplete without the mentioning
of another type, namely the electro-
magnetic radiation of telegraph,
broadcast, TV transmitters and the
like as they are found in all civil-
ized countries. Up to now, this radia-
tion energy has been utilized ex-
clusively for the control of active
and passive receivers. However, a
preliminary study reveals that a
powerful transmitter, in particular
our local broadeast station, produces
an electro magnpetic field of sufficient
strength to permit an antenna wire
to recover encugh energy to feed
one or more transistors.

Having outlined the general topic,
several laboratory models of small
transmitters and receivers will be
described whase characteristic is
that they are fed by the described
forms of free energy. Since we enter
a new field, it can easily be under-
stood that this first survey has to
be confined to rather fundamental
characteristics and circuits. In other
words, the article discloses what can
be done rather than how it must be
done.

(Contirued on page 150)
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Vibrational Stability Tests for

Clapper type relays are evaluated under vibrational

conditions of 3 to 2000 cps and accelerations to 35 g.

Prime areas of relay improvement are in the design of

contact springs, contact supports, and relay mountings

FAILURES of magnetic relays,
when subjected to vibration in
airborne applications has led to a
vibration-evaluation survey of re-
lays. (See Note.)
Based on airborne requirements,
3 to 2000 cps has been estab-
lished as the frequency range for
vibration tests. The low frequency
portion of the vibration spectrum
(3 cps to about 35 cps) generally
includes occasional transient ex-
citations, with a low-damping fac-
tor. The low frequency range is
overlapped by a higher frequency
vibration (from about 20 to 2000
¢ps) which is interpreted as a con-
tinuous complex wave with unpre-
dictable peaks at various frequen-
cies. The effect of such peak ex-
citations on equipment is approx-
imately similar to that of sinu-
soidal vibrations at discrete fre-
quencies.
Acceleration

The maximum anticipated accel-
eration level is 15 g for most re-
lays, although some relays are lo-
cated where accelerations as great
as 25 g may be expected. In an-
ticipation of future requirements,
acceleration effects beyond the
present requirements have also
been explored.

Test Methods

Contact chatter during vibra-
tion exposure is the first param-
eter for study. Tests are made to
note repetitive contact chatter of
100 psec or more, duration. The
method (Fig. 3) for vibration test-
ing utilizes a low-voltage 60 cycle
signal connected through a protec-
tive resistance to the series-wired
closed contacts. The vertical in-
put of an oscilloscope is connected
across the series of closed con-
tacts, and the oscilloscope sweep
oscillator is synchronized with the

NOTE: Reported at the 4th National
Conference on Electromagnetic Relays.
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Fig. 1: Windows are cut to permit stroboscopic examination

60 cycle voltage source. Any open-
ing of the closed contacts results
in a voltage to the oscilloscope un-
til all contacts are again closed.
Contact chatter is evidenced by
vertical lines extending above or
below the horizontal line.

Vibration Modes

The relay is vibrated in each of
its three mutually perpendicular
axes with the coil energized to test
the normally-open contacts, and
with the coil de-energized to test
the normally-closed contacts. The

frequency (3 to 2000 cps) is
changed at the rate of 100 cps per
minute. Eight sweeps of the fre-
quency spectrum are made, each at
different constant acceleration
levels starting with 3 g and in-
creasing to 85 g (Fig. 4). At the
low frequencies, the acceleration
is limited to maintain a 0.375 in.
total constant displacement.
During tests, the frequencies
which excite contact chatter are
noted and recorded. When chatter
is observed during two acceler-
ation level sweeps for an axis and

Fig. 2: Styles CC and CD showed improved operation

STYLEC | sTvES -
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Magnetic Relays
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Fig. 3: Contact chatter is evidenced by vertical lines on the oscilloscope

a coil condition (energized or de-
energized), the test for that axis
and coil condition is concluded.

Monitoring Acceleration

Monitoring the acceleration
with the use of three accelerom-
eters mounted in the three mutu-
ally perpendicular axes has been
found necessary, since any unbal-
ance of the mass on the shake
table causes transverse accelera-
tion forces to develop. The output
of the accelerometer measuring
the acceleration in the direction
of the motion of the vibration
table is used to maintain the ac-
celeration level within = 1 g. The
remaining two accelerometers are
read separately and indicate the
magnitude of transverse acceler-
ation vectors occurring in the two
axes perpendicular to the motion
of the table. The accelerometers
are secured as close as possible to
the relay attach points to avoid
erroneous inputs caused by fixture
or shaker resonance.

Transverse Vectors

When chatter is observed, the
magnitudes of the transverse ac-
celeration vectors are noted. If
the transverse force is greater
than 80% of the acceleration in
the axis of the motion of the vi-
bration table, the balance of the

Tele-Tech & ELECTRONIC INDUSTRIES

mass on the table is adjusted to
reduce the magnitude of the trans-
verse forces to 30% or less. The
30% limitation is established by
the apparent optimum obtainable
from present vibration equipment
when a resonant free mounting
fixture is used.
Dynamic Analysis
For dynamic analysis, sample
relays are frequently obtained
with observation windows cut into
the sides of the relay cases to view
the switching mechanism (Fig. 1)
during testing. A stroboscopic
light source is synchronized with
the motion of the shake table to
illuminate the switching mechan-
ism, and a 25-power microscope is
used to observe the mechanism.

S0 MV / INCH SENSITIVITY

By A. H. MASCHMEYER

Autonetics Division,
North American Aviation, Inc.
Bellflower, Calif.

By making discreet changes in
frequency and acceleration on the
relay, contact chatter is produced
and analyzed.

Contact Springs

One design, recently observed
by the stroboscopic technique, was
a mechanism with the normally
closed contact mounted on an ear
bent from one side of the moving
contactor as shown in Fig. 5. Dur-
ing vibration in the “V” axis, the
mass of the normally closed con-
tact imparted an off-center load-
ing to the moving contactor and
produced a twist which intermit-
tently opened the normally closed
contact. The manufacturer has
been advised of the design inade-
quacy, and the resultant improve-
ment is shown in Fig. 6.

Another design which has been
studied is the conventional con-
tact springs and arms in the gen-
eral form of a cantilever beam
with the contact at the free end.
In such an arrangement, it is
noted that rectangular contact
springs appear to be more sus-
ceptible to vibration than tapered
contact springs. The following
analysis confirms the susceptibil-
ity:

Deflection Force

The force acting to deflect the
contact spring during vibration
results from the weight of the
gpring and contact assembly act-

Fig. 4: Vibration caused closed contact to open intermittently
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Magnetic Relays (continued)

Fig. 5: Redesign eliminated torque of off-center mass

ing on its center of gravity. Ac-
cordingly, the energy is applied as
a force-moment where the load is
a function of the weight of the
contact spring assembly, and the
moment-arm is the distance from
the center of gravity to the point
where the contact spring is fixed.
The center of gravity of a rec-
tangular contact spring in con-
trast to a tapered contact spring
is shown in Fig. 7.

Spring Shape

Analysis of the deflection from
acceleration forces shows that a
rectangular spring deflects 2.252
times as much as a tapered con-
tact spring of equal base width.
Further analysis shows that the
armature force required to deflect
the tapered spring is only 2/3 the
force required to deflect the rec-
tangular spring. Thus, the tap-
ered contact spring not only has
greater resistance to vibrational

deflections but also results in de-
creased coil power requirements.
In one instance where this change
was made, contact chatter which
previously occurred at a 10 g ac-
celeration level did not appear
until a 17 g acceleration was ap-
plied.

Mountings vs Chatter

The effects of various relay
mounting designs contributing to
contact chatter are also being
evaluated. Among those under
consideration are the four differ-

ent mounting styles shown in
Fig. 2.
Style CA — Manufactuers’

standard in accordance with
MS24115 (USAF) dimensions
except shouldered studs are
used in place of clearance
holes. The relay is supported
on the shoulders of the studs
only.

Style CB — Manufacturers’

Fig. 6: Contact spring design affects vibrational reliability
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standard in accordance with
the triangular mounting per
MS24115T (USAF) dimen-
sions except shouldered studs
are used in place of clearance
holes and thru-bolts. The re-
lay is supported on the shoul-
ders of the studs only.
Style CC — Suggested modi-
fication of Style CA. This
modification is identical to
Style CA except the height of
the shoulder of the stud is re-
duced to permit the relay to
seat on the annular flange in-
stead of on the two studs.
Style CD — Another modifi-
cation of Style CA. Here, an
annular two hole mounting
flange is located near the cen-
ter of gravity of the relay.
Four relays of each style
(selected from a single production
lot of the type) have been vi-
brated. Styles CC and CD (with
the modified mounting flanges)
did not exhibit contact chatter
when tested at accelerations up to
and including 85 g through the
frequency range of 3 to 2000 cps;

|

i
Ui e>

cASE I CASET

# CENTER OF GRAVITY

Fig. 7: Center of gravity, rectangular and
tapered springs

chatter was observed with six of
the eight relays tested of type CA
and CB relays. These tests indi-
cate that mounting designs may
contribute to chatter and, accord-
ingly, further investigation ap-
pears warranted.

Proposed Dynamic Testing

Since the majority of relay fail-
ures occur in a dynamic environ-
ment, instrumentation for eval-
uating relays under such condi-
tions should be used. The instru-
mentation should incorporate an
adjustable time measure so that
only contact chatter with a sepa-
ration time greater than a pre-

(Continued on page 113)
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Simplified
Cascode
Design

The characteristics of a
given cascode unit can
be quickly approximated
from the Ex— I, curves
of the triode employed

By F. EVANS

Radiation Laboratory
University of California
Berkeley

TIIE test circuit shown in Fig. 1
could be used to obtain equiva-
lent static characteristics of a cas-
code circuit. Given a value of the
upper grid voltage, E., a family
of E,-I, curves could be found with
I5.(, the bias voltage, as a param-
eter. It is possible, however, to
approximate these curves directly
from the triode -characteristic
curves provided by the manufac-
turer.

Assume E,, and E,. fixed for the
moment. As E, is increased to suf-
ficiently large values, E,; will in-
crease until it approaches E;,, at
which time it will level out to a
value very near E.,, because of the
clamping action of the upper tri-
ode. 1, will also level out to a satu-
ration value I, corresponding to

Tele-Tech & ELECTRONIC INDUSTRIES

6BC4

E, ,VOLTS

Fig. 2: Cascode characteristics are derived from triode curves

E,; — E... As E,; is reduced to suf-
ficiently low values, the upper tri-
ode goes into grid conduction and
the voltage E, is determined from
the zero bias curve for the particu-
lar I,. Once E. is set, then the
cascodecharacteristiccorresponding
to a particular E,, can be derived
by determining E,; on the E., bias
triode line, and E,, on the zero bias
triode line, both as a function of I
up to the saturation level I, .

An example is given in Fig. 2 for
the 6BC4. E., is given as 150 v.
For the particular curve shown in
detail E,;, — —1 v. I/ — 20.5 ma
is shown as the value of I, when
E,; — E.. = 150 v. The point “x”
is obtained for I, — 15 ma. E,, is
defined by the triode curve to be
132 v. at this point. Since the upper
triode is in grid conduction, E,,
from the zero bias curve is 93 v.
E, E E,2 then is shown on

Fig. 1: A cascode test circuit
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the point “x” as 225 v. Other
points obtained in the same man-
ner are shown and a continuous
line is drawn through these and
folded over at the knee to meet the
I, line. Other curves for the family
E., — 150 v. can be drawn but are
not shown here.

Characteristics obtained in this
manner are not precise but should
be well within the limits of the
manufacturer’s tolerances on g,,
ete. The upper grid circuit may act
as a plate load for the lower tube
and tend to shift the lower part of
the cascode curve in Fig. 2 to the
left. In addition I, should ap-
proach I,/ gradually—more so with
low-p. tubes.

Increasing E., has the effect of
spreading out the cascode curves
vertically and thus increasing the
g.; however, the knee will be
shifted to the right and higher
plate-supply voltages are required
to get into the “pentode” region.

The I,/ saturation lines are usual-
ly the ones of primary interest.
These can be found quickly by the
intersection of the E, = E. line
with the triode curves. The knee
can be located approximately by
assuming grid conduction at I
and marking off E, — E;; + Eys
as before. Determining one knee
should be sufficient, as the others
occur at about the same voltage.
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Fig. 1: Top view of video tape recorder. Unit records 1 hr TV show on 14 in.
reel of 2 in. tape

By R. Snyder

Manager, Videotape Equipment Dept.
Ampex Corporation
Redwood City, Calif.

Ampex's New Video Tape Recorder

Multi-headed disc, spinning at 14,000 rpm, records bandwidths up to
4 mc on a two-inch magnetic tape traveling 15 ips. Immediate
application is program delay service for East-West TV; future
applications include color TV and high-speed data recording

OOKING at the advantages
which magnetic tape recording
had brought to the radio broadcast
industry, many engineers visual-
ized its application to TV, when
a means might be found of record-
ing the 4 me video signal.

Several approaches were open to
them, and each had its adherents.
Basically, the problem involved
packing enough information onto a
reel of magnetic tape of manageable
size to reproduce all the video in-
formation in a program of a half-
hour or an hour in length. The
rate information transmission is
proportional to the complex product
of the bandwidth and the signal-to-
noise ratio. In TV, a satisfactory
signal must be at least 4 me-wide
and over 30 decibels ‘“deep.”

High-Speed Tape System

The maximum recordable fre-
quency with a magnetic tape re-
corder is set by the effective gap
width and tape velocity. The mag-
netic head “sees” substantially only
that part of the tape which, at any

72

given instant, is in the head gap. So
long as only a small part of a single
cycle is in the gap at any moment,
the head will “see” a changing flux,
and its output will be proportional
to the rate of that change.

But when one whole cycle ap-
pears in the gap, the average value
of the positive and negative half
cycles equals zero, and the output
of the head is zero. Thus, the nar-
rower the gap, the shorter the
wavelength which that head can

reproduce effectively, or, the higher
the frequency it can reproduce at a
given tape speed.

In audio recorders a magnétic
head of .005 in. gap width can re-
produce a wavelength as short as
.001 in. along the tape, or 7,500 cps
at 7% ips. A quarter-mil head,
on the other hand, will effectively
reproduce a half-mil wavelength,
or a 15,000-cycle signal at 7% ips.

If we used a quarter-mil head
gap, then, we might expect that we

Fig. 2: Diagram of multi-function head
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would require a tape speed of 2,000
ips to reach an upper frequency
limit of 4 me. At that rate, a reel
of magnetic tape 14 inches in di-
ameter and 4800 feet long would
record a little less than 29 seconds
of program material.

The precision required to manu-
facture a magnetic head so that
the entire length and depth of the
two gap faces are separated by ex-
actly .000125 in. is very great.
Even so, with utmost care, under
conditions of precisely controlled
light, temperature, and machin-
ery, heads with this effective
gap can be made. Any improve-
ment made in this direction, how-
ever, leads not only to exceedingly
knotty production problems, but
also in the direction of great
delicacy of equipment, where rug-
gedness is greatly to be desired.

Furthermore, substantial reduec-
tions in the gap width must be ac-
companied either by decreased sig-
nal, with consequently decreased
signal-to-noise ratio, or by de-
creased head life. This is because
signal output 1is approximately
proportional to gap width, and in-
versely proportional to gap depth.
Therefore, if gap width is de-
creased, the signal must either de-
cline, or the gap depth must be de-
creased, leaving less and less head
material to be worn away in use.

Multi-Channel Systems
This impasse led to experiments
with the possibility of ‘“chopping
up” the video signal into 2, 4, 6,
or more blocks, of proportionately
narrower bandwidth, and then re-
cording these on wider tape, using
multi-channel heads. There are a
number of ways in which this ap-
proach might be implemented,
either with filters or with a syn-
chronized sampling system. Only
an exceedingly complex breakdown
system gave any hope of reducing
the tape speed to a conventional
speed for magnetic recorders.

Transverse Recording

A third approach attains high
relative speed between heads and
tape by rotating the heads at high
speed across the tape, and moving
the tape itself only fast enough to
avoid interference between suc-
cessive tracks. The longitudinal
tape speed required now depends

Tele-Tech & ELECTRONIC INDUSTRIES

Fig. 3: Vacuum contours the tape to the curved recording head
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Fig. 4: Transverse video signal gives net 1500 ips for actual 15 ips tape speed

upon the required width of the in-
dividual tracks, the rotational
speed of the head drum, the mini-
mum spacing between adjacent
tracks as determined by the effects
of crosstalk, the stability of longi-
tudinal tape speed control, and the
effects on the output signal of
errors in tracking. It proved pos-
sible, by this means to adopt a tape
speed of only 15 ips, thus obtaining
more than an hour of recorded pro-
gram on a l4-inch reel of two-inch
Mylar polyester based tape.

The equipment developed exceeds
the FCC maximum rate of change of
information standard of 0.15% per
second. It is capable of holding
the maximum horizontal line error
to 0.1 msec, with only occasional
minor adjustment during opera-
tion. The 15 ips tape speed is
made possible by a special FM car-
rier system, a precision transport
control system, and a unique head
construction.

Head Assembly

Four heads are mounted on a
drum which rotates at approxi-
mately 14,000 rpm and is precise-
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ly synchronized with the tape
drive capstan. The net resultant
speed for the application of video
signals is approximately 1500 ips.

The two-inch-wide tape is held in
conformity to the circular shape of
the head drum by means of a
vacuum system. During operation,
one head is always in contact with
the tape. Each head, in its turn,
is connected to the electronic ele-
ments of the system by commuta-
tion, its timing under strict con-
trol. During the play-back proc-
ess, the relation between the rota-
tional velocity of the head drum
and that of the capstan drive is
maintained to within very narrow
limits through the use of a con-
trol track along the lower edge of
the tape. A reference signal is
recorded on the control track and,
during the playback, is amplified
and used to control relative speed
of the drum and capstan.

Monitor Facility

After the incoming video sig-
nal has been amplified and used to
modulate the signal to the heads, it

(Continued on page 108)
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Transistor Remote Amplifier

Small, battery-operated 4-transistor channel amplifier
has two independently controlled mikes.
Low-level mixing is employed. The noise level is 50 db down

’I‘HE small, self-contained transis-
tor amplifier described in this
article contains two microphone
channels and is used for remote
broadcasting of sporting events here
at WFIN. Figs. 4 and 5 show the size
and appearance of the unit, and Fig.
1 is the circuit diagram.

Two independently  controlled
mikes were considered necessary.
Dynamic mikes with 250 ohms out-
put were available and these are
connected directly to the inputs of
the transistor preamplifiers through
the gain controls. The gain controls
contribute very little mismatch, due
to the high value of resistance. Low
level mixing was decided upon be-
cause of the simplicity of the circuit.
Two extra transistors or a bulky
transformer type mixer would be re-
quired for high level mixing. Most

Fig. 2: Response—250 2 input, 600 Q resistive load, 1000 CPS

E. C. SMITH
Chief Engineer,
Radio Station
WFIN,
Findlay, Ohio

controls will function very smoothly
in the low level mixer.

Design

Miniature transformer coupling
was discarded because of poor low
frequency response of these units,
so the preamplifier transistors are
resistance coupled to the second

By E. C. SMITH

stage. Difficulty was also encoun-
tered in trying to use miniature
electrolytics for coupling the pre-
amplifiers to the second stage, and
we finally decided to use the .05 uf.
miniature paper type. Frequency
response is corrected by C5 and R7
connected from collector to ground
of the second stage.

The second stage is coupled to the
push pull output stage by means of
T1. This is a plate to 600 ohm line
transformer, center tapped. The fre-
quency response of this small trans-
former is adequate, and perform-
ance is very good when used in this
way. The 300 ohms each side of the
center tap to drive the final stage
proved very satisfactory.

For the final stage we decided
upon a push pull arrangement with

(Continued on page 125)

Fig. 3: % distortion—250Q input, 6000 res. load, normal level
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CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

Booster Solenoids
For Turret Rotation

GEORGE PEPIN
WMT-TV, Cedar Rapids, Towa

HIS item will be of interest to

TV stations listing among their
equipment a Gray model 3A or 3B
Telojector.

For some time we have had
trouble with slide turrets failing to
rotate in sequence. The trouble was
caused by failure of the release

solenoid to pick-up sufficiently to
release the turret allowing the next
slide to move into position. Re-
placement of the solenoid and re-
lease pawl did not cure the trouble,
but this idea did.

Another pair of solenoids was

ordered from the manufacturer and
mounted in an inverted position on
the case of the original solenoid
just below the level of the manual
release lever. This is shown in the
photograph.

An armature was fashioned out
of brass and mounted to connect
from the solenoid plunger running
along the outside frame and rest-
ing just below the manual release
lever.

Electrically the two solenoids are
in parallel so that, when the slide
change button is pushed, both coils
are energized and the release lever
gets an added kick upward from the
second solenoid as well ag the down-
ward pull from the original.

This has been in operation for
about six months and has yet to
fail.

Another addition to the Telojec-
tor is the removal of the momen-
tary start switch on the projector
and replacing it with a foot switch.
This eliminates the necessity of
holding the switch, checking copy
and pushing the slide change but-
ton all at the same time. The switch
can be mounted back under the
pedestal out of the way to prevent
stepping on it accidentally.

Battery Protective Switch

GORDON V. N. WILEY, Ch. Engr.
WGAW, Gardner, Mass.

ROBABLY most engineers and

operators have had the unhappy
experience of preparing to set up
a remote pickup where there is no
regular power available, and dis-
covering, when the cover is taken
off the remote, that the last oper-
ator neglected to turn off the bat-
tery switch, and the batteries are
either dead or very weak.

After this happened at WGAW
a few times, we decided that some-
thing should be done to prevent its
happening again. The following
method makes it impossible to as-
semble the cover to the remote un-
less the switch is OFF, and since
making this change we have saved
considerable money on batteries as
well as a lot of worry.

We use a Collins Remote Ampli-
fier Type 12Z, but the same idea

Tele-Tech & ELECTRONIC INDUSTRIES

could be used on other types hav-
ing rotary switches.

The power switch knob was re-
moved from the shaft and a deep
groove filed into the back side of
the knob, using a round file. This
groove should be filed so that it is

"—-m

© POWER
= AC

RESET
LAl e

OFF ON

PROGRAM
MONITOR
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Adjusting Spark Gaps

DENNIS C. LONG, Ch. Engr.
WLON, Lincolnton, N. C.

HEN adjusting several spark

gaps that activate an overload
relay, such as used in the Collins
20-V, it is usually difficult to deter-
mine which one is arcing and caus-
ing the overload action. To make
this adjustment easy, and to know
which spark gap is set correctly,
tape a piece of thin porous paper,
such as cleansing tissue, in the
spark gap areas. When an arc
then occurs a hole will be burned
through the paper indicating where
the arec has occurred. When one
gap has been correctly adjusted it
may be temporarily blocked by
carefully taping a small sheet of
good insulating material between
the spark gaps. This will make the
other adjustments easier. When all
adjustments are completed all in-
sulation or paper will, of course, be
removed.

at right angles to the edge of the
case when the switch is ON, and
offset from the hole so that it does
not interfere with the shaft. A
plastic rod, approximately 234 in.
long is obtained (we used the
pointed handle of a cheap curler
type comb bought at the five and
ten). The groove should be deep
enough so that the rod is flush with.
or slightly above the back surface
of the knob. The groove was then
coated with service cement, the rod
positioned in the groove and liber-
ally covered with cement. A wash-
er, having the same or smaller out-
side diameter than the knob but
with a hole large enough to pass
the shaft was then cemented to the
back of the knob. When replacing
the knob on the shaft push the
knob back so that the washer is
held firmly against the back of the
knob by pressing against the
switeh hub or nut.

If the groove has been located
properly the rod will extend over
the edge of the case when the
switch is ON, as shown in the
photo, effectively preventing the
cover from being assembled. When
OFF the rod swings down out of
the way.

75




Pan Pacific Auditorium, Los Angeles—Site of the 1956 WESCON

WESCON 1956

Over 700 exhibits and more than 150 technical

JTARTING its second decade
this year, WESCON (Western
Electronic Show and Convention)
is scheduled for Los Angeles’ Pan
Pacific Auditorium on August 21,
22, 28 and 24.

Some 30,000 engineers, scien-
tists and business representatives
are expected to attend the 1956
WESCON, which will show more
than 700 exhibits and present at
least 150 technical papers. C.
Frederick Wolcott, of Gilfillan &
Bros.,, Inc., Los Angeles, heads
this year’s eight-man board which
administers the event.

The West Coast Electronic Man-
ufacturers’ Association and the
Los Angeles and San Francisco
sections of IRE, representing the
7th Region, are sponsors of WES-
CON, which is held alternately in
Los Angeles and San Francisco.

Five field trips are scheduled
for the four-day 1956 WESCON,
including a ecruise aboard the
USS Bremerton during which
there will be an opportunity to
inspect this aircraft carrier’s elec-
tronic gear. Other trips include:
medical electronics facilities at
UCLA ; a visit to the Pacific Semi-
conductors plant, where miniature
diodes and transistors are made;
a tour of the Radio Division of
Hoffman Electronics Corp.; and a
visit to the color studios of CBS-
TV. featuring a special closed-cir-
cuit color telecast.

The All-Industry Luncheon is
set for August 24 in The Ambassa-
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papers will highlight the Los Angeles Show;

some 30,000 are expected to attend the event

dor, the headquarters hotel, which
will also be the site of the All-
Industry Cocktail Party on open-
ing day, August 21, starting at
5:30 p.m.

Special activities have Dbeen
planned for wives and other
guests of those attending the show
and convention, including a get-
acquainted tea at the Beverly-
Hilton Hotel and various events
and tours.

American and Western Air
Lines are cooperating in getting
WESCON delegates and visitors
to Los Angeles via “Operation Air-
lift.” Special attention is being
paid to travelers from East of the
Rockies, and these airlines have
promised priority for WESCON
traffic.

TECHNICAL PROGRAM

EARTH SATELLITE

Chairman: Capt. D. P. Tucker, USN, Office
of Naval Research.

Tele-Tech & ELECTRONIC INDUSTRIES -

“The Professional Group on Military Elec-
tronies,”” Capt. C. L. Engleman, USN.

“The U. S. Earth Satellite Program Project
Vanguard,” M. W. Rosen, Naval Research Lab.
D. J. Markecarian, Glenn L. Martin Co.

MICROWAVE THEORY AND TECHNIQUES

Chairman: Charles Chandler, Gilfillan Bros.

“Applications of a Waveguide Slot Coupler
with Unity Coupling,” R. W. Clapp, Hughes
Aircraft Co.

“The Effect of Mode Filters on the Circular
Electric Wave Transmission Properties of a
Long Multi-mode Circular Waveguide,” W. D.
Warters, Bell Telephone Labs.

“Equivalent Circuits for Thin Waveguide-
Coaxial Junctions,” Curt A. Levis, Ohio State
Univ.

“FExponential Transmission Lines as Trans-
formers and Cavities,”” Rabindra N. Ghose,
Radio Corp. of America.

ENGINEERING MANAGEMENT

Chairman: E. Finley Carter, Director—Stan-
ford Research Inst.

‘“Management of Large Research and De-
velopment Organizations,” N. I. Hall, Vice
President, Hughes Aircraft Co.

“People, Things and the Engineer,” James ¥
Gordon, Chief Development Engineer, Helipot
Div., Beckman Instruments, Inc.

“Future of Engineers in the Management of
Industrial Enterprise,”” A. C. Fontaine, Vice
President, Bendix Aviation Co., Inc.

“Situations that Affect the Productivity of
Engineers,” M. C. Batsel, Chief Technical Ad-
ministrator, Defense Electronic Products, RCA.
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MEDICAL ELECTRONICS

Chairman: Alexander Kolin, Univ. of Calif,
Los Angeles.

‘“Exposure Hazards from Cosmic Radiation
in Flight in Extra-Atmospheric Regions,” Her-
mann J. Schaefer, Naval School of Aviation
Medicine, Pensacola, Fla.

“Progress in the Field of Xerography,”’
Speaker from General Electric.

‘““Methods of Measuring Blood Pressure and
Blood Flow,” John P. Meehan, Univ. of §.
California.

TUBE TECHNIQUES

Chairman: M. C. Long. Hughes Aircraft Co.

‘“Development of a Line of Microminiature
Ceramic Tubes,” R. E. Moe, G. E. Co., Owens-
boro.

“Noise Performance of a Microminiature Tri-
ode,”” J. W. Rush, G. E. Co., Owensboro.

“Flat Display Device with Matrix Display
Selection,” B. A. Findeisen, G. E. Co., Syracuse.
“A Flash Coding Tube,”” R. W. Sears, BTL.

“Ceramic Seals for Microwave Tubes,” Cur-
tis Ward, Varian Associates.

‘““New Techniques Used in The Development
of a 40 Watt Ceramic UHF Power Tetrode,”
M. B. Shrader, RCA, Lancaster, Pa.

PROPAGATION

Chairman: R. B. Muchmore, The Ramo-Wool-
dridge Corp.

‘“Reflection of a Transient Electromagnetic
Wave from a Conducting and Anisotropic Me-
_dium.”? Jam R. Wait, National Bureau of

Charaeteristics and Applications,” Eugene Mit-
telmann, Consulting Engineer, Chicago.

“3-D Magnetic Flux Meter,”” M. Muller and
R. Feldt, Federal Telephone and Radio Co.

TELEVISION RECEIVERS

Chairman: William Milwitt, Industry Service
Laberatory, Radio Corp. of America. )

“Stagger-Tuned Transistor Video Amplifiers,”
Vietor H. Grinich, Stanford Research Inst.

““Analytical Approaches to Local Oscillator
Stabilization,” W. Y. Pan and D. J. Carlson,
Radio Corp. of America.

“Retrace Driven Deflection Circuit,” Walter
B. Guggi, Stanford Research Inst.

““Graphic Derivation of the Chromaticity
Diagram,” Edward L. Michaels, Hughes Air-
craft, Co.

MILITARY ELECTRONICS

Chairman: J. F. Byrne, Motorola Research
Laboratory.

““Electronic Circuit Standardization,” J. H.
Muncy and G. J. Rogers, National Bureau of
Standards.

‘““Application of Solar Furnaces to High Tem-
perature Research,” Lt. Col. R. H. May, Arnted
Forees Special Weapons Project.

““Nuclear Weapons Efforts on Communica-
tion Systems,” Jack Eggart, Signal Corps En-
gineering Labs.

“Silicon Solar Cell,” M. B. Prince, National
Semiconductors Products, Evanston, Ill.

ANTENNAS I

Standards, Boulder.

‘“The Prediction of Tropospheric Propagation
from Meteorological Data,”” L. J. Anderson and
J. B. Smyth, Smyth Research Associates, San
Diego.

“‘Some Observations of Antenna-Beam Dis-
tortion in Trans-Horizon Propagation.” A. T.
Waterman, Jr., N. H. Bryant, and R. E.
Miller, Stanford Univ.

“A Study at 1046 Megacycles of the Reflec-
tion Coefficient of Irregular Terrain at Low
Angles of Incidence,” R. E. McGavin and L. J.
Maloney, National Bureau of Standards,
Boulder.

‘“Radar Terrain Return at Near-Vertical In-
cidence,” R. K. Moore and C. S. Williams, Jr.,
Univ. of New Mexico.

MICROWAVE THEORY AND TECHNIQUES—
ACTIVE ELEMENTS

Chairman: Kiyo Tomiyasu, General Electric
Microwave Laboratory.

‘““Recent Developments on Transmit-Receive
Switch Tubes,”” Louis W. Roberts, Bomac Labs.

“Characteristies of Crystal Video Receivers
Employing R-F Pre-Amplification,” William E.
Ayer, Applied Electronics Lab., Stanford Uni-
versity.

“Coupled-Cavity Stabilization of Klystrons,”
Maurice St. Clair, Varian Associates.

“Burnout Experiments on S8-Band and X-
Band Crystals,” Ben Hecht Bomac Labs., Inec.

CIRCUIT THEORY—FREQUENCY DOMAIN
TECHNIQUES

Chairman: Louis Weinberg, Hughes Aireraft
Co.

‘“‘Realization of Driving Point Impedance
Functions Without Mutual Inductance,” R. H.
Pantell, Stanford Univ.

“RLC Transfer Function Synthesis,”” E. C.
Ho, Logistics Research, Inc. and Univ. of Calif.,
Los Angeles.

““Synthesis of Grounded Two-Element-Kind
Symmetrical Networks,” P. M. Lewis, MIT.

““Some Simplifications for Analysis of Linear
Circuits,” G. L. Matthei, Ramo-Wooldridge
Corp.

“Network Design by First Order Predistor-
tion Technique,” C. A. Desoer, Bell Telephone
Labs.

INSTRUMENTS

Chairman: Carl P. Spaulding, G. M. Giannini
& Co.

‘‘A Practieal Application of Phase Measur-
ing Techniques to Precision Angle and Dis-
tance Measuring Equipments,” by William 'I.
Thompson, Cubic Corp., San Diego.

“A Multi-Pressure Measuring and Recording
System for Wind Tunnels,” M. Bain, Jet Pro-
pulsion Lab.

“Electromagnetic Flowmeters — Operating

Tele-Tech & ELECTRONIC INDUSTRIES

Chairman: V. R. Rumsey, Univ. of IIlinois.

*Radiation and Diffraction Problems Involv-
ing Wedges and Cones,”” L. B. Felson, Poly-
technic Inst. of Brooklyn.

“External Fields Produced by a Slot on a
Cone,” G. Held and G. Hasserdjian, Univ. of
Washington.

“A Slot Analog of the Loop-Dipole D-F An-
tenna,” F. D. Clapp and H. Masuda, Univ. of
California, Berkeley.

“The Effects of Thin Conductive Coatings on
Low-Frequency Aircraft Antenna Perform-
ance,”” C. W. Steele, Stanford Research Inst.,
Menlo Park.

““The Tacan Antenna,” A. Casabona, Radio
Navigation Laboratory, Federal Telecommuni-
cation Laboratories, Nutley, N. J.

CONTROL THEORY AND METHODS

Chairman: Walter R. Evans, North Amer-
icamr Aviation.

‘“‘Consideration Regarding Design of Stabiliz-
ing Elements for Control Systems,” T. H.
Chin, Univ. of Pittsburgh.

‘“Solution of Statistical Problems by Differ-
ential Operator Approach, R. L. Cosgriff, Ohio
State Univ,

“Describing Function Technique Applied to
the Analysis of a Non-Linear Control System
Used in Space Stabilizing a Missile In Roll,”
Leonard Atran, Westinghouse Electrie Corp.

“Statistical Theory and Analysis of Multiply-
Instrumented Control Systems,” R. M. Stew-
art, Jet Propulsion Lab.

‘A Time-Domain Synthesis for Optimum Ex-
trapolators,” C. W. Steeg, Dynamic Analysis
and Control Lab., MIT.

TRANSISTOR CIRCUITS — LINEAR, LOW
AND H-F APPLICATION

Chairman: W. W. Wells, North American
Aviation Co.

““Design of Negative Feedback Transistor
Amplifiers for Hi Fi Equipment,” (with dem-
onstration of equipment). H. R. Lowry, Gen-
eral Electric Co.

“Silicon Transistor Video Amplifier,”” R. E.
Leslie. Sperry Gyroscope Co., New York.

‘“Stability and Power Gain of Tuned Transis-
tor Amplifiers,” A. P. Stern, Electronics Lab,
General Electric Co.

“High Frequency
Junction Triodes,”
Univ.

“Some Circuit Applications of Silicon Tet-
rodes,” R. R. Webster and R. F. Stewart, Texas
Instruments, Inec.

CYBERNETICS
Chairman: Don Taylor, Univ. of California.
‘‘Spatial Perception,” Robert Tschirgi, UCLA.
“The Use of Digital Computers in the Study
of Neural Networks Models,”” Stanley Frankel,

(Continued on page 155)

Equivalent Circuits for
R. M. Scarlett, Stanford
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1—D & R Ld.

Model FL-4 Wideband Flutter Meter for study-
ing flutter and wow content of tape transport
mechanisms. Carrier frequency 14.5 ke. In-
ternal crystal controlled osc. Booth 344.

2—Baldwin Piano Ceo.

Compact 13-digit and 16-digit optical encoders
generate binary-parallel code signals to =1
part in 8192 (13-digit) and 65536 (16-digit).
Booth 1330.

3—Spectrum Instruments Inec.

Analog Filters for sharp bandpass performance
at audio and sub-sonic frequencies. Model
BP-160 features independent control of high
and low frequency band limits. Booth 1066.

4—Hupp Instrumation Co.

Model 210 Digital Timer, compact, 4 decade,
electronic counting instrument. Glow-tube dec-
ades and simplified circuitry. Rates as high
as 60,000 cps. Booth 403.

5—Computer-Measurements Corp.

Model 225A Universal Counter-Timer, offers
direct digital read-out. Features include: 3
direct-coupled inputs, quick time base align-
ment, 70 mv sensitivity. Booth 1047.

6—Electro-Pulse, Inec.

Model 7240A Preset Counter, utilizing cold ca-
thode glow transfer tubes, counts and indicates
the number of input events up to a number
(from 1 to 9,999). Booth 1313-1314.

7—Tektronix, Inc.

Type 53/54C is a fast-rise dual-trace unit.
Identical channels, operated independently or
electronically switched. Sensitivity, 0.05 v/em
to 50 v/em.

8—Abbott Instru. and Engr. Co.

Edin frequency spectrum analyzer. Continu-
ously analyzes a broad band of frequencies,
and integrates the individual bands, which may
be as many as 24. Booth 307.

12 13

'« New Components & Equipment

9—Burroughs Corp.

Magnetic Core Tester (BCT 3801), designed
expressly for testing tape wound bobbin cores.
Allows accurate measurement of core switch-
ing time. Booth 133-134.

10—John Fluke Mfg. Co., Inec.

Model 801 precision potentiometric DC VIVM
is substantially impossible to damage by over-
load. Voltage range is from 500 v. down into
the microvolt region. Booth 603.

11-—Non-Linear Systems, Inec.

New Digital Voltmeter, Model 1500, has mer-
cury wetted contact relays that assure life
expectancy of more than 1 billion accurate
readings. Booth 941.

12—Electronic Control Systems, Inc.

“Digimatic” computer, consisting of a planning
desk, high-speed decimal computer and tape
recorder, and a machine control unit. Booth
136-1317.

13—Shasta Div., Beckman Insiruments

Model 605 wide range resistance bridge checks
resistance to an accuracy of *=0.15% full scale.
Seven ranges from 100 ohms to 100 megohms
full scale. Booth 747.

14—Eleectronic Specialty Co.

RY-426 series of voltage sensors provide re-
liable, exact sensing of the 400 cycle systems.
Uses magnetic amplifier to actuate the output
relay. Booth 103.

15—Perkin Engineering Corp.

Light weight Model MR532-15A magnetic am-
plifier regulated, 2 to 36 v. at 15 amp. power
supply. Ranges—2-36 volts, and 5-32 volts.
Booth 1409-1410.
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16—Ward Leonard Eleciric Co.

Miniature 3-watt power type resistor, AXI-
OHM, for printed circuits and advanced minia-
turization designs. Special alloy resistance
wire of low temperature coefficient. Booth 727,

17—American Phenolie Corp.

Miniaturized connectors ‘ribbon’ contact de-
sign with self-wiping, self-cleaning, double-
contact action. Booth 1019-1020.

18—Ace Elecironics Assoc.

High temperature X-500 ACEPOT, sub-minia-
ture precision wire-wound potentiometer, which
operates from —55°C. to 150°C. 200 ohms to
250K ohms. Booth 1364.

19—Microdot, Inc.

Miniature printed circuit receptacles, and mat-
ing plugs, for all printed circuit boards from
1/16 in. to 8/16 in. thick, provide coaxial or
shielded cable connections. Booth 1327.

20—General Electric

New silicon rectifiers, types 1N537 and 1N538,
occupying a total volume of 0.03 cubie in. and
weighs 0.07 oz. Axial leads. Booth 1218-1219.

21—Litton Industries

Model LA-09 10-turn potentiometer. All metal
external construction, wmetal-to-metal stops,
stainless steel ball bearings, and glass sealed
terminals. Booth 1256-1257.

22—H. H. Buggie, Inc.

Miniature BNC type connectors for new type
miniature coax. Quick “pressure correct” con-
nect and disconnect, and complete moisture and
dustproof sealing. Booth 104.

23—Burgess Battery Co.

New “wafer cell” smaller than a fingertip yet
14 more powerful than conventional cells, made
entirely by machine and sealed in airtight en-
velope. Booth 1009.
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24—Contirol Products, Inec.

Light-weight Thermal Switch, sensitive and
fast-acting. Made in single-wire and 2-wire
designs. The single-wire unit weighs less than
1 ounce. Booth 1346.

25— National Vulecanized Fibre Co.

Printed circuits made from copper-clad phe-
nolite in standard grades, new G-10-365 epoxy
grade and circuits made by the new HNP
((I){5o;ug‘hton National) process. Booth 10562-
1053.

26—Phillips Control Corp.

Phil-trol Type 8QA relay, available with mul-
tiple wound coils over a wide range of re-
sistance values, features fast response time,
unexcelled reliability. Booth 1039.

27—Alden Products Co.

New indicator light; tiny bulb, 1/6 the size
of “miniature” bayonet bulbs. Filament is
sealed high in lens, keeping all of the light in
front of panel. Booth 1165.

28—Bowmar Instrument Corp.

Universal precision gear train, 107U, featuring
20 common lab. ratios from 20:1 to 1600:1.
Single universal housing of anodized aluminum
and 20 stainless steel gear clusters. Booth 824

29— American Lava Corp.

A1SiMag metal-ceramic seals for high tem-
perature applications. Close dimensional toler-
ances, low dielectric loss, high insulation re-
sistance. Dependable bonding. Booth 926.

30—Indiana Steel Products Co.

Indiana Hyflux “One-Piece” Cores, used for
the same wide range of applications as two-
piece cores, and made of the finest, Armco
oriented silicon steel. Booth 339-340.

31—Erie Resistor Corp.

Packaged Assembly Circuit module, PAC, for
packaging electronic components consists of
“pin” type resistors and capacitors % in. x
5 in. mounted in clips. Booth 1325.
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The Spark Gap—
New Circuit Component

LTHOUGH the spark gap as an

individual electronic device has
been known longer than any other
electronic item, little is known by
equipment engineers about its
uses. If the spark gap is consid-
ered to have the same characteris-
tics as a voltage sensitive switch
its use as a circuit element can be
more readily understood. As a
switch, spark gaps are able to pass
extremely high currents with a
relatively low voltage drop, can
handle high voltages in a small
space, and can be made insensitive
to wide variations in ambient tem-
perature. They are also normally
not affected by changes in pres-
sure, altitude, or humidity. They
can be used in either stand-by or
safety circuit service or as an op-
erational circuit element.

The voltage at which the gap
will break down can be easily
specified if it is under de or low
frequency ac conditions. However.
if the gap is subjected either to
high frequency, pulse, or sharp
wave front conditions the break-
down voltage is not as predictable.

80

By J. H. JOHNSTONE
Bendix Aviation Corp.
Electron Tube Plant
Eatontown, N. J.

Spark gaps used as voltage-sensitive switches can handle
extremely high currents with low voltage drop.

Requiring small space, units can

be made insensitive

to ambient temperature, pressure, altitude, and humidity

Passage of current through the
gap requires the formation of a
conductive path. Formation of the
path requires creation of an *ava-
lanche” of electrons from one elec-
trode to another. Any statistical
delay in creation of the avalanche
will result in overvoltage being ap-
plied to the gap and a resultant

increase in the voltage at which
breakdown occurs. In general the
pulse or high frequency ac break-
down will be higher than the static
or dc breakdown although this in-
crease can be minimized for most
applications by changes in the de-
sign of the gap.

Referring to Fig. 1, two pulse

L HY.
S

MULTIPLIER §

Fig. 5: Meter volt- POWER
ages are limited by | ‘NPUT SAFETY GAP
shunt gaps
VOLTMETER
SAFETY
m GAP
G L_UAMMETER =
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shapes are shown, one with a slow
rate of rise and a second with a
much faster rate of rise on the
leading edge. If V, represents the
static breakdown of a spark gap
and T represents the delay in for-
mation of the avalanche, the graph
shows how, with a slow rate of
rise the voltage, V., at the break-
down is but slightly higher than
the static breakdown, but with a
rapid rate of rise, the voltage, Vj,
at breakdown is much higher than
the static breakdown.

In case of repetitive pulses, this
rise is not as pronounced. Speci-
fied applications of spark gaps in

typical circuits will serve to indi-
cate the areas in which a spark
gap can be used to advantage.

In protection service, spark gaps
are designed to protect circuit
components against damaging
high voltage surges. Present oper-
ational and environmental require-
ments of modern electronic equip-
ment do not always allow for a
suitable safety factor in the design
of components. As a result, trans-
formers, capacitors, and other
parts are often overstressed by
unavoidable transients in the cir-
cuit. To protect operationally rated
circuit elements from these tran-

sients, a safety spark gap should
be included in the circuit.

The gap is designed to discharge
at some point between the normal
operating voltage to the circuit
and the breakdown voltage of the
component. The safety gap must
have a stable voltage breakdown
over a long period of time and a
breakdown tolerance narrow
enough to prevent firing during
normal circuit voltage filuctua-
tions, and yet allow the gap to fire
before the voltage surge becomes
damagingly high.

If the current through a choke
or inductance is interrupted or
changes rapidly, the collapse or
rapid change in the magnetic field
can cause excessively high volt-
ages to appear across the winding.
Insulation rupture may occur
causing either a short to core, to
case, or shorted windings. A safety
gap as shown in Fig. 2, across the
coil terminals can protect against
the surge and maintain operation
of the equipment.

Pulse transformers, modulation
transformers, and other similar

(Continued on page 123)

The Selenium Diode in TV Design

By J. T. CATALDO
International Rectifier Corp.

El Segundo, Calif.

ITH the advent of the selenium

diode, the electronic design en-
gineer has available a new series
of semiconductor components that
offer exceptional benefits for future
circuit design. These selenium di-
odes are very rugged components,
and offer many advantages over the
conventional thermionic diodes.
Selenium diodes are the smallest
units in the selenium rectifier fami-
ly. For example, the Types 1S1 and
1T1 measure only 0.120 in. in diam-
eter x 0.210 in. long and are pro-
vided with pig-tail leads. Their
small size makes them ideal for use
where space is limited or where no
vibration problems are encoun-
tered; no additional support is re-
quired because of their exception-

Tele-Tech & ELECTRONIC INDUSTRIES

ally light weight. They are par-
ticularly suited for electronic appli-
cations!* where low to medium
voltage is required at low current.

The most recent commercial ap-
plication for selenium diodes has
been in various television circuits,
such as the horizontal AFC cir-
cuits. Of the three horizontal AFC

Fig. 1: Thermionic diode phase detector

circuits in general use today, the
balanced phase detector type is the
most common. Such a phase detec-
tor, Fig. 1, consists of two series-
connected diodes. Positive hori-
zontal sync pulses are applied to the
free anode, negative horizontal
sync pulses are applied to the
(Continued on page 149)

Fig. 2: Selenium diode phase detector
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High-Powered C-Band
Klystron Amplifiers

Integral-cavity klystron amplifier delivers 50 to 100 watts with

high efficiency and wide frequency range by use of ceramics

in seals, fittings, and tuner

HE rapid growth of microwave
L relay communication systems
has brought with it the need for
new microwave tubes to meet the
demands of longer station to sta-
tion hops, improved fade margins,
and less critical antenna align-
ment for mobile units.

While remarkable success has
been achieved with receiver type
reflex oscillators in the transmit-
ters of many existing relay sys-
tems, one or more of the above
demands have now become a
‘must’ in newer systems. The an-
swer to these demands, of course
is greater power. But the increase
in power must be obtained eco-
nomically and simply; and it must
be enough times greater than ex-
isting 0.1 to 1.0 watt systems to
malke substantial improvements in
one or more of the urgent areas
of need.

The most economical method of
achieving these ends would ap-
pear to be an efficient amplifier
which could use existing equip-
ment as a driver. Why not just a
more powerful reflex oscillator in-
stead of an amplifier? Huskier
refiex tubes have already been
used to raise the power level from
0.1 watt to 1.0 watt. However,
with a beam efficiency of 1 or 2%,
the reflex types have nearly
reached their practical limit at
100 watts input and 1 or 2 watts
output.

The tubes to be described here
have been designed to deliver 50
to 100 watts CW power output
with a beam efficiency of 25% yet
require only 10 MW of driving
signal. They are linear 4-cavity
klystron amplifiers for C-Band re-
quirements from 5300 to 8000 MC.

82

This frequency range has been
covered with the three tubes pic-
tured in Fig. 1.

Tube Description

The Eimac X563 series are in-
tegral cavity, magnetically fo-
cused klystrons having ceramic
insulation throughout for the
cathode and collector seals as well
as for the r-f coaxial input and
waveguide output fittings. The
use of ceramic materials has been
one of the keys to the success of
the tube. The rugged, high tem-

perature vacuum seals at the
ceramic-to-metal joints permit
simplified assembly techniques

not possible with glass, and allow
improved processing methods
which insure cleaner, harder,

By R. W. Haegele

Director of Microwave Research
Eitel-McCullough, Inc.
Salt Lake City

longer-life tubes. In addition, the
use of ceramic in the tuner mech-
anism has provided a novel method
of tuning the tube which gives a
much wider frequency range per
tube than is usually found in in-
tegral cavity microwave tubes of
this power level.

The tuner has no contacts within
the cavity (the bearing surfaces
ave all outside the cavity) and
hence it is free of noise or similar
problems arising from contact
plungers. Neither the walls of the
cavities nor the gridless reaction
gaps are moved or distorted by
the tuning action, thus permitting
them to be ruggedly built for ex-
cellent frequency stability.

The tuning rate of the ceramic
tuner is low enough to insure ease
in tuning the klystron to any de-
sired frequency within the band
covered. For example, the X563H

Fig. 1: C-band klystron amplifiers cover 6500-8000, 53-5800, and 5900-6500 mc

Tele-Tech & ELECTRONIC INDUSTRIES -
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Frequency

Beam Voltage

Beam Current

Beam Transmission (with RF drive)
Bias Voltage

Top Magnet Current
Bottom Magnet Current
RF Input Power

RF Output Power

Gain

Beam Efficiency
Bandwidth (—3 db)

300 Watts 400 Watts
Beam Power Input Beam Power Input
6400 6400 (MC)
2700 3050 (V.
m 131 (ma)
82 84 (%)
—16 —18 (V)

25 2.8 (Amp.)
34 3.5 (Amp.)
10 10 (mw.)
€7 101 (watts)
38.2 40.0 (db)
223 25.2 (%)
12 14 (MC)

covers the range from 5300 to 6500
MC in 13 revolutions of the tuning
knob. By using high quality
ceramic material for the tuner,
relatively high cavity Q can be
maintained over the entire tuning
range. Values from 2500 to 3500
are typical for the X563 series
with high alumina ceramics hav-
ing a dielectric constant of 9.5
and a loss factor of 0.005 or less
at these frequencies. Tuning
curves in terms of ceramic plunger
displacement are shown in Fig. 2
for the X563G, X563H, and X563F.

The cavities of the X563 contain
gridless reaction gaps through
which is focused a high density
electron beam approximately .060
in. in diameter. This beam is
initially formed by a Pierce-type
electron gun and is confined with-
in the drift tubes of the cavities
by a magnetic field. The field is ex-
cited by two tape-wound aluminum
foil electromagnets which are par-
ticularly economical both in space
and power requirements. Approxi-
mately 80 watts to each coil will
supply the required 850 gauss for
proper beam focusing.

Tube Performance

The X563 series of tubes are
rated for a maximum continuous
beam input of 400 watts. Typical
operating characteristics for the
300 and 400 watt input levels are
tabulated above.

The above conditions represent
the tube tuned for optimum power
output. By stagger tuning the
four cavities, the bandwidth may
be substantially increased with a
corresponding reduction of gain.
I"or typical broadband operation,

Tele-Tech & ELECTRONIC INDUSTRIES
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the drive requirement is increased
to 40 or 50 MW and the —3 db
bandwidth obtained is about 17
MC. At 1 db down, the bandwidth
is 13 to 14 MC which is adequate
for most TV and communication
relay systems using an FM signal.

In addition to CW operation, the
X563 series may be pulsed up to
about 10 times the normal CW
rating. Fig. 3 illustrates the per-
formance of a typical type X563
at voltages up to 6000 v. with a
1% duty cycle. Pulsed power out-
put in excess of 600 watts may
easily be obtained with these
tubas.

Besides the large increase in
power afforded to microwave sys-
tems by these tubes, there are
other advantages offered by the
use of an amplifier. The trouble-

some effects of load variations on
the frequency and output of a re-
flex oscillator are well known. The
amplifier, which isolates the driver
completely from load changes, is
as stable as the input signal it-
self, and power changes due to
load variations are small com-
pared to those encountered with
reflex oscillators. The high gain
of the amplifier permits the use
of a low power reflex tube as a

X563H_KLYSTRON AMPLIFIER
POWER OUTPUT AND EFFICIENCY

BEAM VOLTAGE

700 —

T
Freq.s 6400 Mc
Voiase ~60 Volis de.
Pdrive 2 15 Mitiiwatts

Power

E
5
40 3| 400

EFFICENCY

a0
BEAM

Fig. 3: CW and pulse performance of the
X563H klystron

driver in which a higher num-
bered repeller mode (having too
low a power output for use as a
transmitter by itself) may be
used for greater linearity of fre-
quency modulation.

Fig. 2: Tuning curves for X563 klystron amplifiers
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TRANSVERSE ORIENTATION
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By A. R. ELLIS

Head, Antenna Development Group,
Stanford Research Institute,
Stanford, California

Helicopter Antenna Design

Unique problems have arisen from the configuration and function of heli-
copters. New methods and equipment have been designed to study radiation
shielding, rotor modulation and harmonic ratios, and airframe resonance.

ANTENNA design problems for

helicopters differ in many re-
spects from those for fixed-wing
aircraft. Helicopters generally have
slow speed, low ceiling, and short
range. Typical design cruising
speeds of today’s rotary wing trans-
ports are in the order of 100 knots,
5,000 ft. altitudes, and operating
radii of 100 mautical miles. Hence
altitude, icing, and drag problems
are not as serious as with fixed-
wing airframes. As a consequence,
flush-mounted antennas are not
necessary and, in fact, may not be
desirable on helicopters because of
the associated weight penalty. One
ton is a typical payload of a heli-
copter today and any increase in
weight required to strengthen the
aireraft structure for insertion of
fluish mounted antennas would re-
sult in degradation of the helicop-
ter utility.

84

Height Limitations

Although zero-drag antennas are
not required, the permissible verti-
cal height of antennas is limited by
factors peculiar to this type of air-
craft. The space occupied by the
moving rotor blades restricts the
location and size of antennas on the
top of helicopters. (See Fig. 2.)
Further restraints on antenna posi-
tions on the upper surface are im-
posed by the requirement for fold-
ing and tying down the blades when
storing the aircraft. Ground clear-
ance is important also. Antennas
located in some areas on the bottom
of the fuselage will be subjected to
extremely high forces if they con-
tact the ground or other objects
while operating from landing strips
in rough terrain. Hence the an-
tennas should be sufficiently small
and mounted in those areas on the
aircraft which are least vulnerable

Tele-Tech & ELECTRONIC INDUSTRIES -

to this type of damage. Antennas
can also be mounted on the side of
the fuselage if they do not cause
unnecessary inconvenience or com-
promise the operation or ground-
handling of the aircraft by being
susceptible to damage.

Location

For UHF and VHF communica-
tion antennas, the major problems
are those of location. The require-
ment for omnidirectional patterns
in the horizontal plane are the same
as those for fixed-wing aircraft
with the additional limitations im-
posed by the restricted clearances.
Although a location under the cock-
pit may be satisfactory, the non-
retractable wheels and associated
struts may cause serious lobing in
area of interest. (See Fig. 4.) In
discussing operational problems
with helicopter pilots, shjelding of
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Fig. 4: Struts cause lobing

the UHF radiation by the aircraft
structure frequently resulted in
serious communication deficiencies.
Sometimes this required flying the
helicopter backwards while com-
municating. Although this was ac-
cepted more or less as a routine
matter, it does leave something to
be desired. Fig. 3 shows a typical
example of shielding to the rear.
Although the small size of UHF
stubs permit mounting in many
positions where the clearance is re-
stricted, the ]Jarger VHF antennas
require additional consideration.
One type of design which has
proven satisfactory where the avail-
able vertical height is limited is the
“L” or bent stub antenna. Pattern
measurements show that the E¢

Fig. 5: Bearing error on H-21
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Fig. 3: Structural shielding of UHF

polarized radiation from the hori-
zontal portion of the antenna re-
duces the Eg signal in the horizon-
tal plane by a maximum of about
1 db.

For lower frequencies (24-52
MC.), vertically polarized antenna
design and location is more trouble-
some. Step impedance matching or
ultimately automatic matching ap-
pears to be necessary for the re-
quired low-silhouette radiators to
operate through this band, with
efficiency, size, and weight being
very important factors. In this fre-
quency range, omniazimuthal ver-
tically polarized patterns are diffi-
cult to obtain, since many of the
fuselages and rotor blades are of
resonant lengths and therefore will

carry high radiation current densi-
ties, causing considerable power to
be wasted in E¢ polarization. This
same effect occurs with larger
fixed-wing aircraft at the lower hf
frequencies but in that range the
random polarization obtained from
sky wave propagation permits utili-
zation of both E# and E¢ compo-
nents. The ionospheric reflection is
a negligible factor in the 24-52 Mmc.
range, however, and so any energy
in horizontal polarization can be
considered wasted energy.

For radiation resistances which
permit step matching over 2 McC.
steps, stub heights of at least %4
wavelength are required. At the low
frequency limit (24 Mc.) this re-

(Continued on page 114)

Fig. 6: H-19 rotor modulation - VOR
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New Discriminator-Output

Fig. 1:

frequency
meter measures 3 cps to 100 kc

Discriminator-output

HEN information is recorded
or transmitted in the form of
frequency, transmission path con-
figuration, path length, cable
length, and frequency response all
have diminished importance be-
cause amplitude changes which are
likely to occur during handling be-
come relatively unimportant. Par-
tially for these reasons, many
phvsical data such as airspeed, fuel
flow, acceleration and control move-
ment are commonly being con-
verted into frequency variations
for transmission purposes in
FM/FM telemetering systems. In
other cases it is often desirable to
measure the magnitude of residual
and incidental f-m in signals.
Analysis of such information is
facilitated by a new electronic fre-
quency meter which, in addition
to indicating a measured fre-
quency directly on a panel meter,
converts the frequency into a pro-
portional output current and volt-
age. This frequency-voltage con-
version is accomplished in the in-
strument by using each cycle of the

86

Analysis of FM information is
facilitated by triggered-pulse,
frequency - fo - voltage conver-
sion system. New discriminator-
output frequency meter mea-
sures 3 cps to 100 kc

input frequency to trigger a pulse-
forming circuit. Since the result-
ing pulses are of standard length
and amplitude, an average voltage
is produced which is proportional

to the input frequency. Variations

in the frequency are then easily
observed or recorded as variations
in voltage or current. Frequency
modulation on an input signal, for
example, is converted to an a-c
voltage whose amplitude is propor-
tional to the peak-to-peak fre-
quency excursion of the input sig-
nal and whose frequency is equal
to the deviation rate of the input
signal.

Fig. 1 shows the new discrimina-
tor-output frequency meter. The
instrument measures frequencies

Fig. 2: Shadow shows normal deflection for
600 cps downward shift of 8 k¢ signal

Tele-Tech & ELECTRONIC INDUSTRIES -
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By DUANE MARSHALL,

Engineer,
Hewlett-Packard Co.,
Palo Alto, Calif.

in nine ranges from 3 cps to 100 ke
to a full-scale accuracy of within
~29%. Its ability to measure f-m
can be extended well into the micro-
wave range through use of stand-
ard auxiliary equipment. An out-
put for operating a strip chart re-
corder is also provided.

Frequency Shift Measurements

In addition to its discriminator
output, the instrument has the
ability to expand its scale readings
by a factor of 3 or 10 times, i.e.,
the pointer movement caused by 4
change in input frequency can be
magnified up to 10 times. This fea-
ture permits frequency shifts to be
measured with increased accuracy.

Fig. 3: Expanded operation gives movement
over shaded area for conditions of Fig. 2

4
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Frequency Meter

When the expanded scale feature is
used, the meter is still direct-read-
ing as far as the change in fre-
quency is concerned. Expanded
operation involves the use of a
panel control that permits the
meter pointer to be positioned to
any desired point on the meter
scale for the initial reference
reading.

The expanded scale feature can
perhaps best be illustrated by an
example. If a 600 cps downward
shift of an 8 ke frequency were to
be measured in normal operation on
the most suitable range (10 ke) of
the instrument, the meter pointer
would move through the shaded
area shown in Fig. 2.

When such a measurement is
made in expanded operation, the
meter pointer would be positioned
with a panel control to full scale
in this example, since the shift is
known to be downward. The meter
pointer would then appear as
shown in Fig. 3. When the fre-
quency being measured now
changes as before, the meter
pointer will move through the 10
times larger shaded area indicated
in Fig. 3. Since 10 times expan-
sion is used with the 10 kc range,
the full swing of the meter repre-
sents 1 ke. Since the pointer has
dropped 60% of full scale, the fre-
quency has dropped 600 cps.

Three times expansion operates
in a similar fashion.

Expanded operation has two ad-
vantages over conventional opera-
tion for the measurement of fre-
quency shifts. In addition to re-
ducing parallax errors by having a
magnified motion of the meter
pointer for the frequency shift, the
measurement itself has increased
accuracy. Instead of a possible
49 error (the maximum possible
difference between two +=2% mea-
surements), 3 times expansion
gives an accuracy within *=1.49
and 10 times expansion gives an ac-

Tele-Tech & ELECTRONIC INDUSTRIES

curacy within *+0.7% of the full
scale frequency.

Expanded operation does not
affect the discriminator output but
does expand the recorder output in
the same manner that the meter
reading is expanded. More de-
tailed information can thus be re-
corded.

Microwave Measurements

Although the frequency meter
itself has a maximum upper limit
of 100 ke, this limit can be ex-
tended well into the microwave
region by the use of standard
auxiliary devices such as a trans-
fer oscillator using the heterodyne
method. Such an oscillator con-
verts a signal anywhere in the
range from 100 mc to 12.4 kmc
into a low (below 100 kc¢) inter-
mediate frequency which contains
the same frequency excursion mag-
nitude contained in the original
signal. These excursions can then
be extracted for external analysis

RESIDUAL FM

410KC J:

o N AN,
- 5KC / \\" f \
-10KC r\/

Fig. 4: Oscillogram of residual fm in klystron
oscillator output

directly by the new frequency
meter.

A typical example of the use of
this feature of the frequency
meter is shown in Fig. 4. This
illustration is an oscillogram of
the residual frequency modulation
in a klystron oscillator caused by
the use of a-c in its heater circuit.
In making this oscillogram the
oscilloscope gain was set so that
each major vertical division on the
graticule was equal to 5 ke of devi-
ation. The peak deviation is thus
seen to be equal to 15 kc. The
fundamental component of this de-
modulated f-m is 60 cycles but
there also exists a large amount of
second harmonic. An accurate
analysis of these components could
be obtained by applying this wave-
form to a harmonic wave analyzer.

Fig. 5 shows the equipment ar-
rangement used to view the modu-

(Continued on page 121)

Fig. 5: Test set-up using heterodyne oscillator to extend range of frequency meter
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Designing Microwave Equipment

The requirements of a medium-route microwave system—handling up to

300 telephone channels—are examined with respect to installation costs,

transmission quality and performance, reliability and compatability.

Includes average installation costs and typical system characteristics

microwave system for use in
the telephone industry must
be designed to permit its engi-
neering, ordering, installation,
and maintenance like any other
telephone transmission system.
This requires the incorporation of
features and the provision of ser-
vices which are often unfamiliar
to the radio industry, but which
are based on long established tele-
phone engineering practices.
Medium-route microwave is the
type of facility that is most ap-
plicable to the average telephone
plant. (See Fig. 1.) There is no
distincet division between medium-
and heavy-route, or medium- and
thin-route microwave; however, it
is expected that the capacity of
medium-route systems will eventu-
ally reach several hundred tele-
phone channels. At least one sys-
tem now in use can be expanded,
in groups of 12 channels, to an

ultimate capacity of more than
350 channels.

Frequencies

Two frequency bands are most
commonly used for common car-
rier service. These are from 890
to 940 MC and 5925 to 6425 MC. A
distinet advantage of the former
is the ability to use relatively in-
expensive flexible r-f transmission
lines. This permits physical sepa-
ration of the antenna and the mi-
crowave equipment and the re-
sultant versatility with regard to
installation of the transmitter and
receiver. The 900-MC equipment
can always be installed indoors,
and consequently gets the advan-
tage of routine maintenance at the
system terminals. An advantage
of the 6000 MC band is the wider
available bandwidth, which permits
larger numbers of channels to be
transmitted without interference.

Fig. 1: Typical tele-
phone office installa-
tion of medium-route
microwave equip-
ment.

Basic Requirements

Telephone companies are usu-
ally operated by men with long
experience in the techniques of
communication by open-wire and
cable. Consequently, to prove-in
and be accepted, medium-route mi-
crowave must meet the majority of
the following requirements:

1. Installation cost should be
below that of an open-wire or
cable system capable of pro-
viding the same number of
channels. Installation costs
include all costs incurred up
to the lineup of the micro-
wave system.

2. Quality of transmission
should be equal to or exceed
that of an equivalent open-
wire or cable system.

3. Reliability and life - expec-
tancy should be comparable
to that of other electronic
equipment in the telephone
toll plant, such as carrier

telephone and telegraph
equipment.
4. The microwave equipment

must be mechanically and
electrically compatible with
other telephone equipment.

5. Maintenance cost should be

equal to, or less than, that
of an equivalent open-wire or
cable system. Maintenance
procedures should be simple
enough that little extra train-
ing of maintenance personnel
is required.

A microwave manufacturer, in
attempting to meet these five re-
quirements, must realize that the
provision of microwave equipment
is only the beginning in fulfilling
a telephone company’s needs.
Many other factors concerned with
the installation, operation, and
maintenance of the system take on
as much significance as the char-
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acteristics of the basic radio

equipment itself.

Installation Costs

Installation cost is one of the
most important of the five basic
requirements of microwave for the
telephone industry. An important
part of the total installation cost
may be the cost of the microwave
equipment. This is especially true
for relatively simple installations.
In many cases however, particu-
larly where large antenna struc-
tures, emergency power supplies,
power lines, access roads, and
buildings are involved, the cost of
the radio and carrier equipment
may be only of incidental impor-
tance. Fig. 2 shows a typical re-
mote repeater station in which the
cost of the transmitting and re-
ceiving equipment was only a
small part of the total installation

Tele-Tech & ELECTRONIC INDUSTRIES

cost. Fig. 3 shows a simple pipe-
mounted antenna for a relatively
inexpensive microwave installa-
tion.

Of the many items contributing
to the initial cost of a microwave
installation, several factors under
the control of the manufacturer
are important in keeping the first
cost as low as possible. These fac-
tors include the design of equip-
ment especially for telephone use,
the construction of equipment to
promote ease of installation, and
the provision of information and
instruction material for telephone
personnel.

Another factor which reduces
initial cost is the availability of a
completely engineered microwave
system instead of component parts
which then require expensive en-
gineering coordination. Also, ac-
curate and up-to-date engineering
and ordering information supplied
by the manufacturer saves time in
writing specifications and requisi-
tions, and assures complete deliv-
ery of the equipment.

An important reason for keep-
ing the first cost of a microwave
system to a minimum is to improve
its competitive position with re-
spect to open-wire and cable fa-
cilities. At present, the prove-in
distance of a single-section micro-
wave system may be as short as

Fig. 2: Typical re-
mote repeater sta-
tion. Cost of trans-
mitting and receiving
equipment is only
small part of total
cost.
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Fig. 3: Simple pipe-mounted installation

15 miles. For distances less than
this, cable and cable carrier still
appears to be the most appropriate
facility. In the future, however,
improved and more economical mi-
crowave techniques can be ex-
pected to reduce the prove-in dis-
tance to even less than 15 miles.

An instance is known where a
single-section 48-channel system
was installed over a 17.5 mile path
between two cities. At each end
of the svstem antennas were
mounted on pipe masts on top of
the telephone company office build-
ings. In engineering the system,
a comparison was made between
the cost of the 48-channel micro-
wave and an equivalent cable in-
stallation. It was determined that
cable would have cost about $4500
more than the radio and multiplex-
ing equipment, installed and ready
for service. In this particular
case, the difference in cost was
important; but the deciding fac-
tors were the expandability, reli-
ability, and the ease and sim-
plicity of installation of the mi-
crowave. Table 1 gives a compari-
son between the installation costs
of an expensive and a simple in-
stallation.

Medium-route microwave usu-
ally is expected to provide trans-
mission facilities for part of, or
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Microwave (cont.)

all of, one link in the nation-wide
toll network. It is therefore nec-
essary that the microwave system
have characteristics which main-
tain satisfactory toll-quality per-
formance.

The four most important trans-
mission characteristics of a mi-
crowave system are flat frequency
response, level stability, frequency
stability, and adequate signal-to-
noise ratio. The first three usually
are the least troublesome to the
microwave manufacturer because
they represent areas in which con-
ventional radio engineering tech-
niques are applicable.

The operational characteristic
which gets the closest scrutiny by
telephone engineers is the capabil-
ity of the microwave to provide a
transmission medium in which all
carrier channels are within the
noise limits prescribed by ac-
cepted toll standards. The noise
contribution of the microwave is
the factor which limits, more than
any other single characteristic,
the system’s length and channel
capacity.

In the engineering of links (toll
trunks) for the nation-wide toll
dialing system, a frequently
quoted objective is the mainte-
nance of total long-term! average
noise below +381 dba;? The noise
level per link may rise above this
for small percentages of the time.

A link may be made up of com-
binations of cable, wire-line, and
microwave in tandem. Therefore,
the microwave system’s noise con-
tribution will be limited to a value
which is the difference between
the accepted standard and the
added noise power contribution by
the cable, wire-line, and chan-
nelizing equipment. Since each
application of microwave involves
different factors, it is necessary
that the manufacturer provide ac-
curate noise performance data to
the telephone transmission engi-
neer.

The noise contributed by the
microwave system comes from
three main sources:

1. The modulator of the trans-
mitter (modulator noise).

90

Expensive Repeater Installation
Land and Building...... ... .. .. $25,000
Access Road ... ... .. ......%18,000
Antenna Supports .. .., ... ... .. $ 6,000
Installation and Accessory Equip. $90,000
Radio Equipment .. ... .. .. .. ... $20,000

$149,000

the total installation first cost.

TABLE 1: Comparison of Costs Between an Expensive and a Simple Installation

Radio Equipment Cost is 13.5% of Total Cost

In an average installation, the microwave equipment cost amounts to less than 50% of

Simple Terminal Installation
Antenna Support ... ... ....... $ 500
Installation and Accessory Equip.. $1,000

Radio Equipment ... ... .. .. ... $8,000

$9,500

Radio Equipment Cost is 84% of Total Cost

2. Intermodulation distortion
due to nonlinearities in the
microwave equipment.

3. The head-end of the receiver
(receiver thermal noise—of
principal interest during fad-
ing).

The importance of the noise con-
tributions from these sources de-
pends upon the number of re-
peater sections in a system, the
section lengths, and the propaga-
tion path clearances. The noise
produced by each source must be
kept as small as design and manu-
facturing techniques will allow be-
cause individual noise contribu-
tions are additive on a power
basis.

Modulator noise can be mini-

mized by good equipment design.
but can never be eliminated. A

typical microwave transmitter for
telephone use will generate about
14 to 416 dba of such noise.

Intermodulation distortion is a
more complex noise source. The
linearity of the modulator, de-
modulator, and wideband ampli-
fiers under peak load conditions
determines the amount of noise
contributed as intermodulation
distortion. Loading depends upon
the type of carrier system, the
peak number of channels in use
at one time, and the talker levels.

(1) Long term is considered to
be more than 50% of the time.

(2) All noise measurements
quoted are at a zero level trans-
mission point with F1A weighting.

Complete and accurate informa-
tion on the performance of the

(Continued on page 126)
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No. 37—VTVM High-Frequency Error

By J. F. SODARO

T very high frequencies the
VTVM indicates less than the
peak applied voltage because of
electron transit-time effect within
the input diode. When travel time
is a large percentage of the input-
voltage cycle-duration, some elec-
trons may not pass from cathode
to plate before plate potential falls
below the value required to attract
these electrons. The transit-time is
proportional to the cathode plate
spacing and to the shape of these
elements. Furthermove, the error
is inversely proportional to the
square root of the applied peak
voltage. For moderate to small
errors the following relation ap-
applies? 2
Error — - 9.841 fI\d_ )
V' E x 100
in which f is in CPS, K is approxi-
mately 1050 for cylindrical elec-
trodes and 2100 for plane elec-
trodes, d is the cathode-plate spac-
ing in inches, and E is peak applied
volts.

Engineers designing or using
diode-voltmeters for high-frequency
measurements may find it desirable
to estimate measurement error for
such instruments. This error de-
pends upon applied voltage, fre-
quency, and diode characteristics
as shown by Eq.1. Repetitive eval-
uation of Eq.1 is simplified by the
use of the mnomograph shown in
Fig. 1. To use this nomograph, se-
lect the electrode spacing in inches
on the d scale and peak applied
voltage in volts on the E scale. Con-
nect these points with a straight
line and locate a turning point
where this line intersects the T
scale. Locate frequency in MC on

J. F. SODARO, Registered Engineer, 2924
Selby Ave., Los Angeles 64, Calif.
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Nomograph provides a quick calculation of the error
introduced by the transit-time effect in the input diode
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the f scale and connect this point
with the turning point by a second
straight line. Where this line
crosses the ERROR scale, read the
error in per cent using left side for
diodes with cylindrical electrodes
and right side for diodes with plane
electrodes.

As an example, assume that the
input diode has cylindrical elec-
trodes spaced .008 in. For an input
of .8 v. peak at 50 MC estimate the
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instrument error. Draw a straight
line from .008 on d to .8 on E and
locate turning point where this line
crosses T. From this turning point
to 50 on f draw another line which
crosses the left side of the ERROR
scale slightly below 49%.

References

1F. ©. Terman and J. M. Pettit, “Elec-
tronic Measurements,” p. 25-28, McGraw-
Hill, New York, 1952.

21,, S. Negaard, “Electrical Measure-
ments at Wave Lengths Less than Two
Meters,” Proc. I.R.E., p. 1207, Sept. 1936.
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Design For A

Shock-Resistant Graphic Milliameter

Reliable operation under shock conditions up
to 30 g. such as exist in aircraft,
is achieved by using transistorized
servo amplifiers and heated ball point pens.

By G. WALTERS

Director of Research
Dalmo Victor Co.,

San Carlos, Calif. to be designed specifically for such
a purpose, and must combine ac-
curacy, reliability, simplicity of
operation, and small physical size
with ability to operate under wide-
ly varying conditions of vibration
and shock.

Electronic Section

Fig. 1 shows the electronic
section of a recording milliammeter
designed for airborne applications.
Designed for a full scale range of
.5 ma, the unit is composed of a reg-
ulated power supply, the circuitry

Fig. 2: Ball point pens are electrically heated

required to provide internal test at low temperatures
TABLE |
Sensitivity *+0.5 ma for full scale deflection
Input Impedance 15,000 ohms
. . Frequency Response Full scale to 3 cps
Fig. 1: Switch at right gives on-off and 6 test d 1/10 scale to |5pcps
pasitions Dual Pen Recording Red and green channels completely

isolated one from the other and from
chassis ground

Paper Width 4.25 in. total
HE increasing complexity of 4 in. writing. width
. . p y A Paper Supply 1-15/1& in. diameter roll. 1,000 in.

-+ modern aircraft brings with it in length
an ever mcreas~ing need to record Paper Speed Manually set to 12, 3, or % ipm
numerous functions while in flight. Case Size 5% in. wide x 7 in. high x 7 in. deep
Attempts to utilize existing lab Weight 8 Ib.
type recorders have had only Vibration 10-55 cycles—=0.030 in. excursion
limited success because of the ex- Shock 30 g for 15 msec duration,
cessive bulk, weight, and vulner- 3 d":°*'°'“ .
ability to shock and vibration I;",’{femf;‘_re _Soh 2 +7',C' J
usually exhibited by such instru- iing, ime 55 br (ot 3 ipm paper speed)

¢ Power [nput 115 v. 400 cps at 4 a.
ments. 28 v. dc at .25 a.

It has become evident that a
successful airborne recorder needs

92 Tele-Tech & ELECTRONIC INDUSTRIES - August 1956
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signals, and two plug-in transistor
servo amplifiers.
Circuit
A circuit diagram of one-half of
the unit is shown in Fig. 4. The
power supply is a standard, full
wave rectifier utilizing 1N256
silicon diodes with voltage stabiliza-
tion by a type 578TWA regulator
tube. Each plug-in transistor
amplifier contains cascaded 903 and
952 silicon transistors driving a
pair of 2N57 germanium power
transistors.

Stabilization

The gain of the circuit is stabi-
lized by means of negative feedback
through a 100K resistor between
the base of the 952 transistor and
the collector output circuit of the
2N57. The introduction of negative
feedback along with the degenera-
tion introduced by the 2 ohm
resistors in the emitter circuits of
the 2N57 provides adequate stabili-
zation over a temperature range
of —55 to +71°C. Each amplifier
assembly is approximately the size
of a package of cigarettes. The
gain of each amplifier is 60 db;
the input impedance is 60,000 ohms,
and the output impedance is 200
ohms. A maximum average output
of 3 watts is supplied to the control
winding of the servo motor.

Pen Assembly

A photograph of the pen as-
sembly is shown in Fig. 2. Each
pen is driven by a two-phase servo
motor through two stages of pre-
cision spur gearing. Servo followup
voltages are obtained from in-
dividual potentiometers which are
coupled into the gear train so as
to rotate 225° for full-scale pen

Tele-Tech & ELECTRONIC INDUSTRIES
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Fig. 4: Gain is stabilized by negative feedback through 100 K resistor

travel. The pens are zeroed by
rotating the potentiometer bodies
relative to the recorder frame.

As can be seen from Fig. 2,
sturdy pen arms and rugged drive
units have been provided to pre-
vent malfunction due to vibration
and shock. The design is such that
vibrations of 10-55 cps produce no
more than =.030 in. excursion of
the pen.

Chart Drive

The third subassembly, the chart
drive unit, is shown in Fig. 3, and
the complete unit in Fig. 5. Im-
portant mechanical considerations
in the design of this recorder were
provision of self-testing and cali-
bration features, unit construction
to facilitate accessibility and ser-
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vice, and a self-centering, sprocket-
less chart transport unit. Table 1
lists important characteristics of
the unit.

Fig. 5: No shock or vibration isolators are
required
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"Reps”’ & Distributors Serving the

REPRESENTATIVES

This section lists those representatives oper-
ating os independent ‘'‘reps'' who handle
two or more lines and located in Calif., Ore.,
and Wash. They do not include factory staff
salesmen. Asterisks (*) indicate membership
in ""The Representatives'' of Electronic Prod-
uet Manufacturers, Inc. Telephone numbers
are given to speed contracts.

Arizona
PHOENIX

Moore Sales Co Harry A Box 7245 AM 5-4662
Neely Enterprises Hdars N Hollywood
Shefler Co H George Box 1587 AL 8-7893

TUCSON
Marshall Co G S Hdars Pasadena

California

LOS ANGELES AREA

Alderson Co Wes 10422 National Blvd TE 0-1030
*Agpleton Co Harry 136 San Fernando CA 5-5513
*Barron-Jur Co 817 S Hoover St DU 3-5248
*Barstow & Doran 1406 S Grand Ave Rl 6191
Bauu;smgg E J 1914 N Cogswell (EI Monte) FO

*Becker Co Herb 1140 Grenshaw Blvd WE 1-1257
Berman Co J 1141 La Cienega St OL 5-8921
*Brazan P L 3257 W Pico Blvd RE 1-2186
Carlton Eng's 1102 S Western RE 2-8103
*Cochrane-Barron Co 408 S Alvarade St DU 5-1715
Cohn S H 1769 S Holt Ave TE 0-4398
*Costello J D 1917 S Bronson Ave RE 3-6322
Craip Ralph P 715 N Harper Ave WE 0468
Davidson & Assoc J 2803 Los Flores (Lynwaod) NE
6-2245 ’
*Davis Sales Co George 5259 E Beverly Blvd UN
3-3594
Detsch & Co Hdgrs San Francisco
Dudek & Co R C 407 N Maple Dr (Beverly Hills)
BR 2-8097
*Ealy Co M D 633 S La Brea WE 5-0771
Eastman-Pacific Co 2320 E 8 St TR 6317
‘ng]?{ds & Co Jackson 6047 Hollywood Bivd HO
Elecnair Co 3903 Warner Bivd (Burbank) VI 9 2874
*Emmett F A 2837 W Pico Blvd RE 1-8211
Engineering Sales 406 S Main St MA 6-9159
Erlanger Sales 4217 W Jefferson Bivd RE 1-2238
*Feldman Co Henry 1244 S Grand Rl 9-8803
Fox Assaciates 5401 Santa Monica Bivd HO 3.7194
Geist Co W K 3177 Glendale Blvd NO 5-8910
lesbesrt76_6; Co M B 6214 W Manchester Ave DR

Graham Sales 1200 Sycamore Ave (Hollywood) HO
2-3552

Hansen C A 1406 S Grand Ave Rl 8:6191

Hardie Co R M 901 S Manhattan PI RE 4.2752

*Harmon Co W S 121 N Robertson Bivd (Beverly
Hills) BR 2-3321

*Harris A W PO Box 1116 (Gardena) OR 8-4817

Hast Nate 301 S Reeves Dr (Beverly Hills) CR
5-2652

'Hastl‘;l)us Sales Co 4942 Vineland Ave (N Holly-
WOl

Heeger Inc 1011 Venice Blvd DU 9-6775

Heim & Sheer 11168 Santa Monica Blvd GR 7-3208

*Hill Sales Co J T 420 S Pine St (San Gabriel)
AT 7-9633

Holmes Co C E 107 North Ave 64 CL 6-2255

Je»;etstos 0 13537 Addison St (Sherman Daks) ST

King-Moon Co 15044 Ventura (Sherman Daks) ST
4-5404

*Kittleson Co 416 N La Brea WE 3-7371

*Knight Co W Bert 10373 W Pico Bivd BR 2-5647

*Koessler Sales 6907 Melrose Ave WE 6-6271

La Moree G D 1325 San Julian Rl 8-7341

Larshan Inc 1409 Wilshire (Santa Monica) TE
0-8489

*Lasure Co Harry 12045 Magnolia (N Hollywood)

*Loukota Co Douglas 1052 W 6 St MA 6-4505

Lynch & Son C R 3307 Glendale Blvd NO 3-8236

Lynn & Brooks 3055 Wilshire Blvd DU 2-2255

Ma';m ;xssuclates Martin 14751 Keswick St (Van
uys

McCarthy Assoc 16 N Marengo Ave (Pasadena) SY
2-8272 i &

*Marsh Co J W 4216 W Jefferson RE 2-0145

*Marshall Co G S 40 S Los Robles (Pasadena) SY
5-2022

*Marshank Sales 7422 Melrose Ave WE 8-2591

Maynard Sales Co 6214 W Manchester OR 8-3150

‘Mlllerg(; B 1550 N Highland (Hollywood) HO

11!
Mitchel C H 256 S LaPeer (Beverly Hills) BR
2-0183
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*Neely Enternrlses 3939 Lankershim Blvd (N Holly-
wood) ST 7-0721

*0lander & Co Roland 7225 Beverly Blvd WE
5-1211

Osborne R E 1757 Garfield (S Pasadena)

*Owens Co Lee H 2331 W Washington RE 5-0230

Perimuth Electranic Assoc 2419 S Grand Ave Rl
7-4321

Possner Co 1223 Venice Blvd DU 8-0508

*Power Ralph L 767 Castelar St MU 5277

Renz Roy E 1406 S Grand Ave Rl 7-3893

*Rissi Al J 2724 S Peck Rd (Monrovia) DO 6-2135

*Roberts & Assoc E V 5068 W Washinpton WE

8-2541

*Rupp Co V T 2230 W 11 St DU 3-4197

Rush & Assoc C B 3757 Wilshire Blvd DU 8-7585

*Saul & Assoc H M 5015 San Vincente Bivd WE
8-3591 :

*Schoenduve H W 7407 Melrose Ave WE 3-7276

*Seigel Co Samuel 1133 S LaCienepa Blvd OL
5-8870

Shephard-Winters Ce 7559 Melrose Ave WE 8-2996

Sievers Edward S 1662 Hillhurst Ave NO 2-1105

Skahill Ed A 933 N Kenmore Ave NO 3-4453

Smedley A B Box 67-C (Pasadena) SY 8-1174

Snitzer T Louis 5777 W Pico Blvd WE 8-2074

Snyder L G 1418 N Highland (Hollywood) HO
9-6278

Starr Edwin E 4101 Rhodes Ave (N Hollywood)
ST 7-5879

Stern &SCo | R 4109 Burbank Blvd (Burbank) VI
9-119!

Sodaro Co J F 3895 Main St (Culver City) TE
0-3

213
*Stolaroff Co M A 4622 W Slauson Ave AX 3-6219
*Stone Assoc Carl A 1102 S Western Ave Br 2-8103
*Stone Sales Co R L 9548 W Pico Blvd BR 2-4916
*Strassner Co Conrad R 1865 N Western Ave HO
7-7086
Tivy Gearge S 1148 S Grand Ave RI 7-7553
*Tubergen Assoc 2234 W 11 St DU 9-3173
Uecke E H 4938 Neola PI CL 7-9611
Van Groos Co 14515 Dickens St (Sherman Oaks)
ST 7-9615
*Wallace & Wallace 1206 Maple Ave Rl 7-0401
*Weber Co Wedge 1712 Venice Blvd DU 7-2111
*Weightman H G 4104 Burbank Blvd (Burbank)
VI 9-2435
Western Control Equip 14615 Ventura Blvd (Sher-
man Qaks) ST 7-0447
*Western Electronic Enterprises 3348 W Compton
Bivd (Gardena) OR 8-4817
*Wiley Paul F 1632 Silverlake Bivd NO 3-8028
*Wood Co A M Box 150 (Elmonte) CU 3-1201

SACRAMENTO
Neely Enterprises Hdars N Hollywood

SAN DIEGD
Neely Enterprises Hdqrs N Hollywood

SAN FRANCISCO AREA

*Ault C E 906 Willow Rd (Menlo Park)

*Barstow & Doran 248 9 St UN 3-2079

*Belchamber P A 1401 Middle Harbor Rd (Oak-
land) GL 1-4460

Belilove Co 420 Market St YU 2-3713

*Berman Co E L 780 Natoma St UN 3-0317

Btainard W V 1010 Grosevnor Pl (Oakland)

*Brandt E W 1355 Market St UN 1-2367

Cochrane-Barron (Palo Alto) Hdars Los Angeles

Detsch & Co 341 10 St MA 1-2788

Eichorn & Melchior 749 Bryant S

*French S P 721 Garland Dr (Palo Alto) DA
3.0597

Harriss Sales Co L H 383 Brannan St YU 6-1084

Held Herman E 147 10 St UN 3.4250

*Hodges Elmer 921 Bryant St UN 1-2367

Kittleson Co 2166 Market St HE 1-5304

*Lebell Frank 195 2 Ave SK 1-7298

*Lewis Assoc Dean 219 9 St UN 3-1414

*Lopan Sales Co 150 8 St HE 1-0692

Marshall Co G S (Redwood City) Hdqrs Pasadena

Marshall Harry E 104 Olive St OR 3-2173

*Melchior Wm 749 Bryant St DO 2-1038

*Meyer & Ross 113 10 St HE 1-0652

*Moulthrop Co F W 1234 Folson St UN 3-0445

*Moulthrop & Hunter 165 11 St HE 1-2624

Maxon Sales G E 422 Lajolla Ave (San Mateo) FI

-2866

*Neelyd Enterprises 2830 Geary Blvd Hdqrs N Holly-
WOO!

*Newman H L 420 Market St YU 6-3897

*Nickerson & Rudak 381 Brannan St YU 2-2982

*Nott & Co L A 1061 Howard St HE 1-4738

Peninsula  Assor 2857 E! Camina Real (Redwoed
City) EM 9-1226

Pfiieper Co 28 37 Ave (San Mateo) FI 5-1134

*Purdy Co W J 312 7 St UN 3-4321

®Ross Co D H 534 E! Camino Real (San Carlos)
LY 3-8224

*Sinai Arnold A 65 9 St UN 1-6259

*Striker Co J E 1369 Laurel St (San Carlos) LY
1.0736

*Tompkins # Co W W 941 Newell Rd (Palo Alte)

A 3-3270
*Vermilya R H 1258 Fitzperald Ave VA 4-6714

STOCKTON
Detsch & Co Hdars San Francisco

Tele-Tech & ELECTRONIC INDUSTRIES -

Oregon
PORTLAND
Bowers Robert S Hdqrs Seattle Wash
*Burcham Co Don H 510 NW 19 Ave CA 7-3830
Carlson Co Fred W Hdqrs Seattle Wash
Eckersley James W 3150 SW Hamilton St CA 8-0308
Hawt_l;grne Electronics 700 SE Hawthorne Blvd Fi

Lee Co D M Hdqrs Seattle Wash
‘LguulsCu Richard 3834 SE Milwaukee Ave BE 6-
9

*Minthorne Co L L 7521 NE Glisan St KE 3-0010
Stroum Co S N Hdaqrs Seattle Wash
*Weber Co Dale 234 Sherlock Bldg AT 5403

Washington
SEATTLE
Backer Co J J 221 W Galer AL 6470
Burcham Co Don H Hdqrs Portland
Carlson Co F W 120 Dexter Ave EL 6630
®*Dooley J R 3606 Magnolia Bivd AL 3208
®Drake Rush 1806 Bush P{ EA 1737
*Haight Co Fred H 3212 Eastlake EA 1818
Jensen Co Vernor 0 2616 2 Ave MU 2929
Johnston Co Rav 11009 Evanston Ave EM 0856
*Lee Co Dave M 2517 2 Ave MA 5512
Legyg Co Richard Hdgrs Portland
Levinson Co Harry 1117 2 Ave MA 5317
*Marsh Agencies 2601 1 Ave MA 8761
*Merritt Co Rom 120 W Thomas GA 6644
Norris Co G D 3010 1 Ave EL 1344
®Northwestern Agencies 4130 1 Ave S EL 3882
®Parsons & Co C B 3028 1 Ave MU 3933
*Porter Co Burt C 4310 Rooseveit Way ME 6828
*Stroum Co S N 1612 Broadway FR 7515
Testco Boeing Field MO 4895
*Wedel Co Frank 3215 Western Ave GA 0222
*Widdekind Co M K 216 1 Ave N EL 6981
SPOKANE
*Quinn J P P 0 Box 7051 EM 6621

DISTRIBUTORS

These are the names and addresses of organiza-
tions handling the distribution of radio-TVY-
electronic parts and equipment in Calif., Ore.,
and Wash. Asterisk (*) indicates membership
in National Electronic Distributors Association
(NEDA). Telephone numbers are given to speed
contacts.

Arizona

PHOENIX
Etectrical Comm 202 E Fillmare AI 2-8248
Electrical Equin 1 Ave at Madison 3-3186
General Electric Sup 1102 N 22 Ave AL 8-6721
Grayhar Electric 434 W Madison AL 2-2375
Mathias & Cn Albert Hdars EI Paso Tex
Midland Specialty 1930 N 22 Hdars E} Paso Tex
sRadio Parts of Ariz 214 S 11 Ave Al B-6476
Radio Spec & Appl 305 E Roosevelt AL 4-7184
Southwest Wholesale 2 at Madison AL 2-1743
Westinghouse Elec 1110 N 21 AL 4-9276

TUCSON
Art Electronic Supoly 145 S Park 4-4413
*Elliott Electronics 418 N 4 Ave 4-2473
General Electric Supply 2 E 6 St 3-4773
Graybar Electric 212 S Park Ave 2-6439
*Standard Radio Parts 218 N 1 Ave 3.2545

California
ALHAMBRA )
*Coast Electronic Supply 2708 W Main CU 3-4049
BAKERSFIELD

Arbuckle J € 500 E 19 St Hdars Fresno

Dunlap Radio & TV 1134 33 St Hdars Stockton

Radio Specialties Hdqrs Los Angeles

Valley Radio Supply 716 Baker St FA 7-8831
BERKELEY

Pacific Radio Supply 1940 Ashby Ave TH 3-8900
BURBANK

Dean's Electranics Hdgrs Long Beach

Pacific Radio Exch Hdqrs Hollywood

Valley Electronic Supply 1302 N Magnolia Bivd
CATHEDRAL CITY

Whalesale Electronic Specialists PA 8-3302
CHICO

Dunlap Radio & TV Hdqrs Stockton

Kemp Co E M 815 Main St FI 2-8703

Radio Television Products Hdgrs Sacramento
CONCORD

Pacific Radio Supply Hdars Berkeley

"EL CENTRO

Ainza Electronic 540 Broadway EL 2-2528
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West Coast Electronic Industries

EL MONTE
Kimball-Stark 713 S Tyler FO 0-2594

EUREKA
Redwood Electronics 711 Summer St HI 2-1301
FRESNO
Arbuckle J C 2349 Kern 4-6555
Billings Wholesale Radio 817 Broadway
DeJarnatt Whsle B J 223 Fulton 2-2153
Docley Harry 725 L St 2-4108
Dunfap Radic & TV 2617 Tulare St Hdgrs Stockton
General Elec Supply 1234 0 St 4-4746
Graybar Electric 101 Van Ness Ave FR 2-4175
Intand Electronic Sup 843 Divisadero St 6-9666
Kinney & Faust 1740 Van Ness 6-8321
Ports Mfy Co 3265 Belmont 3-6728
Westinghouse Elec 2608 Calif 4-5091
FULLERTON
United Radio & Electr Hdqrs Los Angeles
GARDENA
Video Suppliers 14526 Crenshaw DA 9-4053
GLENDALE
Haperty Radio 6826 San Fernando Rd TH 8-2453
*Weatherford Co R V 6921 San Fernando RO 9-2281
HOLLYWOOD
Hoflywood Radio 5606 Hollywood HO 4-8321
Pacific Radio Exch 1407 Cahuenga HW 2-1393
Western States Elec 1509 N Western HO 5-7185
Yale Radio Elec 6616 Sunset Blvd GL 4169
INGLEWOOD
Cook Electronics 210 E Hardy St OR 8-7644
Inglewood Electronics 836 S LaBrea OR 4-2366
Newark Electric Hdgrs Chicago
LONG BEACH
Cal-Tenna Electronic 363 South St NE 6-1239
Dean’s Electronics 2310 American Ave GA 7-0955
Electronic Supply 3363 Lime St Hdqrs Pasadena
General Electric Supply 840 W 12 St 3-5311
Gough Industries 838 W 12 Hdqrs Los Angeles
Graybar Electric 800 W 16 St HE 2-2911
Kierulff & Co 1760 Pacific Ave Hdqrs Maywood
Lynde Electronics 1526 E 4 St 7-4807
*Scott Radio Supply 266 Alamitos 7-8629
LOS ANGELES
American Electronic 567 S Fairfax Ave WE 6-5181
Bell Radio Supply 1311 W Florence Ave PL 2-7191
Calif Sound Prods 7264 Melrose WE 1-1557
Ceazan J N Co 3535 S Broadway AD 1-9133
*Federated Purchasers 11275 W Olympia BR 2-0831
Figart's Radio 6320 Comm Sloat Dr YO 6218
Fredkin Co M S 1012 S Hill St RI 9-9705
General Elec Supply 700 Turner St MA 5.7141
G L Electronics 1632 Venice Bivd Rl 9-8188
Gough Industries 560 S Mission Rd MA 6-2474
Graybar Electric 210 Anderson AN 3-7282
Henderson Co 628 N Alvarado DU 2-8301
Henry Radio 11240 W Olympic Bivd GR 7-6701
Hollywood Efectronics 7460 Melrose Ave WE 3-8208
Kerwin Co J J 1525 S Flower St PR 5323
Kierulff Electronics 820 W Olympic RI 7-0271
K & L Radio Parts 1406 Venice Bivd RI 9-0553
Los Anpeles Radio 10217 Venice TE 0-5862
Pacific Television 4032 S Figueroa AD 3-8058
*Panel Bros 2605 E 4 St AN 2-5151
Quality Dist 1715 W 8 st
Radie Doc 721 S Main St VA 3104
*Radio Equip Dist 1340 S Oljve St PR 9151
Radio Parts Sales 5220 S Vermont PL 9-9178
Radio Prod Sales 1501 S Hill RI 9-7471
Radio Spec 1956 S Figueroa St RI 9-7271
Radio TV Sup 341 W 18 St RI 8-7131
Shelfey Radio 2008 Westwood GR 7-6741
United Radio & Elec 1924 S Grand RI 9-5241
*Univ Radio Sup 1729 S Los Angeles PR 5241
Warsco Sales Co 4301 S Figueroa St AD 3-8171
Westinghouse Elec Sup 905 E 2 MA 9-4161
MARYSVILLE
Dunlap Whsle Radio Hdgrs Stockton
MAYWO0O0D
Kierulff & Co 6058 Walker Ave LO 8-1192
MENLO PARK
Peninsula TV & Radio Supnly Hdgrs San Jose
MERCED
Dunlap Radio & TV Hdars Stockton
MODESTO
Dunlap Whsle Radio Hdqrs Stockton
Inland Electronic Suppliers Hdgrs Fresno .
Pacific Teletronic & Radio Sup 417 7 St 3-7751
MONTEREY
Peninsula TV & Radio Suppiy Hdgrs San Jose
Wholesale Electronics 229 Alvarado ST 2-7642
NORTH HOLLYWOOD
N Hollywood Radio 4212 Lankershim ST 7-3063
QAKLAND
Brill Co W D 198 10 St TE 2-6100
Cass Altschuler Co 6038 Telegraph UL 3-7557
*Elmar Electronics 140 11 St HI 4-7011

Tele-Tech & ELECTRONIC INDUSTRIES

General Electric Sup 5400 Hollis St OL 3-4433
Graybar Efec 1911 Union St GL 1-5451
*Millers Radio & TV 336 E 8 St TW 3-3848
Wenger Co E C 1450 Harrison GL 1-1020
Westinghouse Elec 711 E 8 TE 4-9900

O0XNARD
Kierulff & Co Hdars Maywood

PALO ALTO
Associated Radio Distr Hdqrs San Francisco
White & Co 788 Mayview Ave DA 3-4455
Zack Radio Supply Hdars San Francisco

PARAMOUNT
Ley Co E W 16514 S Garfield ME 3-5108

PASADENA
Dow Radio 1759 E Colorado SY 3-1196
Efectronic Supply 2685 E Foothill SY 5-5901
Empire Electronic Dis 37 E Union St RY 1.7671

PITTSBURG ‘
Dunlap Radic & TV Hdaqrs Stockton

POMONA
Anderson-Magas 1095 E Third LY 9-9669
REDWOOD CITY
Electronic Supply 1740 Broadway EM 8-4093
TV-Radio Supply 415 Lathrop Hdars San Francisco
RICHMOND
Millers Radio & TV Supply Hdqrs Oakland
RIVERSIDE
Electronic Supply Hdars Pasadena
SACRAMENTO
Broili-Parks 2225 19 St GI 2-2983
Capito! Electronics 1714 10 St GI 3-5931
*Dunlap Whsle Hdars Stockton
General Elec Supply 1131 *‘S" St GI 3-9001
Graybar Electric 1900 14 St GI 2-8976
*Kemp Co E M 1115 R St GI 3-4668
Meyberg Co Leo J Hdqrs San Francisco
Radie Television Prod 2012 19 St GI 2-7691
*Sacramento Electronics 1219 “S"” St HU 1-4821
Westinghouse Elec 1730 14 St GI 3-6525
SALINAS
Peninsula TV & Radio Hdqrs San Jose
SAN BERNARDINO
Featherstone Radio & Tv 1010 E St 81-1306
General Elec Supply 485 S “I'" St 5135
Gough Industries PO Box 222 Hdars Los Angeles
Graybar Electric 655 S ‘““H’" St ST 9-1051
*Inland Electronic Supply 843 Colton Ave 6-5571
Kierulff & Co Hdqrs Maywood
SAN DIEGO
Electric Supplies Dist 435 2 Ave
Electronic Equip Dist 1228 2 Ave BE 2-3155
General Efec Supply 450 2 Ave BE 9-0271
Gough Industries 3255 5 Ave Hdqrs Los Angeles
Graybar Electric 720 State St BE 3-1361
Radio Parts Co 2060 India BE 9-9361
Radio Specialties Hdqrs Los Angeles
Shanks & Wripht 2045 Kettner BE 9-0176
Western Radio & TV 1415 India St BE 9-0361

SAN FRANCISCO
*Assoc Radio Distr 1929 Market St HE 1-0212
Basford Co H R 235 15 St MA 1-8545
*Brown Co C C 61 9 St MA 1.7000
Edwards Co Frank 382 6 St MA 1.9700
Ets-Hokin & Galvan 551 Mission St EX 2-0432
General Electric Supply 1201 Bryant St UN 3-4000
Graybar Electric 1750 Alameda St MA 1.5131
Hauer Radio Parts Karl 281 9 St MA 1-0552
Kaemper & Barrett 1850 Miss UN 3-3080
*Meyherg Co L J 33 Gough St MA 1.3400
Offenbach & Remus 1564 Market St KL 2-2100
*Pacific Whsle 1850 Mission St UN 1-4843
*San Francisco Radio 1284 Market UN 3-6000
*Smith & Crawford 789 Stevenson St UN 3-2045
*Television Radio Supply 326 Market St EX 2-2898
Westinghouse Efec 201 Potrero UN 1-50S1
*Wholesale Radio 140 9 St HE 1-3680
*Zack Radio Supply 1424 Market MA 1-1424
SAN JOSE
Peninsula TV & Radio 881 S 1 St CY 4.8781
*Quement Frank 161 W San Fernando St CY 4-0464
San Jose TV Supply 999 S 1 St CY 4-7900
Schad Electronic 256 W San Fernando CY 7-5858

SAN LEANDRO
Millers Radio & TV Supply Hdagrs Oakland
Styles & Engleman 2255 Bancroft Ave LO 9-9433

SAN MATEQ

Associated Radio Distrs Hdgrs San Francisco
SAN RAFAEL

Abbett Co E B 345 Francisco GL 3-1130
SANTA ANA

Electronic Supply Hdqrs Pasadena
Grayhar Electric 301 French St KI 3-8309
Hurley Eflectronics 1434 S Main KI 3-9237
Radio & TV 207 Oak KI 2-6741
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SANTA BARBARA
Channel Radio Supply 523 Anacapa WO 2-3429
Dealers Wholesale 209 W Canon Perdido Hdars
Ventura

SANTA MARIA
Dealers Wholesale Supply Hdars Ventura

SANTA MONICA
Santa Monica Radio 117 Santa Monica EX 3-8231

SANTA ROSA
Santa Rosa Electro 1066 Santa Rosa Ave 7708

SOUTH GATE
Mac's Radio Supply 8320 Long Beach LU 8-4111
STOCKTON
DeJarnatt Whsle B J 515 N Hunter Hdgrs Fresno
*Dunfan Radic & TV 27 N Grant HO 6-7907
General Electric Supply 24 N Aurora St HO 5-7231
Kemn Co E M 50 N Wilson Way Hdars Sacramento
Radio TV Products Hdars Sacramento
Sacramento Elect Supply Hdgrs Sacramento
*Stockton Electronics 710 E Main St HO 5-2691

TEMPLE CITY
Radio Specialties Hdars Los Angeles
VALLEJO )
Associated Radio Distr Hdars San Francisco
Walker Co R Lyman 1219 Monterey St VA 3-5675
VAN NUYS
Kierulff & Co Hdars Maywood
Tans Radio & TV Supoly 14530 Calvert St ST
5-3123
VENTURA
Dealer’'s Whsle Supply 265 S Laurel MI 3-6147

WALNUT CREEK
Millers Radio Hdqrs Oakland

WEST LOS ANGELES
California Electronics 11801 W Pico BR 2-2126

Oregon
EUGENE
*Carlson Hatton & Hay 971 Oak St DI 4-4255
Graybar Efectric 2180 6 Ave W EU 4-2224
*United Radio Supply Hdqrs Portiand

KLAMATH FALLS
R F Supply 2367 S 6 St 6572

MEDFORD
General Electric Supply 121 W 4 St 3-2423
United Radio Supply Hdgrs Portland
*Walker Co V G 205 W Jackson 2-4558

PORTLAND
Appliance Whele 600 N W 14 AT 6584
*Central Distrs 1131 NW Couch CA 8-0146
Connelly Co F B 905 NW 12th Ave CA 1755
Eoff Electric Hdars Salam
General Electric Supply 300 NW 14 Ave BR 0651
Graybar Electric Park & Flanders BR 6641
Home Makers Supsly 824 S W 18 St CA 9385
H & R Radio Sup 5210 NE Sacramento AT 7-0057
Johnson Co Lou 1506 NW Irving CA 2.9551
North Pacific Supply 2950 NW 29 Ave CA 8-9576
Northwest Radio Supply 110 SE 8 Ave BE 4.9787
*Portland Radioc 1234 W Stark St AT 8647
Saelens Radio 1605 NW Everett CA 8.-6395
*Stubbs Electric 33 NW Park Ave BR 5404
*Tracey & Co 937 NW Glisan St CA 3-6263
TV & Radio Supply 720 SE Alder BE 2-1104
*United Radio Supoly 22 NW 9 Ave CA 3-6323
SALEM
Eoff Efectric P 0 Box 709 3-9251
Johnson Co Lou 935 § Commercial Hdars Portland
United Radio Sup 697 S 12 Hdars Portland

Washington

ABERDEEN

C & G Radio Supply Co Hdars Tacoma
BELLINGHAM

Waitkus Supply 110 Grand Ave 274
BREMERTON

C & G Radio Supply Co Hdagrs Tacoma
SENTRALIA

C & G Radio Supply Co Hdars Tacoma
ELLENSBURG

Geiger Radio W A 1101 Columbia 2-7701
EVERETT

*Pringle Radio Whole 2514 Colby Ave
KENNEWICK

Wible Radio Supply Hdqrs Tacoma
OLYMPIA

C & G Radio Supply Co Hdqrs Tacoma
PASCO

Lay & Nord Hdars Yakima
SEATTLE

Central Electronics 2023 7th Ave
Coast Radio 110 University St MA 9133
(Continued on page 155)
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New West Coast Products

OSCILLOSCOPE

Model 627R rack mounting 3 in.
Oscilloscope, 5% x 11 x 19 in., re-
sponds from DC to 300 ke and is
flat from DC to 150 kec. Horizon-
amplifiers are

tal and vertical

identical and balanced. All oper-
ating controls are grouped for
maximum efficiency and flexible
performance. The 3 in. CRT is
flat-faced and a tight tolerance
type with recurrent or triggered
sweep. It expands 8 times tube
diameter, Hycon Electronics, Inc.,
Pasadena, Calif. Tele-Tech &
ELECTRONIC INDUSTRIES (Ask
for 8-6).

READOUT INDICATORS

Three new in-line readout indi-
cators, the 5910 Series, for count-
ing instruments, feature all num-
bers in one plane to reduce oper-
ator fatigue and reading errors.
Indicators retain the reading
while the counter accumulates
new data, permitting more sam-
ples per unit time. Each digit con-
sists of a plug-in module formed

A-D CONVERTER

New eight-bit sine-cosine ana-
log-to-digital converter consists of
two disc-type commutators with
pick-off brushes. The double-brush
V-scan system is used to avoid

ambiguity. The input shaft is
scaled at 360° rev. full-scale in-
put. Coding is in continuous serial
binary form in increments of 2-8
for values of the functions from
zero to one. A ninth bit is in-
cluded to enable the encoding of
the value one. Librascope, Inc.,
Glendale, Calif. Tele-Tech &
ELECTRONIC INDUSTRIES (Ask
for 8-3).

TRIMMER POT

Sealed trimming potentiometer,
Trimpot Model 230, subminiature
in size, meets or exceeds Military
Humidity Specifications (MIL-E-
5272A). Furnished with wire-
wound or carbon resistance ele-
ment. Wire-wound unit operates
at 135°C, and dissipate 0.4 watts

by a p-c board, 2 tubes, 4 p-c re-
lays and a printed display panel.
Berkeley Div.,, Beckman Instru-
ments, Inc., 2200 Wright Ave,
Richmond 3, Calif. Tele-Tech &
ELECTRONIC INDUSTRIES (Ask
for 8-22).

96 For product information, use inquiry card on last page.

at 50°C. Screwdriver adjusted
over 25 turns, with a self-locking
shaft for stable settings. Allen,
Dorsey & Hatfield, Inc., 5010 Sun-
set Blvd., Los Angeles 27. Tele-
Tech & ELECTRONIC INDUS-
TRIES (Ask for 8-25).

Tele-Tech & ELECTRONIC INDUSTRIES -

BACKWARD WAVE OSC.

Model VA-161 miniature back-
ward wave oscillator is designed
for modern, miniaturized equip-
ment. It is instantaneously tuned

by changing voltage. Operates
"
& \, . o
“

5

over the normal 85 to 9.6 KMC
radar band on less than 300 v.
making possible the use of exist-
ing radar system power supplies.
Contains a permanent magnet
which weighs less than 5 lbs.
Tube is approximately 4 x 34 in.
Metal and ceramic construction.
Varian Associates, 611 Hansen
Way, Palo Alto, Calif. Tele-Tech
& ELECTRONIC INDUSTRIES
(Ask for 8-19).

TRAVELING WAVE TUBES

HA-12 S-Band and HA-13 X
Band traveling wave tubes feature
broadband operation. Primary
use for their pulsed power charac-
teristics is in microwave measure-
ments and in medium power driver
applications. Positive grid con-
trol is provided for amplitude
modulation and AGC. Characteris-
tics (HA-12): power out—1 w.;

helix volts—950 v.; cathode cur-
rent—35 ma.; grid volt—100 v.;
magnetic field 600 gauss. Hug-
gins Labs., Inc., 711 Hamilton
Ave., Menlo Park, Calif. Tele-
Tech & ELECTRONIC INDUS-
TRIES (Ask for 8-31)
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NCH << STANDARD
COMPONENTS

AUTOMATION...automatically made, therefore ¢ ! !

made with precision metal and electrical com- L
ponents. CINCH automatically assembled parts
assure the uniformity and quality mandatory for
use in AUTOMATION in the end users equipment.

CINCH SUB-MINIATURE SOCK-
ETS insure positive electrical con-
trol, hold tubes securely in place,
permit easy maintenance replace-
ment, yield maximum insulation
and minimum high frequency loss,

CINCH SOCKETS

CINCH MANUFACTURING CORPORATION
AND

HOWARD B. JONES DIVISION

TUBE (RECEIVER, TRANSMITTER AND

LOKTAL-MINIATURE-MULTIPLUG-

SPECIAL): BATTERY, ALL TYPES NOVAL-OCTAL (MOLDED BAKELITE,
C-R TUBE STEATITE, TEFLON, KEL-F AND
LAMINATED)
R
=Llela PLEXICON
ELECTROLYTIC PRINTED CIRCUIT
GLASS TYPE; 4 TO 7 PRONG

Centrally located plants
at Chicago, Shelbyville,
Pasadena and St. Louis.

SPECIAL SOCKETS TO SPECS
LAMINATED SUB-MINIATURE; HEARING AID TYPES
TV; 110V CIRCUIT BREAKAWAY

INFRA-RED RAY TUBE

HIGH ALTITUDE AIRBORNE TYPES VIBRATOR
KINESCOPE; MAGNAL, DUODECAL, PENCIL TUBE TRANSISTOR
DIHEPTAL

DIODE

{SHOWN ENLARGED)

Quantity production of low loss Mica
cecmponents. Finest molding machines and
equipment operated under most experienced
guidance and engineering supervision with
adequate aond unequaled facililies hos ad-
vanced CINCH to the foremost in production
of low loss Mica components in quantity.

The CINCH EDGE
CIRCUIT CONNECTOR
provides quick, easy
assembly. Eliminates
moisture trap.

Allows more flexible tolerances.
Lower cost. Available in
materials for both Military

and Commercial use.

‘k CINCH metal plastic assemblies fully
perform the service for which they
were designed and often have an-

ticipated the engineering needs of the future. So that

VACUUM TUBE SOCKET: today, judged by demand and usage, CINCH components

With buiit-in ceramic con- are “‘the standard"".

densers, Plexicon Tube Sock-

ets, no larger than standard re- CONSULT CINCH

ceiver socket, provide the mast ef-

fective method of by-passing . . .

with condenser close to tube ele-

ment providing shortest path to the

ground . . . capacity up to 1,000

MMF — the tube element may be

coupled or by-passed as desired.

CINCH-ERIE PLEXICON

CINCH MANUFACTURING CORPORATION
1026 South Homan Ave., Chicago 24, lllinois

Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass,
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don’t
compromise

Choose from the industry’s broadest line of Copper-Clad
laminates-NATIONAL COPPER-CLAD PHENOLITE

Designing complex commutators,
switching networks, television 1.F.
strips, or toying around with a Dick

“Tracy type wrist radio? Give your-
self complete design freedom . . .
choose a National Copper-Clad
Laminate with just the right mix of
properties to fit your most exacting
conditions.

Check your needs with a National
Application Engineer. For instance,
if cost is a factor and good electrical
properties all-important, there are
7 Paper Base Phenolic Resin Grades
to choose from. For applications ex-
posed to high temperatures, where
good arc resistance is a factor, there
is a Melamine Resin Glass Cloth Base

See National at
WESCON
Avugust 21-24

Los Angeles - e

Grade. Silicone Resin Grades provide
excellent electrical properties with
best possible heat resistance of all
laminates. National Epoxy Lami-
nates provide low moisture absorp-
tion, high arc resistance, high tem-
perature resistance and low dielec-
tric losses. And, new National HNP
Series Laminates providedouble bond
strength, assure perfect printed cir-
cuits in less dip solder time!

Name your application, give us
your property mix, there’s a top
quality PHENOLITE Laminate to help
make your electronic equipment
smaller, to make it lighter . . . and
to make it work!

Pan Pacific . ) )
Auditorium HERE’S HELP FOR YCU—our fact-filled, 12 page bulletin entitled **Mech-
Booths 119-120 anize Your Wiring with Copper-Clad PHENOLITE” contains full infor-
°%a® 3 mation on Copper-Clad PHENOLITE. Write for it today! Address Dept. F-8.

‘DHENOLITE.

Hiaminated PLASTIC

Mfr. of National Vulcanized Fibre  PHENOLITE
Laminated Plastic » National Nylon « Peerless
Insulation » Kennett Materials Handling '
Receptacles » Vul-Cot Wastebaskets « Lestershire /
Textile Bobbins » Vulcot Products for the Home.

NATIONAL

VULCANIZED FIBRE CO.
WILMINGTON 99, DELAWARE

In Canada: National Fitre Company of Canada, Ltd. « Toronto 3, Ont.

Tele-Tech & ELECTRONIC INDUSTRIES - August 1956 For product information, use inquiry card on last page. 99




ARE YOU, LIKE SYLVANIA,

Dr. R. G. Eutter, manager of Sylvania's
Physics Research Laboratories, under whose
“direction-basic. research in trqvehng wave
tubes ' is carried on discussing rob]ems
. with enginea R. 1. Harrison. Dr. Huttef
" " holding ‘a Swvania low level 2000-4000 mc
1 ampljtier tuk= in his hands.

When Sylvania started out on a traveling wave tube program, their research engi-
neers specified PRD test equipment. High quality was an important factor in their
choice. In addition, they wanted a line of test equipment covering a wide frequency
range to take care of future developments in higher frequencies.

If you, like Sylvania, are pushing to higher frequencies, you will be interested

in PRD’s full coverage and especally in the —

PR MILLIMETER WAVEGUIDE
' , ¥ TEST EQUIPMENT
Why? Because: 1. Precision really counts with millimeter equipment

2. PRD has pioneering experience in this field
3. The equipment is availakle nov;

3 o . e Write for
p! Complete
W'ﬁ (“‘p ﬁ ' N Catalog A

: é o _l:k_ ‘ |
MMW RESEARCH {%i; i

& DEVELOPMERNT CO., INC. &

Midwest Sales Office:

202 TWLARY STREET 1 SOUTH NORTHWEST HIGHWAY. PARK RIDGE, ILLINOIS — TAlcott 3-3174
BROOKLYN 1, N Y. Western Sales Office:
737441, SUITE 7, NO. SEWARD STREET, HOLLYWOOD 38, CAL. — HO 55237

Telephone: Ulster 2-6800

100 For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES - August 1956
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New film multiplies Corning Type N resistance range 10 times

on N25-N30 types...closer tolerance TC now available

Now you can use rugged, stable Corn-
ing Accurate Grade Resistors of high
resistivity in your critical circuits.

Corning scientists have developed a
new 600 ohms per square resistive film.
This new film, which is integrally
bonded to the glass core, increases the
resistance values for each Type N size
as noted above. This table shows you
the new ratings.

With this development, you also get
a much improved temperature coeffi-
cient. It can be guaranteed to =300
ppm/° C. over the temperature range
of —55°C. to *=105°C. referenced
to 25°C.

You get these noninductive resistors
in standard tolerances of 1%, or closer
if you wish. They are stable, have low
voltage coefficients and noise levels so
low they are difficult to measure. The

film and the core are impervious to
moisture. Even rough production han-
dling and thermal shock of soldering
will not alter values. Corning Type N
Resistors meet or exceed MIL-R-
10509A specifications.

You can use them in circuits where
other precision resistors are unsuitable
or in the place of costly wire-wound
resistors. With their stable, noninduc-
tive, low-noise characteristics, you can

use them in test equipment, high-
frequency circuits—wherever you’re
working with low-signal, high-gain

amplifier stages.

Our catalog sheet details complete
infermation. We'll send it to you with
samples and very interesting price lists
at your request. Write us or circle this
publication’s reader service number.

Other electronic products by Corning Components Department:

Fixed Glass Capacitors®, Transmitting Capacitors, Canned High-Capaci-
tance Capacitors, Subminiature Tab-Lead Capacitors, Special Combination
Capacitors, Direct-Traverse and Midget-Rotary Capacitors®, Metallized
Glass Inductances, Attenuator Plates.

Y

Tele-Tech & ELECTRONIC INDUSTRIES

#Distributed by Erie Resistor Corporation

Ask for information on these
other Corning Resistors:

Low-Power 3-, 4-, 5-, and 7-watt sizes.
Highest resistance range of any low-
power resistor.

Type S—Stable performance to 200° C.
Meet MIL-R-11804A specs. Values to
100,000 ohms.

Type R—High-power 2% or 5% re-
sistors, 7 to 115 watts. Range from 10
to 1,000,000 ohms. Noninductive.
Type H—High frequency—Standard
ranges from 10 to 1,000,000 ohms and
ratings from 7-140 watts.

Type HP—High-power resistors. 17, 30,
70, and 150 watts DC. Tolerances of
2% or 5%. Range from 30 to
Megohm.

Type WC-5—5 KW water-cooled. Range
—35 to 300 ohms. Versatile, adaptable.

CORNING GLASS WORKS, 95-8 Crystal Street, CORNlNG, N. Y.

Components Department, Electrical Products Division

WWW&& Cons
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... a combination that’s hard to beat!

Laminated plastics ...for a combination of properties that can’t be beat

SYNTHANE is a favorite material among engineers, de-
signers, and product-conscious executives because it pos-
sesses a combination of many properties. It is light in
weight, strong; has high dimensional stability, excellent
electrical properties and chemical resistance. It's also easy
to fabricate.

Printed Circuitry—the quick, error-proof way of
reproducing circuits—uses Synthane laminated plas-
tic because of its excellent insulation resistance,
making it an effective mounting material. It bonds
securely to metal foil; has high resistance to heatand
etching acids, has low moisture absorption and high
mechanical strength; and is easily punched.

Property combinations! Synthane has TENSILE STRENGTH CHEMICAL RESISTANCE
_ them . . . in over 30 individua! grades . . .

\ sheets, rods, tubes, moldings and com-

tc\amc“""\ pletely fabricated parts. Send for free
.19\.5\5“‘"5 illustrated catalog today.
S

SYNTHANE CORPORATION, 11 RIVER ROAD, 0AKS, PA.

!.102 For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES ~ Augusf 1956
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applications!

For industrial and high temperature

Silicon

power diodes!

Operating temperature range: —55° C to 4-150° C
PIV ratings from 50.volts to 600 volts
Rectified DC current range: 100 ma to 1.25 amperes*

*Mounted on cooling fins.

IN FULL
X STUD MOUNTED AND PIG TAIL LEAD CONSTRUCTION
PRODUCT'ON ALL-WELDED

HERMETICALLY SEALED
SHOCK-PROOF
HOUSING.

No solders or fluxes
used in sealing.

TWO STYLES AVAILABLE
Standard type for

International silicon diodes are the result of

8 years experience in the development of advanced e =3 Industrial Power Supply
-4 Application.
rectifier products...all manufactured to the highest standards o . Extra Low Leakage type

for magnetic amplifier

of reliability in the industry ! INTERNATIONAL RECTIFIER. .. application.
the complete line-SELENIUM-GERMANIUM-SILICON

Y -
T e
a world of differenee through rescarch!

international Rectlfler

SO0 REOP S ROAK TN ®
EXECUTIVE OFFICES: EL SEGUNDO, CALIFORNIA + PHONE OREGON 8-6281

NEW YORK: 132 E. 70TH ST., TRAFALGAR 9:3330+ CHICAGO: 205 W. WACKER DR., FRANKLIN 2-3889
IN CANADA: ATLAS RADIO CORP., LTD., 50 WINGOLD AVE. W., TORONTO, ONTARIO, RU 1-6174

THE WORLD'S LARGEST "SUPPLIER OF INDUSTRIAL METALLIC RECTIFIERS

L
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adapt from WESTERN GEAR'S many basic designs

Motors are shown at
same reduction as this photo
of standard paper clip.

PLANTS AT LYNWOOD, PASADENA, BELMONT,
SAN FRANCISCO (CALIF.) SEATTLE AND HOUSTON

~—REPRESENTATIVES IN PRINCIPAL CITIES

You can save production dollars by modification of prototype motors, fans and
blowers, converters, alternators and generators. At the same time, you get the benefit
of proven design and performance. Western Gear's extensive line of motors ranges
from 1/500th to 4 HP, 50 to 1,000 cycles in frequency; any desired voltage, designed
and built to meet military specifications. OQur engineers will gladly help you on any
rotary electrical equipment problem, show you how our production fucilities can help
cut product costs. Write for new catalog No. 254-A. Address Western Gear,

Electro Products Division, 132 W. Colorado St., Pasadena 1, Calif.

“The difference is reliability” = Since 1888 5615

WEST%GEAR

ENGINEERS AND MANUFACTURERS
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“After 1000 hours, G-E camera tubes still
give KATV top performance. Here's proof!”

S . A. R. Garrett, Chief Engineer,
W" Station K ATV, Little Rock, Ark.:

The monitor picture T’m pointing 1o originates
with a General Electric 5820 that has had over
1000 hours’ studio service. I'm holding in my
hand another tube we installed. Both are in regular
use, and their reproduction stays sharp, clear, and
uniform at all times.

“Another feature we like is low image retention.
With G-E camera tubes, we are able to get more
hours free of burn-in, even when some stationary
object—a kilchen range being advertised, a piece

of furniture, or what have you—has been tele-
vised for quite a while.

“It looks as if we will standardize on G-E camera
tubes in both our Little Rock and Pine Bluff
studios. They’ve proved to be a thrifty invest-
meni . . . and help us keep picture quality high!”’

* * *
Your local G-E 1tube distributor stocks G-E
Broadcast-Designed camera tubes. Phone him for

fast service! Tube Department, General Electric
Company, Schenectady 5, New York.

FProgress [s Ovr Most Important Prodvct

GENERAL &3 ELECTRIC

August 1954
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August
21, 22,23, 24,
1956

LOS ANGELES

CALIFDRNIA
See us at
BOOTH 913-914

% CUT CORES, Types C and E

% TOROIDAL CORES, Cased

and Uncased

% BOBBIN CORES

It's ARNOLD for EVERYTHING in TAPE-WOUND CORES

Opplications

Let us help you with your core re-
quirements for Pulse and Power
Transformers, 3-Phase Transformers,
Magnetic Amplifiers, Current Trans-
formers, Wide-Band Transformers,
Non-Linear Retard Coils, Reactors,
Coincident Current Matrix Systems,
Static Magnetic Memory Elements,
Harmonic Generators, etc.

For, Complete Dezity

Write for Bulletins:

* SC-107—Cut Cores, Types C and E

* TC-101A—Toroidal Cores, cased
and uncased

% TC-108—Bobbin Cores

ADDRESS DEPT. T-68

106 For product information, use inquiry card on last page.

MATERIALS: Deltamax, 4-79 Mo-
Permalloy, Supermalloy, Mumeztal,
4750, Monimax, Silectron, Permendur:
all are available for cores depending
upon the specific properties required.

GAUGES: The following standard tape
thicknesses are available for Arnold
tape wound cores in most of the mag-
netic materials mentioned above:
.012”, .004”, .002", .001"”, .0005", or
.00025", Bobbin cores are made from
tape .001’’ to .000125" thick.

SIZES: Cores weighing from a fraction

of a gram to many hundreds of pounds
can be supplied. Toroidal cores are
made in 27 standard sizes with nylon
cases. Types “C”” and “'E” cut cores are
made in a total of 530 standard sizes.
Many special sizes and shapes of both
gapless and cut cores are manufactured
for unusual requirements.

OTHER PRODUCTS: In addition to
Tape-Wound Cores, we also produce
a complete line of Mo-Permalloy
Powder Cores, Iron Powder Cores,
and permanent magnets. ® Let us work

with yoxu. WswW 5818 B

| THE ARNOLD [-NGINEERING CgMPANY

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION

ML General Office & Plant: Marengo, lllinois
A~ DISTRICT SALES OFFICES . . . New York: 350 Fifth Ave.
Annot®

Los Angeles: 3450 Wilshire Blvd.

Tele-Tech & ELECTRONIC INDUSTRIES -

Boston: 200 Berkeley St.

August 1956



FUSITE introduces '‘torture-proof”
solid glass headers with

/

greater resistance to mechanical shock
and vibration

greater resistance to heat shock

Here is the ruggedness you need in glass-to-
metal terminals to make production handling
simple. These headers come to you without
cracks or leaks—but more importantly, they

FUSITE

| TERMINALS

. PROTECT PRODUCT
L PERFORMANCE

Tele-Tech & ELECTRONIC INDUSTRIES -+ August 1956

6026 FERNVIEW AVE,,

stay that way without “*babying’’them through
your soldering operation and normél handling.

An interfusion of the glass and metal at
the ring and every pin together with firm but
carefully controlled compression makes han-
dling less critical.

Available in four basic flange types in a
wide variety of sizes and electrode styles and
arrangements.

Write for bulletin on this complete new line, Dept. U-5.

These “‘torture-proof”’ terminals will be featured
in the Fusite booth at Wescon Show August
21-24. Be sure and visit us at Booth #846-7.

/ THE F U s l T E CORPORATION

CINCINNATI 13, OHIO

For product information, use inquiry card on last page.



ﬁm‘s

OSCILLOSCOPE
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for Standard
19//
Relay Rack

lack Maunt=1 Digital vTVM —
anl¢ 514 high. Model 515R has a
broad raige of testing
applicazions Highly accurate and
»asy to weac. 3-digit display

red ices nterdolation and parallax
errcrs. For vigual readaut or
arirtou” apgl<ations.

Send
TODAY

HYCON ELECTRONICS, INC. Dept, L8
=. O Box 74S
*sodena, Cal fornia

Zend the [ates catalogs on Mecdes 627R and 613R.

|
b
for latest e — :
<atalogs ! R el - {
e % “ity. . _ Stcte :

For product information, use inquiry card on last page.

Tele-Tech & ELECTRONIC INDUSTRIES -

Video Recorder
(Continued from page 73)

is passed through the necessary
electronics to provide a video moni-
tor circuit. The picture appearing
on the monitor is thus derived from
the same FM signals which feed
the heads. Actual current in the
record heads is indicated by a
meter on the control panel. Posi-
tive assurance that normal record-
ing is in process is thus always
visible.

Sound Track

The sound track is recorded di-
rectly along the upper edge of the
two-inch tape in a conventional
manner. The circuitry and per-
formance of the sound system are
comparable in every way to those
of a professional audio recorder.
Frequency response and signal-to-
noise ratio make the fullest pos-
sible use of the FM television
sound transmission medium. Pres-
ervation of high fidelity sound,
long unavailable in delayed tele-
vision broadcasts, is an inherent
advantage of this magnetic re-
cording method.

Cue Channel

Multiplexed on the control track
is a narrow-band audio channel,
on which may be recorded instruc-
tions for later playback, informa-
tion concerning the ‘“take,” or any
other spoken cues which the user
may desire. TIts presence in no
way influences the function of the
control, video, or sound tracks.

Performance

The “live” quality of the video
tape playback is due mainly to two
inherent advantages over fast
photographic delay systems. The
electrical transfer-characteristic of
the special FM recording process is
inherently very nearly linear, giv-
ing faithful reproduction of the
full gray scale. The resolution
capability of the video tape re-
corder considerably exceeds that of
the average TV receiver.

Thus, when a tape recorded pro-
gram is telecast, the limitation of
picture quality will be in the home
receiver rather than in the trans-
mission. Horizontal resolution, de-

August 1956
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Hand holds Eimac 1KO15CA local oscillator C Band Kiystron, 5309-6000mc

New EIMAC Microwave Center Opens at Salt Lake City, Utah
for Research and Production of Local Oscillator Klystrons

A new microwave facility for Eimac local
oscillator reflex klystron research and produc-
tion opened last month at our Salt Lake City,
Utah plant. For 13 of the 22 year history of
Eitel-McCullough, Inc., the production excel-
lence of the Salt Lake City installation has been
instrumental in establishing Eimac as the world’s

largest manufacturer of transmitting tubes.

S A N

And now this production skill and decentral-
ized location 600 miles from the Pacific Coast
combines with research specialization to offer
ready made advantages to users of reflex kly-
strens. Investigate these Eimac advantages to
fulfill your requirements for development or
production of rugged local osciilator micro-

wave klystrons.

EITEL-MCCULLOUGH, INC.

B R U N O,
The World’'s Largest Manufacturer of Transmitting Tubes

C A LI FOCRNIA

August 1956

For product information, use inquiry card on last page. 109




WHY

SPARK GAP TUBES
ARE IMPORTANT-

and how Bendix Red Bank can help
you with spark gap problems!

West Coast Sales and Service:
117 E. Providencia Ave., Burbank, Calif.
Export Sales and Service:
Bendix International Division,

205 East 42nd St., New York 17, N. Y,

Ny - 27 4

Bendix Red Bank ‘“‘Spark Gap” Tubes
are specially designed to do two big jobs
in electronic circuits.

First, to act as a “triggering” switch—
ason jet ignition systems. Here, Bendix *
Spark Gaps pass high currents with
relatively low voltage drop and have the
advantage of being able to handle high
voltages in small space. Further, these
tubes can be made insensitive to ambient
temperature variations and are not
normally affected by pressure, altitude,
or humidity changes.

The second function of Bendix Spark
Gaps is as a protective element —guarding
radar equipment against voltage over-
load, to name one example. Here,
Bendix Spark Gaps keep high voltage
surges from getting through to damage
circuit components.

Our design and manufacturing experi-
ence with spark gap tubes is extremely
broad. If our extensive line of these
tubes . . . ranging from 750V to 50KV
in DC breakdown voltages . . . does
not already contain a type to fit your
needs, we are in a position to design one
to handle the job with the exact degree
of efficiency that you require.

To find out more about what we can
do to help you with your spark gap
problems, get in touch with RED BANK
DIVISION, BENDIX AVIATION CORPORA-
TION, EATONTOWN, NEW JERSEY.

* TRADEMARK

~&onct”

Canadian Affiliate: DiVISION AVIATION CORPORATION
Aviation Electric, Ltd., P. O. Box 6102, N
Montreal, Quebec. p
110 For product information, use inquiry card on last page.

termined by the bandpass and by
the constants of American TV
broadcast standards, is 320 lines.

Operation

In function, the video tape re-
corder is a logical extension of
present day audio recording prac-
tices. In common with audio tape
recorders, it has push-button con-
trol, re-usability of tape, immedi-
ate playback, and excellent rela-
tion of original versus reproduced
quality. It can, therefore, perform
for the TV industry something
like the same revolution which the
audio magnetic recorder has al-
ready performed for the radio and
recording industries.

Other Applications

Since the video tape recorder is
basically a long-playing, wide-band
recording device which presents at

T ——
o p— ‘,‘-’-—

—  a—

Fig. 5: Two-in. video tape compared to con-
ventional Y4-in. audio tape

its output all of the information
in a signal 4 mc wide with a sig-
nal-to-noise ratio in excess of 30
db, it is clear that the unit is
adaptable for color TV, radar sig-
nals, computer information, and
other high-speed data. Engineers
are already approaching the solu-
tion to the problem of color TV
recording, with the eventual aim of
producing a machine handling
either monochrome or color.

10% Price Cut on

Germanium Rectifiers

A price reduction averaging 10
per cent on 5 to 10 amp germanium
rectifiers has been announced by
GE. The new prices of the recti-
fiers bring them within the price
range of other equivalent dry rec-
tifiers.

Tele-Tech & ELECTRONIC INDUSTRIES -+ August 1956



MILLIONS OF VARIABLE RESISTORS

for every commercial and military need

e 315,000 sq. ft. of plant area devoted to variable resistors.

o A world-wide reputation . . . for economical uniform high
quality assembly . . . on a precision mass production basis . . .
by 1500 skilled, trained-on-the-job specialists . . . to your exact

individual specification.

Typical Bushing Mounted Controls

Minlaturized 3/4” dlameter composition

15/16” diameter composition

15/16” diameter composition with SPST
switch

R
ﬂi?*\
@ g T —
et
s
1-1/8” diameter concentric tandem tone

switch and compaosition variable resistor
with SPST on-off switch

A F :
1.1/8" dlameter composition with SPST
switch

é;;k

1-17/64” diameter 2 watt wirewound

=y
&

1-12/32” dlameter 4 watt wirewound

A CTS control can be tailored to your specific requirement. Let CTS SPE-
CIALISTS help solve your current control problems. Write or phone today.

EAST COAST OFFICE

130 N. Broadway
Camden 2, New Jersey
Phone: Woodlawn 6-1668
TWX No. Camden NJ 380
Phila. Phone: Market 7-3129
SOUTHWESTERN U.S.A.
John A. Green Company
137 Parkhouse

Dallas 7, Texas

Phone: Riverside 3266

WEST COAST SUBSIDIARY

Chicago Telephone of
california, Inc.

105 Pasadena Avenue

South Pasadena, Calif.

L.A. Phone: Clinton 5-7186

TWX LA 1105

CANADIAN SUBSIDIARY

C. C. Meredith & Co., Ltd.

Streetsville, Ontario

Phone: 310

The Exclusive Shecialisls in Precision Mass Production of Variable Resistors « Founded 1596

Typical Ear-Mount=d Controls

&
y 2

Molded shaft twist ear mounted 15/16”
diameter composition

&,
'

Hollow shaft twist ea: mounted 15/16”
diameter composition for screwdriver
adjustment

A5
*
Y —

J

Twist ear mounted 15/ 6” diameter com-
position with flatted shaft for push-on
knobs

oS

Twist ear mounted 15/16” diameter com-
position with SPST switch

g’

Twlist ear mounted 1£/16” diameter pre-
set tandem

:’&1
L
.-‘

Miniaturized clinch 2ar mounted com-
position

Miniaturized clinch gar mounted com-
position with SPST switch

SOUTH AMERICA
Jose Luis Pontet

Sao Paulo, Brazil
OTHER EXPORT
Sylvan Ginsbury

8 West 40th Street

Buenos Aires, Argentina
Montevideo, Uruguay
Rio de Janeiro, Brazil

New York 18, New York
Phone: Pennsylvania 6-8239

 Exceptionally good delivery cycle . . . on both commercial and

military orders.

e Write for complete 62 page catalog today.

Typical Printed Circuit Controls

e

v 4
Solder or clinch ear mounted 15/16”
diameter composition with flush shaft

A
E

Bushing mounted 15/16” diameter con-
centric tandem composition with SPST
switch

i
e
{7
N7

Self-supporting snap-in mounted 15/16”
diameter composition

Self-supporting snap-inbracket mounted
15/16” diameter composition with SPST
switch

Self-supporting snap-ln mounted com-
pact 3-section mulliple composition

&

Miniaturized bushing mounted 3/4” dia-
meter composition

Terminals For Wire Wrapping

§%~_ ,

R. %
S —
Bushi 15/16" diameter com-
position with SPST switch.

Typical Military Controls

Miniaturized 3/4” diameter 1/2 watt com-
position

-,

-

T i

i

15/16” diameter 1 watt composition

%
15/16” diameter composition with water-

seal between shaft and bushing and
bushing and panel

1-1/8” diameter composition

/-

“

1-1/8” dlameter 2 watt composition

-~

W
23
e

4

Ead

1-17/64” diameter 2 watt wirewound with
jocking type bushing

w,

3A

1-17/32” diameter 4 watt wirewound

Bunton BHOwNE AGYERTISING

Variable resistors shown 1/3 actual size

CHICAGO TELEPHONE SUPPLY
%m/w/?a 777

ELKHART » INDIANA



Now LARGE
WAVEGUIDE

For multi-megawatt radar and
scatter communications equipment

You can have early delivery on any large waveguide size from
WR-770 up. Available in straight runs, H-plane and E-plane
bends, S-bends and other shapes.

This new I-T-E waveguide is now being specified for both com-
mercial and military applications. Accepted for major critical
defense programs.

Treated aluminum construction resists corrosion. Waveguide is
sealed against all types of weather and is capable of pressuri-
zation. Has superior ability to handle highest powers with low
attenuation. VSWR 1.03 peak over entire range for straight
sections—proportionately low for other configurations. Avail-
able with fully engineered waveguide test equipment, plus
accessories and hardware. Competitively priced.

Write for complete technical details. I-T-E Circuit Breaker
Company, Special Products Division, 601 East Erie Avenue,
Philadelphia 34, Pa.

One of the smaller “large” waveguide sizes.
Others measure up to 21 in. major dimension.

I-T-E CIRCUIT BREAKER COMPANY
Special Products Division

112 For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES -
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Relay Tests

(Continued from page 70

selected duration will indicate
failure. The range of contact sep-
aration time should be between
5 to 1000 ysec. For convenience,
it should be possible to select any
value as the reject level within
this range. In addition, the in-
strumentation should measure
contact resistance, insulation re-
sistance, pull-in and drop-out volt-
age (or current), and other char-
acteristics which may be critical
under vibratory conditions repre-
sentative of the actual operating
life of the relay. Even though the
measurements are not a require-
ment of any current military spe-
cifications, relays must be ap-
praised in environments closely
simulating the expected service
conditions to attain the magnitude
of reliability required in airborne
equipment.

New Designs
Relay engineers are recognizing
shortcomings of the clapper type
armatures. This recognition is
evidenced by the increasing num-
ber of relay designs with plunger
or balanced rotating-type arma-
tures. The results are that recent
designs, such as balanced ro-
tating-armature relays, have been
vibrated as high as 35 g accelera-
tion through a frequency spec-
trum from 3 to 2000 cps without
evidence of chatter. Plunger type
relays are also being successfully
vibrated at 25 g. A limiting factor
still seems to be contact springs.
It is hoped that the information
presented here demonstrates the
simplicity of some measures
which can be used successfully
toward improving relay reliability
under airborne operating condi-
tions.

Factory Service
For GE Mobile Equip.

A new sales policy, under which
the factory will accept mobile
radio service contracts, has been
announced by G. A. Svitek, newly-
appointed national service man-
ager for General Electric Com-
munication Equipment.

Tele-Tech & ELECTRONIC INDUSTRIES

ARE YOU NOW
QUALIFIED FOR

WORK ?

August 1956

THEN HERE IS YOUR OPPORTUNITY FOR
AN ENGINEERING ASSIGNMENT WITH
THE RCA SERVICE COMPANY!

.« And you'll be eligible for educational benefits through
RCA's liberal Tuition Refund Plan, a real boost toward
that actual engineering education you're interested in!
Many other company-paid benefits, of course. Excellent
starting salaries « pleasant suburban locations - reloca-
tion expenses paid.

Which of these engineering fields do you preter
e Missile Electronics

e Navigational Aids Planning & Design

o Naval Electronic Systems Installations Planning

e Specifications Engineering Writing

ARRANGE FOR CONFIDENTIAL INTERVIEW WITH
REPRESENTATIVES OF RCA ENGINEERING MANAGEMENT
AT A LOCATION GONVENIENT TO YOU

Please send complete resume to:

Mr. John R. Weld

Employment Manager, Dept. Y-7H
Radio Corporation of America
Camden 2, New Jersey

’ RCA SERVICE CO., INC.

For product information, use inquiry card on last page.
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To the engineer with a
bent for research...

The Garrett Corporation operates
under the principle that the units
and systems which we research,
design and produce must be the
best of their kind.

That’s why we need forward-
looking engineers. Stimulating
assignments in the work you like
best are only part of what we
offer. We pay a premium for
ability. You’ll work with the
finest research and laboratory
facilities at your disposal...live
in the most desirable areas in
America — California, Arizona,
the East Coast.

All modern U.S. and many

THE

DIVISIONS:

AIRESEARCH MANUFACTURING, LOS ANGELES » AIRESEARCH MANUFACTURING, PHOENIX

WHIRLING WET AIR with tornado
speed, Ai Research water separator wcrings
it dry...makes sure no vapor enters aircraft
cabin from the air conditioning system.

foreign aircraft are Garrett
equipped. We have pioneered
such fields as refrigeration sys-
tems, pneumatic valves and con-
trols, temperature controls, cabin
air compressors, turbine motors,
gas turbine engines, cabin
pressure controls, heat transfer
equipment, electro-mechanical
equipment, electronic computors
and controls.

We are seeking engineers in
all categories to help us advance
our knowledge in these and other
fields. Send resume of education

and experience today to: Mr.
G. D. Bradley

CORPORATION

9851 S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA

AIRESEARCH INDUSTRIAL » REX » AERO ENGINEERING

AIRSUPPLY  AIR CRUISERS » AIRESEARCH AVIATION SERVICE

114
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Antenna Design
(Continued from page 85)

quires a length of about 5 ft.—
much too great for top or bottom
locations. Several possibilities are
indicated and their relative merits
are being investigated at the pres-
ent time. One location which ap-
pears attractive from the pattern
standpoint is a vertical dipole in
front of the helicopter, but this
type of installation will cause some
inconvenience for engine mainte-
nance crews. Possibly a better
alternative is two elements, one on
each side of the aireraft fed in
bhase. The spacing between each
element and the side of the aireraft
must be sufficiently large so that a
satisfactory radiation resistance
can be obtained and yet not too
large so that lobing in the hori-
zontal plane occurs,

Vertical Whip

Another possibility appears at-
tractive with some aircraft which
have hollow rotor shafts. Accept-
able patterns have been obtained
with a vertical whip projecting
through the top of the rotor drive
mechanism. With this arrangement,
the clearance problem is eliminated
except when storing the helicopter
in space with limited vertical
clearance. Possibly a simple dis-
connect device would suffice, how-
ever. If all of these approaches are
found to be impractical, automatic
matching may be the only remain-
ing alternative. The weight pen-
alties attached to this solution have
not yet been assessed.

The location of ADF loops follows
accepted practice. Fig. 5 shows the
results of electrolytic tank mea-
surements on a H-21 helicopter, Ag
can be seen, there ig -considerable
freedom in location of a loop an-
tenna assuming a possible compen-
sation in the ADF set of 20°.

For sense antennas, a zero tilt
angle (null directly downward) is
very desirable. With single rotor
helicopters the best location is
usually near the axis of the rotor
which may necessitate a bottom
mounting. With restricted clear-
ances, the standard “T” antenna
may be undesirable. One possible
solution is a faired-in top loading
plate for a vertical antenna. A
17 in. square plate spaced about
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Scientist at control box of a Sanford-Bennett High-H-Permeameter
measures hysteresis loop of Indox ceramic magnet.

How femperature affects magnets

An interview with Dr. Rudolf K. Tenzer, scientist,

The Indiana Steel Products Company

BECAUSE PERMANENT MAGNET
remanence changes, resulting from varying
temperatures, often necessitale corrections,
compensations, or allowances, Dr. Tenzer
underiook a series of studies on the subject.
Some of the data used by him in answering
the questions posed below resulted from
work sponsored by the Wright Air Develop-
ment Centerof the U. S. Air Force. Reprinis
of an article by Dr. Tenzer on the subjec!
are available by writing The Indiana Steel
Products Co.,Dept. N-8,Valparaiso,Ind.

Question: How does the remanence of
permanent magnets vary with tempera-
ture?

Answer: Normally, remanence decreases
with an increase in temperature . . . be-
coming zero at the Curie point, where all
ferromagnetic properties vanish.

Question: Does a change in temperature
result in a permanent change in rema-
nence?

Answer: Not necessarily. Investigations
which we have conducted show that
temperature effects on ferromagnetic
materials reveal both non-reversible and
reversible variations.

Question: Can the result of these influ-
ences be evaluated?

Tele-Tech & ELECTRONIC INDUSTRIES

Answer: Proper measuring techniques
will evaluate the non-reversible varia-
tions as well as the reversible variations.

Question: Are non-reversible variations
permanent changes in the remanence of a
magnet?

Answer: Non-reversible variations are
permanent until the initial remanence is
restored by remagnetizing. This effect is
not the same as irreversible metallurgical
changes which prevent restoration of ini-
tial remanence by remagnetizing.

Question: What are reversible variations
in remanence?

Answer: When a magnet has been stabi-
lized for a certain temperature range,
remanence variations within this tempera-
ture range are reversible.

THE INDIANA STEEL PRODUCTS COMPANY
VALPARAISO, INDIANA

WORLD'S LARGEST MANUFACTURER OF PERMANENT MAGNETS

Question: How are magnets stabilized
for a given temperature range?

Answer: The magnet is exposed to re-
peated temperature cycling over a given
range until the non-reversible variation
becomes zero and remanence at room
temperature remains the same for each
additional cycle.

Question: Can the amount of remanence
variation with temperature be predicted?

Answer: Our experiments in this field
have produced quantitative results which
can be used in predicting both the reversi-
ble and the non-reversible variations in
remanence resulting from temperature
change.

Question: Over what temperature range
can these measurements be applied?

Answer: Our initial work in this field has
been carried out in the temperature range
from —60°C to 350°C.

Indiana expands research
and production facilities

Currently under construction at Valpa-
raiso, Ind., is a half-million dollar addi-
tion to the main plant of The Indiana
Steel Products Co. The new structure will
provide facilities for expanded research of
magnetic materials, and increased produc-
tion of Indox ceramic permanent magnets.

.y

“Cattle Magnets’’ protect Bossie
from stomach-aches

Cows often consume nails, staples and
wire with their food. This causes a dis-
order called “hardware disease.”” To pre-
vent it, you can feed Bossie an Indiana
“Cattle Magnet.” The magnet remains in
her first stomach, gathering the stray
metal. This keeps it from passing to her
other stomachs (she has four, you know)
where it can cause great distress.

INDIANA
PERMANENT

MAGNETS
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MINIATURE POWER RESISTORS
NEW smaller sizes—ADDITIONAL wattage range

For all applications where the equipment must survive
the most severe environmental, shock, and vibration
conditions,
Smallest in size; completely welded from terminal to
terminal; silicone sealed, offering high di-electric
strength, maximum heat dissipation, and maximum
resistance to abrasion; impervious {o moisture, salt
ions, and gases.

RS-2A, 2 watts; RS-2B, 2 watts; RS-2, 2 watts;

RS-5, 5 watts; RS-7, 7 watts; RS-10, 10 watts.

¢ Temperature coefficient 0.00002/Deg. C
* Ranges from 0.05 ohm to 55,000 ohms, depending
on type

* Tolerances 0.05%, 0.1%, 0.25%, 0.5%, 1%, 3%,5%,
Conform to applicable JAN and MIL Specifications

Write for Bulletin R-23A

Export Dept :
Pan-Mar Corp.
1270 Broadway
New York 1, N.Y.

In Canada:
Charles W. Pointon, Lid.
6 Alcina Ave., Toronto

Engineers
% —-SPECIFY

-

"A-27 SUPERFINE

LOW-LOSS RF LACQUER

e (:Max, an extremely low loss dielectric impregnating and
coating composition, is formulated specifically for applica-
} & tion to VHF and UHF components. It penetrates deeply,
)
¥

*Registered oW Bt o
Trademark

spalg out moisture, provides a surface finish, imparts
ngid_lty and promotes stability of the electrical constants
x‘; of high frequency circuits. Its effect upon the “Q” of RF
3 windings is practically negligible.

THE ’I[‘ ¢ Q-Max applies easily by dipping or brushing, dries

s ': quickly, adheres well; meets most temperature require-
IDEAL COIL & 0" ments. Q-Max is industry’s standard RF lacquer. Engineers
IMPREGNANT who know specify Q:Max! Write for new illustrated catalog.

COMMUNICATION PRODUCTS COMPANY « INC ‘ D
MARLBORO, NEW JERSEY — Telephone: FReehold 8-1880

3 in. from the skin appears ade-
quate.

For marker beacon reception on
small helicopters, a factor is en-
countered which with larger air-
craft need not be considered. The
antenna on the aircraft is polarized
with the electric vector along the
line of flight. In other words, it is
parallel to the fore and aft axis of
the helicopter. At 75 McC. a wave-
length is about 13 ft. With the
smaller helicopters this means an
over-all length of 2 or 3 wave-
lengths. Pattern measurements
show that the signal downward will,
in general, not be single lobed but
will have several lobes with depres-
sions between in the order of three
to six db deep. The resulting effect
on the marker beacon operation has
not yet been determined.

Rofor Modulation

An even greater departure from
conventional fixed-wing antenna de-
sign techniques is caused by the
movement of the rotor blades. Rotor
modulation adds another factor to
the basic variables of pattern and
impedance characteristics which
must be considered by the antenna
development engineer.

Fig. 1 shows the amplitude mod-
ulation produced with a short verti-
cal stub top loaded with a horizon-
tal bar with two different orienta-
tions. Fortunately, laboratory mea-
surements indicate that the effect
of rotor modulation of this magni-
tude on present day FM receivers
and transmitters is negligible.
Operational experience confirms
these measurements. Even ampli-
tude modulated VHF and UHF
communication does not seem to be
greatly affected by the rotor move-
ments.

Modulation Plotting

Although in most instances, ro-
tor modulation does mot seriously
degrade communication system per-
formance, some navigational sys-
tems are adversely affected. Stan-
ford Research Institute has devel-
oped equipment for automatically
plotting both the modulation en-
velope and the harmonic compo-
nents.

The modulation envelope is
plotted by rotating the rotor blades
while recording a pattern in the

1
|
'
|

normal fashion. The model itself
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is rotated slowly and the rotor is
rotated, by a small motor within
the model, at a speed sufficiently
slow so that the recorder pen will
follow the maximum excursions
caused by the modulation. The
maximum usable model rotor speed
will, of course, depend upon the
modulation amplitude encountered
with a given antenna installation.

Harmonic Modulation

The percentage of modulation
contributed by the fundamental
frequency and each of its harmonics
can be measured by the use of
special equipment in conjunction
with the polar recorder. This ad-
ditional equipment consists basical-
ly of: (1) a synchronous motor
which drives the rotor at a constant
speed; (2) a high gain amplifier
which contains an automatic gain
control circuit and (3) a series of
narrow-band filters by which the
fundamental modulation frequency
of any of its various harmonics
can be selected. The automatic gain
contro] circuit removes the effect
of the pattern. In other words, it
becomes a circle; hence, by select-
ing the desired filter the relative
level of the fundamental harmonics
can be plotted automatically as the
model is rotated.

A noteworthy example of a sys-
tem which is degraded by rotor
modulation is the VOR, where the
standard receiver compares the
relative phase of 30-cps FM and 30-
c¢ps AM components to obtain direc-
tional information. Any 30-cps
modulation introduced by the rotor
blades will cause an error in the in-
dicated bearing. The H-19 heli-
copter is particularly susceptible to
VOR rotor modulation interference
(See Fig 6), because its three-
bladed rotor is driven at speeds
near 200 rpm when cruising, there-
by leading to a third-harmonic com-
ponent of rotor modulation mear 30
cps. A standard VOR antenna in-
stallation for this aircraft utilizes a
“ram’s horn” antenna mounted on
top of the tail boom. Radiation pat-
tern measurements for this instal-
lation indicated that good omni-
directional coverage was provided,
since the gain on the horizon was,
on the average, only slightly less
than an isotrope and never dropped
to less than 6 db below isotropic
gain. However, the critical third-

Tele-Tech & ELECTRONIC INDUSTRIES
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Your answer for smooth torque without stripping!

NEW TORKRITE tubing is now scientifically brushed and
lubricated to give that extra protection which ensures

better performance.

IMPROVED TORKRITE is internally threaded and embossed
to provide a smooth and constant torque action, engi-

neered to meet every requirement.

ONLY TORKRITE COIL FORMS have these NEW built-in

qualities.

* * *

Write for our latest brochure showing com-
plete line of CLEVELITE* Phenolic tubing.

* Reg. U.S. Pat, Off.

THE

CLEVELAND CONTAINER |

COMPANY
6201 BARBERTON AVE. CLEVELAND 2, OHIO
PLANTS AND SALES OFFICES:
CHICAGO + DETROIT « MEMPHIS + PLYMOUTH, WIS. + OGDENSBURG, N.Y. + JAMESBURG. N.J. + LOS ANGELES

ABRASIVE DIVISION at CLEVELAND, OHIO

Cleveland Container Canada, Lid., Prescott and Toronto, Ont.

Representatives:
NEW YORK AREA: R. T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J.

NEW ENGLAND: R. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. I
CHICAGO AREA: PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICAGO \
WEST COAST: IRV. M. COCHRANE CO., 408 S. ALVARADO ST., LOS ANGELES
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SCALE MODEL. NEW LOCKHEED RESEARCH CENTER

LOCKIIEED MISSILIE RESEARCH CENTER

NEARS COMPLETION AT PAILO ALTO

Scientists and engineers soon will transfer research and
development on a number of highly significant projects to new
laboratories on Stanford University’s Industrial Park in

Palo Alto, California. They are the first step in a
$20,000,000 expansion program.

Advanced research and development will be carried on in more
than 40 areas of endeavor, including upper atmosphere problems,
nuclear physics, ultrasonic aerodynamics, heat problems,
applications of new and rare materials, propulsion, advanced
electronics and outer space theory.

The ideal academic and technical environment and living
conditions weighed heavily in the selection of Palo Alto
as the site for the new laboratories.

The expansion program has created a number of new
positions for scientists and engineers of exceptional ability
in virtually every field of endeavor. Inquiries are invited.

&
o\/zg//e%/
MISSILE SYSTEMS DIVISION

research and engineering staff

LOCKHEED AIRCRAFT CORPORATION
VAN NUYS . PALO ALTO - SUNNYVALLL

CALIFORNIA



WIEESCON SIHOW

Los Angeles
August 21-24

A. A. Daush and senior members
of the technical staff will be
available for consuliation at the
convention hotel.

Phone DUnkirk 5-3286.

Significant developments at
Lockheed Missile Systems Division
have created new openings on our
staff in the following fields:

s Instrumentation and telemetering

® Integration of ground and
flight test data to evaluate
dynamic performance

= RF propagation, microwave and
antenna research and development

s Advanced electronics and radar
systems

® Analytical systems analysis of
guidance and control problems

® Design and packaging of
electromechanical systems

NATIONAL
TEILIMICTERING
CONFIERIENCE

Los Angeles
August 20-21

L. A. G. ter Veen, R. B. Morgan
and senior members of the

technical staff will be available for
consultation at the convention hotel.
Phone MIchigan 0442

Sickboed]

—~

MISSILE SYSTEMS DIVISION

KLEINS

For Every Electrical Need

By using the plier exactly suited to the
job, work improves and time is saved.
There is a style and size of Klein Plier
made to meet every need of linemen,

The name Klein has stood for the finest
pliers for a century ... that’s why Klein
is the standard of comparison by which
other pliers are judged. Be sure your

electricians, good workmen everywhere.  order for pliers specifies Kleins.

/V:/

213-9NE

317 305

302 220 202

NEW COIL SPRING PLIERS

Many Klein Pliers are available with
a coil spring set close to the hinge.
The spring is guaranteed for the life
of the plier. It alwavs keeps the jaws
in open position and frees the inside
of the handles of any obstruction.

Pocket Tool Guide
Send for this Pocket Tool
Guide listing Klein Pliers
and giving valuable in-
formation.

Ask your supplier
Foreign Distributor: Internationol Standord Electric Corp., New York

L
“'Since 1857 |
N

Mathias KlElN & Sons
 Established 1857)

7200 McCORMICK ROAD < CHICAGO 45, ILLINOIS




Accent on VERSATILITY!

TDI MINIATURE CHECKOUT STATIONS

Field Use  Application  Installation  Operational with PRECISION QUALITY
airborne missile checkout oircraft pen recorders
ground aireraft trocking jeeps tape recorders
marine missile tracking autos oscillogmph's .
general remote trailers photographic equipment
instrumentation ships

Accurate « Stable « Simplified « Ruggedized

OF TUNGSTEN,
| MOLY, NICKEL CLAD WIRE,
ALLOYS, KOVAR

TD!I Type 2201C Miniature Subcarrier Discriminator

TDI Type 2201A Minioture Subcarrier Discriminator
—compact, twin-tee feedback type designed for —some design features as 2201A with meter on S
separation of all subcarrier signals in the RDB front panel, connector in rear, plug-in submini- A e————

band. Basic chassis accommodates any frequency.
Features outstanding stability, linearity and sensi-
tivity. Width 5%, Depth 11%'’, Height 3%"’,

ature tubes, no dust cover. Width 5%'', Depth
15", Height 3%'‘, Weight 72 lbs.

See us at WESCON, Booth 617

Weight 7% Ibs.

TELE-DYNAMICS INC.

Formerly, Raymond Rosen Engineering Products, Inc. ‘
32nd & Walnut Streets, Philadelphia 4, Pennsylvania
15016 Ventura Boulevard, Sherman Oaks, California

Quality controlled
throughout production with
Tungsten hard glass leads produced
under General Electric Timing Control.
Each tungsten lead is microspecially
inspected for flaws. DKE offers highest
quality and LOW PRICES. Send
drawings for quotations and let us
prove the economy of our prices.

s
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IT'S THE LEAD YOU GET
THAT PUTS YOU AHEAD

() WELMET
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Our Leads Are Made on
High Speed Automatic

METAL FILM RESISTORS
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Machinery

stability than is obtainable in deposited carbon types.
A Welmet, in {act, closely approximates the stabilily of
a wire- wound resistor, yet is smaller in size and lower
in cost.

Resistance Range 1000 to 1,000,000 ohms.
*1%, *=2% or *=5% — closer tol-

Temperature Coefficient:
The temperature coefficient depends on
A 3 i resistance value, and lies between 300
sﬂ?)?)clieeé"tomsaptggiz?oprillé? canjloe and 360 parts per million per degree
. centigrade. The coefficient is positive in
Stability . . . The resistance value will not change  all cases, and in general the lower ohmic

Tolerance . . .

DKE Hydrogen Thyratron
Tube Bases Up to 6.50”

more than 0.05% over a period values have the higher temperature
of six months. coefficient in the stated range.
Stability Under Load. --The long term change in Welwyn Welmet resistors are avoilable
ohm[c value due to full power in small production quantities for test and
loading will not exceed 0.1%.

laboratory purposes.

Complete specifications and prices on request—Dept. PH-8 CALL OR WRITE FOR QUOTATIONS

ON YOUR SPECIFIC REQUIREMENTS

e (NOINGring co

27 WRIGHT ST., NEWARK 5, N.J.

Welwyn Intermnational, Inc.

3355 Edgecliff Terrace, Cleveland 11, Ohio

(S manufactured in England and Canada
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Antenna Design
(Continued from page 117)

harmonic component contributed
over 10 per cent modulation at some
azimuth angles. This modulation
percentage will produce a += 8° to
12° swing of the 0BS and 0OBI indi-
cators with engine speeds from
193 to 207 rpm. With balanced half
loops mounted on each side of the
fin behind the cockpit and below
the tail boom, this modulation can
be reduced to less than 5%. This
reduction, together with simple cir-
cuit modifications to the 0OBS and
0BI indicator circuits, results in a
maximum swing of = 8° over the
more limited range of engine speeds
of 198 to 202 rpm.

With ADF systems, a correspond-
ing critical frequency is the modu-
lation employed in the receiver that
is used to drive the loop servo mo-
tor. If sufficient modulation is
introduced on the sense antenna at
this frequency by the rotor blade
rotation a serious bearing error
can result. However, the modula-
tion frequencies used in presently
available equipment are sufficiently
high so that the rotor modulation
does not degrade the performance
appreciably. If the number of
blades or the rotor speeds are in-
creased, or if new equipment is
designed using lower modulation
frequencies, this factor may be of
importance.

Freq. Meter
(Continued from page 87)

lation waveform of Fig. 4. The
microwave output from the Kkly-
stron was applied to the transfer
oscillator. That instrument was
then tuned so that the microwave
signal was heterodyned down to
70 ke. This frequency contained
the same frequency excursions
present in the original microwave
signal.

The 70 ke frequency was then
applied to the new frequency
meter, which measured the aver-
age frequency. In addition, for
each cycle of the 70 ke frequency,
the meter produced a standard
voltage pulse. Since the T0 ke
frequency contained a frequency

Tele-Tech & ELECTRONIC INDUSTRIES

engineers . . . physicists

VEW opportunities at
Motorola in Rivercide

WORK IN A VACATIONLAND

(your family will love year-round outdoor living)

WHILE YOU ADVANCE YOUR CAREER 7

This new Motorola Research Laboratory is expanding— ’
creating outstanding career opportunities for engineers,
working on military research and development principally
related to guided missiles and weapons systems. You'll
enjoy working in air conditioned comfort and well instru-
mented laboratories ... with liberal employee benefits,
including an attractive profit sharing plan.

Herein relaxing Riverside you'll find planned communities,
with modern shopping centers, advanced schools, and many
fine buys in homes available (movingand travelling expenses
paid for family). Living will be easier and more fun in River-
side, where there's more room to grow.

MOTOROLA IN RIVERSIDE HAS OPENINGS FOR:

Electronic Engineers, Mechanical Engineers, Physicists
and Mathematicians.

Research Laboratory
Military Operation Analysis
Analog Computor Flight Simulation .
Digital Computor Analysis .
Digital Computor Design $
Dynamics Analysis .

®* Microwave Systems
Missile Systems
Circuit Design
Servo Mechanisms
Aerophysics

e ¢ ¢ o o

for above positions write to:
Mr. C. Koziol
t. C

8330 Indiana ADveep..'Riverside, Calif.
Excellent opportunities in PHOENIX and CHICAGO

OPENINGS IN PHOENIX OPENINGS IN CHICAGO

Elecfroni'c Engineers, Me'chamcul Englneers, Challenging positions in Two-Way
Physicists, Metallurgists & Chemists,
RESEARCH LABORATORY SEMI-CONDUCTOR DIVISION
Microwave Antennas Transistor Application
Pulse and Video Circuitry Transistor Devices
Radar Systems Design Solid State Physics

Circuit Design Physical Chemist
Electro-Mechanical Devices Mey,:l,::,gim?'él:gri\:eering

Systems Test . N .
Tronsistor Applications Productian Engineering

For above positions write:
Mr. C. Coulter
C

Communications, Microwave,
Radar and Military equipment,
Television (Color), Radio Engineer-

ing and Field Engineering.

For above positions write:
For above positions write:

Mr. V. Sorenson Mr. L. B. Wrenn

Dept. Dept. C Dept. C
3102 N. 56th St., 5005 E. McDowell Rd., 4501 Augusta Blvd.
Phoenix, Ariz. Phoenix, Ariz. Chicago 51, I,

MOTOROLA
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How can

S AMPEREXo
_ make so many
4X-150’s so fast

with such

vniformity?

*’;“'tmﬁm.m
PREC'S'ON AUTOMATION

is the answevr!

The sensational automatic exhaust machine
recently developed by AMPEREX speeds up pro-
duction of JAN approved 4X-150 series RF power
amplifier tetrodes by a factor of four ... helps
achieve unprecedentedly uniform emission and
life characteristics . . . yet leaves time for indi-
vidual testing of each Lube beyond JAN specifica-
tions! Precision automation at AMPEREX means
higher performance and more rigid quality con-
trol because of, not in spite of, mass production.
Any AMPEREX 4X-150 will perform exactly like all
its mates produced the same day . . . exactly
like the many thousands produced the same month.

AMPEREX 4X-150 TYPES
custom quality through mass production
Exclusive all-molybdenum grid structure — for
exceptional rigidity and mechanical strength.

High-purity special-alloy cathode — for extended
tube life through greatly reduced contamination.

AMPEREX-pioneered powdered-glass stem — for
high resistance to thermal and mechanical shock.

Exclusive corrosion-proof silver plating on all
external metal surfaces — for maximum protec-
tion under exposure,

Ij mot available from your favorite Electronic Parts Distributor, write to:

Amperex ELECTRONIC CORP.
230 DUFFY AVENUE, HICKSVILLE, LONG ISLAND, N. Y.

excursion, these pulses appeared
in time as shown in Fig 6 (b).
The original deviation waveform
can thus be recovered by averag-
ing the pulses with a suitable low-
pass filter, as indicated in Fig.
6 (c).

The amount of deviation can be
determined readily, since the peak-
to-peak amplitude of the varia-
tions in the short-time average
level will be exactly proportional
to the deviation. The amplitude
and width of the pulses is such
as to give a d-c output level of —10
volts at the filter output for a full-
scale reading on the meter. The
applied frequency of 70 ke results

ONE_CYCLE OF DEVIATION FREQUENCY
(a)

.. MBI

AVERAGE VOLTAGE (-20V MAX. FOR FULL SCALE FREQ)
5008 OUTPUT PULSES BEFORE FILTERING

| | (b)

| -~

S
QUTPUT VOLTAGE AFTER FILTERING
{PEAK- PEAK DEVIATION EQUAL TO FULL SCALE
CIVES 10V P-P A-C OUTPUT )
(c)

Fig. 6: Waveforms at (a) input, (b) pulse
conversion stage, and (c) output of frequency
meter

in a 7/10 full-scale reading on the
100 ke range or an output voltage
of 0.1 volt d-c/ke. By measuring
the peak-to-peak amplitude of the
varying component of the d-c out-
put with an oscilloscope, the de-
viation of 15 ke was obtained.
While the above approach to
f-m measurements is not new, the
versatility of the setup and the
ease with which measurements are
made are considerable. The low-
est carrier on which f-m could be
detected is fixed in the vicinity of
10 cps by the lowest range of the
frequency meter. The highest car-
rier frequency can be above 12
kme when a transfer oscillator is
used. Readout is also simple since
an oscilloscope or voltmeter can be
made to read directly in ke per

Tele-Tech & ELECTRONIC INDUSTRIES + August 1956



division. Non-technical personnel
can thus make rapid measurements
in production work, since the only
judgment required is to determine
whether the deviation exceeds a
pre-determined level. If an oscil-
loscope is used, any unusual pat-
terns will be seen and can be in-
vestigated.

For laboratory work simplicity
may not be the most valued fea-
ture of an f-m measurement set-
up, but flexibility is very im-
portant. The ability to measure
small f-m deviations directly on al-
most any carrier frequency with
ease and accuracy is valuable in-
deed. Further, the arrangement
has the advantage over a peak-
reading modulation meter that
waveform and frequency com-
ponents can be determined.

Spark Gap
(Continued from page 81)

impedance matching transformers
can also develop high secondary or
primary voltages if the load fails
or is removed for any reason. Pro-
tection against this type of dam-
age is shown in Fig. 3.

Capacitors, pulse forming net-
works, and by-pass units may be
protected against surges as shown
in Fig. 4.

Instrument failure in high volt-
age circuits can cause dangerously
high voltages to appear at unex-
pected points. In the circuit of
Fig. 5, should the ammeter or the
voltmeter develop an open, the
total circuit voltage will appear
across the meter terminals. This
hazard can be controlled by safety
gaps placed as shown.

In all cases of protection of com-
ponents by safety gaps, the effect
of the gap discharge on the circuit
and the resultant fault current on
the gap must be considered. In the
case where the normal circuit op-
erating voltage is below the extin-
guishing voltage of the gap, the
circuit will probably recover after
the surge has passed. This would
be the condition normally encoun-
tered in Fig. 2, choke or indue-
tance protection. The safety gap in
this case need carry only the surge
energy. In the case where a heavy

Tele-Tech & ELECTRONIC INDUSTRIES

deposited carbon resistors

STANDARD - MOLDED - HERMETICALLY SEALED

Electra is a pioneer and today a recognized leader in the manu-

facture of Deposited Carbon Resistors. Production runs into tens of

thousands of resistors every day. And reflected in every shipment is

a degree of manufacturing skill made possible only by this pioneer

N

work and production leadership.

This skill, coupled with devotion to exacting quality control, is
; making possible new and brighter horizons of reliability. In Electra
Deposited Carbon Resistors you get precision, small physical size, a
wide range of resistance values and low cost. You get all this, plus
Electra reliability. Put Electra reliability into your products. It costs
no more. Write today for complete details. Made to meet or exceed |

specifications MIL-R-10509A and proposed MIL-R-10509B.

MANUFACTURING COMPANY

4051 Broadway, Kansas City, Mo.
WEstport 1-6864

PuSE B EE NN BN ES WE NN SN NS BN BN BN NS WS NN WS NN OEE Ay
i Please send me details on Electra Deposited Carbon Resistors. i
| |
i Standard Molded Hermetically Sealed ]
B Name [ |
| i
i Company i
B Street ]
I City State i
L---------------—-----‘
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MH F, .
&Y drift-free >
MICROMAG

size: 1147 x 194" x 2%
weighf: less thane7 oz.

LOW-LEVEL MAGNETIC
D. C. SIGNAL AMPLIFIER

for thermocouple and strain gage
applications in telemetering systems

RUGGED, ALL-MAGNETIC construction assures exceptional sta-
bility under the most severe conditions. No moving parts, no fragile
elements. Unit withstands extreme vibration and shock without
introducing spurious noise, and delivers reliable performance in
high environmental temperatures. Produces 5 VDC output from
1 millivolt DC input, with exceedingly high gain stability. Used
in all major aircraft and missile instrumentation projects as well
as for temperature and strain measurements in industrial and
medical applications.

FEATURES

* Gain change of less than 2% for * No tubes —no warm-up time,
temperature change of 100° C. generates no heat.

* Gain change of less than 2% for line » Power requirements less than
voltage changes from 105 to 125 volts. 10 milliwatts.

* High DC voltage gain, ripple-freq.  Temperature compensated control clrcuit.

S VDC output from 1 millivolt DC input.

« Responds only to DC; signal sensitivity * Hermetically sealed in thermosetting
10-12 watts plastic.

* No pickup — no lead shielding required. * Magnetically shielded.

» All magnetic —maintenance-free. * Long life, extremely rugged and reliable.

* Response time 40 milliseconds. « Operates from standard 400-cycle supply.

for further information, write for Bulletin EB-201-A
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VISIT OUR BOOTH #211 WESCON SHOW
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follow through current will con-
tinue after the surge has passed,
as might occur in Fig. 4, or a con-
tinuous fault current as in Figs. 3
and 4, the continuous dissipation
rating of the gap must sustain this
current long enough to permit a
cireuit breaker or a fuse to
operate.

As a switch in an operation cir-
cuit, a spark gap can provide re-
peated operations with relatively
little change in characteristics if
it is run within its ratings. The
circuit of Fig. 6 shows a method of

Fig. 7: Commercial spark gap unit

producing high voltage pulses. The
capacitor charges through the
resistance and periodically dis-
charges through the spark gap.
The pulse thus formed is stepped
up through the transformer.

The addition of a third electrode
to the spark gap produces a unit
which can be triggered and be-
comes more like the conventional
thyratron although capable of car-
rving much higher peak currents.

Sealed spark gaps are presently
capable of withstanding operation
between +600°F and —100°F tem-
perature range. Static breakdown
voltage tolerances can be held as
close as those commonly associ-
ated with panel type instruments
although a 109 tolerance is gen-
erally suitable for most applica-
tions.

New RETMA President

Dr. W. R. G. Baker, vice presi-
dent of GE, was elected RETMA
president at the annual RETMA
Convention in Chicago. Dr. Baker
has headed the Association’s engi-
neering activities since 1934.

Tele-Tech & ELECTRONIC INDUSTRIES =+ August 1956



Remote Amplifier

(Continued from page T74)

a 22 v. battery to get sufficient out-
put with T2. A load line drawn for
a 15,000 ohm load, for a CKT722
transistor, shows a wide excursion
of collector voltage with a rela-
tively small base current and col-
lector current change, indicating a
small driving voltage is required
and a very low collector current
needed at the operating point. Also,
operating voltage is not critieal.
Thus battery aging should not have
much of an effect on distortion. The
operating point for the collector of

Completed hand-size transistor amplifier

-each transistor in the last stage is 2
ma at 22 v. Total amplifier drain,
all stages, is about 5 ma. A program
output of 44 v.u. is easily obtained
under these conditions.

Frequency response of the ampli-
fier is shown in Fig. 2. Measure-
ment was made with 250 ohms input
and the output loaded at 600 ohms.
Distortion is shown in Fig. 8. Meas-
urements were made at normal
program output. Noise is very close
to 50 db below normal program out-
put.

Temperature changes in the trans-
istors during operation under the
above conditions are very small and
the collector current remains suffi-
ciently stable. Collector dissipation
is well within limits. Also, the feed-
back resistors R9 and R10 have a
stabilizing effect.

The amplifier described is a high
quality, rugged and dependable
piece of equipment. It is hoped it
will contribute to better, more de-
pendable, and less complicated re-
mote broadcasts.

Tele-Tech & ELECTRONIC INDUSTRIES
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SYSTEMS

RAKSCOPE

MODEL $-12-C )/

INDIVIDUAL
SYSTEMS

SIZE:
7" x 19" x 10" WESCON SHOW BOOTH No. 1003

ANOTHER EXAMPLE or‘%ﬂmﬂ PIONEERING ...

The S-12-C series of Systems RAKSCOPES have been developed for
the dual purpose of monitoring and troubleshooting of rack-mounted equip-
ment. These oscilloscopes obtain a new degree of flexibility with the mul-
tiple input selector making possible selection of different signal sources.
This optional vertical input selector, with built-in attenuators, selects either
front panel connectors for troubleshooting or rear mounted connectors for
systems monitoring. This permits the omission of an entire switching panel
from an overall system resulting in circuit and space economies. A rug-
gedized construction philosophy has been carried throughout. Vertical and
horizontal amplifiers are identical, each having a frequency response from
de to 700 ke (—2 db). Their sensitivities are 50 and 72 millivolts rms per
inch of deflection. Signal amplitude calibration employs a direct reading
meter. The time base is operative in either trigger or repetitive modes with
a range from '%2-cycle to 50 ke. Synchronization is independent of polarity.
Synec. lockout circuits are employed for stable operation over wide range of
writing speeds and amplitudes. A unique plug-in elliptical sweep network
makes frequency calibrations more simplified. Power requirements: 105-125
volts, 50 to 400 cycles. Accessory probes available; attenuator and amplifier

types.

WATERMAN PRODUCTS CO., INC.

PHILADELPHIA 25, PA.
CABLE ADDRESS: POKETSCOPE

MANUFACTURERS OF

PANELSCOPE®

$-4-C SAR PULSESCOPE®

$-5-C LAB PULSESCOPE®

S-11-A INDUSTRIAL POCKETSCOPE®

$-12-8 JANized RAKSCOPE®

$-12-C SYSTEMS RAKSCOPE®

$-14-A HIGH GAIN POCKETSCOPE®

$-14.8 WIDE BAND POCKETSCOPE®

$-14-C COMPUTER POCKETSCOPE®

$-15-A TWIN TUBE POCKETSCOPE"®

RAYONIC® Cothode Ray Tubes

and Other Associoted Equipment
*T. M. REG.

For product information, use inquiry card on last page. 125



* Quick Service
For West Coast

. Customers

W B W B w AW 4 L 4

Manufacturing facilities set up on the
West Coast give rectifier users quick
service on both special and standard
designs. Standard UNION selenium
rectifier cells, pencil type, range in size
from 14" to 14" diameter, rated from
2.5 to 40.0 milliamperes per cell, and
stack type, 1”7 x 1” to 5” x 6”, rated from
.180 to 10.0 amperes per cell on a single-
phase, full-wave bridge basis. Special
combinations can be made to fit practi-
cally any current and voltage conver-
sion requirements in various housings
or special shapes. Ask for Bulletin 1007.

UNION MINIATURE RELAYS AC-DC

A wide variety of UNION Ac¢-Dc¢ Mini-
ature Relays, with all the standard
mountings, are stocked for immediate
shipment. Contacts are gold alloy or
palladium. Coil resistances up to 10,000
ohms. Vibration resistance up to 2,000
cycles at 30 G’s and shock in excess of
50 G’s. Ask for bulletin 1010.

If you need a special design of selenium
rectifier to fit your application,or minia-
ture relays from stock, just pick up your
telephone and call the UNION repre-
sentative—

Carl E. Holmes Company
107 North Avenve 64

Los Angeles 42, California
Telephone: Clinton 6-2255

VISIT OUR EXHIBIT AT THE WESCON SHOW, AUG. 21-24 BOOTHS 101-102
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Microwave
(Continued from page 90)

microwave equipment with respect
to intermodulation distortion must
be provided by the microwave
manufacturer. This data is needed
by the transmission engineer be-
fore he can design a system con-
sistent with the established trans-
mission standards. A typical mi-
crowave system loaded with 120
telephone channels, operating in
accordance with accepted loading
statistics, will contribute inter-
modulation noise of about 16
dba to each carrier channel during
1% of the busy hour.

Thermal Noise

Thermal noise in the head-end
of the receiver is caused by ran-
dom motion of electrons in the in-
put resistance and in components
of the receiver located before the
first amplifier stage. For an ade-
quately designed microwave sys-
tem, thermal noise will have no
significance during normal propa-
gation conditions. Thermal noise
has to be taken into account only
during the time that fading oc-
curs. The thermal noise data for
a receiver should be provided by
the manufacturer. A set of curves
such as that illustrated in Fig. 4
will give complete information.

When the noise characteristies
of the channelizing equipment, the
modulator noise, the intermodula-
tion distortion, and the thermal
noise characteristics of the micro-
wave equipment are known, the
noise performance of the overall
system can be calculated for both
normal and faded propagation
conditions.

With noise factors of the mag-
nitudes described, microwave toll
systems employing single-sideband
suppressed - carrier channelizing
can be extended to 10 or 15 re-
peater sections without resorting
to the use of compandors or
heterodyne repeaters. Section
lengths up to at least 55 mi. are
possible, depending upon the type
of terrain to be traversed and the
clearance which can be obtained.

Heterodyne repeaters, while ca-
pable of reducing noise in long
systems, lack flexibility for drop-
ping and inserting channels at

Tele-Tech & ELECTRONIC INDUSTRIES - August 1956



repeater and branching points.
Such f{lexibility has proved advan-
tageous in many medium-route in-
stallations. Furthermore, mainte-
nance is standardized when back-
to-back microwave terminals are
used as repeaters.

Reliability

To provide the high degree of
reliability required by the tele-
phone industry, the microwave
equipment must utilize the highest
quality components. Adequate
metering must be provided, power
supplies should be conservatively
rated and adequately fused, and
the entire system provided with
monitoring and alarm circuits so
that troubles can be localized im-
mediately. Equipment arrange-
ments should be such that all com-
ponents and panels are easily re-
placeable.

Where equipment is installed at
unattended locations, and partic-
ularly where the need for excep-
tional reliability is important, a
suitable remote control and super-
vision system should be installed.
The remote control and supervi-
sion system should operate over a
facility independent of the sys-
tem it supervises. In the Bell
system, the supervisory and con-
trol signals of many TD-2 routes
are carried over paralleling open-
wire, cable, or radio systems.

Frequently, medium-route sys-
tems do not have adequate par-
alleling facilities, and may be re-
quired to carry their own remote
control and alarm tones. Since a
working system is needed to con-
vey supervisory information and,
since the most important informa-
tion concerns unserviceable equip-
ment, standby microwave becomes
essential. In fact, for maximum
reliability of service, standby mi-
crowave equipment and an ade-
quate remote control and supervi-
sion system go hand-in-hand. Fig.
5 shows an array of microwave
equipment and its associated re-
mote control and supervisory
equipment for use in the telephone
network of the Hawaiian Islands.

Reliability is also dependent
upon freedom from fading. The
results of extensive operating ex-
perience, particularly in the vicin-
ity of 900 MC, has made it possible

Tele-Tech & ELECTRONIC INDUSTRIES

the ultimate in a professional

tape recorder

New! P-60-ACX
Recorder-Amplifier,
Less coses $680

fMaognecord

engineered for sonic perfection

CHECK THESE FEATURES:

o All push-button controls ® Remote
starting, stopping ® 3-motor direct drive
e Both manual and electric cueing.

The magnificent new Magnecord P-60-
ACX is designed for the perfectionist
and the professional as the ultimate in
engineering skill, frequency response and
ease of operation.

Conforming with all NARTB char-
acteristics, the P-60-ACX rack-mount
recorder is powered by 3-motor direct
drive, with two-speed hysteresis syn-
chronous drive motor. All controls are
swiftly operated by push button. Tape
speeds of 7% and 15 IPS are instantly
changed by switch. Deep slot loading
and automatic tape lifter for fast forward
and rewind.

Solenoid brake control automatically
prevents tape spillage. Easily adjustable
bias current. Takes 10% " NAB reels;
automatic shutoff at end of reel prevents
thrashing, tape breakage. Separate erase,

record and playback heads allow simul-
taneous record and playback. The new
P-60-C amplifier makes perfect equaliza-
tion simplicity itself; the result is lifelike
sound from every recording you make!

Playback head is high impedance; no
matching transformer is needed. Low
impedance recording head. I'requency
response 40 to 15,000 cycles at 15 IPS;
40 to 12,000 cycles at 7'2 1PS. Signal
to noise ratio, 55 db. at 39, THD full
track. Wow and flutter, .29, at 15 IPS;
timing accuracy, 3 sec. plus or minus
in 30 minutes.

The P-60-ACX can be serviced on
the spot; all motors and controls are on
separate assemblies held by 4 easily re-
movable bolts. Rewinding time of a
10% " NAB reel under 100 seconds! Never
before has a professional tape recorder
offered such precision features at such
low cost! Full track heads are standard;
half track heads may be specified.

FREE BROCHURE — Get all the facts. Use
the convenient coupon today! You’ll be
glad you did!

Mmagnecord,inc.

The Choice of Professionals
1101 S. Kilbourn Ave.. Chicago 24, llI,

MAGNECORD, INC., Dept. T.T. 8

1101 S, Kilbourn Ave., Chicago 24, Ill.
Please send me your illustrated folder on the
new Magnecord P-60-ACX.

Name.

Address.

City. Zone___ State.

August 1956

For product information, use inquiry cord on last page.
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74e 64y COMPLETE

COIL FORM SERVICE
Auailable. . .

” o SQUARE TUBES
e ROUND TUBES

e RESINITE
COIL FORMS

e BOBBINS

e MANDRIL
SERVICE

e FABRICATING
SERVICE

SQUARE AND RECTANGULAR TUBES
Produced in any length, shape or size from l{” to
8", wall thickness from .010 to .125. Fabricated
from dielectric kraft, fish paper, quinterra or com-
binations, including mylar. Bowed sidewall or
Di-Formed construction.

ROUND TUBES
Produced in any decimal size up to 8’ I.D. Fabricated
from kraft, fish paper, cellulose acetate, mylar, polysty-
rene, quinterra, fibre glass and other dielectric materials.

RESINITE COIL FORMS

These coil forms have the highest resistivity of any res-
inated product. Furnished plain, embossed, internally
threaded or triangular shape . . . also flyback trans-
former forms. .

BOBBINS

Supplied round, square or rectangular. Cores fabricated
from any of the above materials. Metal, asbestos, plastic
or fibre flanges. Constructed to fit smaller spaces and
permit multiple winding.

MANDRIL SERVICE

Accurately ground steel and aluminum coil mandrils at
cost economy comparable to commonly used undepend-
able wood or undersized steel mandrils.

FABRICATING SERVICE

We have modern high speed equipment to provide you
with any special shape or form . . . rolled, spun, flared,
punched or formed to your particular requirement.

Ask about Precision’s complete coil form service.

Request informative bulletin.
Y

PRECISION PAPER TUBE CO.

PRECISION| 2057 W. CHARLESTON ST. CHICAGO 47, ILL.
N Plant No. 2: | Flower $t., Hartford, Conn.
128 For product information, use inquiry card on last page.
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to engineer systems with con-
servative repeater section lengths
up to 55 mi. which are almost com-
pletely free of fades.

Performance records of 99.80%
for single-section systems without
standby, and 99.98% for multi-
section systems with standby are
being achieved by operating com-
panies using routine maintenance
procedures.

The requirement for long life of
microwave equipment is related to
the requirement of reliability. A
telephone company should expect
its microwave equipment to serve
in the toll plant for at least as
long as its associated carrier tele-
phone and telegraph equipment.
This imposes an obligation upon
the microwave manufacturer to
design and supply quality equip-
ment, and then be ready and will-
ing to stock spare parts and to
provide spare panels for an indefi-
nite number of years even if manu-
facture of the equipment has been
discontinued.

Compatibility

Microwave equipment specifi-
cally designed for use in the tele-
phone industry must include fea-
tures not normally found in radio
equipment used for other types of
service. These features include:

1. Same general mechanical
characteristics as other tele-
phone equipment.

2. Circuit design and layout in
accordance with conventional
telephone practices.

3. Electrical characteristics co-
ordinated with other tele-
phone equipment.

The physical arrangement of
microwave equipment should be
such that it can be used anywhere
in the toll plant. The advantages
of housing microwave equipment
without restrictions in any con-
venient location are immediately
apparent. One of the hurdles
which radio has had to overcome
in the highly standardized tele-
phone industry is its “special” na-
ture. Special equipment, installed
on a roof or in a hut, does not take
advantage of the constant routine
checking and maintenance proce-
dures long established as standard
telephone practice.

(Continued on page 146)
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ABSTRACTS & REVIEWS of
WORLDWIDE
ELECTRONIC ENGINEERING

] 956
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ELECTRONIC
INDUSTRIES

International

PUBLICATIONS REVIEWED IN THIS ISSUE

Abbreviation Publication Name

Aero D Aero Digest

Arc. El. Uber. Archiv der elektrischen
Ubertragung

Auto. Con. Automatic Control

BC News Broadcast News

Bell Rec. Bell Laboratories Record

Con. Eng. Control Engineering

El. Electronies
El. Des. Electronic Design
El. Eng. Electronic Engineering

Abbreviation Publication Name

El. Rund. Electronische Rundschau

Freq. Frequenz

Hochfreq. Hochfrequentz-technik und
Elektroakustik

ISA J ISA Journal

Inst. & Auto. Instruments & Automation

Insul, Insulation

Int. Proj. International Projectionist

J BIRE Journal of the British Institu-

tion of Radio Engineers

Abbreviation Publication Name

Nach. Z Nachrichtentechnische
Zeitschrift

Radiotek. Radiotekhnika

Rev. Seci. Review of Scientific Instru-
ments

Rev. Tech. Revue Technique

T-T & El. Ind. Tele-Tech & ELECTRONIC
INDUSTRIES

Wirel. Eng. Wireless Engineer

Also see government reports and patents under *'U. S. Government."

ANTENNAS, PROPAGATION

Interference Due to Reflections in Multi-Chan-
nel FM Radio Systems, by G. Bosse and M.
Wagner. “Freq.”” May 1956. 6 pp. The effect
of different maximum frequency deviation on
different FM channels to compensate for ex-
pected variations in interference due to reflec-
tions is studied by the method suggested by
W. R. Bennett et al in Bell Tech. J. (1955).
The results are graphically represented.

Problems of Aerophysics in the Hypersonic
Region, by J. Bond, Jr. “Aero D.” June 1956.
5 pp. At high hypersonic speeds, the dissocia-
tion and ionization of air in the immediate
vicinity of a vehicle may influence its design.
The transmission of radio signals through the
shock layer becomes increasingly difficult as
the velocity of the object increases. The deter-
mination of the power required to transmit a
radio signal through the shock layer depends
upon the signal frequency and on the distribu-
tion of electrons in the shock layer.

An Antenna Systerr With a Reflecting Mirror,
by V. D. Kuznetsov. “Radiotek.” March 1956.
12 pp. The paper analyzes the operation of an
antenna system with a reflecting mirror. It
discusses the problems of the optimum shape
for the surfaces of the antenna and mirror, the
efficiency of the energy transfer from the an-
tenna to the reflecting mirror, the utilization
of the surface of the upper mirror, the gain
coefficient, the shape of the directivity pattern
and the shielding action of the reflector. For-
mulas are derived which permit design of the
system.

Helicopter Antenna Design, by A. Ellis. “T-T
& El. Ind.” Aug. 19566. 4 pp. Unique problems
arising from the configuration and function of
helicopters are discussed. New methods and
equipment have been designed to study radia-
tion shielding, rotor modulation, harmonic
ratios, and airframe resonance.

Systematic Investigation of the Effect of the
Geomagnetic Activity on the Nocturnal Critical
Frequencies of the F,-Layer, by G. Lange-
Hesse. “Arc. El. Uber.” April 1956. 6 pp.
A statistical examination of the deviation of
the nocturnal critical frequencies of the F.-
layer establish its dependence on geomagnetic
activity, sunspot cycle and season. Figures
indicating the reliability of predictions of noc-
turnal disturbances in HF radio transmission
are derived.

B

Ampex’s New Video Tape Recorder, by R.
Snyder. “T-T & El Ind.” Aug. 1956. 3 pp.
Describes a new tv recorder using a multi-
headed disec, spinning at 14,000 rpm to record
4 mc video signals on a 2-in. magnetic tape
traveling 16 ips. Immediate application is
program delay service for East-West tv;
future applications include color tv and high-
speed data recording.

Tape Doubles Response of Disk Recorders, by
W. Gilson. “EL” July 1956. 1 pp. A method is
deseribed for circumventing limited high fre-
quency response of ordinary cutting heads of

disk recorders. Essentially, a tape recording
is fed into the cutting head, both tape and
disk units being run at half speed.

Wide Range Meter Measures Flutter and Wow,
by H. Wirth. “EL"” July 1956. 2 pp. A test in-
strument is deseribed which measures speed
variations in tape recorder transport mechan-
isms. A simple system using an fm diserim-
inator detects changes in the recorded signal.

Coupled Oscillations in Cavity Resonators hav-
ing a Grid, by E. Kohlsdorf. “Hochfreq.” April
1956. 3 pp. Sound absorbing structures com-
prising a grid, acting as a mass, and an air
cushion between the grid and a wall, acting
as a spring, are considered. The effect of
mechanical osecillations of the grid structure
which couples to the oscillations of the grid-air
cushion combination is investigated.

On the Sound Level at Corners, at Edges and
on the Walls of Closed Rooms in the Presencc
of Noise, by W. Woehle. “Hochfreq.” April
1966. 3 pp. It is shown that, for specified
assumptions, elementary calculations yield the
differences in the sound levels at the corners,
at the edges and along the walls of closed
rectangular walls. Measurements show good
agreement for a noise spectrum between 37.5
and 75 cycles in a room of approximately
60 m?3,

The Acoustics of the Berlin Opera, by W.
Reichardt. “Hochfreq.” April 1956. 11 pp. A
model of the opera (1:20) to be rebuilt has heen
studied. The results of diffusion, clarity, and
echo measurements are reported; the reasons
for unsatisfactory results pointed out and
measures taken to improve such results are
described. Results of measurements taken in
the rebuilt building are compared to the model
measurements.

FOR MORE INFORMATION ON SUBJECTS REVIEWED HERE

Contact your nearest library subscribing to publications noted. Ex-
cellent technical periodical sections are maintained by many large
public libraries, engineering universities and electronic companies.

To obtain copies of any articles or complete magazines reviewed
here, contact the respective publishers directly. Names and addresses
of publishers may be obtdined upon request, stating publications of

interest, by writing to: '"'Electronic Sources'' Editors, Tele-Tech &
ELECTRONIC [INDUSTRIES, Chestnut & 5é6th Sts., Philadelphia 39.
The editors can recommend translation agencies.

To obtain copies of U.S. patents, and research reports on military
and government projects reviewed here, send payment indicated directly
to federal agency as instructed in section entitled "U.S. Government.”
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International ELECTRONIC SOURCES

The Amount of Sound Absorption of Cavities
and its Dependence on the Arrangement, by E.
Kohlsdorf. “Hochfreq.” April 1956. 3 pp. The
behavior of sound-absorbing cavities, i.e., a
grid structure arranged in front of an air
cushion, is studied. Particular attention is
given to the incidence of the sound, at right
angles or diffuse, and of the arrangement of
the cavities as it affects the sound absorption.
Intelligibility of Amplitude-Limited Speech, by
H. Schneider. “Freq.” May 1956. 10 pp. A
comparison of the various methods of limiting
the amplitude of a speech signal, such as tilting
of the spectrum, peak elipping, multi-band
transmission, and frequency shift, is presented.
Extensive measurements have been carried out
and are reported.

RN

CIRCUITS

Minimizing Noise in Electronic Systems, by R.
Wendt. “T-T & El. Ind” Aug. 1956. 4 pp.
Internally generated noise is a constant prob-
lem to equipment designers. Discussed in this
article are some causes of capacitive, leakage,
conductive, and inductive noise pickup, and
practical preventive measures.

Simplified Cascode Design, by F. Evans. “T-T
& El Ind.” Aug. 1956. 1 pp. A method is
presented for approximating the characteris-
tics of a cascode unit, using the published
Ev—1Ib curves of the triode type employed.

Selective 1 CPS Bandwidth Amplifier, by W.
Nonnenmacher. “El. Rund.” May 1956. 4 pp.
A high selectivity if-amplifier has been devel-
oped as part of a measuring amplifier for noise
voltage spectroscopy. The high selectivity is
produced by disattenuation of the resonance
circuit by means of a feed-back cathode ampli-
fier (Q multiplier). Bandwidth can be altered
by adjustment of the feed-back factor. The
required stability is achieved by the intense
counter coupling of the eathode amplifier.

Remote Control of Electro-Acoustic Equip-
ment, by H. Petzoldt. “El. Rund.” May 1956,
3 pp. Remote control of switching operations
in electro-acoustic main control centers is re-
quired owing to number and scope of simul-
taneous switching operations, to remoteness of
operator, on account of mutual functional
coupling or dependence of a plurality of switch-
ing operations. A new remote control equip-
ment for the switching of 6 loudspeakers from
a remote microphone speaker location under
precedence order conditions is described with
reference to a circuit diagram.

Amplitude Limitation in LC-QOscillators Using
Two Biased Diodes, by Z. Akcasu. “Wirel.
Eng.” June 1956. 5 pp. An LC-oscillator
which includes two biased diodes in the grid
circuit to limit oscillation amplitude is ana-
lyzed. Amplitude of oscillation and harmonic
distortion are calculated and represented by
curves. From these curves it is observed that
oscillations can be modulated linearly; no fre-
quency modulation occurs during amplitude
modulation and harmonic distortion is very
low.

Mathematical Treatment of Nonlinear Keying

Operations, by F. Weitzsch. ‘“El. Rund.” May

19566. 4 pp. Networks exert electronic keying
funetions if the passage of a rectangular pulse
involves a time function of certain electric
magnitudes. Their determination gives rise to
some difficulty caused by the presence of such
nonlinear elements as hysteresis-affected in-
ductivities, ete., in the circuit. Normalized
orthogonal systems are established and means
of approximating their integrals are discussed.

Decade Counter Tube Circuitry, Part II, by
J. Adams. ‘“EL Des.”” June 1, 19566. Continu-
ing a discussion of the basic operation of
decade counter tubes (Part 1, “El Des.” May
15, 1956), the author presents a complete
counter circuit for applications involving high
speed counting.
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Analytical Method for Complex Transistor Cir-
cuits, by Ya. K. Trokhimenko. ‘‘Radiotek.”
March 1956. 7 pp. The paper briefly discusses
the admittance matrix of a transistor and de-
scribes a method of analysis for complex cir-
cuits, whieh is based upon reducing the com-
plex circuit to an equivalent fourpole and con-
ducting the design according to the parameters
of the fourpole.

Amplitude Stabilization of Self-Oscillations by
an Inertial Nonlinearity, by E. O. Saakov.
“Radiotek.”” Mareh 1956. 11 pp. The paper
analyzes the operation of the simplest circuits
with nonlinear resistors having a thermal
inertia, when such resistors are used to stabil-
ize the amplitude of sinusoidal self-oscillations.
Relationships are derived for the calculation of
the steady-state amplitude of the oscillator out-
put.

A Wide Range Photo-electric Automatic Gain
Control, by C. Riddle. “El. Eng.” July 1956.
5 pp. A photocell and tube are arranged in
such a way that the output voltaze is propor-
tional to the light modulation, and independent
of the value of the steady light flux. The cir-
cuit is extremely simple, and the range over
which the light flux may vary is very large
(100.000:1).

An Improved Type of Differential Amplifier,
by J. Richards. “El. Eng.” July 1956. 3 pp.
A differential amplifier stage capable of giv-
ing a high rejection ratio with unselected
tubes and components and without a balance
control is analyzed, and a particular amplifier
is described in some detail. The stage is par-
ticularly suitable for converting balanced to
unbalanced signals,

A Variable Multiple Pulse-Stream Generator,
by W. Woods-Hill. “El. Eng.” July 1956. 2
pp. During the development of ecircuits in-
tended for use in electronie computers there
is a need for checkimz, with a minimum of
apparatus, the logic of circuits which require
numerous pulse streams for their operation.
An apparatus for such checking is described.

A Less-Than-Minimum Phase Shift Network,
R. Destebelle, C. Savant, and C. Savant, Jr.
“T.T & El Ind.” Aug. 1956. 3 pp. A combina-
tion of a tuned amplifier and a phase sensi-
tive demodulator is described which allows
high Q without instability.

Synchronization of an Oscillator by Means of
Radio-Frequency Pulses, by E. S. Voronin and
G. N. Berestovsky. ‘‘Radiotek.”” March 1956.
7 pp. The paper theoretically and experimen-
tally investigates the process of synchronizing
a harmonic oscillator by means of rectangular
radio-frequency pulses. Calculations are con-
ducted for the process of establishing the phase
and amplitude of the oscillations. The results
are experimentally verified at 1 me., It is
shown that the time for establishing a steady
state depends heavily upon the initial phase.

Interaction Between Signal and Noise in an
Inertial Detector, by L. S. Gutkin. (Continua-
tion of paper in Feb. Issue.) “Radiotek.” March
1956. 12 pp. Detailed qualitative and quanti-
tative analysis including thorough mathemati-
cal derivations. This second part of a two-
part paper deals with the signal-to-noise ratio
at the output of the detector. It includes: 1)
evaluation of the internal resistance of the de-
tector, 2) evaluation of the current from the
equivalent low-frequency current generator, 3)
evaluation of the noise voltage across tke de-
tector load.

The Frequeney Dependence of Self-Excited
Microwave Generators with Complex Load, by
H. Paul. “ElL Rund.” June 1956. 4 pp. In
this final section of a previous article, the
changes in the Rieke diagram resulting from a
load positioned several wavelengths from the
plane containing the plate slot are treated.
Mismatching is discussed, and a measuring
method suggested.

Trailing Edge (Decay) of a Pulse in a Cathode
Follower with a Capacitive Load, by M. L.
Volin. ‘“Radiotek.”” Mareh 1956. T pp. The
paper discusses the causes of the extended de-
cay of the trailing edge of a pulse when it
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passes through a heavily loaded cathode fol-
lower. An experimentally verified method is
given for caleulating the decay time for the
trailing edge. Circuits for increasing the slope
of the trailing edge are analyzed.

The Origin of the Six-Terminal Network Curve,
Its Graphical Evaluation and Its Application
to Determine the Transformation Properties
of Loss-Less Six-Terminal and Eight-Terminal
Networks, by H. Lueg. ‘““Are. El. Uber.” April
1956. 12 pp. The formulas for a six-terminal
network are coordinated with a set of vectors
rotating in the complex plane. It is shown
how the curve for the six-terminal network
permits the determination of the input imped-
ance for any terminating impedance.

Bridge Stabilized Oscillators and Their Deriva-
tives, by E. J. Post and J. van der Scheer.
“J BIRE.” June 1956. 6 pp. The bridge stabil-
ized oscillator with unspecified amplifying sec-
tion can be regarded as a source of a wide
class of feedback oscillators. Simple opera-
tions such as crosswise interchange of bridge
elements, as well as suitable unbalancing of
the bridge, will lead to most of the available
feedback oscillator circuits as the derivatives
of the bridge device. Principles involved are
studied.

The Impedance Concept, Part 2, by C. Mayo
and J. Head. “Wirel. Eng.” May 1956. 8 pp.
In Part One it was shown how useful infor-
mation on circuit behavior could be obtained
within the ‘p-world,” p being a variable closely
associated with time differentiation which can
be manipulated algebraically. A general con-
dition for a polynomial P, of degree n in p
to be free from zeros with positive real parts
was obtained, and applied to the case of a
three-stage RC feedback amplifier. Part 2 de-
termines the effect of adding extra ‘‘step-cir-
cuit” elements on the gain and maximum feed-
back obtainable.

Design Chart for Selective Cathode Traps, by
K. Hillman. “EL’ July 1956. 2 pp. Equations
are discussed for determining attenuation in-
troduced at trap frequency and at other de-
sired frequencies. A graph is presented for
determination of values of R, L, and C for
cathode traps.

Telemetering Demodulator for Wide-Band ¥-M
Data, by T. Warzecha. “EL” July 1956. 3 pp.
The demodulator deseribed converts fm to pfm
for pulse averaging recovery of the signal.
Also described is a means of recording the fm
signal.

Regulator Stabilizess Infrared Detector, by H.
Weisbecker. “El’” July 1956. 2 pp. Bolometer-
type infrared detectors used on aircraft give
ambiguous indication at intensity variation
rates up to 25 cps unless the power supply is
well regulated. A chopper-derived ac loop is
described which can supplement more conven-
tional de¢ regulation and cut variations to less
than a millivolt.

Automatic Tuning for High-Power Trans-
mitter, by V. DeLong. “EL” July 1956. 4 pp.
A system is deseribed by which a frequency-
selecting dial operates a servo system which
tunes transmitter stages and adjusts the load-
ing of the final stage. A combination of wide
and narrow band diseriminator eircuits pulls
the servos into critical tuning positions over

a wide range.

COMMUNICATIONS

Designing Microwave Equipment for Telephone
Companies, by W. Fisher. “T-T & El Ind.”
Aug. 1956. 5 pp. The requirements of a
medium-route microwave system——handling up
to 300 telephone channels—are examined with
respect to installation costs, transmission qual-
ity and performance, reliability, and com-
patibility. Data includes average installation
costs and typical system statistics.
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Transistor Remote Amplifier, by E. Smith.
“T-T & El Ind.” Aug. 1956. 2 pp. A small,
battery-operated 4-transistor channel ampli-
fier using low-level mixing and having two
independently controlled mikes is described.
Complete circuitry and response-test results
are presented.

Reducing Noise in Communications Systems,
Part V, by W. Bennett. “EL” July 1956. 4 pp.
Transmitting information through noise ecan
be accomplished by exchanging excess band-
width for improved signal-to-noise ratio. Pulse-
code modulation does this efficiently and per-
mits regenerating pulses that have become dis-
torted. Error detecting and correcting codes
offer additional advantages.

Regulating Amplifier Corrects Slope and Level,
by W. Chaskin and H. Kimball. “EL” July
1956. 3 pp. A servo-control which automatically
adjusts gain to accommodate changes in at-
tenuation in long open-wire telephone lines is
described. Pilot-tone pairs of 40 and 80 ke
with 99 and 150 kc are employed to control
gain.

Multipath Simulator Tests Communications, by
A. Deuth, H. Ressler, J. Smith, and G. Stamps.
“EL” July 1956. 3 pp. The authors describe a
system using an ultrasonic artificial ionosphere
and crystal transducers operating at 150 k¢ in
air to simulate radio fading.

Arcing at Telephone Relay Contacts, by P.
Kisliuk. “Bell Rec.” June 1956. 5 pp. Re-
search now in progress is aimed at extending
the useful lifetimes of relay contacts. Oscillo-
scopic studies are in agreement with earlier
work, that ares occur before there is any metal-
lic contact. This article presents results of ex-
tensive investigation and experimentation with
arcing.

Balanced Revertive-Pulsing Circuits, by E.
Spack. “Bell Rec.” July 1956. 4 pp. Rever-
tive pulsing is the signaling method used to
control motor-driven switches at a terminat-
ing office in the panel type of automatic switch-
ing system. When crossbar systems were de-
signed, they included revertive pulsing for
compatibility with existing offices, using re-
lays to simulate the action of the mechanical
switches. No. 5 crossbar has grown rapidly in
suburban areas, and it has been found that ac
interference in these areas can adversely af-
fect the revertive-pulsing circuits. To prevent
this, new balanced arrangements have been de-
signed for both panel and ecrossbar incoming
cirveaits.

Distortion of the Duration of Telegraph Pulses
Due to the Effect of Fluctuating Interference
in a Frequency-Modulated System, by A. M.
Zingerenko. ‘‘Radiotek.” March 1956. 11 pp.
The paper derives a formula for the frequency
variation which results when fm signals are
transmitted in the presence of fluctuating in-
terference. The mean-square distortion of the
duration of the telegraph pulses is determined.

Application of Magnetic Null Devices to Tele-
metering and Registering TUnits, by A. M.
Pschenichnikov. “Elek.” Jan. 1956. 6 pp. A
primarily qualitative analysis of the use of
magnetic amplifiers as null devices. The paper
describes their principle of operation, their
chief properties and characteristics and the
possibilities for their extensive use. Their use
as inverters, in polyphase and bridge systems,
and the use of second-harmonic induction are
discussed. The lower sensitivity threshold is
made a minimum.

Simultaneous Tuning of Tuned Circuits in Su-
perheterodyne Receivers, by W. Rotkiewicz.
““Hochfreq.”” April 1956. 11 pp. The difficul-
ties encountered in simultaneously tuning two
capacitively-tuned ecircuits in a receiver are
studied. Equations for the tuned h.f. circuits
and the associated oscillators are given. The
errors are evaluated for tuning curves identical
at two or at three points.

Visual Detectability of Signals in Noise, by J.
Griffiths. “Wirel. Eng.” May 1956. 3 pp.
The effect of ‘contrast’ (in the form of a bias)
on the detectability of signals displayed for
visual observation in a mnoise background is
very controversial, as many different considera-

Tele-Tech & ELECTRONIC INDUSTRIES

tions arise in different applications. This arti-
cle is concerned with the effect of such con-
trast on a particular derived signal-to-noise-
ratio criterion, and it is shown that the results
obtained agree. at least qualitatively, with ex-
perimental results on probability of detection
in very simple systems.

Repeaters for Twelve-Channel Military Tele-
phone, by J, Barstow, Jr. ‘‘Bel Rec.” June
1956. 4 pp. A recently developed light-weight
system permits transmitting twelve telephone
conversations over a single four-conductor
cable. Both attended and unattended repeaters
have been developed which permit the terminals
to be placed as much as 200 miles apart.

Effective Capacitanece in Modulated Power
Amplifiers, by R. Lee. “El. Des.” June 1,
1956. 3 pp. Incidental capacitance has a
marked influence on the electrical performance
of high-level AM power amplifiers, particularly
in the modulator. Several components of in-
cidental capacitance are analyzed and their
effects discussed.

Voice-Controlled Blocking Circuits in Telephone
Signal Transmission by Radio, by K. Fischer.
“El. Rund.” June 1956. 5 pp. A voice-con-
trolled blocking circuit is required at the junc-
tion of the radio transmission and the two-
wire line, provided the radio link cannot be
stabilized. Various such blocking circuits are
compared and their fields of application indi-
cated.

The Reciprocity of Time and Frequency in
Communication Engineering, by H. Marko.
“Nach Z.”” May 19566. 7 pp. The Fourier trans-
formation is applied to stationary phenomens,
statistically known phenomena, and to non-
linear systems, such as modulators. Electrical
phenomena and mathematical formulas are
closely interrelated to facilitate understanding.

Radio Set AN/TRC-24: Exciter and Frequency
Contral, by G. Rodwin and N. Lund. *“Bell
Rec.”” July 1956. 4 pp. The radio portions
of a compact and portable multi-channel tele-
phone system are described. The exciter, with
its associated frequency-control circuit, en-
ables the radio transmitter to operate on any
one of a large number of stabilized frequencies.
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COMPONENTS

Nonlinear Ceramic Dielectrics, by N. Rudnick
and G. Howatt. *“‘Con. Eng.” July 1956. 7 pp.
The ceramic dielectrics have been put to many
uses in the control field, chiefly as transducers
that make use of their piezoelectric properties.
They have still another, far less exploited char-
acteristic. They are nonlinear in the same way
as are ferromagnetic materials: they display
a hysteresis loop. Because of this analogy they
are called ferroelectrics. Nonlinear dielectrics
can umplify electrical signals somewhat as
magnetic amplifiers. Such dielectric amplifiers
have several inherent potential advantages over
nagnetic amplifiers for voltage and moderate
power amplifier applications.

Spark Gap—New Circuit Component, by J.
Johnstone. “T-T & El. Ind.” Aug. 1956. 2 pp.
Use of spark gap units as voltage-sensitive
switches handling extremely high ecurrents
with low voltage drop is deseribed. Units can
be small and can be made relatively insensitive
to temperature, pressure, altitude, and humid-
ity. A spark gap pulse generator circuit is
illustrated.

Specifying Toroidal Reactors, by R. Edgar. “El
Des.” June 15, 1956. 2 pp. Molybdenum per-
malloy powder toroidal cores have been used
extensively in recent years because of high Q
stability over a wide range of voltages and
good stability with respect to de magnetiza-
tion. However, it is often desirable to know
just how a toroidal reactor is affected by the
core used in order to specify these reactors
correctly. The article describes a typical toroid
and points the way to improved design.
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A Guide to Applying Resistance Pots, by H.
Gray, Jr. ‘“Con. Eng.” July 1956. 14 bpp.
Since the potentiometer used often spells the
difference between a workable and unworkable
system, or between a complex and greatly
simplified one, the selection procedure is impor-
tant. The author presents information in the
form of a guide to selection of pots for specitic
uses.

Ultrasonic Delay Lines, by J. May, Jr. *“Bell
Rec.” June 1956. 5 pp. As modern electronic
equipment is called upon to perform increas-
ingly intricate operations, electrical signals
must frequently be delayed within a circuit.
Most methods of providing such delay require
considerable space or equipment. This article
deseribes ultrasonic delay lines which occupy
a relatively small space, and can provide time
intervals ranging from a fraction of a usec
to several thousand gusec.

Factors Affecting Resistor Tolerances, by F.
Paul. “El. Des.” June 1, 19586. 1 pp. Mini-
mum circuit design tolerances for resistors
must often be much greater than the rated
resistor tolerances specified by manufacturers.
Recommended minimum design tolerances are
given.

Transit-Time Accelerometer, by L. Jones. “Rev.
Sci.”” June 1956. 4 pp. An omnidirectional
transit-time accelerometer, developed for mea-
suring the drag acceleration of spheres dropped
from rockets, is described.

COMPUTERS

Binary Conversion for A-D Converters, by I
Resnick. “El. Des.” June 15, 1956. 2 pp.
Serialization of parallel data may be desirable
or necessary for minimization of the number
of recording channels required, telemetering
on a single channel, and preparation of data
for further processing. This article describes
a shift-register system used to convert data
coming in parallel form into serial form, and
a means of converting cyclical-binary code into
conventionary-binary code.

Factors in Selecting Data Handling Systems,
by A. Hix. “ISA J” June 1956. 4 pp. This
is a discussion of industrial data handling sys-
tems from the standpoint of operational con-
trol, cost-accounting and inventory control,
preparation of operating and managerial re-
ports, and engineering studies.

Mechanized Memory and Logic—What Elec-
tronics Can Do, by J. Felker. “Bell Rec.” June
1956. 6 pp. Despite its seeming complexity,
electronic switching promises a wholesale sim-
plification of telephony and, it is believed, more
economical telephone service. This article pre-
sents simplified definitions of the basic con-
cepts of such systems.

Practical Analog-Digital Converters, by M.
Klein, ¥. Williams, and H. Morgan. *Inst. &
Auto.”” June 1956. 9 pp. The authors present
a list and descriptions showing the state of
the art and the types of commercially available
converters designed for shaft position con-
version with binary output, shaft position con-
version with uncoded output, shaft position
conversion for direct data printing, data log-
gers with all-electronic conversion, and all-
electronic high-speed conversion.

Designing Analogy Circuits from Test Data,
by G. D. McCann. “ISA J” June 1956. 5 pp.
The author discusses direct synthesis of anal-
ogous circuits from tests such as influence co-
efficient or normal mode shake tests.

What’s Inside Transac—I, by A. Cavalieri, Jr.
“ElL Des.” July 1, 1956. 3 pp. A transistorized
automatic computer using surface barrier
transistors is described. It is capable of per-
formingz about 416,000 additions per sec, and
can multiply two six-digit numbers in about
48 usec. 'Typical circuit units are illustrated
and described.
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Optimizing with a Computer, by J. Strong.
“Auto. Con.” June 1956. 3 pp. Combining
advanced mathematical techniques with a care-
ful analysis of the controlling factors and
objectives in scientific, industrial, or business
situations, Operations Research can sometimes
produce new answers or viewpoints in what
were previously considered unsolvable problem
areas. Several mathematical tools, such as
linear programming and queueing theory are
discussed.

New Computer Method for Obtaining Optimum
Area, by J. Tyroler and C. Smith. “Rev. Sei.”
June 1956. 2 pp. An automatic computer
method for obtaining the optimum area for
any fixed interval under a transient is de-
scribed and discussed. This method automati-
cally chooses the point on the transient where
integration of the area is initiated and a pre-
set timer stops the integrator after the selected
time interval has elapsed.

Electronic Methods of Analogue Multiplication,
by Z. Czajowski. “El. Eng.”” July 1956. 5 pp.
The author presents a general survey of the
principles used in analog multiplication. An
attempt has been made to classify the different
methods of approach to the problem and to
compare all systems as to accuracy, speed, and
complexity. This article deals with those de-
vices which perform multiplication directly by
application of some mathematical or physical
formula.

The Simpie Bridge Can Solve Equations, by W.
Pease. “‘Com. Eng.” July 1956. 1 p. By prop-
erly including the variables in the arms of a
self-balancing bridge circuit, a single ampli-
fier ean serve to solve an entire equation.
With precision components the overall accu-
racy can be as high as .01 per cent. The solu-
tion of a slant range equation is used for illus-
tration.

Digital Storage Using Neon Tubes, by M.
Raphael and A. Robinson. “EL” July 1956. 4
pp. A means of providing inexpensive storage
for digital data using a neon-tube matrix is
described. The memory uses multiplier-photo-
tube read out.

How to Design Reliable Computers, by F. A.
Ordemann. “El Eq.” June 1956. 4 pp. Re-
liability, a major consideration in the design of
all electronic equipment, assumes extreme im-
portance in computer development. This article
outlines the steps taken by one major computer
manufacturer to enhance the dependability of

his product.

CONTROLS

Electronic Step Actuated Integrative Control
Equipment with Approximately Continuous
Performance, by G. Weitner. “El Rund.” May
1956. 3 pp. Control equipment with approxi-
mately continuous integrative performance per-
mits adjusting motor control via conventional
mains contacts and control button adjustment
of the adjusting velocity and the permanent
deviation. Its temporal performance and basic
design circuits are discussed with reference
to an actual equipment example using a thyra-
tron in combination with a relay.
Photoelectric Amplifier for Flame Guards, by
E. Suchel. “El. Rund.” June 1956. 2 pp. The
flame guard photocell controls an alarm which
sounds when the flame of an oilburner dies
down. Circuit requirements are stated and
a specially designed circuit is illustrated and
discussed.

Control Techniques for Nuclear Reactors, by
W. Whitehead and H. Lamonds. “Auto. Con.”
June 1956. 3 pp. The accelerated rate at
which nuclear power reactors are being devel-
oped has led to the evolution of many new
reactor types, but, as this article points out,
the control systems for all these are based on
a few fundamental principles and employ fa-
miliar hydraulic, pneumatic, and electronic
control elements.
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Relays for Contrel Applications, by W. Lock-
wood. ‘“Auto. Con.” June 1956. 2 pp. A gen-
eral discussion of types and suitability of re-
lays for a variety of applications.

Cascade Control Systems, by N. Gollin. “Con.
Eng.” July 1956. 5 pp. Proper choice of the
control arrangement improves the performance
of the control system. If this arrangement in-
volves the adjustment of the set-point of the
controller in a control loop by means of an-
other measured variable, it is called Cascade
Control. The type of cascade control system
considered here is one where the two measured
variables are related through the process. By
block diagrams and transfer functions of the
system’s elements, cascade control systems can
be analyzed to show how much they improve
control of the process.

Capacitor Type Fuel Gages and Contrels, by
S. Solarez. ““Aero D.” June 1956. 4 pp. Mod-
ern aircraft fuel gage systems can allow for
disposable fuel tanks, fuel programming to
maintain aireraft stability, and indicators to
show tank-full during in-flight refueling.
Structural Constant for Magnetic Amplifiers,
by S. Ya. Dunayevsky. ‘Elek.” Feb. 1956.
6 pp. The paper develops an approach to de-
signing magnetic amplifiers, which is intended
for those cases when the amplification factor
is one of the main indices of the amplifier.
The output power and the control power auare
included in the specified data. Complete design
procedure is analyzed.

INDUSTRIAL ELECTRONICS

Application of Magnetic Amplifiers to Electric
Drives, by A. G. Efanov, B. M. Gutkin, Yu. R.
Reingold. “Elek.” Feb. 1956. 6 pp. Paper dis-
cusses the use of magnetic amplifiers as inter-
mediate amplifiers for the purpose of raising
the gain of rotary amplifiers whose characteris-
tics have been stabilized by negative feedback.
Coupling circuits between the magnetic and
rotary amplifiers are analyzed, static and dy-
namic characteristics are given, coil data is
specified for the magnetic amplifiers and spe-
cific industrial examples are given.

Experimental Investizgation of the Dynamic
Properties of a Rotary Amplifier and the De-
sign of Its Parameters, by E. L. Ettinger and
Yu. R. Reingold. “Elek.” March 1956. 9 pp.
Experimental frequency responses of a rotary
amplitier are used to analyze the effect of in-
ternal feedback, mutual inductance between the
control coils, the degree of compensation and
the load upon the dynamic properties of the
amplifier. All of the basic parameters are then
found for both no-load and load conditions. A
simplified transfer function is derived, and the
coefficients of the transfer function are cal-
culated for various conditions. The method is
generalized to include other typical elements
of an automatic drive. It is shown that com-
plex systems can be reduced to combinations
of elementary members.

The Short-Interval Timer, by G. Hitchcox. “El.
Eng.”” July 1956. 4 pp. Many industrial de-
vices operate so rapidly that electronic time
measurement is required, both in designing
and in testing them. Examples are: fuses and
contact-breakers, high speed relays, camera
shutters, and explosive caps. This article de-
seribes the factors which govern the specifica-
tion and design of a modern short interval
timer intended for general purpose uses.

Gear Gage Controls Automatic Hobber, by R.
Miles. ““El.’* July 1956. 5 pp. An electronic
inspector uses probes attached to the cores of
linear variable-differential transformers to
measure the pitch diameter and the root fillet
of gears. Dimensional deviation signals are
stored and compared electronically to determine
corrective measures based on trends, ignoring
individual variation. Corrective signals cause
automatic readjustment of the gear-cutting
machine.
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Voltage Control of a Hydraulic Alternator of
36,000 KVA by Magnetic Amplifiers, by J.
Fourner. ‘Hochfreq.” April 19566. 16 pp. The
circuit diagram is shown and explained; per-
formance data are given in great detail. Good
stability and rapid control have been obtained.
Application of Magnetic Amplifiers to an Auto-
matic DC Motor Drive, by S. S. Royzen and
K. Ya. Goasen. “Elek.” March 1956. 8 pp.
Theoretical discussion of the use of a magnetic
amplifier in place of the rotary amplifier which
is in the feedback loop of a de¢ motor speed
regulator. The amplifier provides the necessary
gain needed to maintain sufficiently accurate
speed regulation with less bulk, less complexity
and less loss. Systems with generator and
rectifier supplies are analyzed, and experimen-
tal results are cited.

A New Circuit for Regulating the Load on an
Electric Blooming-Mill Drive, by V, I. Ark-
hangelsky. “Elek.”” March 1956. 8 pp. The
present device used for regulating the arma-
ture current of the drive motor is a rotary
amplifier that suffers from the following dis-
advantages: a) there is no continuous control
of the acceleration of the loaded motor during
start, b) the regulator does not affect the field
of the motor properly when the motor is
slowed down from its maximum speed, c) the
regulator has an unsatisfactory law of varia-
tion for the reference voltage as a function of
exciting current. The new circuit overcomes
these drawbacks. The loaded motor can be
operated so that optimum characteristics are
obtained with full utilization of overload ca-
pacity.

Vapor-Pressure Analyzer Computes Liquid
Concentration, by L. Griffith. “Con. Eng.” July
1956. 2 pp. A simple analyzer detects a liquid’s
vapor pressure and temperature and performs
a computation on these two process variables
to yield a continuous direct reading of con-

centration.
@

MATERIALS

Basic Insulating Materials, by G. Moses.
“Insul.” June 1956. 4 pp. A number of basic
material components are used either separately
or as combinations in composite insulation
products. This article contains a general de-
scription of solid, non-resinous materials in-
cluding asbestos, fiber glass, synthetic tex-
tiles, and mica; and reviews the peculiar char-
acteristics of each which fit it to specific uses
and limit its use in other applications.
Cathode Ray Tube Phosphors, by R. Millet.
“El. Des.” June 15, 1956. 2 pp. Specification
of the correct CRT screen phosphor for a par-
ticular design application is often difficult. A
design analysis of phosphors, including charac-
teristics and suggested applications is pre-
sented.

A New Method of Electric Welding of Copper
Cable Joints, by W. Ruecker and P. Raphael.
“Nach. Z” May 1956. 3 pp. A 6-volt battery
is applied to the carbon electrodes spaced 0.1
mm apart. A series of conical openings is pro-
vided in the circumference of the two circular
electrodes, each electrode having half-conical
recesses. The wire ends are placed into these
openings and the weld is shaped like a small
cone.

MEASURING & TESTING

Discriminator-Output Frequency Meter, by D.
Marshall. “T-T & El. Ind.” Aug. 1956. 3 pp.
Circuitry and performance of a discriminator-
output frequency meter for 3 cps to 100 ke
are described. The meter analyzes fm informa-
tion by use of a triggered-pulse, frequency-to-
voltage conversion system.
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The “Frequency-Microscope,”” a Registering
Frequency Meter of High Sensitivity, by G.
Ohl. ““Arec. El. Uber.” April 1956. 6 pp. A

comparison of two frequencies is accomplished
by heterodyning the two frequencies and re-
cording the difference frequency. The recorder
consists of a synchronous motor controlled by
an adjustable frequency derived from a quartz
crystal and a chronograph. Graphical and
numerical methods to evaluate the frequency
difference from the direction of the traced lines
are given.

Vibrational Stability Tests for Magnetic Re-
lays, by A. Maschmeyer. “T-T & EI Ind.”
Aug. 1956. 4 pp. Clapper type relays are
evaluated under vibrational conditions of 3 to
2000 ecps and accelerations to 35 g. Prime
areas of relay improvement are found to be
design of contact springs, contact supports,
and relay mountings.

A Ruggedized Graphic Milliameter, by G.
Walters. “T-T & El Ind.’” Aug. 1956. 3 pp.
Considerable difficulty has been experienced in
using existing graphic recorders in airborne in-
stallations due to improper operation in the
presence of shock or vibration forces. This
article describes the techniques employed in
designing a ruggedized instrument suitable for
operation under the extreme environmental
conditions specified by the military.

Method for Eliminating Omegatron Radial
Field Errors or for Direct Measurement of
Mass Ratios, by H. Woodford and J. Gardner.
“Rev. Sci.” June 1956. 4 pp. An omegatron
having two pairs of ion-accelerating plates
instead of one and using resonance absorption
detection has been used successfully to obtain
simultaneous eyclotron resonances of two dif-
ferent ion species in the same field. When used
in conjunction with a nuclear resonance probe,
the method effectively eliminates errors due to
perturbing radial electric fields in the omega-
tron; alternatively, if radial electric fields are
considered negligible, the method permits ¢he
direct measurement of mass ratios.

An AC Potentiometer for Measurement of
Amplitude and Phase, by M. J. Somerville.
“El. Eng.” July 1956. 2 pp. A simple ac
potentiometer ecircuit using ac coupled ampli-
fiers is described. The design utilized enables
the generation of in-phase and quadrature com-
ponents which remain accurately in quadrature
with one another, even though substantial
phase shifts will oceur in the ac couplings in-
volved.

Fast Timing of Scintillation Pulses, by H.
Ticho and J. Gauger. “Rev. Sci.” June 1956.
6 pp. Some modifications of the conventional
chronotron circuit are discussed. Using such
a modified chronotron, time interval distribu-
tions due to two liquid scintillation counters
have been studied under various experimental
conditions. These studies suggest that even
when counters with sensitive areas of approxi-
mately 3068 cm? are used, a precision of -+0.25
usec in an individual time interval measure-
ment can be achieved if the distance between
the particle trajectory and the photosensitive
surface is known.

An Electronic Timing Unit, by N. B. Acred
and G. Bishop. “El. Eng.” July 1956. 7 pp.
This article describes in some detail the de-
sign and construction of equipment for measur-
ing the time intervals encountered in deter-
mining the speed of an aireraft flying over a
straight course of known length. The primary
requirement was that the timing unit should
measure and display time intervals between
1 and 99.999 sec with an accuracy of 1 part in
104. This, and other factors which influenced
the design are discussed.

Photeelectric-Optical and Thermoelectric-Op-
tical Amplifiers, by B. P. Kozyrev. “Elek.”
Feb. 1956. 8 pp. The paper analyzes the design
and construction of photoelectric-optical and
thermoelectric-optical amplifiers used with gal-
vanometers for high-sensitivity measurements.
Detailed design parameters and dimensions are
given for existing standard amplifiers, and
design equations are derived. The transforma-
tion of a photoelectric-optical amplifier into
a thermoelectric-optical one is discussed.
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Aural Electrocardiograms, by A, Gemant and
D. Burch. “Rev. Sci.” June 1956. 2 pp. In
heart surgery the need arises for electrocardio-
grams that do not require visual attention.
This has been achieved by converting the volt-
age wave pattern into a sound pattern of vary-
ing piteh; the latter is an exact reproduction
of the voltage wave. The apparatus wused for
the conversion is deseribed.

Extending the Limits of Resistance Measure-
ment Using Electronic Techniques, by G.
Hitcheox. “J BIRE” June 1956. 11 pp. In
general, the article is confined to a discussion
of devices and techniques which are suitable
for inclusion in commercial instruments, rather
than of those which, by their complication,
delicacy, or specialization, are restricted to the
laboratory. It opens with a description of the
basic chmmeter in its two dual forms, refers
to three low resistance systems, two using di-
rect and one alternating test currents, and
then gees on to describe what is thought to be
a novel instriment which can measure very
low resistance using pulsed test currents to
reduce thermal dissipation in the test sample.

Diamend, a Practical Radiation Counter, by
W. Cotty. “J BIRE” June 1956. 15 pp. The
properties which make diamond an attractive
material for a practical conduction counter
are discussed and the general theory of con-
ductior counting is outlined. The counting
property is thought to be a structural property
and this also is responsible for the ill effects
of polarization; diamonds, however, have been
found which have the natural ability to main-
tain a steady counting rate for long periods
and a method for selecting them is given. The
principles of amplification are deseribed in
detail.

A Phase Meter for 50 Cycles to 30 MC, by O.
Macek. “Freq.” May 19566. 6 pp. The phase
meter eonsists of two identical amplifiers and a
CR tube displaying an elipse. Alternatively
the signal to be compared may be mixed with
an oscillation between 1 me and 30 mc to re-
sult in a suitable beat frequency. A phase dif-
ference of 1° can still be read. Various meth-
ods are discussed.

Determination ¢f the Amplitude Distribution
on Plane Surfaces from the Directional Dis-
tribution of Their Radiation Fields, by K. Feher.
“Are. El. Uber” April 1956. 10 pp. This con-
tinuation of a previous article describes the
cxperimental set-up and the evaluation meth-
ods. The results for an aluminum plate vi-
brated by a piezoelectric crystal and for a
plate vibrated by waves incident at a specified
angle are reported.

Four-Place Timer Codes Oscillograph Record-
ings, by 8. Dorsey. “EL” July 1956. 3 pp. A
timing generator is described which creates =
pattern indicating time in increments of .001
seconds.

Group-Delay Measurements, by C. Heuvelman
and A. van Weel. “Wirel. Eng.”” May 1956.
7 pp. A description is given of a simple group-
delay meter which, in combination with any
conventional wobbulator generator, gives the
group-delay characteristic directly on an os-
cilloscope.

A Five-Band Recording Spectroradiometer, by
C. McCamy. “NBS J” May 1956. 7 pp. An
accidental fire in an aireraft engine compart-
ment can be dealt with successfully only if the
fire is detected within a few seconds after it
starts. Devices that respond to the radiant en-
ergy from flames have received considerable
attention because a single unit can detect fires
anywhere within a large space. Such detectors
must be able to discriminate between flame and
sun or hot engine parts. To accomplish this
discrimination, the use of two characteristics
of flame radiation has been proposed: the spec-
tral distribution of energy and the fluctua-
tions in the radiant intensity known as
“fAicker.” In order to explore some of the pos-
sibilities, the instrument described in this arti-
cle was built to record the radiant intensity
of flames in several broad regions of the spec-
trum and to determine the frequency distribu-
tion of flicker.
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A Mechanical-Electronic Transducer for Low
Range Pressure and Force, by B. McKay. "ISA
J” June 1956, 3 pp. Article gives circuitry,
construction, application, and performance de-
tails of the RCA type 5734 transducer tube for
measurement of pressures and force or weight,
with particular mention of specific applications
in the biological field. Past work is cited and
new applications suggested.

Advances in the Design and Application of the
Radio-Frequency Permeameter, by A. Rasmus-
gen, A. Enfield, and A. Hess. “NBS J.” May
1956. 8 pp. Improvements are described for in-
creasing the frequency coverage, accuracy, and
ease of application of the r-f permeameter de-
veloped at NBS to measure initial complex
permeability of toroidally shaped ferromagnetic
materials of low conductivity.

Slideback Electrometer, by N. Doctor and P.
Franklin. “Inst. & Auto.” June 1956. 3 pp.
Low-leakage resistance paths in terminal
boards, in laminates which bear etched wiring
circuits, and in potted assemblies can seriously
alter operation of electronic systems. An in-
strument is described for measuring resistances
between 109 and 10 ohms. The instrument
is in part a slideback voltmeter employing an
electrometer tetrode.

Low Distortion and Lew Noise in Small-
Amplitude Motions, by B. McFadden. ‘Con.
Eng.” July 1956. 2 pp. Distortionless, noise-
free mechanical motion at sinusoidal double
amplitude of .01 deg is produced by a table
designed to simulate aircraft motions for in-
strument testing. The table has a noise
threshold below one second of arc.

Balloon-Borne System for Tracking the Sun,
by H. Edwards, A. Goddard, Jr., M. Juza, T.
Maher, and F. Speck. “Rev. Sci.” June 1956.
5 pp. A balloon-borne system for tracking the
sun both in elevation and azimuth is described.
Phase-Angle Measurement, by C. Vincent.
“Wirel. Eng.” May 1956. 5 pp. This article
discusses the method of phase-angle measure-
ment due to Fleming, in which X and Y de-
flections are adjusted for equality, and the
phase difference is deduced from the propor-
tions of the resulting ellipse. A thorough anal-
ysis is made of the geometrical factors which
might lead to error in this method.

CAMA-—Automatic Trunk-Test Circuit, by R.
Dusenberry. ‘““Bell Rec.” June 1956. 4 pp. In
a Centralized Automatic Message Accounting
installation, trunks from local telephone offices
are periodically tested by a circuit which can
automatically test 2,000 incoming trunk -ecir-
cuits, without interrupting busy circuits. The
author discusses necessary test functioms and
describes the operation of the tester.

Electrostatic Particle Size Analyzer, by H.
Yoshikawa, G. Swartz, J. MacWaters, and W.
Fite. “Rev. Sci.”” June 1956. 4 pp. This article
comprises the theoretical analysis and physical
description of an Electrostatic Particle Size
Analyzer (EPSA) for determining the particle
size distribution of aerosols in the 1- to 20-
mieron size range.

Wide Amplitude String Galvanometer for Di-
rect Recording, by L. Browder. “Rev. Sci.”
June 1956. 5 pp. By employing an Einthoven
or string galvanometer rather than the usual
D’Arsonval galvanometer in a direct-writing
oscillograph a considerable reduction in inertia
of the moving element is obtained. The use of
compliant end supports makes possible very
large deflections so that a 10-cm long string
having a resonant frequency of 230 cps can be
made to move through an amplitude of 2.5 c¢m.

Aulomatic Scanning Device, by L. Holm. “Rev.
Sei.”” June 1956. 5 pp. The driving mechanism
and the control and recording circuits of an
automatic device for repeated, continuous, uni-
dimensional scanning of radioactive objects are
described. The scanner can run at several dif-
ferent speeds from 4.10X10-3 up to 1.32
mm/sec. It is shown theoretically and illus-
trated with actual examples that it is possible
to construct ‘‘equilibrium curves”, i.e, curves
corresponding to an infinitely low scanning
speed. from those recorded with finite scanning
speeds.
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RADAR, NAVIGATION

Radar Doppler-Frequency Nomograph, by G.
Baker. “‘El. Des.” May 15, 1956. A design tool
relating doppler frequency, radial velocity, and
transmitted wavelength.

Three-Dimensional Radar Video Simulator, Ly
P. Pielich, “EL” July 1956. 3 pp. Terrain-
clearance radar data js presented as three-
dimensional oscilloscope display by using
simulated-video generator and conventional fly-
ing-spot scanner. The mechanization of such
a display was found to be a relatively simple
matter.

Electrical Altimeters for Airplanes, by E.
Roessler. “El. Rund.”” May 1956. 3 pp. Diverse
kinds of electrical altimeters, especially capaci-
tive, pulse echo, and frequency modulation
types, are described in detail with reference
to the historical development. The combination
of weather radar, a collision warning radar,
and a pulse altimeter finally is regarded as a
possible technical solution of the pertinent
problems of aeronautical engineering.

Transmission of Radar PPI Pictures with Re-
duced Bandwidth, by H. Meinke and H. Groll.
“Nach. Z"” May 1956. 8 pp. The received Radar
signals are fed to a linear electronic memory
by a modulated electron beam. The electronic
memory is based on the charging principle and
will be additive. A slower moving scanning
beam transfers the added signal to an output
resistor via a collector and transmitted. This
system is discussed and radar pictures are
shown.

Designing a Simulated Rate of Climb Indicator,
by R. Neunes and P. Stein. “ISA J’’ June 1956.
4 pp. Instrumentation of an altitude test
facility led to the development of an equivalent
rate of climb indicator comprising a completely
self-contained, portable unit containing a
transistorized de¢ amplifier, built-in calibration
device, and zero-suppression for extended range
use. The design employs commercially avail-
able transducers and measuring instruments.

The Distant Field of a Paraboloid Having
Rotational Symmetry in Combination with a
Dipole at Right Angles to the Plane of the
Opening, by F. Mueller. “Hochfreq.” April
1956. 4 pp. The surface currents in the re-
flectors are computed from the distant field of
the dipole; this leads to a computation of the
distant field of the assembly. The result indi-
cates a split direction for the main beam ; the
field is similar to the distant field of the
E,-wave of a circular wave guide.

The Night-Effect on Direction Finders, by P.
Miram. “El. Rund.” June 1956. 4 pp. Fluctua-
tions of this effect and possibilities for its
remedies are considered. The various pictures
received are discussed and a table is included
in an effort to systematically correlate the
disturbances and their cause.

SEMICONDUCTORS

Intermetallic Semiconductors, by H, Hrostowski.
“Bell Rec.” July 1956. 5 pp. There is a class
of semiconductors other than silicon and ger-
manium about which our knowledge is as yet
incomplete. Recent investigations show that we
can make intermetallic compounds with a
wider range of electrical properties than is
obtainable with silicon and germanium, and
thus it may be possible to produce more versa-
tile transistors and other semiconductor de-
vices.
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What Type of Degenerative Feedback for
Transistors? by R. Hurley. “El. Des.” June
15, 1956. 3 pp. The greater the number of
stages per feedback loop, the greater is the
predictability of the transistor amplifier gain
at mid-frequencies for given overall gain. How-
ever, for more than two transistor stages per
loop, instability results, the suppression of
which reduces bandwidth. Experimental data
is presented: results show that a two-stage
transistor amplifier using current feedback is
“some sort of optimum,” as to midband gain
predictability and bandwidth.

Superregenerative Transistor Oscillator, by R.
Kircher and 1. Kaminow. “EL” July 1956. 2 pp.
Equal on-off intervals of 500 cps audio fre-
quency are obtained at a rate of 7 cps using
a junction transistor in a basic self-quenching
oscillator circuit. Effects of circuit parameter
variation on the performance of the oscillator
are given,

Transistor Circuitry in Japan. “EL” July
1956. 5 pp. Japanese transistorized products in-
cluding four different types of broadcast re-
ceivers, a portable tape recorder, and a hear-
ing aid are reviewed.

Transistors Telemeter Small Missiles, by C.
Kortman. “EL” July 1956. 3 pp. Spin informa-
tion is placed on a subcarrier channel of gn
fm/fm system, using a germanium photocell
and transistors.

Automatic Curve Tracing Aids Transister Cir-
cuit Design, by N. Goldich, ““El Des.” July 1,
1956, 2 pp. Curve tracers can be effectively used
to evaluate transistors in circuit design. They
are particularly useful in analyzing changes in
transistor characteristics with load, operating
time, and environmental conditions. This article
is a delineation of a typical curve tracer and
explains how it can be used as a design tool.

Transistor Circuit Design with Intermediate
Connections Terminal, by A, Jorysz. “El Des.”
July 1, 1956. 3 pp. Recently, a new class of
transistor circuits has been developed, which
exhibits interesting and quite useful properties.
The new circuits are more general and allow
better control of impedances and amplification
properties of the transistor. The most general
form of the new circuit may be considered as
a parallel-series or series-parallel combination
of a transistor and an impedance bridge. The
author discusses a group of three simple cir-
cuits: the ‘‘intermediate emitter-base,” the
‘“Iintermediate emitter-collector,” and the “in-
termediate base-collector.”

Designing “Free-Power” Transistor Apparatus,
by H. Hoffmann. “T-T & EL Ind.” Aug. 1956.
3 pp. A discussion of equipment deriving its
power from natural or artificial energy fields
is given. Transistor equipment using light,
sound, and rf energy for power is described.

Designing Transistorized Test Equipment, by
T. Lommasson and K. Hardin. “El. Des.” July
1, 1956. 2 pp. Replacing vacuum tubes with
transistors requires particular consideration of
temperature effects, drive and impedance
matching requirements, and frequency response.
Some of the design problems encountered in
the design of a small transistorized test set
are discussed in this article,
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TELEVISION

Designing Storage-Tube Equipment, by J. Buck-
bee and A. Luftman. “El’ July 1956. 5 pp.
Special cathode-ray tubes for storing informa-
tion are useful in frequency-bandwidth con-
version, mti radar, and data storage and
analysis. High-voltage power supply, video
amplifiers, sweep and blanking generator.
focus-current regulator and staircase raster
generator used with storage tube are de-
scribed, Typical use is tv transmission over
telephone lines.
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Color Television on the L1 Coaxial Carrier
System, by H. Hey. “Bell Rec.” July 1956. 4 pp.
The advent of color tv with its more stringent
transmission requirements, made it necessary
to modify existing L1 tv channels. To fill this
need, existing B2 and C2 tv terminals have
been integrated into B3 and C3 color tv ter-
minals by the addition of new equipment.
Eidophor May Revive Lagging Theatre-TV
Operations, by N. Wasserman. “Int. Proj.”’
June 1956. 8 pp. A new closed-circuit TV sys-
tem, capable of producing a wide-screen color
picture with a high degree of clarity was
originally developed by the Swiss and is now
undergoing final development. An are lamp
projects a beam through a condenser to a
schlieren lens. The light which is deflected
strikes a reflector which is coated with an oily
Eidophor liquid. When agitated by the scan-
ning beam of an electron gun, this oily liquid
forms tiny ridges or prisms which alter the
reflective pattern of the light in such a way as
to form an image. Only that light which is
diverted by electron-agitated portions of the
Eidophor liquid is reflected so as to pass
through the schlieren lens and throughk the
projection system to the screen.

Raising the Selectivity of Television Receivers,
by Ya. I. Efrussi. “Radiotek.” March 1956.
10 pp. The paper analyzes circuits for the
intermediate amplifier stages in television re-
ceivers, These circuits permit an inecrease in
selectivity and a simultaneous decrease in the
number of tuned circuits. It is shown that in
order to retain high video quality the selec-
tivity must not exceed a specified value.

The Selenium Diode in TV Design, hy .J.
Cataldo. “T-T & El. Ind.” Aug. 1956. 2 pp.
Applications for semi-conductor components,
particularly selenium diodes. in tv receiver de-
sign are described. The horizontal phase de-
tector circuit is analyzed, with both selenium
diode and conventional vacuum tubes and com-
parative performance figures are given.

On the Theory of Mertz and Gray, by H.
Schoenfelder. “Freq.” May 1956. 6 pp. An
analysis of the pulses in the frequency spec-
trum of a television signal is presented to
illustrate the results of the theory of Mertz and
Gray (Bell Tech. J. 1934).

Color Television Transmission Systems, by K.
Teer. “Nach., Z'* May 1956. 3 pp. The Philips
system is compared with the N.T.8.C. systenu.
The Philips two AM-sub-carrier system (T.S.C.-
system) transmits a 8.6 me carrier (2 me wide)
for the red color component and a 4.6 me
carrier (1 mc wide) for the blue color com-
ponent. A control signal to adjust the ampli-
tude relationship between the signals, corres-
ponding to the burst signal, is also transmitted.

Design Project for a Televisicn and Radio City
in Bogota, Colombia, by W. Duschinsky. “BC
News” June 1956. 14 pp. How to build proper
centralized radio and television facilities in a
growing city like Bogota is a problem which
is all too familiar to broadcasting and tele-
vision enterprises in many parts of the world.
The Government of Colombia has formally ap-
proved the project described in this article, and
is proceeding with extensive streamlining of its
communications facilities, including radiotele-
rhone and radiotelegraph, as well as broadeast
and television.

Chrominance Circuits for Colour Television Re-
ceivers (Part 2), by B. Osborne. “El. Eng.”
July 1956. 5 pp. This article is a brief review
of circuit techniques applicable to the chro-
minanece section of a color tv receiver designed
to receive an N.T.S.C. type signal.

Design of Industrial Television Equipment, by
W. Mayer. “El. Rund.” May 1956. 4 pp. Re-
sistron and Vidicon-tubes, owing to their
simple design, have been adopted generally us
camera tubes for industrial tv equipment. Cir-
cuit design depends on due consideration of
special qualities of the camera tube resistance
screen. Conditions are discussed determining
the production of inertia-free images {small
signal plate voltage and adequate electron jet
current values), also problems of resolution
power, noise, focusing, and aperture loss.
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TRANSMISSION LINES

Ferrites in Waveguides, by G. Thompson. *J
BIRE” June 1956. 18 pp. The gyromagnetic
mechanism which controls the permeability of
a ferrite at microwave frequencies is investi-
gated theoretically in several simple cases, and
the tensor form of the permeability in the gen-
eral case is indicated. The theory is first ap-
plied to circular waveguides containing a fer-
rite magnetized along the axis. Applications
of the effects in the construction of isolators
and circulators are described. These include
resonance and reflection isolators for circularly
polarized modes, and also devices which make
use of Faraday rotation. The effects of trans-
verse magnetization of the ferrite is then dis-
cussed. Applications in rectangular guide in
the form of resonance isolators, non-reciprocal
phase circulators, and field displacement de-
vices are described.

The Frequency Dependence of Self-Excited
Micro-Wave Generators Under Complex Load,
by H. Paul. “ElL Rund.” May 1956. 4 pp.
The influence of frequency alterations due to
a complex load on the operation of a trans-
mitter, especially a magnetron transmitter, is
examined with reference to the Rieke-frequency
diagram. 1In the present paper, instability re-
giens for certain kinds of load and their origin
are discussed. Maximum admissible misadap-
tion for certain cable lengths is calculated, also
the frequency operation of the transmitter near

stability limits,

TUBES

Klystron Control System, by R. Reeves. “Wirel.
Eng.” June 1956. 9 pp. The concept of a
‘“‘control plane” is introduced to illustrate kly-
stron properties, and the automatic tuning
problem is recast as one in two dimensions.
Provision of afc for primary radar is described
in detail. The article describes test equipment
which presents the control plane on the face of
a crt and maps either klystron mode areas and
frequency contours or servo-trajectories onto
the plane. The afe system described takes
cognizance of oscillation strength while search-
ing for, or tracking the required frequency. A
sampling technique for mode centering is in-
troduced which affords minimum disturbance to
the controls and provides a slightly better error
criterion.

Modern Reflex Klystrons, by R. Hechtel.
“Arc. El. Uber.” April 1956. 6 pp. An intro-
duction on the design considerations for reflex
Klystrons is followed by a description of the
Raytheon RK 5976, (6260 to 7425 mc), the
Western Electric 431 (3700 to 4200 mc) and
the experimental Telefunken reflex Klystron
(3600 to 4200 mc). Tables and charts facilitate
the presentation of tube characteristics.

Ceramics in Electronic Tubes, by G. Gallet.
“Rev. Tech.” April 1966. 13 pp. This article
gives an account of the development possibili-
ties of electronic tubes through the use of
ceramics. Different cases are listed where the
use of ceramic products brings about an im-
provement either in the manufacture or in the
characteristics of the tube. A review of the
mechanical, electrical, and thermal qualities
which govern the choice of ceramic is included.

Hydrogen Thyratrens, by J. Chantereau and
P. Leduc. “Rev. Tech.” April 1956. 20 pp.
A detailed description of the manufacture and
testing of thyratrons is given, together with a
review of the advantages of hydrogen thyra-
trons and the characteristics of TH-6345, 6435,
6522, and 6907 tubes.
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Reliability as a Design and Maintenance Prob-
lem, by R. Matthews, “El Eng.” July 1956.
3 pp. Attention is drawn to the critical im-
portance of reliability in complex electronic
equipment. Tube performance is suggested as
being largely responsible, and an estimate is
made of this factor in equipment failure. A
design philosophy is proposed which could im-
prove operational reliability, provided it was
backed by the appropriate maintenance system.
Tube by tube negative feedback and marginal
checking techniques are then examined as re-
lated solutions to the problem,

Experimental Verification of the Theory of Re-
flex Klystrons, by R. Musson-Genon. ‘‘Rev.
Tech.” April 1956. 92 pp. The theoretical de-
termination of the characteristics of the circuit
with localized constants equivalent to a
resonant cavity is reviewed. A description is
given of different experimental methods with
or without electronic beam. A review is pre-
sented of the theoretical determination of the
different parameters arising in the expression
of the second order of the admittance of the
electronic beam: finite transit times in the
H.F. space, non-uniform retarding field, mul-
tiple paths, phase aberration. Description is
given of the various experimental methods de-
tining these parameters.

High-Powered C-Band Klystron Amplifiers, by
R. Haegele. “T-T & El Ind.” Aug. 1956. 3 pp.
Need for increased power in microwave is
met by a line of linear four-cavity Klystron
amplifiers for 65300 to 8000 mec. Described here
are the designing highlights: ceramic-to-metal
techniques, novel tuning methods, and unique
input and output fittings.

Very High Frequency Triode TH 021, by F.
Hulster. ‘“Rev. Tech.” April 1956. 18 pp. Be-
ginning with the phenomenon of power drop in
triodes with an increase in frequency, the
physical principles to be observed in the con-
struction of vhf triodes are then more generally
set forth, and in particular the principles
whieh result from the phenomena of transit
time and of interaction of the tube with the
resonant circuit.

U. S. GOVERNMENT

Total Cross Sections for 14-MEV Neutrons—
Comparison of Measured Values with Values
Calculated From the Complex Square-Well
Model (PB 111853), by W. McGarry, J. El-
liot, and W. Faust, NRL. Dec. 19556. 5 pp.
60¢. (OTS) A comparison was made between
measured 14-Mev neutron total cross sections
and theoretical values calculated from the com-
plex square-well model of the nuclear interac-
tion. The theoretical parameters used in the
calculations were obtained from previous work
on 14-Mev neutron differential elastic cross sec-
tions. The comparison shows that the calcu-
lated cross sections are low, indicating either
that a greater nuclear radius parameter is re-
quired (in contradiction to the differential
elastic scattering data) or that the theoretical
model utilizing a square well i3 an over-
simplification.

Systems Engineering (PB 111801), by J. War-
tield, Pennsylvania State U. Aug. 1955. 30 pp.
76¢. (OT8S) To provide useful material for
the systems engineer in any industry, technical
considerations are eliminated and only mate-
rial common to most systems problems is in-
cluded in the book. An introduction to sys-
tems engineering is given, the factors sur-
rounding a typical systems-engineering prob-
lem are enumerated, and the systems design
process is outlined.

Units and Systems of Weights and Measures
(NBS Circular 670), by L. Judson, NBS. April
1956. 29 pp. 25¢. (Govt. Printing Office,
Washington 25, D. C.) This circular brings
tozether much of the information previously
available in separate mimeographed leaflets.
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Monte Carle Reactor Calculation (PB 111865),
by S. Podgor and L. Beach, NRL. Dec. 1965
10 pp. 50¢. (OTS) The Monte Carlo method
was used to estimate the slowing down of
fast neutrons in a spherical homogeneous mix-
ture of U2% and H,0. The estimated proba-
bility distribution of thermalization was com-
pared favorably with those of other calcula-
tional methods and with experimental measure-
ments. These probability distributions were
used to calculate the critical ratio of U2 to
H.0 for both bare and reflected core reactors.
Debunching in UHF Velocity-Modulated High
Density Electron Beams (PB 111799), by M.
Weinstein, U. of Illinois. April 1955. 112 pp.
$3. (OTS) The role of space charge of large
beam current densities in field free drift re-
gions of a velocity modulated electron beam is
investigated, with particular attention to space
charge “debunching.” A beam analyzing sys-
tem, enabling the observer to see the velocity
distribution of electrons during the complete
cyele at a point of interest along the beam,
was employed to obtain experimental knowl-
edge about the velocities in each phase incre-
ment of a complete modulation cycle.
Behavior of Brittle-State Materials, Part 1
(PB 111987), Part 2 (PB 121002), by O. Sal-
massy and others, Batelle Memorial Institute.
June 1955. Part 1, 163 pp. $4; Part 2, 161
pp. $4.25. (OTS8) Part 1 investigates the
factors influencing the fracture of brittle
ceramic materials with emphasis primarily on
the effects of size and stress state, as well as
the effects of strain rate and temperature.
Part 2 sets forth principles for the selection,
evaluation, and design of brittle materials
from a statistical and probability viewpoint.
The entire distribution curve of fracture
stresses was indicated to be a function of size
and stress state of a brittle body. All mate-
rials investigated showed the same qualitative
effect of size and stress state.

Industrial Preparedness Study: Transistors and
Transistor Manufacturing Egquipment, RCA
May 1955. Vol. 1 (PB 111822), 200 pp. $5.
Vol. 2 (PB 111820), 42 pp. $1.256. (OTS)
Necessary manufacturing equipment and fa-
cilities for a point-contact switching tran-
sistor and a general purpose junction tran-
sistor were designed, built, and operated in a
pilot run. Vol. 1 reviews engineering develop-
ment and summarizes design features. Pilot
production problems are discussed, and com-
plete manufacturing instructions are included,
Vol. 2 contains descriptions and photographs
of the mechanized equipment developed for
point-contact production.

Energy Distribution in Luminescence Spectra
of Organic Compounds (PB 111872), by F.
Germann, Colorado U. Nov. 1954. 163 pp.
$4.25. (OTS) As a result of the frequent use
of solutions of fluorescent materials in scintil-
lation counters, interest in the phenomenon of
energy transfer in phosphor systems has been
greatly stimulated. A new system for the de-
tection of infrared radiation (7,000 A-20,000
A) is described. It uses a lead sulfide photo-
conduc'ive cell and a high gain AC amplifier.
With this new detector, infrared phosphores-
cence of a number of different substances was
studied. Phosphorescent emission was found
for a series of cadmium sulfide-zinec sulfide
phosphors up to a wavelength of 9,000 A.

Evaluation of Antistatic Agents on Nylon
Parachute Cloth (PB 121141), by J. Sweeney,
Lowell Technological Institute Research Foun-
dation. Sept. 1955. 71 pp. $2. (OTS) Jus-
tification was found for the utilization of
fabric surface resistance as the measurable
parameter. Special instrumentation was de-
veloped to provide the desired test conditions
of —30° F and 10 percent RH and permit the
required range of resistance measurements.
No permanent antistatic agent was found to
be effective at low temperatures, but specific
non-permanent agents gave the treated mate-
rial a surface resistance at test conditions
which was comparable to the resistance of
untreated nylon fabric at standard test con-
ditions of 70° F and 65 percent RH.
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Enmeers « Physicists ’

@ Planned progress is the key to success for an individual as well
as a business.

@® Herec at BURROUGHS we know where we are going . . . our
course is charted and, like such advanced Intercontinental Ballistic Missiles
as ATLAS and TITAN, we too are on the way up!

More than 1,300 people and in excess of 200,000
square feet of working space in our three centers, located
in the Paoli area, testify to our progress since 1951.

@ If YOU are an Engineer or Physicist . .. ON THE WAY UP....
why not make the ascent with us in the creation and development of the
advanced new computer techniques which will be required to control the
course, speed and altitude of such Intercontinental Ballistic Missiles as
ATLAS and TITAN as they are propelled out into space beyond the earth’s
atmosphere?

>

@® Sage .. . IRBM ... ICBM .. . are just a few of the many
government projects under way at BURROUGHS RESEARCH CENTER
where, and equally important, untold time and creative effort is also being
spent by our scientists on new and better ways to improve the business
machines which have given BURROUGHS the right to use the slogan:

THE Foremost Name IN COMPUTATION

To Meet Tomorrow’s Challenges Today
Butroughs Invites Inquities from Those Qualified As:
® ELECTRICAL ENGINEERS e ELECTROMECHANICAL ENGINEERS

® MECHANICAL ENGINEERS o MECHANICAL DESIGN ENGINEERS
o MATHEMATICIANS ® PHYSICISTS

.in the following fields — Control Computers, Pulse Circuitry, Digital
Computers, Optical Devices, High Speed Mechanisms, Guided Missiles, Solid State
Circuitry, Electronic Packaging, Electrographic Recording Devices.

Write or Telephone M. E. JENKINS, Placement Manager

Near Historie Valley Forge
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International ELECTRONIC SOURCES

PATENTS

Phase Shift Oscillator, No. 2,749,441. Inv.
D. A. Kelly. Iss. June 5, 1956. A voltage feed-
back is applied to a multistage phase invert-
ing amplifier. Series-connected L-sections are
used as a phase-shift tuner in the feed-bhack
path reversine the phase at the operating fre-
quency. Degenerative feedback is also supplied.

Direct-Reading Frequency Meter, No. 2,749,515.
Inv. P. G. Hansel. Assigned Servo Corp. of
America. Iss. June 5, 1956. The output fre-
quency of a wide-range continuously-tuned
oscillator is compared to the harmonics of a
ecrystal-controlled oscillator, each frequency
coincidence being counted for each tuning
sweep. The unknown frequency is similarly
compared to the output of the continuously-
tuned oscillator and applied to the same coun-
ter. The counter being stopped at simul-
taneous counts, giving an indication of the
particular harmonie frequency swept just be-
fore attainment of the unknown frequency.

Electromagnetic Horn, No. 2,749,545. Inv. J.
A. Kostriza. Assigned International Telephone
and Telegraph Corp. Iss. June 5, 19566. Dielec-
tric material is positioned between two parallel
conductors of a transmission line. The con-
ductors having a first section of uniform width
leading to a terminating section flaring out-
wardly to provide an impedance transition be-
tween the uniform-width transmission line sec-
tion and free space.

Transistor Oscillator with Current Transformer
Feedback Network, No. 2,748,274. Inv. A. R.
Pearlman. Assigned Clevite Corp. Iss. May
29, 1956. Two transistors are coupled in push-
pull and their output fed to a transformer
coupling to a load. The primary of a feedback
transformer is supplied by the load, and the
secondary of the feedback transformer serves
as input to the transistors.

Intercarrier Wave Translation Circuits, No. 2.-
745.954. Inv. G. F. Devine and R. F. Foster.
Assigned General Electric Co. Iss. May 15,
1956. The different carrier frequency AM and
FM waves received in a TV receiver are in-
termodulated in a two-control grid tube. The
AM wave is derived and detected from the
first-electrode cathode ecircuit. A filter circuit
between the plate and the cathode devives the
intermodulatel wave for limiting and demodu-
lation.

Semi-Conductor Signal Generator, No. 2.745,-
960. Inv. B. D. Griffith. Assigned RCA. Iss.
May 15, 1956. A resistor and ecapacitor in
series are connected between the collector and
emitter electrodes of a point-contact type semi-
conductor. Another capacitor and variahle re-
gistor are connected in parallel between the
emitter and the base electrode. The variable
resistor controls the current of the emitter
and thus the oscillation frequency. Suitable
bias voltages are provided.

Vacuum Tube Shield and Heat Radiater, No. 2,-
745,895, Inv. E. J. Lideen. Iss. May 15, 1956.
The shield and heat radiator is a grounded
corrugated metal cylinder closely surrounding
the tube. At the bottom, where it rests on
the socket, small openings are provided for
the entrance of cooling air which then pro-
gresses along the vertical corvrugations. The
shield can be mounted by sliding it over the
tube.

Television Receiver Circuit, No. 2,745,899. Inv.
R. A. Maher and Ch. C. Pfitzer. Assigned
Aveo Manufacturing Corp. Iss. May 15, 1955.
In a color television receiver the phase of the
color subcarrier oscillator output is compared
with a received color burst signal for syn-
chronization of the oscillator. This oscillator
controls the elements of a color grid aligned
with the horizontal strips of phosphors of dif-
ferent color. At least one low bharmonic of
this oscillator output is applied to a beam in-
tensity modulating electrode.
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T-Connected Stub Filters for Use on Very High
Frequencies, Neo. 2,751.557. Inv. B. M. Sosin.
Assigned Marconi’s Wireless Telegraph Co.,
Ltd. Iss. June 19, 1956. The connecting arm
of a T-connected stub is not a multiple of a
quarter wavelength at any operating frequency.
This connecting arm is connected in parallel
to the two other arms:; one arm is open-cir-
cuited at its other end and an odd multiple
of a quarter wavelength, while the other arm
is short-circuited at its other end and shorter
than a aquarter wavelength,

High Frequency Capacitor, No. 2,751,560, Inv.
E. F. Brinker. Assigned Lavoie Lahs, Ine.
Iss. June 19, 1956. Two sets of stator blades
are mounted respectively at the end of two
spaced rectangular conductors of a transmis-
gsion line and extend in the direction of the
line. Two electrically connected groups of
rotor blades, interleaving respectively with
the two sets of stator blades, are rotatably
mounted.

Color Television Synchronizing Apparatus,
No. 2,748,188. Inv. R. J. Stahl and N. L.
Heikes. Assigned Color Television Inc. Iss.
May 29, 1966. A tunable synchronizing fre-
quency oscillator is controlled by a wvoltage
derived from a phase comparison of a sub-
harmonie of its output with another voltage.
This eomparison voltage is derived from a
frequency stabilized osecillator tuncd to a
harmonic of the half-line frequeney.
Television Color Svnehronization, No. 2,751,430,
Inv. G. E. Kelly. Assigned RCA. Iss. June 19,
1956. The color synchronizer comprises a color
sampler driven by a erystal-controlled oscil-
lator. The phase of the received burst signal is
compared with the phase of the oscillator out-
put to derive a control signal which is applied
to the piezoelectric ecrystal controlling the
oscillator.

Signal Translation System, No. 2,751,437. Inv.
C. H. Hoeppner. A-signed Raytheon Manu-
facturing Co. Iss. June 19. 1956. The receiv-
ing antenna of a communication system sup-
plies a plurality of frequeney signals, the fre-
quencies representing the intelligence. These
frequencies are converted into pulses, divided
and recorded. A reproducer feeds a magnetic
string osecillograph.

Automatic Gain Control Circuit for Transister
Amplifiers, No. 2,751,446. Inv. C. C. Bopp.
Assigned Aveo Manufacturing Corp. Iss. June
19, 1956. The gain control ecircuit for a main
transistor amplifier is a direct current tran-
sistor amplifier. The bias voltage source of
the collector electrode of the main transistor
amplifier is connected in series with the col-
lector electrode to transmitter electrode path
of the direct current transistor amplifier. The
collector electrode to transistor electrode im-
pedance of the direct current transistor
amplifier is variable.

Superregenerative Trangistor Broadecast Re-
ceiver, No. 2,751,497. Inv. R. S. Duncan. As-
signed Bell Tel. Labs., Inc. Iss. June 19, 1956.
A transistor oscillator with a regenerative
feedback is used. This feedback is controlled
to compensate for the current gain factor of
the transistor which decreases with frequency
over the operating band so that the oscillator
will alternately start and stop oscillating.
Cathode-Ray Tube, Neo. 2,750,525. Inv. R. C.
Palmer. Assigned Allen B. Du Mont Labs.
Iss. June 12, 1956. The face plate of a cathode-
ray tube is made of light-sensitive glass which
may assume different colors. This plate is
photographieally fixed to provide a series of
strips effective as color filters for different
color. These filter strips can be arranged to
provide, for instance, alternating blue and red
filters.

Intercarrier Sound System, No. 2,750,441. Inv.
K. Schlesinger. Assigned Motorola, Inc. Iss.
June 12, 1956. An intercarrier 4.5 MC wave is
frequency-modulated by the audio signal and
amplitude-modulated by low-frequency pulses
of the video signal. This wave is limited and
mixed to produce a 300 ke to 600 ke FM wave
which is fed to a blocking oscillator. The
blocking oscillator output is demodulated by a
filter supplving the audio output.

Tele-Tech & ELECTRONIC INDUSTRIES »

Superregenerative Superheterodyne Wave-Sig-
nal Receiver, No. 2,748,267. Inv. D. Richman.
Assigned Hazeltine Research, Ine. Iss. May 29,
1956. The heterodyned wave is supplied to
regenerative oscillator having a quench circuit.
Further, the regenerative circuit supplies an-
other heterodyne signal in response to the
heterodyne signal and the signal supplied by
the regenerative oscillator. This signal is fed
to a frequency-selective cirecuit.

Direct Current Amplifier, No. 2,750,453. Inv.
R. L. Pritchard. Assigned General Eleetric Co.
Iss. June 12, 1956. A varying resistance which
is to be measured is connected to the base elec-
trode of a transistor having a current ampli-
fication factor less than unity. A de voltage
source and an output resistor, having a re-
sistance which is small compared to the one
to be measured, are connected between the
collector and the emitter, the free end of the
varying resistance being connected to the com-
mon terminal of the voltage source and the col-
lector electrode.

Device for the Amplification of Both Voice and
Signalling Voltages, No. 2,749,394, Inv. L. B.
Person et al. Assigned Telefonaktiebolaget I..
M. Ericsson. Iss. June 5, 1956. In a device
for the amplification of voltages above a given
frequency, a feedback low-pass filter, passing
frequencies lower than voice frequeney, is eon-
nected to the catl.ode of a tube. A high nega-
tive voltage is applied over a large resistor
to the other terminal of the network. A
grounded voice by-pass ecapacitor is also con-
nected to this terminal, while a biasing voli-
age is applied thereto over a diode.

Trigger Circuit, No. 2,749,437. Inv. W. G.
Parr. Assigned Pye Ltd. Iss. June 5, 1956. A
plurality of flip-flop connected double tubes
is arranged in series. A resistor is interposcd
between the grids of one of the tubes and
ground. The control grid of another tube is
connected to a resistor and grounded rectifier
in series, resetting pulses being applied to the
junction of the resistor and rectifier. The in-
put is applied to a cathode and the output
taken from a plate.

Multivibrator Trigger Circuit, No. 2,745,953.
Inv. B. L. Havens. Assigned International
Business Machines Corp. Iss. May 15, 1956.
Each grid of the two multivibrator trigger
tubes is connected to a rectifier and a resistor
having their other terminals at a constant po-
tential. This limits the negative voltage ex-
cursion on the grids, whereby the recovery
time is reduced. A rectifier is connected to
the grids in such a manner that the control
pulse will trigger only the more positive grid.
Trigger Circuits, No. 2,745,959. Inv. A. R.
Kilbey and G. E. Tucker. Assigned Raytheon
Manufacturing Co. Iss. May 15, 1956. A reac-
tive impedance is inserted into the cathode
lead of an electron tube and another reactive
impedance is placed in the plate circuit. Dur-
ing conduction of the tube, the two impedances
will resonate. The control signal is applied to
the grid of the tube.

Radio-Frequency Controlled Plasmatron, No. 2,-
750,455. Inv. H. J. Geisler. Assigned Inter-
national Business Machines Corp. Iss. June
12, 1956. Two pairs of opposing electrodes en-
closing a common space are mounted in a
gaseous discharge tube. An ionizing de po-
tential is applied to one pair of electrodes
through a choke coil filter grounded over an
output resistor. An  amplitude-modulated
high-frequeney oscillation is fed to the other
pair of eclectrodes which are balanced with
respect to ground.

Color Television Transmitter, No. 2,750,439.
Inv. R. D. Kell. Assigned RCA., Iss. June 12,
1956. A full band-width panchromatic signal
and two color component signal trains are de-
veloped. The low-frequency component of each
of the color signals is combined with the low-
frequency panchromatic signal. This com-
bination signal and the low-frequency comi-
ponents of the two color signals are consecu-
tively and cyclically sampled at a ecompara-
tively high frequeney and the resulting signal
is mixed with the panchromatic signal to pro-
duce a composite signal for transmission.
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FIRST industrial data proc-
essing system designed to solve
enlire checking account book-
keeping.

FIRST such system ordered
into quantity production. (The
Bank of America to convert to

ERMA))

FIRST production compuler
designed with modern solid
state components.

FIRST of a line of tailored
data processing for business,
industry and Governmen!

ERMA

electronic recording machine accounting

Brilliant career opportunities for . . .

o EXPERIENCED COMPUTER ENGINEERS
o« LOGICAL DESIGNERS
o TRANSISTER APPLICATIONS ENGINEERS
« COMPUTER CIRCUIT ENGINEERS
o DESIGNERS ELECTRO MECHANICAL DEVICES
o ELECTRONIC PACKAGING ENGINEERS

YOU are URGENTLY NEEDED at once to work on the General
Electric Team for the ERMA Program.

Technical Assignments available in Palo Alto, California and Syra-
cuse, New York.

£ERMA IS REVOLUTIONARY IN CONCEPT AND EXECUTION

... solves entire hookkeeping problem from time check is entered
\ until monthly statement is issued.
. . . orginally conceived by Bank of America and developed to the

bank's specifications by Stanford Research institute.

. . . refinement to continue through joint efiort of General Electric
and Stanford Research Institute.

-

Please send your resume to

Engineering Administration
tndustrial Computer Section

GENERAL @3 ELECTRIC

3001 James Street « Syracuse, New York

Tele-Tech & ELECTRONIC INDUSTRIES - August 1956 For product information, use inquiry card on last page.



New Printed Circuit Components

MINIATURE RESISTORS

The new Dalohm Type RLS
miniature power resistors, de-
signed for printed circuit appli-
cations, are basically the same as
the Type RS resistors, except that

i l i

they have radial instead of axial
leads. They come in 6 sizes and 4
wattages, 2, 5, 7, and 10 w. Max.
resistance values are 4.4K, 15.5K,
22K, and 55K, respectively. Tem-
perature coefficient: 0.00002/Deg.
C; di-electric strength of 1000
VAC. V block test; tolerances:
0.05% to 3%. Dale Products, Inc.,
Columbus, Neb. Tele-Tech &
ELECTRONIC INDUSTRIES (Ask
for 7-1)

SCREEN PRINTER

Screen Process Printer for
printed circuits will print an ac-
tual area of up to 6 x 6 in. on
copper clad laminates of any
thickness. The screen is closed to
the work by an air cylinder, while
the squeegee is operated by a sim-
ple hand motion. Pressure, angle
of squeegee, and registration locks

are provided leaving nothing to
operator judgment. 200 impres-
sions per hr. are readily achieved.
Mech-Tronic Equipment Co., P.O.
Box 510, Silver Spring, Md. Tele-
Tech & ELECTRONIC INDUS-
TRIES (Ask for 7-143)

140 For product information, use inquiry card on last page.

COIL FORM

Shielded coil form for printed
circuits, designed as LS-12, has
a square shaped plated brass
housing, whose dimensions are 14
x Y5 x Y% in. Inside the housing is

a coil form with an internally ad-
justable powdered iron core, tun-
able from top or bottom. The LS-
12 mounts by two tabs that can
be inserted through a printed cir-
cuit board and can be dip-soldered
from one side of the board to
complete installation. Thermionic
Corp., 445 Concord Ave., Cam-
bridge 38, Mass. Tele-Tech &
ELECTRONIC INDUSTRIES (Ask
for 7-20)

SNAP-IN CONTROL

Self-supporting, snap-in vari-
able resistor for printed wiring
known as the Stackpole Type
LR-70, measures 57/64 in. dia. and
stands 7 in. off the mounting
board. It is supported by four legs
—the three regular voltage taps,
and a larger, case ground leg. Sin-

gle or double-pole snap switches
are available with ratings from
15 a., 15 v. dc; to 6 a. at 125 v. ac-
de. Electric Component Div. of
Stackpole Carbon Co., St. Marys,
Pa. Tele-Tech & ELECTRONIC
INDUSTRIES (Ask for 7-90)

Tele-Tech & ELECTRONIC INDUSTRIES

CARD RECEPTACLE

Line of double-row, printed
card receptacles, designated as
Series UPCR-DTP, feature beryl-
lium copper contacts with taper-
pin terminals embodied within a

=

)

high-compression solid molding.
Available in 6, 10, 15, 18 and 22
contacts per row, for 1/16 in. and
3/32 in. printed cards, receptacles
have an insulation resistance of
over 100,000 megohms and volt-
age capacity of 2200 v ac (RMS)
at sea level, and 600 v ac (RMS)
at 60,000 ft. Components, Inc., 454
E. 148th St., N. Y. 55, N. Y. Tele-
Tech & ELECTRONIC INDUS-
TRIES (Ask for 7-31)

CIRCUIT DRILLING

Speed-up in the drilling of
printed circuit plates is now pos-
sible with a newly-developed pneu-
matic attachment to the New
Hermes pantograph. Machine en-
ables an unskilled operator to in-
crease the drilling operation to
more than 100 holes per min. A
master template from which the

drill pattern is reproduced, shows
a number of dots representing the
amount of holes to be drilled. New
Hermes Engraving Machine Corp.,
13-19 University Place, N. Y. 3,
N. Y. Tele-Tech & ELECTRONIC
INDUSTRIES (Ask for 7-26)
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New Microwave Producis

EPOXY RESINS

“Family” of epoxy resin sys-
tems are marketed under the trade
name “Randac.” Randac R-4060
exhibits nearly constant values for
volume resistivity, loss or dissipa-

tion factor, and dielectric constant
from room temperature to 130° C.
R-4059 is a 1009 reactive, min-
eral-filled, thermosetting liquid
designed for room-temp. applica-
tion which, in the cured state, is
semi-flexible. R-4053 a 1009% solid
resin is thermoplastic until cured.
Mitchell-Rand Insulation Com-
pany, Inc., 55-A Murray St., New
York 7, N. Y. Tele-Tech & ELEC-
TRONIC INDUSTRIES (7-72)

ANTENNA

Patterned after a Signal Corps
design, the new 91280-1 Discone
Antenna fully meets the require-
ments of specifications MIL-I-
11683A and MIL-S-10379A. Used
in conjunction with the Stoddart
NM-30A Radio Interference-Field
Intensity measuring equipment, it
is suitable for making broad-band

interference measurements within
the frequency range of 40 to 400
MC. Stoddart Aircraft Radio Co.,
Inc.,, 6644 Santa Monica Blvd.,,
Hollywood 28, Calif. Tele-Tech &
ELECTRONIC INDUSTRIES (Ask
for 7-98)

Tele-Tech & ELECTRONIC INDUSTRIES

MICROWAVE SYSTEM

This new and compact 2,000 MC
microwave relay system for TV
combines for the first time outputs
of separate aural and visual trans-
mitters into a common antenna.

The complete system weighs less
than 200 lbs. and comprises 2
transmitting and 2 receiving
units, and 2 parabolic antennas or
“dishes.” The system will be avail-
able in 2 models; the TL-3-A, in-
cluding both aural and visual
equipment; and model TL-3-D,
visual equipment only. General
Electric Co., Electronics Park,
Syracuse, N. Y. Tele-Tech &
ELECTRONIC INDUSTRIES (Ask
for 7-12)

STANDING WAVE
DETECTOR

Consisting of only three basic
units—the carriage and drive sec-
tion, the block, and the probe,
Type DB-825 can measure all
standard microwave and ultrami-
crowave frequencies, from 5.8
KMC to 90 KMC. The slot is built

’a&-ﬂ’ ¥
<
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perfectly parallel to the wave-
guide axis, and probe travel is
held parallel to the waveguide
axis. DeMornay-Bonardi, 780 S.
Arroyvo Pkway., Pasadena, Calif.
Tele-Tech & ELECTRONIC IN-
DUSTRIES (Ask for 7-159)
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FERRITE ISOLATOR

The new Model X110 Ferrite
Load Isolator is designed for use
in X-Band systems where space
and weight are at a premium.
Unit weighs 1 lb. and is 2 in. long

and 2 in. wide. Nine db isolation
is provided at 100 kw peak power
over a bandwidth of 8600 to 9600
me. It provides a compact solu-
tion to “long-line” effects and
other loading problems caused by
lengthy transmission lines or ex-
cessive VSWR’s. Litton Indus-
tries, Components Div., 336 North
Foothill Road, Beverly Hills, Calif.
Tele-Tech & ELECTRONIC IN-
DUSTRIES (Ask for 7-18)

COAXIAL TERMINATION

New high power coaxial
termination for the 900 to 10,000
mc range, Model 369, has a power
rating of 200 w. average and 50,-
000 w. peak. Capable of with-
standing temperatures in excess
of 500°F., it is useful for termina-
ting directional couplers and
other devices in high power sys-

tems in actual operation or for
test purposes. The unit is 11 in.
long and is available with a type
N female connector. Narda Corp.,
Mineola, L. I, N. Y. Tele-Tech &
ELECTRONIC INDUSTRIES (Ask
for 7-8)
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Western Manufacturers

Offer Technical Data . . .

(Ask for WC-1)

Diodes, transistors and deposited carbon re-
sistors are shown on catalog sheets. Engi-
neering data sheets, and catalogs showing
wire-wound resistors, precision carbon-coated
resistors and copper oxide rectifiers, also
available. (Nucleonic Products)

(Ask for WC-2)

Motor brochure on rotating electrical equip-
ment, including data sheets and photos, and a
performance specification on a new instru-
mentation’ camera (35mm type—MPSC35-100)
are offered. Engineering drawings included in
both brochures. (Bill Jack Scientific Instru-
ment)

(Ask for WC-3)

Etched ecircuitry and related electronic com-
ponents and assemblies are described in a
four-page brochure. Material includes photos
and brief descriptions of components; back
cover has graphs relating to current carrying
capacity and voltage drops expected for vari-
ous weights of copper used in printed cir-
cuitry. Charts have been incorporated in the
Standards Manual at North American Avia-
tion. (Graphik-Circuits Div., Cinch Mf{g.)

(Ask for WC-4)

Data sheets offered are: special cathode ray
tubes, vacuum gage tubes, vacuum measuring
equipment, spot and seam welders, and frac-
tional cycle timers. Engineering bulletins
available inelude: phosphor characteristics, and
welders. (Vacuum Tube Products)

(Ask for WC-5)

Pulse handling instruments line is described
in eight catalog sheets and specification sheets.
Items include: two time delay generators, a
digital time delay generator, pulse generators,
a marker generator, and a pulse forming unit.
(Rutherford Electronics)

(Ask for WC-6)

Fluoroplastics Kelon-T (Teflon) and Kelon-F
(Kel-F, Fluorothene) are described in engineer-
ing bulletins. Kelon-T and Kelon-F are used
to make back-up rings, standard O-rings,
piston-rings, scraper rings, valve packings and
stand-off and feed-through insulators. Wide
variety of applications for these fluoroplastics
is listed, and bulletins include specs and draw-
ings. (W. S. Shamban)

(Ask for WC-7)

Cinema encapsulated resistors, wire-wound
fixed, are described in a bulletin which in-
cludes scaled drawings and specifications for
each type. Military types and series for
printed circuits are included among the avail-
able resistors. (Cinema Engineering)

(Ask for WC-8)

Plug-in catalog includes a special section on
plug-in units and an application chart for
quick reference in applying plug-in units.
Special section of plug-in units involves:
counting and frequency division (digital count-
ing and analog counting); pulse and sweep
generators; time selection; squaring circuits;
pulse amplifiers; and linear amplifiers. For
systems designers, the catalog is concerned
with standard plug-in units for military and
commercial users, as well as special plug-in
units fabricated to customer drawings. Cata-
log has photos, engineering drawings, specs
and price list. (Eeco Production)

(Ask for WC-9)

Application case history No. 113, describing
use of rubberized abrasive for deburring and
polishing component metal electronic tube narts,
and industrial catalog and price list are offered.
Case history gives details of problem and its
solution. Catalog, illustrated, gives specs, uses
and operating suggestions on wheels, points,
blocks, sticks and cones, for burring, smooth-
ing and polishing. (Cratex Mfg.)

(Ask for WC-10)

Engineering-drayving aids are available for
three specifications: free space attenuation
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nomograph, thermal noise nomograph, and
noise figure vs. frequency for high frequency
triodes. (Interstate Electronics)

(Ask for WC-11)

Digitizer data are included in Data WFile 661,
which contains technical bulletins with ap-
plication data, specs, photos, and schematic
diagrams used in building up digital readout
systems. (Coleman Engineering)

(Ask for WC-12)

Dictionary of carrier and microwave terms,
and monthly company magazine, The Demodu-
lator, are available upon request. Dictionary
contains charts and nomographs especially for
communications engineers. Magazine features
factual information on carrier telephone, car-
rier telegraph and microwave communications ;
material is slanted for both non-technical man-
agement and the experienced communications
engineer. (Lenkurt Electric)

(Ask for WC-13)

Monthly technical publication discussing major
technical developments and new catalog is of-
fered upon request. Called The Tracerlog, mag-
azine recently announced a new catalog of
technical services and radioactive chemicals,
which is available upon request without charge.
(Tracerlab)

(Ask for WC-14)

Fluorescent paints, inks and dyes are among
the products deseribed in a brochure which lists
daylight materials and black light materials.
Wide variety of luminous materials and prod-
ucts such as phosphorescent paints for signs
are offered. Price list is offered for paints and
crayons; black light lamps and fixtures and
filters ; Hi-Brite oil base color and Ultra-Brite
signal color; inks and textile colors; and mis-
cellaneous non-packaged items, such as lumi-
nous paper, penetrant fluids, magnetic powder
and luminous pigments. (Shannon Luminous
Materials)

(Ask for WC-15)

Major television chassis components are listed
in a chart which includes all chassis made by
the company. Correct replacement part stock
numbers are provided, for quick reference, un-
der component headings and chassis numbers
are given in both right and left margins. A
model-chassis index is also provided to help
locate chassis number if only model number of
receiver is known. (Radio Div., Hoffman Elec-
tronies)

{Ask for WC-16)

A circuit designer (Model C-38) and stack-up
connecting leads are described in two flyers.
Material on the circuit designer is illustrated,
gives specs and lists accessories. Leads are illus-
trated and features and model details 2re given.
(Pomona Electronics)

(Ask for WC-17)

Micaply Epoxy-Glass, a laminate, is described
in detail in a booklet. Product applications in-
clude etched circuits, commutators, binary code
dises and lighted panels, for clad material; for
unclad material, applications include electrical
insulation, mock-up boards, gaskets and high
R-F grounding insulation (copper or aluminum
sandwiched in laminate). Micaply Epoxy-Glass
is made in three grades—military, industrial
and punching. Price lists are given in booklet.
(Mica Corp.)

(Ask for WC-18)

Sub-miniature and other switches are described
in data sheets. Products covered in detail in-
clude: sub-miniature, snap-action basic switch;
auxiliary actuators for sub-miniature switches;
push button and toggle switches; and a sub-
minature high amperage switch. A description
sheet, price list and definitions of technical
terms are also available. (Milli-Switch Corp )

(Ask for WC-19)

Technical bulletins are offered as engineering
aids and include engineering drawings in eome
instances. Subjects include: triax and double
shielded coax; index of engineering data draw-
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ings: cellular polyethylene cables; hermetic
seal connectors; pressurized connectors; color
coding eonnectors; pricing of cable assemblies ;
“terminals’” for cable center conductors; ‘‘loek-
ing terminals” for Microdot receptacles; cable
specifications ; cross index of Mierodot coaxial
connectors ; and printed circuit receptacles and
connectors. (Microdot, Inc.)

(Ask for WC-20)

Infrared spectroscopy reprints may be obtained
in a handy package which serves as an intro-
duction to the field. Thirteen articles, including
a basic introductory article, are in the package,
plus a bulletin on the Beckman IR-4 Infrared
Spectrophotometer, a copy of Infrared Notes,
and an index of all infrared reprints now avail-
able. (Scientific Instruments Div.,, Beckman
Instruments)

(Ask for WC-21)

Precision instrument hardware, connectors, con-
nector application notes, micro-miniature ter-
minal lugs and rivets, and a miniature indica-
tor lamp are among the subjects described, with
illustrations and detailed specs, in a series of
flyers. Features, ratings and specs are included.
(Circon Component)

(Ask for WC-22)

Catalog of index books for accumulation of re-
ports, technical information, specs, background
data and clippings is available. These visible
index books provide quick reference and porta-
bility, and may also be used for personal lists,
sales contracts, cataloging references, sales con-
trol) or follow-up, and inventory. {(Recordplate
Co.

(Ask for WC-23)

Magnetic servo amplifiers and miniature power
type DC voltage references are two items of de-
seriptive literature for standard products. Am-
plifier 400 cycle MS series literature features a
selection chart in selecting a standard magnetic
amplifier to drive a standard 400-cycle servo
motor. Both products are described in detail ;
charts and photos are included. (Timely Instru-
ments & Controls)

(Ask for WC-24)

Antennas, antenna systems and transmission
line are described in a 100-page catalog which
contains the product description and engineer-
ing data of over 500 products. Twenty pages
are concerned with system engineering data,
and related information, especially for engi-
neers working in this field of electronics. Cata-
log, available upon request, is fully illustrated
with charts, photos and engineering drawings,
plus specs. {Andrew California Corp.)

(Ask for WC-25)

Data files, catalogs and spec sheets. describing
methods of using various instruments, are of-
fered. Data files include: electronic timing, fre-
quency measurement, electronic control, pres-
sure measurement, programming operational
equations for analog computers, and an intro-
duction for operation of analog computers. A
short form catalog describes the full line avail-
able, and another booklet discusses industriul
systems engineering. New data files are in
preparation. (Berkeley Div., Beckman Instru-
ments)

(Ask for WC-26)

A summary data sheet, reprints of nine techni-
cal papers read or published, and an external
house organ are available upon request. Data
sheet lists and compares the entire line of pre-
cision potentiometers, and the house organ car-
ries certain technical information and miscel-
laneous information. Reprints include these
from Tele-Tech & ELECTRONIC INDUS-
TRIES: “Computing with Servo-Driven Poten-
tiometers, Bradley & McCoy (Sept., 1952) ; and,
“Accuracy of Potentiometer Linearity Measure-
ments,”” McDonald & Hogan (Aug., 1953).
(Helipot Corp., Div. of Beckman Instruments)

(Ask for WC-27)

“What’'s New with the Electron . . . 1956 is
the title of an illustrated brochure, which dis-
cusses vacuum tubes, stacked ceramic tubes,
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To obtain this literature use the
postage-paid Inquiry Card in_the
back of this issue—opposite page
176. List the number of each item
of literature you want and mail the
card. We shall refer your request
to the manufacturers concerned.
Unless otherwise noted, publica-
tions are available to interested
persons without charge.

and new ceramic receiving tubes. New ceramic
power transmitting tubes are also desecribed.
(Eitel-McCullough)

(Ask for WC-28)

‘“Ultra-Violet Lamp in Scientific Research,” by
Jack DeMent, research chemist of Portland,
Ore., is offered as one of a series of bulletins.
Catalog sheets on various ultra-violet lamps
and equipment, illustrated and giving specs,
also available upon request. (Ultra-Violet
Products)

(Ask for WC-29)

Data sheets on scopes and meters, plus a small
photographic reference handbook, will be sent
upon request. Data sheets include: Digital vae-
uum tube volt-chmmeter, oscilloscope (several
types), digital printout systems, digital radi-
ometer and an escilloscope instruction sheet.
(Hycon Mfg.)

(Ask for WC-30)

A technical bulletin and an external informs-
tion bulletin are available. Tech. bulletin
3010A, 8 pages, describes an electronic data
processing system ; the No. 5 information bul-
letin tells about computer applications, com-
l;éany)facilities and personnel. (ElectroData
orp.

(Ask for WC-31)

Electric power drives and electric motors are
described in product catalogs. Multi-mount re-
ducers, slow-speed geared electric power drives,
and explosion-proof motors are among the
products described in available catalogs. Photos,
darwings and specs are included. (Sterling
Electric Motors)

(Ask for WC-32)

Long life L. M. Ericsson miniature electronic
tubes are described in an illustrated brochure
that includes graphs, charts and engineering
drawings of various tube types. Features and
tube quality tests are described, as are more
than a score of different tubes. (State Labs)

(Ask for WC-33)

A report entitled ‘“Project Datum, an Inte-
grated Data Collecting and Processing System
for Air Force Flight Test Center, Edwards AF
Base, Calif.”” has been issued containing illus-
trations and drawings. The 58-page brochure
includes these sections: central data processing
system, airborne data acquisition system, rocket
engine test station data acquisition system,
high-speed track data acquisition system, and
ground data acquisition system for radar pho-
totheodolite. Report is based on a completed
gir) Force contract. {Electronic Engineering
0.

(Ask for WC-34)

Four engineering bulletins discuss various elee-
tronic developments and products. Theoretical
Analysis of Accuracy of Ratio Transformers
points out that theoretical analysis of a perfect
autotransformer used for stepdown purposes
shows that if leakage inductance and winding
registance are uniformly distributed and the
turns can be accurately tapped, the accuracy
as a voltage divider for no load is perfect. Bul-
letin No. 2, Use of Gertsch Standard Ratio
Transformers for Low Impedance Voltmeter
Calibration, discusses the PT Series Standard
Ratio Transformers that are useful for AC
voltmeter calibrations. The system, basically,
consists of a standard voltage source driving
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Selected publications, bulletins and catalogs, that are both
useful and that have a permanent reference value for engineers,
scientists and technicians, may be obtained from West Coast

manufacturers upon request

the RatioTran which in turn drives the meter
to be calibrated. Accuracy Calculations for
Gertsch Standard Ratio Transformers (Bulletin
No. 3) states that these Standard Ratio Trans-
formers have accuracy specified by a formula
which gives the maximum error which could
be expected in the indicated ratio; this would
give the error as a percentage of the output if
the input is perfectly known. This accuracy is
applicable to a bridge circuit, since the source
voltage is common to both branches of the
bridge circuit and variations of source voltage
cause no error. The accuracy specification is
given as a formula. Bulletin No. 4 shows the
Use of Standard Ratio Transformers in Bridee
Circuits, and discusses the use of a shielded
bridge transformer. All bulletins are illustrated
with engineering drawings or charts. (Kertsch
Products, Inc.)

(Ask for WC-35)

Free subscriptions are available for the Audio-
Record, a house organ published quarterly and
contzining news and information about sound
recording materials. New products and uses of
products are described in feature articles which
are illustrated with photos. Each issue carries
a technical discussion, illustrated, on recording
problems and solutions. (Audio Devices, Inc.)

(Ask for WC-36)

Major developments, new products and other
pertinent information, are included in Ampex
Playback, a house organ published monthly.
Material is illustrated with photographs. (Am-
pex Corp.)

(Ask for WC-37)

Electric generating plants are described in an
8-page, 3-color catalog which has been designed
to simplify the selection of the proper type of
generating plant and appropriate accessories.
Full details are given with each illustration of
varicus electric plants. Individual spec sheets
for all models are listed as being available.
(D. W. Onan)

(Ask for WC-38)

The Experimenter, published monthly, gives in-
formation on new products, technical informa-
tion, and development news. Illustrated with
photes and engineering drawings, the publica-
tion is sent to interested individuals upon re-
quest. (General Radio)

(Ask for WC-39)

An illustrated bulletin (No. 1000) in color de-
scribes and lists industrial shock and vibration
mountings for all types of electronic controls
and machine tool protection. Detailed specs are
included. (Robinson Aviation)

(Ask for WC-40)

“Tubes That Can Take It” is the title of a
brochure, based on a new motion picture de-
seribing a stacked ceramic receiving tube—a
small electronic tube that can withstand envi-
ronments found in airborne and missile appli-
cations. A flyer in color is also available, giving
illustrations, drawings and specs on four dif-
ferent ceramic receiving tubes. (Eitel-McCul-
lough)

(Ask for WC-41)

Bulletins, illustrated, describing various prod-
ucts and equipment are available. Materials
include specs and illustration of an antenna
kit, & standard frequency comparator, and an
article discussing standard time and frequency
broadcasts. (Specific Products)

(Ask for WC-42)

Synchros available for electronic applications
are described in a 16-page illustrated brochure
which includes drawings and spees. Specific
applications and detailed descriptions are ine-
cluded. (Clifton Precision Products)

(Ask for WC-43)

Bulletin M562 describes the M562 Strain Gauge
Power Supply, 5 v at 1 amp continuous. Unit
is illustrated in bulletin and specs and applica-
tions are included. (Perkin)

(Ask for WC-44)

“It Pays to Specify ‘Mylar’ ”* is the title of an
8-page booklet (MB-8) available upon re-
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quest. Material details experiences of manufac-
turers in using Mylar. (duPont)

(Ask for WC-15)

Technical deseriptions in brief of the portable
Series 3000 DC overpotential testers are in-
cluded in the reprint of '‘Resume of DC Over-
potential Testing,”” available upon request.
(Beta Electric)

(Ask for WC-46)

Catalog sheets of four products are offered.
Products are: Transconductance Analyzer and
Circuit Designer, Transistorized Voltohmmeter,
Frequency Modulation Monitor, and FM Signal
Generator. (New London Instrument)

(Ask for WC-47)

Printed Circuit Connectors are described in a
new bulletin (No. 101). (Elco Corp.)

(Ask for WC-48)

Printed circuit tube-sockets are described and
mounting dimensions given in Bulletin 102,
{Elco Corp.)

(Ask for WC-19)

A new 6-page bulletin, “Microwave Noise
Sources,” describes noise tubes, waveguide
mounts and attentuators. (Waveline Inc.)

(Ask for WC-50)

Bulletin No. T-506 gives specifications and op-
erating characteristics of thermal time delay
relays. (Curtiss-Wright)

(Ask for WC-51)

A 4-page bulletin (No. B-5) lists comprehen-
sive data, tolerances, dimensions and tempera-
ture coefficients of insulated wire wound resis-
tors. (International Resistance Co.)

(Ask for WC-52)

A new 12-page booklet describes materials han-
dling methods and equipment, including de-
scriptions of 28 different containers., (National
Vuleanized Fibre Co.)

(Ask for WC-53)

“Multi-Track Magnetic Recording/Reproducing
Heads”’ is the title of a new bulletin (No. 56-B
deseribing magnetic tape data recording and
reproducing heads. Specifications and operating
characteristics are included. (Davies Labora-
tories)

(Ask for WC-54)

TV transmitting antennas for low power TV
stations are described in bulletin 432. (Pro-
delin Inc.)

(Ask for WC-55)

Tubeless high voltage airborne radar power
supplies are discussed in a recent bulletin.
(Perkins Engineering Corp.)

(Ask for WC-56)

An 8-page catalog (No. 257) describes a wide
variety of antenna accessories for TV antenna
intercom, etc. (Javex)

(Ask for WC-57)

Commutation switches for telemetering and
similar applications are described in an 8-page
illustrated booklet. (Mycalex Electronics)

(Ask for WC-58)
A general discussion of the properties of Nickel
and Nickel Alloys is included in a new 20-page
catalog of Nickel and Nickel Alloy tubing.
(Superior Tube)

(Ask for WC-59)

Infrared radiometry is the general topic of a
booklet now available. In addition to tech-
nical discussions, a line of infrared systems
and components is described. (Barnes Engi-
neering Co.)

(Ask for WC-60)

Solid tantalum capacitors are described in a
new bulletin (No. 6.110). The bulletin lists 24
standard ratings from 1 mfd at 35 working
volts de to 350 mfd at 2 working volts. (Fan-
steel Metallurgical Corp.)
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WASHINGTON
Hews Letter,

Latest Radio and Communication News, from The National Capital, and Previews of Things to Come

EXCELLENT SUCCESSOR—The succession of Com-
missioner T. A. M. Craven, who had been on the
FCC from 1937 to 1944 and had previously been
its chief engineer, to veteran Commissioner E. M.
Webster, also a leading Government radio engineer
and “father” of Coast Guard communications, was
heartening to the communications and radio indus-
tries under FCC jurisdiction. Commissioner Craven
is recognized particularly as an authority in fre-
quency allocations and has specialized knowledge of
broadcasting and television engineering. Commis-
sioner Webster, who holds the retired rank of Com-
modore in the Coast Guard, ended 47 years of service
in the Government.

STRENGTHEN TV SERVICE—In its long-range plan
ultimately to shift all or a major portion of TV oper-
ation to the UHF band in the next ten years, the
FCC has presented a blueprint for television to pro-
mote more competitive operations to strengthen and
expand TV service throughout the Nation. The tele-
vision industry has been asked to submit comments
on the plan by Oct. 1. It is estimated that the FCC
will need possibly two years to reach a final decision.
For the immediate implementation of UHF television
service, the Commission increased maximum power
of UHF stations from 1000 to 5000 kilowatts, effec-
tive Aug. 1, and plans interim considerations for
eliminating in 13 different areas of the nation of VHF
channel assignments to create improved opportuni-
ties for UHF TV broadcasting.

BIG ENGINEERING TASK—The FCC plan on UHF
television presents a substantial task for radio engi-
neers and research scientists. The Commission ex-
pressed the belief that a program of expedited
research and development should be launched at
once to achieve the maximum possible increase in
the range, and the reduction of shadow areas, of
UHF stations. The research and engineering develop-
ment, the FCC advised, should be concentrated upon
UHF transmitters with emphasis on increased trans-
mitting power and feasibility of use of such tech-
niques as UHF boosters and satellites, and upon
receivers and receiving antennas with the aim of
increasing the sensitivity of and reducing the noise
factors of receivers as well as improving their selec-
tivity to permit reassignment of UHF channels with
a minimum number of restrictions on station sepa-
rations.
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TV ANNIVERSARIES—The first of July marked the
15th anniversary of the birth of regular television
broadcast service and the fourth anniversary of the
lifting of the TV “freeze.” The Nation has 647 video
stations currently authorized, of which 477 are on
the air—457 commercial and 20 educational TV sta-
tions. More than 909% of the Nation’s population is
within range of at least one TV station, and over
759, are in service areas of two or more stations.
Three out of every four American households have
TV sets. So, the television industry can be proud of
the tremendous progress made in serving the Ameri-
can people in this short span of time.

MOBILE RADIO PROSPECTS—The UHF television
plan of the FCC holds out prospects for more fre-
quency space for the important and continuously
growing land mobile radio services. In fact, the Com-
mission UHF report mentioned land mobile radio as
a possible beneficiary of any VHF television fre-
quency space to be abandoned in a switch to all-UHF.
The FCC report also cited the possibility of the use
of ionospheric scatter transmission in portions of
the 80-60 MC frequency band, portions of which are
being heavily used by present land mobile services.
The Commission noted that the need and demand of
land mobile radio for more space promises to increase
further as the industrial uses of radio continue to
develop.

HUGE VOLUME—The tremendous volume of opera-
tions in the safety and special radio services was
depicted by FCC Chairman George C. McConnaughey
in a recent letter to a Congressman. The FCC during
this fiscal year, which ended June 30, had a total
receipt of applications of 172,000 for the year, com-
pared to 88,000 in 1949. As of the beginning of July,
there were 840,000 stations authorized—more than
double the 153,000 in 1949.

COMMUNITY TV—The most pressing question in
the community television antenna field—whether the
CATYV operators are violating property rights of tele-
casters when they circulate to their subscribers pro-
grams received from TV broadcast stations—may
soon be the subject of a “friendly suit” filed by the
National Association of Radio & Television Broad-
casters against the National Community Television
Association, which represents most of the community
TV systems.

National Press Building
Washington 4

ROLAND C. DAVIES
Washington Editor
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= : - WESTINGHOUSE
AR SILICON DIODE
A High pealk wnverse
iR voltages . . . extremely
A low reverse current

The Westinghouse XP-5052 fused-junction silicon
diode can handle 500 ma continuous d-c¢ current
at peak inverse voltages from 50 to 600 volts.

Leakage at rated voltage is extremely low...
i : . e result is increased efficiency and temperature
%@ &Z, ranges never before attainable.
s k T e . . - .
i & This diode is suitable for use in radio and TV,

e = radar, aircraft, magnetic amplifiers, voltage regu-
' lators, computers, precipitators, and other indus-
trial applications.Two case designs areimmediately
available ... pigtail (XP-5052) and threaded
stud (XP-5053).

For more information on the XP-5052, or any
other silicon rectifier requirements, regardless of
voltageand current, call your nearest Westinghouse
apparatus sales office, or write Westinghouse
Eleetric Corporation, 3 Gateway Center, P. O.
Box 868, Pittsburgh 30, Pennsylvania. J-09001

WATCH WESTINGHOUSE'

WHERE BIG THINGS ARE HAPPENING TODAY?!

ACTUAL SIZE
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carfott

Completely checks both
transmitter and receiver

operations in the field or on

the production line

Spectrum
Analyzer Controls

RADAR TEST SET”

* Available for Ku, C,
or X-Band Frequencies

Accurate
Power Meter

Signal Generator
Modulation Controls

Direct-reading
Klystron Tuning

Fits Standard
19-inch Rack

Function Selector
Switch

Direct-reading
Wavemeter

Precision Variable
Attenuator

KEARFOTT UNIVERSAL RADAR TEST SETS

A complete radar testing facility — includes Spectrum Analyzer,
accurate Power Monitor, direct-reading Frequency Meter, versatile
Signal Generators complete with variable pulse, saw tooth and square
wave modulation. New improved design reduces testing time with
increased accuracy. Operates on 60, 400 or 1200 cycles power.

Write for complete information on these versatile R.F. Test Sets.
Available for Ku, C or X-Band Frequencies.

Custom
Microwave
Components to
your blueprints
or ours. Send
today for

See Kearfott for PRECISION NAVIGATION

INSTRUMENTS and Servo Systems Components.

Ott COMPANY, INC.

LITTLE FALLS, NEW JERSEY

WESTERN DIVISION

253 VINEDO AVE.,, PASADENA, CALIF.

igéz:’,’:::io" on A 5UBSI01ARY OF (I
Microwave SALES OFFICES
Equipment. EASTERN OFFICE MIDWEST OFFICE SOUTH CENTRAL OFFICE
1378 Main Ave. 188 W. Randolph St. 6115 Denton Drive
Clifton, N. J. Chicago, II1. Dallas, Texas
146 For product information, use inquiry card on last page.
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Microwave
(Continued from page 128)

Experience is proving that mi-
crowave equipment, easily acces-
gible in the central office and sim-
ply tested, is maintained as easily
and performs as reliably as its
associated carrier equipment. To
make such routine maintenance
possible drawings, engineering in-
formation, and maintenance prac-
tices along lines standardized by
the telephone industry must be
made available by the microwave
manufacturer.

Conventional telephone engi-
neering practices should be fol-
lowed in the design and construe-
tion of the radio equipment to
facilitate installation, trouble-
shooting, and maintenance. Also,
the equipment should incorporate
all necessary safety practices to
protect personnel from the risk of
shock.

Electrical coordination requires
the impedances and levels, partic-
ularly on the drop side of the mi-
crowave equipment, to be identi.
cal to those encountered in the
connecting carrier equipment. The
microwave supplier should pro-
vide, on a coordinated basis, the
necessary junction filters, ampli-
fiers, equalizers, pads, impedance-
matching transformers, and other
accessory items that permit the
telephone company to achieve the
utmost flexibility in the use of the
microwave equipment. Also, some
means should be provided to moni-
tor the microwave circuits, to
switch automatically to standby
microwave equipment, and to pro-
vide alarms to indicate that the
equipment has failed.

Apart from reliability, the ac-
tual cost of maintaining the mi-
crowave system must be kept as
small as possible. This requires
equipment that can be checked
and adjusted by telephone crafts-
men as part of their routine du-
ties. Maintenance practices should
be provided which enable nonspe-
cialist craftsmen to localize trou-
bles and make repairs. Here again,
it is extremely important that any
changes in design be coordinated
with changes in instruction mate-
rial so that the equipment and the
drawings agree in every detail.
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Engineering and
Installation Services

In the telephone industry, the
engineering load on operating
companies is often relieved by
placing orders with the supplier
for entire communication links.
The supplier then takes on the
responsibility for engineering the
system into the telephone com-
pany’s plant, ordering all items of
equipment, and installing and lin-
ing-up the system. After comple-
tion of line-up, the working sys-
tem together with suitable techni-
cal data is turned over to the
telephone company. At least two
suppliers are currently involved
in providing such service to the
telephone industry.

Typical Microwave Systems

It is possible here to provide
statistics only on Lenkurt micro-
wave systems. These statistics
should be of some interest how-
ever, because they account for
more than 40% of the medium-
route microwaves systems in use
by the telephone industry.

Table 1 gives statistics for the
Lenkurt microwave systems in-
stalled or under construction at
this time. Of 31 Lenkurt systems,
18 have been for Independent com-
panies and 13 have been installed
by the Bell System operating com-
panies. The average section length
is 23 mi. with the maximum length
at 56 mi. and the minimum at 5.5
mi. The average system congists
of two sections and requires one
repeater. Almost 409% of the re-
peaters have branching or drop-
off arrangements—a provision not
conveniently obtained with hetero-
dyne repeaters. The cost of the
microwave equipment may range
from about 10% to over 80% of
the total cost of the installation.
Most systems thus far installed
use separate antennas for trans-
mitting and receiving, but several
have been equipped with r-f direc-
tional filters to permit transmis-
sion and reception on a common
antenna.

References

1. “Load Rating Theory for Multichannel
Amplifiers,” Holbrook and Dixon; Bell
Bystem Tech. Jour., Oct, 1939.

2. “A Speech Volume Survey on Telephone
Message Cireuits,”” V. Subrizi; Bell Lab.
Record, Aug. 1953,
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AN3057

AN3057A

AN3420

you néed

A .

L

Plastic pro-
tective dust
caps for all
AN types and
sizes of
connectors.

AN3058

Get the complete
story. Write
TODAY for Cannon
AN Bulletin!
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TELESCOPING BUSHINGS

%;N\.

i n%:cesSor”ies

~@ cmnfd&s!

CONDUIT FITTINGS

HOW THEY ARE USED

= Hold cable or wire, prevent twisting
= or pulling of soldered connections,
assist in moisture protection.

Eliminate need for taping or wrap-
ping wires. Keep dirt, oi! and
moisture out of end bell.

Accessories in the AN Series
were designed to take care of secondary
special needs. You'll find the Cannon
line complete...featuring the same high
quality in materials and workmanship
that characterizes Cannon “AN" Connectors ...
’ adaptable to all makes of AN connectors
e 'L and to other connectors made by Cannon. Ask
your industrial electronics distributor.
4 Fast delivery from the factory and
at Cannon Service Stores in Los
Angeles and East Haven.

?or

i
=

Act as holding receptacles for
AN3106B and AN3108B plugs
when not in use. Give you a place
to put the plugs.

Eliminate cumbersome junction
boxes, reduce costs in assembly,
expedite inspection, save weight
and space, cover terminals,
shield wires behind panels.

Protect contacts and insulators
from moisture, foreign matter.
Protect “live” circuits. With
or without chains.

AN3058 with AN3066 locknut.

The Cannon line includes

AN3054, AN3055, AN3056,
AN3058, AN3064, AN3066, AN3068.

;"m"

Used wherever there
is need for bonding
between plug end bell

and wire shielding.

CANNON ELECTRIC CO., 3209 Humboldt St., Los Angeles 31, Calif.
Factories in Los Angeles; East Haven; Toronto, Can.; London, Eng.;
Melbourne, Australia. Manufacturing licensees in Paris, France;
Tokyo, Japan. Representatives and djstributors in all principal cities.
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PROBLEM:
find the

\\po'

DAYSTROM POTENTIOMETER'S MODEL 300-00, the
tiniest, wire-wound precision “pot”’ on the market. |

The less than dime-sized mcdel, recently improved ewen
over the well performing original, is a fly-weight unit
(2 grams) designed for exacting jobs in minute spaces and
through extreme temperature ranges.

For your applications demanding higher resistance ranges,
plus compactness, the slightly larger Model 303-00 is the
answer. Both models are designed for universal adaptability
and unlimited stacking (21 per cubic inch for the Model
300-00). Both are immediately available in standard models.

Some outstanding characteristics:

Model 300-00 Model 303-00
Size....oovviiieiiniinn, 0.5"” square 0.75" square

by 0.187" thick by 0.28” thick
Weight .................... 2 grams 7 grams
Resistance Ranges ... 10 ohms to 50K 5K to 125K

Write today for literature on these or any of the many other pro- ’
duction or custom-made precision potentiometers available. Names
of local representatives on request. |

Openings exist for highly qualified engineers.

POTENTIOMETER
DIVISION

i : N f 11150 La Grange

o o Ave. West Los Angeles 25, Calit.
-subsidiary of Daystrom, inc. : : nife )

Wit

- : A 1
e i . &

= e o L

5 R

For product information, use inquiry carc on last page.
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e PERSONAL

Dr. Rudolfo M. Soria was named
Vice President of Engineering by
Amphenol Electronics Corp., Chicago
(formerly American Phenolic Corp.).

Dr. Carlo L. Calosi has been elected
a Vice President of Raytheon Mfg.
Co., Waltham, Mass., and will partici-
pate in the management of the com-
pany’s microwave and power tube
operations.

G. Lupton Broomell, Jr., is now
Assistant Director of Engineering at
Leeds & Northrup Co., Philadelphia.
He is also Acting Head of Engineer-
ing and Inspection.

John E. Meade is the new Director
of Engineering, Electronics Div,,
American Machine & Foundry Co,
Boston.

John E. Meade

Henry F. McKenney

Henry F. McKenney has been ap-
pointed Vice President for Engineer-
ing at Electronics Corp. of America,
Cambridge, Mass.

Albert A. Chesnes has been named
Technical Director of Chromatic Tele-
vision Laboratories, Inc., New York,
responsible for color development and
military electronics activities. Other
appointments: Sy Krinsky, to Chief
Engineer; Paul Neuwirth, to Depart-
ment Chief, Color TV Dept.; and
Albert Jacobs, Department Chief of
Government Research and Develop-
ment.

Charles D. Branson is now Asst.
Director of Research at the Research
Center, Robertshaw-Fulton Controls
Co., Irwin, Pa.

James Van Horne Lawrence is in
the newly-created post of Director of
Engineering Orientation, and George
A. Crowther is Chief Engineer, at
Ford Instrument Co., Div. of Sperry
Rand Corp., Long Island -City, N. Y.

(Continued on page 162)
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Diode Design

(Continued from page 81)

free cathode and a sawtooth wave-
form from the horizontal output
with the polarity shown (Fig. 1) is
applied to the anode-cathode junc-
tion. The control voltage for the
horizontal oscillator is obtained
from the center tap of a high re-
sistance load between the free
anode and free cathode. In this cir-
cuit a 6AL5 duo-diode is normally
used as the detector.

The circuit of Fig. 1 offers an
ideal application for selenium di-
odes. For example, a pair of Inter-
national Type 1U1 selenium diodes,
series connected, can be readily
used as replacements for the 6AL5
tube, as shown in Fig. 2. A dual

Fig. 3: Selenium diode circuit replaces 6ALS

unit Int’l. Type D-3086, which is
essentially a doubler, can also be
used as a replacement.

Due to the relatively high short
capacity of a selenium diode com-
pared to a thermionic diode, low-
impedance sources must be used for
the sync pulses and referenced saw-
tooth. Such a source for the saw-
tooth waveform 1is best obtained
across a low value resistor in the
low potential side of the horizontal
deflection coil.

Shunt Capacitance

The Type 1U1 diode has an in-
herent shunt capacitance of approx-
imately 170 mmf. Therefore, dur-
ing the non-conducting half cycle,
a capacity voltage division takes
place through the 0.001 pf capaci-
tor and the diode shunt capacitance
in series. Approximately 83% of
the initial voltage will appear
across the 100 K resistors. To re-

Tele-Tech & ELECTRONIC INDUSTRIES

cover this voltage loss, the 0.001 uf
capacitor may be increased to 0.002
uf as shown. The recovered voltage
is greater than 90% as compared
to 839% prior to the change in ca-
pacitor value.

Although the Type 1U1 selenium
diode can be used as direct replace-
ment in some TV receivers, there
are several voltage values which
should be considered to obtain the
best operation of the horizontal
AFC circuit. The sawtooth voltage
from the horizontal output system

NOW...

Famous BALANCED TV Head g
supporting a TV camera. Y
Both are mounted on one of
our all-metal tripods,

which in turn is mounted
on a Ceco Spider Dolly.
Here Is a *'team’ outstand-
ing for versatility and
macneuverability In studio
or on location.

should have a value of approxi-
mately 15 v peak-to-peak. The posi-
tive and negative pulse voltages
from the phase inverter are equal
and should have a peak value of
about 18 v. Obviously, these volt-
age values will change with input
signal and any B-plus variation.
However, these changes are mnot

large in most TV receivers which
have reasonable AGC operation.

References

1* Selenium onde Applicatlons, Radio-

TV News, Sept.,

THAT SURPASS ACCEPTED
STANDARDS—for

New Model C BALANCED TV Head provides correct
center of gruvny in a FLASH— without groping.
No matter what focal
fength lens is used on
the turret, the camera

may be balanced by
the positioning handle
without loosening the
camera tie-down screw.

Something every camera-

an has always desired.

ALL-METAL
TRIPOD

MICRO

I RELAY

Micro wave relay beam reflector head, also
metal tripod. Head Is perfect for parabolas
up to 6 ft. diameter, withstands torque spec’s
environmental treated. Tripod legs work In
unison, one lock knob, spurs and rubber foot
pads included.

Secures tripod of camera or beam reflector
to car top. Made of bronze and brass, with
ball-type, yoke-swivel construction. A lot de-
pends on roof clamps—that’s why these are
made with EXTRA care.

Similar to BALANCED TV head
but much lighter in
welght (only 20 Ibs.),
this new Professional
Junior Spring head is
ideal for Vidicon cameras
weighing up to 25 Ibs.
Spring head tilt assures
camera will return to neutral
position when lever Is in
unlocked position , .
" a wonderful safety factor.

MINI-PRO
New lightwelght ail-
metal MINi-PRO Tri-

pod fulfifls a tre-
mendovs need—
especially for Vid-
icon cameras
weighing up to 8
Ibs. Low height
measures 33"
and maximum

NEW PORTABLE 3-WHEEL
. COLLAPSIBLE DOLLY

y Dolly folds to fit
' into carrying case-~18"x12"
x36'! Welgns only 60 Ibs,
i wheel in rear for steering,
which may be locked for
straight dollylng

height 57", Re-
versible spur

and rubber

cushions. Max-

imum leg spread 35°.

Has

FRAMBK C. ZUCKER

@ﬂmenﬂ EQumem @.
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~for all your circuits

Since 1904, Lenz has been producing the wi

cables needed for communications equipment, When
the Electronic Industry was born, and ever since, Lenz
has devoted the major part of its engineering re-
sources and manufacturing facilities to the production

VISIT LENZ AT of the specialized and standard wires and cables
required by Radio, TV and Electronic end use equip-

BOOTH No. 1102A ment and associated component parts. This long exper-
at WESCON ience and the technical background Lenz has acquired

August 21 to 24

the leading producers of electronic equipment,
An invitation is extended to take advantage

extensive engineering and manufacturing facilities.

Consult with Lenz for an economical solution
wire and cable problems.

® Wires and Cables to Military
or Commercial Specifications

® Lead Wire, UL Tested
® Hook-Up Wire, UL Tested

® Flat Multiple Conductor
TV Remote Control Cable

® Microphone Cable
® Low Capacity Co-axial Cable
® PA and Inter-Com Cables
® Telephone Wires and Cables

*Circuit Courtesy Raytheon Mfg. Co.

.~ .-

PR

LENZ ELECTRIC MANUFACTURING CO.

1751 North Western Avenue

in this field has proved extremely helpful to many ot

Chicago 47, lllinois

“Free-Power”
(Continued from page 67)

Light-Powered Oscillators

The overall performance of an ac-
tive element under operating condi-
tions is tested by means of its self-
excitation because the production of
oscillations in a feedback circuit is
based on a power gain somewhat
greater than unity. The simplest
oscillator circuit is the Hartley type
whose transistor is inserted into a
tank circuit with a center-tapped
coil.

In the a-f range, such an ocillator
starts oscillations at a supply energy
of % uw and, therefore, can easily
be fed by a small photocell. This,
by no means, has to be exposed to
full sunlight. Assuming the bright-
ness of diffused daylight or artificial
illumination as 500 lux, this then
equals an energy of 75 uw/cm? A
selenium photocell with an efficiency

res and

of Lenz

to your

Fig. 6b: Compact CW monitor

of only 19 requires, for example, a
surface of only 1.5 cm? to cause a
transistorized a-f oscillator to burst
into oscillations.

However, the available potentials
in the vicinity of a few tenth’s of a
volt limit the self-excitation of to-
day’s junction transistors to rela-
tively-low frequencies. As a rule of
thumb, we may say that the maxi-
mum oscillation frequency increases
with the driving voltage so that
higher frequencies can only be ob-
tained with higher collector voltage
and thus more driving power, until
the breakdown or avalanche voltage
and thermal dissipation sets a limit.
The following examples will disclose
what frequencies can be produced
under the various operating condi-

For product information, use inquiry card on last page.
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tions and with the aid of different
forms of free energy.

Light-Powered Receiver

Having found that modern junc-
tion transistors operate satisfactor-
ily at a power level of a fraction of
a mw, the thought occurs to build
a multistage regenerative receiver
sensitive enough so as to be fed by
a few selenium cells or solar bat-
teries. Fig. 1 is the circuitry of the
first laboratory model whose photo-
graph is shown in Fig. 2. The re-
ceiver contains a detector transistor
with feedback from collector to
emitter via a tickler coil, and con-
trol is performed by means of a vari-
able condenser which provides a
varying by-pass for the r-f choke in
the collector circuit. In the broad-
cast band from 500 to 1600 Kc, the
receiver begins to operate with only
40 uw driving energy which can
easily be produced by the 6
selenium photocells arranged on top
of the housing and subjected to
diffused daylight or artificial illum-
ination. Under these operating con-
ditions, the audio amplifier produces
only earphone volume but greater
photocells or solar batteries may
drive a little “power amplifier” and
loudspeaker. The device illustrated
at the left of the dotted lines in
Figs. 1 and 2 will be discussed later.

Although a regenerative receiver
is the simplest form requiring a
minimum of transistor stages and
driving power, a heterodyne receiver
was built with a single i-f stage and
a single a-f amplifier. Such an active
recetver, of course, begins to operate
satisfactorily with a minimum of 1
or 2 mw, and therefore needs a mul-
tiplicity of selenium cells or a pow-
erful solar battery.

Hand-Powered Transmitters

A small flashlight generator or
hand-dynamo easily produces be-
tween 14 and .2 w., which is suffi-
cient to generate useful r-f energy.
Fig. 3 is the photograph of a minia-
turized transmitter for 250 kc. The
ac from the hand-dynamo is recti-
fied and converted into de, but a
relatively small filter capacitor pro-
vides a hum modulation by the fluc-
tuating driving frequency. A satis-
factory antenna efficiency is obtained
by a ferrite core loop antenna. If
the radiation of the small oscillator
is picked up with a sensitive re-
ceiver, the a-f signals can be utilized
to actuate a relay for the remote
control of house and garage doors,
radio and TV receivers, and the like.
Moreover, the hand dynamo can be

Tele-Tech & ELECTRONIC INDUSTRIES

miniaturized further and brought
into the form of a flip generator
which is actuated by merely pushing
a button. Such a miniaturized trans-
mitter having the size of a cigarette
lighter then is a “Radio Key” in the
true meaning of the word.

By the use of a hand-dynamo, one
is not limited in frequency as before.
Fig. 4 shows the outside and struc-
ture of a hand-powered telephone
transmitter with built-in generator,
crystal stabilization at approxi-
mately 4 mc, and AM with the aid
of a sound-power mike driving a
diode modulator. In open terrain,

the small transmitter covers a range
of a few miles. Its advantage as com-
pared with other and more powerful
transmitters is that it requires no
maintenance and has no shelf life
problems, but is ready for use at all
times, provided the user is physi-
cally able to push the generator
lever and to address the microphone.

Voice-Powered Telephone
Transmitter
The ultimate in the field of free

power is the telephone transmitter
depicted in Fig. 5, which has neither

August 1956

add the dimension
of realism
to your
listening
pleasure

pre-recorded

BINAURAL

stereophonic

TAPES

” anrt' ;—[a//- S@

Long a recognized leader in high fidelity re-
cordings, Concert Hall Society has expanded
its facilities to include production of binaural
stereophonic pre-recorded tapes. Concert Hall is
taking this step to help meet the demand for
truly high fidelity tapes. An ambitious program
of outstanding items has been planned; two
notable “firsts’” have already been chalked up—

LA BOHEME—Puccini
Complete on two 7” reels (3600 ft.)

SYMPHONY #9—Beethoven
Complete on two 7” reels (3000 ft.)

All Concert Hall Society Tapes are 7" teels,
714 ips, available for either stacked or stag-
gered heads. Positive color identification is pro-
vided by the color of the reel material—clear
plastic for stacked, yellow plastic for staggered.
And please note these extras:

@ All CHS Tapes bring you complete works

@ All CHS Tapes come with full program notes

@ All CHS Tapes are splice free

@ All CHS Tapes are packed in attractive boxes
@ All CHS Tapes are of highest fidelity

The listing at right is only the beginning! Many
exciting items are in the works—so watch for
our announcements of new tapes to be released.
on a regularly scheduled basis.

Concert Hall Binaural Stereophonic Tapes are
available now at record dealers and hi-fi audio
centers, or write us for complete catalog and
name of nearest dealer.

S =

THE FIREBIRD (Stravinsky)
Netherlands Philbarmonic,
Walter Goebr. CHT/BN-1 (1200')
$11.95

EL AMOR BRUJO (de Follo)
Netherlands Philbarmonic, Walter
Goebr, Annie Delorie, contralto.
CHT/BN-2 (1200°) $11.95

PICTURES AT AN EXHIBITION
(Mussorgsky-Ravel) Netherlands
Philbarmonic, Walter Goebr.
CHY/BN-3 (1200°) $11.95

SYMPHONY 101 IN D MAJOR—
“CLOCK"” (Haydn) Orchestre
Pasdeloup de Paris, Louis Martin.
CHT/BN-4 (1200°) $11.95

SYMPHONY #9 IN D MINOR—
»CHORALE* (Becthoven)
Netherlands Philbarmonic Chorus
& Orch., Walter Goebr, Soloists.
CHT/BN-5-2 (3000°) $23.90

PSANO CONCERTO #2 IN A
MAJOR (Liszt) Philippc Entremont,
Radio Zurich Orchestra, Walter
Goebr. CHT/BN-6 (1200°) $11.95

RHAPSODY IN BLUE (Gershwin),
BOLERO (Ravel) Philippe
Entremont, Concert Hall
Symghony Orchestra, Walter
Goebr. CHT/BN-7 (1200°) $11.95

LA BOHEME (Puccini) Netherlands
Philharmonic Chorus & Orch.,
Carl Bamberger, Soloists.
CHT/BN-9-2 (3600°) $23.90

THE MOLDAU (Smetana),
POLOVTZIAN DANCES FROM
“PRINCE {GOR" (Borodin) Utrecht
Symphony Orch,, Paul Hupperts.
CHT/BN-10 (1200°) $11.95

LES PRELUDES (Liszt) Utrech?
Symphony Orch., Paul Hupperts;
ROMAN CARNIVAL (Berlioz)
Netherlands Philbarmonic Orch.,
Walter Gochr. CHT/BN-11 (1200°)
$11.95

]

DEATH-AND TRANSFIGURATION
(R. Strauss) Utrecht Symphony
Orchestra, Ignace Neuniark.
CHT/BN-12 (1200°) $11.95

DOWN THE MIDDLE with Jimr;lie
McPartland & Orch.—]. & Marian
McPartland} Stegmeyer, *
Dickenson, ¥reeman, Morello,
Hsnton. CHIT/BN-13 (1200°) $11.95

CONCERT HALL SOCIETY

(STEREOPHONI(‘;) TAPES

a5 Columbus Avenue ¢ New York 23, N.Y.

For product information, use inquiry card on last page.
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a battery nor photo-element nor an
:xtra generator nor any other power
source. Its supply energy is directly
generated by the sound-power mi-
crophone or an equivalent PM
speaker whose original duty is noth-
ing but amplitude modulation. In
the present case, the sound-power
mike not only provides the AM but
at the same time, feeds a minute
“power pack” in the form of a step-
up transformer which, via a crystal
diode, charges a large filter con-
denser. A modulating signal is taken
from a fraction of the transformer’s
secondary windings and is super-
imposed upon the de¢ across the con-
denser. In this way, satisfactory col-
lector modulation is performed
equivalent to the plate-modulation
of a tube-type oscillator. The illus-
trated model generates a frequency
of 250 kc and is provided with a
ferrite rod antenna. The output en-
ergy, even under the full impact of
loud speech, never exceeds a few uw,
so that the range is limited to a few

ANTENNA

TELEPHONE

POWER PACK

AUDIOQ
QSCILLATOR

Fig. 6a: CW monitor circuit

Are You an Engineer

. hundred yds. High-sensitive trans-
Whose SucceSS-Express 1s istors, having an avalanche voltage
on a Freight_Track‘) in the vicinity of 1 v., permit the

generation of several mc, which ex-
tends the range up to a mile.
Has a few years made it clear that your present job won’t let

you keep schedule with your success timetable? We’re offering Earphone Monitor
challenging careers—not just jobs—that can be as exciting and
rewarding as your initiative makes them . . . Career Of all types of free energy, the
opportunitiesin circuitry, applications, development, equipment driving of transistor apparatus with
design, electron tube and transistor development and r-f energy has yet to be discussed.
production. | An illustrative example is the CW
. . . Monitor described by means of its
Submit resume or address request for personal interview to | cieint diagram in Fig. 6A, and its

D. Bellat, Personnel Director, Tung-Sol Electric Inc., 200

photograph in Fig. 6B. In the vicin-
Bloomfield Avenue, Bloomfield, N. J.

ity of a telegraph transmitter, there
is such a strong radiation field as
| to permit a short antenna wire to

recover sufficient energy to drive an

®
@ Tu N G.s 0l a-f oscillator. As long as the station

is on the air, the oscillator is ener-
EAST ORANGE BLOCMFIELD, N. J. M mol Bl ontl Mo TS (o

: . the earphones. Morse telegraph sig-
v r] Y nals or automatic keying s%gnals
@ l' g m produce associated tone signals

: \ \ without the necessity of any tuning,

Radio and Aluminized Special Purpose Semiconductors Color as in the case of beat frequencies.

iYHubes Picture Tubes Tubes Picture Tubes Furthermore, practical application is
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facilitated in that the minute 1»-f
power pack as well as the a-f oscil-
lator are built into the enlarged cap-
sules of the double-earphone. The
operator or amateur has his station
under continuous control without
being handicapped by a cord.

In addition, there is a little switch
“S” which allows the conversion of
the CW monitor into a conventional
crystal set for the detection of tele-
phone signals.

Semi-Passive Receivers

The novel principle of converting
incoming r-f energy into dc power
and then reconverting this energy
into “new” r-f energy opens an en-
tirely new field. In most cases, the
primary carrier will be deprived of
its modulation signals so that the
new carrier may be said to be gen-
erated by “secondary” energy.

The principle of secondary energy
is demonstrated most convincingly
by means of the aforementioned
transistor receiver. For this purpose,
the receiver illustrated in Figs. 1 and
2 contains, at the left of the broken
line, an r-f power pack which re-
places the previous photoelements.
It can easily be seen that the power
pack is an efficient crystal set hav-
ing such a large filter condenser
that a pure de voltage develops
across the terminals. As pointed out
before, the dec voltage may be stab-
ilized by means of little wet cells.

A receiver driven by secondary
power represents a new category
which combines the advantages of
gpassive receivers such as crystal
sets, and those of active types char-
acterized by the relay action of their
active network elements, vacuum
tubes or transistors. Since the new
receiver has its place between pas-
sive and active types, it may be
called a “Semi-Passive” device.
Semi-passive receivers offer no
maintenance or shelf-like problems
but their sensitivity, selectivity, and
power handling capacity are great
enough to permit the detection and
amplification of weak radio signals
of distant stations far below the level
of the powering transmitter. In other
words, a semi-passive receiver util-
izes the energy of a powerful radio
station, for example, the local broad-
cast station, for the detection and
amplification of weak signals from
remote transmitters. In the vicinity
of the local station, with the aid of
an efficient antenna, sufficient energy
can be recovered to feed a small
loudspeaker.

At first glance, the detection and
amplification of the primary signals

Tele-Tech & ELECTRONIC INDUSTRIES
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TI:RMINAT;: PREGISION RE%IS ORS
' WITED SPEED AND RELIABILITY

resistance wire

welded to leads

without stripping
enamel *

prec:swn storelf_rnergy weldmg --'

WELDMATIC MODEL 1012 TWEEZER TYPE WELDER
welds fine wire to ‘euds or tabs while resistor is on wmfer |
ed

i with' production time halved., Welded connecnon

Ename! smpplng and flux confummahon elimina

is very positive, stable, dnd tlugged.

*Made by Ircal Industries
4 o

A l ; 1 : ¢ t1pbsieltury; IRCH
./A/-\ UNIJTEK CORPORATION
Lo / b N 257 Halstead Avenue ¢ Pasaden {I 8, '.Culifornig
WE‘LD\'/VlATIG Write for Complete Technical Information

-on Stored Energy Welding -
V|S|T OUR BOOTHS #1223 & #1224 WESCON SHOW

40 O O/ increase in accuracy on
O all models of Gertsch

STANDARD RATIO TRANSFORMERS

(Precision AC Voltage Dividers)

RatioTran* model 10 shown

Now a selection from 22 models of Gertsch
RatioTrans with improved performance:
ACCURACY (terminal linearity) : 0.001% of input
in all models.

RESOLUTION : better than 0.00001% of input

For complete
mformation

contact your nearest PHASE SHIFT : dependent on frequency and ratio

Gertsch setting but very small.
: Models available to meet military specifications.
tat .
representative Choice of manual or automatic (both
or ... 3 ,/ motor driven and stepping switch) models.
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’ * Trademark

GERTSCH PRODUCTS, INC.
vier=—s G [ H.I-S [: H —— 11846 Mississippi Avenue
Los Angeles 25, California

See us in Booths 1015-16 at WESCON.
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Sove valbl sbve
% Compbaar agurment

Signal Corps Type
AN/PRC-10 Walkie-
Talkie. Designed and
built by RCA to Signal
Corps specifications.

a complete
line of JOHNSON
variable capacitors

wonrws TYPE ""M™
BUSHING
CAPACITORS

‘} Extremely compact and
. 5, "

) rugged—requires 34" x

, 5 .l (S %" panel mounting area.

% Soldered brass plates.

Low inductance bridged
stator terminals. Heavy
beryllium copper rotor
contact nickel plated.
Steatite end frames,
DC-200 impregnated.
Heavy nickel plating,
standard — other plot-
ings avaijlable.

‘ Johnson also makes
| © complete line of

1

I

|

{ ’jé% and %" to %’". Types available for adjustment to both oxial and |
§ &* 1 y angular shaft misalignment. |
l . ) / Flexible shafts are phosphor bronze with %" nickel plated brass |
H v hubs. Permit out-of-line or up to 90 degrees anguiar control with |
| ré% minimum backlash. |
1 éfhf Panel bearings are nickel plated brass—for %" shaft and vp to %° |
1 panels. Types ovailable with 3" and &” nickel plated brass shafts— |
I standard 34”-24 nut furnished. i
= —yY —_— )

Whether you're looking for a tiny "M"
capacitor similar to the one shown above, or a
rugged air variable rated to 11,000 volts, you're
sure to find it in the Johnson line. All Johnson
Variable Capacitors are designed to permit high
standards of workmanship, yet costs are low.

TYPE "L”
CAPACITORS

Excellent for applications
requiring extreme stabil-
ity and rigidity—tie rods
soldered directly to
ceramic (steatite) end
frames. Plates and metal
parts, brass—plating is
heavy nickel — other
platings available. Re-
quires 1%” x 134" panel
mounting areaq.

‘SHAFT COUPLINGS » FLEXIBLE SHAFTS » PANEL BEARINGS
Flexible and rigid shaft couplings available for %" to 4", 4" to %",

For complete information and specifications on Johnson Air Variabte Capacitors or

other Joh electronic comp

ents, write for your copy of components catalog 976a.

| E. F. JOHNSON COMPANY

2204 SECOND AVENUE SOUTHWEST

WASECA, MINNESOTA

CAPACITORS o INDUCTORS o KNOBS o DIALS o SOCKETS o INSULATORS o PLUGS o JACKS o PILOT LIGHTS
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with the aid of secondary power
seems to offer no advantage as com-
pared with the passive reception
with a crystal set, because the out-
put energy, in both cases, is given
by the recovering ability of the an-
tenna. A closer inspection, however,
discloses that a semi-passive re-
ceiver is capable of greater output
volume than a passive type. This
becomes obvious if we keep in mind
that the output level of a crystal set
is equivalent to the carrier level
multiplied by the degree of AM
whereas the level of a semi-passive
receiver is given exclusively by the
carrier energy whether there are
modulation signals superimposed or
not. Hence, the available output
energy of a semi-passive receiver
can be adjusted equivalent to the
powering carrier with a modulation
of 100% or greater, provided the
associated distortions are tolerable.

Conclusions

The principle of secondary power
is by no means confined to semi-
passive receivers. Another applica-
tion is a secondary-powered trans-
istor oscillator driven by the recti-
fied r-f amplitudes of a supply trans-
mitter. In this way, the incoming
r-f is converted into another fre-
quency band. At the same time, the
new carrier can be subjected either
to AM or FM by the incoming sig-
nals so that these are reradiated
at another carrier frequency and
with the same or another type of
modulation as the primary signals.
In  addition, secondary-powered
transmitters and semi-passive re-
ceivers may be combined so as to
form transceivers or walkie-talkies
the range of which is confined, of
course, to the vicinity of a powerful
supply transmitter. In this way,
many problems offer themselves to
the transistor expert whose conse-
quences can hardly be predicted.

Signal Corps Studies
"Duct" Propagation

At the Army Electronic Proving
Ground, Fort Huachaca, Ariz., the
Signal Corps is using airborne elec-
tronic equipment to analyze ducting
effects on microwave transmissions.

A duct is a layer of atmosphere,
either based at the earth’s surface
or aloft, containing abnormal tem-
perature and humidity conditions.
The usual vertical dimension of a
duct ranges from 10 to 100 ft., al-
though some ducts have been meas-
ured from 100 to 500 ft.
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W.C. Distribs

(Continued from page 95)

Connelly Co C F 1015 Republican St SE 4155
Electronic Supply 5601 Calif Ave AV 4500
Fidelity Electric 960 Republican St SE 5100
Garretson Radio Supply 2416 2 Ave MU 4380
General Elect Supply 1212 1 Ave SE 6400
*General Radio 100 Wall St EL 4784
Graybar Elec King & Occidental MU 0123
Instrument Lab 934 Elliott West AL 5850
Mutual Electronic Supply 307 3 Ave South
Pacific Electronic Sales 1201 1 Ave MU 5390
*Radio Products Sales 1213 1st Ave MA 1035
Radio TV & App’l 500 Westlake Ave N MA 0787
*Seattle Radio Supply 2117 2 Ave SE 2345
*Western Electronic 717 Dexter Ave SE 3200
Westinghouse Elec 1051 1 Ave S EL 7001
Westlake Electronic 511 Westlake N MA 6601
*Zobrist Co H E 2121 Westlake MU 2121
SPOKANE
Columbia Electric E 3420 Ferry Ave KE 0611
Frank's Radio Supply 161 S Adams St MA 8108
General Electric Supply E 1805 Trent Ave KE 0431
Graybar Electric 1033 W Gardner Ave EM 6611
Johnson Co E M W 615 1 Ave RI 5432
*Northwest Elect N 102 Monrce MA 9289
Prudential Distr 318 W Trent Ave MA 6002
Spokane Radio Supply 301 W 2 Ave RI 8441
Standard Sales 1219 W 1 Ave RI 7196
Taylor Distributing E 206 Augusta EM 3301
Westinghouse Elec N 1023 Monrce EM 3371
TACOMA
C & G Radio Supply 2502 Jefferson Ave BR 3181
General Electric Supply 2316 A St BR 8454
Graybar Electric 2112 A St MA 0164
Stewart Co A T 711 Broadway BR 3174
Westinghouse Elec 1930 Pacific BR 8417
*Wible Radio Supply 2360 S Fawcett St BR 8395
VANCOUVER
Saelens Radio Hdqrs Portland
WALLA WALLA
Kar Radioc & Electric 12 & Pine Sts 4572
WENATCHEE
Mid-State Radio 611V, N Wenatchee Ave 510
YAKIMA
Lay & Nord 112 S 2 St 3.5591
Westinghouse Elec 210 W B YA 3-4701
Yakima Wholesale Radic 506 S 1st 4670

Wescon 1956
(Continued from page T7)

Conoco Corporation.
“Engineering Studies of Sensory Orgzans,”
Joseph Hirsch, Aerophysics Corporation.
“Cybernetics Past, Present and Future,”
Leonard Gardner, Rocketdyne.

MICROWAVE TUBES 1

Chairman: L. M. Field, Hughes Aircraft Co.

“Design of Laminar Flow Electrostatically
Focused Electron Beams,”” W. M. Mueller®,
Univ. of California, Berkeley.

“Growing Waves in Magnetically I'ocused
Electron Beams,” R. W. Gould, California Inst.
of Tech.

““Gain of a Low Level Signal in the Presence
of a Large Signal,” H. L. McDowell, BTL.

“Noise and Spurious Oscillations in Backward
Wave Oscillators,” W. Rorden and C. Conner,
Varian Associates.

“Gridded Pulse TWT Serrodynes for Applica-
tion to Continuously Coherent MTI Radars,”
R. M. Whitehorn and H. Mandoli, Varian As-
sociates.

“A Backward-Wave Oscillator for the 4 mm
Wavelength Region,”” C. F. Hempstead, Bell
Telephone Labs.

RELIABILITY; ORGANIZATION, SYSTEMS,
AND EQUIPMENT

Chairman: Bernhard Hecht, Los Angeles,

“QOrganizing for Reliability,” A. M. Okun and
J. Cohen, Bell Aircraft Corp.

“Price of Reliability in Airborne Electronic
Equipment,” Arthur H. Wulfsberg, Collins
Radio Co.

“Missile Unreliability Cost Evaluation,”” A.
L. Stanly and J. Tampico, Associated Missile
Products.

“Calculations of the Risk of Component Ap-
plications in Electronic Systems,” J. A. Con-
nor, RCA.

Tele-Tech & ELECTRONIC INDUSTRIES

- Jn response
to the trend
toward Single
Sideband

A new Signal Generator (Crosby Model 160) designed to meet the re-
quirements of single-sideband receiver tests and also provide low-distor-
tion double-sideband modulation for testing high-performance systems.

.. . Provides continuous coverage from audio frequencies to 50 mc
. . . Has three crystal controlled frequencies
. . . Is versatile—Generates:
. all forms of SSB including an ideal single-sideband signal,
independent sideband modulation and inverted speech.

< all forms of DSB including low-distortion AM, carrier
eliminated AM or quadrature modulation.

For further information send for Technical Publication No.258

CROSBY LABORATORIES, INC.

P. O. Box 233, Robbins Lane, Hicksville, L. 1., New York
WEIlls 1-3191

Microwave
Assemblies,

Radar Gomponents,
and Precision
Instruments . . .
manufactured and
designed to your
specifications.

N.R.K. MFG. & ENGINEERING CO.
4601 WEST ADDISON STREET <« CHICAGO 41, ILL. ¢ SPring 7-2970
West Coast Representatives TUBERGEN ASSOCIATES 2232 W. 11th St., Los Angeles 6, Calf.
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How Much
Are You Paying for Holes?

Square holes . . . round holes . . . groups . . .
louvers—the shape doesn’t matter, but the number
of pieces does. Producing chassis, panels, printed
wiring boards, and other components for the elec-
tronic industry in small to medium production
lots is an expensive, time consuming job . . . unless
you are using a Wiedemann Turret Punch Press.

With a Wiedemann, your short run piercing
costs are cut 60 to 909,. It gives you almost un-
limited versatility. The Wiedemann turrets carry
all the punches and dies you need for a wide
variety of jobs. Material is positioned quickly and
accurately to a simple template with a high speed
follower type work locating gauge. This amazing

By . < Wiedemann method is so flexible that engineering

PPy - s changes can be made on the spot without costly
"m . . production delays.

o ™ *For example, Wiedemann users are selling

& om. short run chassis work at lc per hole. What are

your hole costs? Send drawings of your work for a
_ l ° free time study and cost analysis by Wiedemann.
y * Write for Bulletin 101. 9

oo
s
From the small, hond operated R-2 f j
to the 150-ton Turret Punch Press, j ,m; =
there's a Wiedemann designed for )
your short run piercing needs. .

WIEDEMANN MACHINE COMPANY

4275 Wissahickon Ave. P.O. Box 6794 Philadelphia 32, Pa.

‘“Reliability as a Management-Engineering
Responsibility,” H. 8. Hansen, Servo Mechan-
isms, Inc.

CONTROL MECHANISMS AND AUTOMA-
TION

Chairman: E. M. Grabbe, Ramo-Woolridge
Corp.

“Mechanization and Application of Vertical
Reference Systems,” G. H. Singer, Kearfott Co.

“The Eye as a Control Mechanism,” Robe:t
B. Lockard, U. S. Naval Ordnance Test Sta-
tion, China Lake.

“Automatic Determination of Missile Air
Foil Characteristics in Mass Production,” Ed.
L. Watkins, Convair.

“A New Digital Path Control System for Mu-
chine Tools,”” Juck Rosenberg, Electronic Con-
trol Systems.

CIRCUIT THEORY — SWITCHING THEORY
TOPOLOGY AND TIME DOMAIN SYN-
THESIS

Chairman: L. A. Pipes, Univ. of California

Los Angeles.

“Switching Theory,” D. A. Huffman, MIT.
‘“Some Aspects of the Network Analysis of

Sequence Transducers,”” J. M. Simon, Sperry-

Rand Corp.

“Some Topological Considerations in Net-
work Theory.” F. Reza, Syracuse Univ.

“Network Synthesis for Prescribed Impulse
Response Using A Real Part Approximation,”
R. A. Pucel, Raytheon Manufacturing Co.

“Time Domain Synthesis by Delay Line An-
alogy,” M. Strieby, Ramo-Woolridge Corp.

CYBERNETICS SYMPOSIUM

Chairman: Leonard Gardner, Rocketdyne.

“The Philosopher's Approach to Cybernet-
ies,” Abraham Kaplan, UCLA.

‘Studies of Neural Physiology in the Iearn-
ing Processes,” Joseph A. Gingerelli, UCLA.

The third and fourth periods of this session
will be devoted to an open panel discussion
with audience participation.

Panel members: Robert Tschirgi, Stanley
Frankel, Joseph Hirsech, Leonard Gardner,
Abraham Kaplan, and Joseph A, Ginzerelli.

MICROWAVE TUBES II

Chairman: H. R. Johnson, Hughes Aijrcraft
Co.

“Characteristics of Modern External Tuning
Cavity Reflex Klystrons,” T. Moreno, Varian
Associates.

“A Rugged 8 mm Reflex Klystron,” W. G.
Abraham and F. L. Salisbury, Varian Asso-
ciates.

“An X-Band Folded Line Type Backward-
Wave Oscillator,”” R. H. Winkler, Cascade Re-
search Corp., Los Gatos.

“A Demountable Tube for Gas Discharge
Microwave Detection Studies,” H. Farber
Polytechnic Inst. of Brooklyn.

“Means for Electronically Controlling the
Current from a Magnetron Cathode,” J. S.
Needle, Northwestern Univ.

“Design and Calculation procedures for Low-
Noise TWT’s,”” G. Wade, R. W. DeGrasse and
L. D. Buchmiller, Stanford Univ.

“A Rugged 915 MCCW Magnetron for Elec-
tronic Cooking,” P. C. Gardiner, G. E. Co.,,
Schenectady.

COMPONENT RELIABILITY AND TEST
METHODS

Chairman: G. H. DeWitz, Hoffman Labora-
tories.

““The Unreliable Universal Component,” Mar-
cus A. Acheson, Sylvania Electric Products
Ine.””

“Improved Guided Missile Tube Reliability,”
Alfred Blattel, Raytheon Mfg. Co.

“Tube Failure Rate Variations,”” M. B. Feyer-
hern, RCA.

‘‘Cine-Radiography, A New Testing Concept
of Component Reliability,” W. H. Grumet,
Rototest Labs.

PANEL ON EDUCATION

Moderator: George Tenny, Vice President,
McGraw-Hill.

Frederick Terman, Dean of Engineering of
Stanford Univ.

Thomas L. Martin, Jr., Chairman, Electrical
Engineering Dept., Univ. of Arizona.

Dan Noble, President, Motorola.
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Burgess Dempster, President, Electronic En-
rineering Co.

COMPUTERS: ANALOG TECHNIQUES

Chairman : Milton E. Mohr, Ramo-Wooldridge
Corp.

“Magnetic Amplifier Analog Computation
Techniques,” Henry W. Patton, Airpax Prod-
ucts Co., Baltimore.

“Wide-Dynamic Range Analog Integrator,”
George Myers, Rome Air Development Center,
Air Research and Development Command,
Rome.

“A New Computer for Complex Functions,”
Merle L. Morgan, Electro-Measurements, Inc.,
Portland.

“Automatic Computation of Fourier Expan-
sion Coeflicients by Analog Means,”” R. W.
Hubbard and W. E. Johnson, National Bureau
of Standards, Boulder.

TRANSISTOR CIRCUITS—SWITCHING AND
COMPUTER APPLICATIONS

Chairman:
craft Co.

“Critical Survey of Fundamental of Junction
Transistor Pulse and Switching Cireuits,” D. O.
Pederson, Univ. of California, Berkeley.

“Maximum Efficiency Switching Circuits,”
R. H. Baker, Lincoln Lab., MIT.

“Transistor Circuitry for Analog to Digital
Conversion,”” F. H. Blecher, Bell Telephone
Labs.

M. S. Kesselman, Hughes Air-

INSTRUMENTATION TECHNIQUES

Chairman: F. Stanley Atchison, U. 8. Naval
Ordnance Lab., Corona.

‘Distributed-Parameter Variable Delay Lines
Using Skewed Turns for Delay Equalization,”
Frank D. Lewis and Robert M. Frazier, General
Radio Co.

“Application of Scale Factors in Data Re-
cording Systems,” Thomas L. Greenwood, Red-
stone Arsenal.

“Adjustable Pulse Width High Voltage Power
Supplies” by Vietor Wouk, Beta Electric Corp.

““Transistorized Logarithmic Time-and-Am-
plitude Quantizer,” Euyen Gott, Johns Hopkins
Univ.

ANTENNAS II

Chairman: J. T. Bolljahn, Stanford Research
Institute.

“Relation of Scattering Problems to Radia-
tion from Simple Shapes,” K. M. Siegel, Willow
Run Laboratories, Univ. of Michigan.

“Launching Efficiency of Wires and Slots for
a Dielectric Rod Waveguide,” R. H. DuHamel
and J. W. Duncan, Electrical Engineering Re-
search Lab., Univ. of Illinois.

“Analysis of a Shunt Excited Airframe An-
tenna,” T. G. Dalby, Boeing Airplane Co.,
Seattle.

“A New Method for Optimum Yagi Design,”
H. W. Ehrenspech and Poehler, Air Force Cam-
bridge Research Center, Bedford, Mass.

HIGH TEMPERATURE COMPONENT PARTS
Chairman : Floyd Paul, Castell Corp.
“Miniature High Altitude and High Temper-

ature Connectors,” C. H. Stuart and R. F.

Dorrell, Amphenol Corp.

“Impregnation of Toroids for High Tempera-
ture Service,”” E. O. Deimel, General Electric.

“Typical Expected Performance Characteris-
tics of Extreme Temperature Range Tantalum

Capacitors,” J. W. Maxwell, P. R. Mallory.
“Some Basic Physical Properties of Silicon

and How They Relate to Rectifier Design and

Application,” G. P. Finn, Sarkes-Tarzian.

RELIABILITY OF ELECTRONIC TUBES

Chairman: To be announced.

“White Noise Vibration Test for Electronic
Tubes,”” John D. Robbins, Sylvania Electrie.

“Environmental Effects of Vacuum Tube
Life,” H. D. Pleak, Sylvania Electric.

“Increased Reliability of Guided Missile
Tubes Through Comprehensive Quality Con-
trol,”” H. H. Hoyle and N. J, Davis, Raytheon
Mig. Co.

“New Filamentary Tubes of High Reliabil-
ity,” Ross Wood, Raytheon Mfg. Co.

COMPUTERS: SOLID STATE SWITCHING
DEVICES

Chairman: Lester L. Kilpatrick, Autonetics,
North American.

Tele-Tech & ELECTRONIC INDUSTRIES

—— ” i TUBE and
| TRANSISTOR
: APPLICATION

General Electric’s growing Radio Receiver Depart-
ment is seeking an engineer who is acquainted with
the latest techniques of tube and transistor development.
Must be capable of recommending development of new
tubes and transistors and be up-to-date on “the state
of the art.”

We will consider you if you have tube experience and
want to learn transistor theory and application. You
must be able to write purchase specifications for tubes
and transistors and approve applications.

The plant is located in Utica, New York, a city ac-
cessible to the many vacation resorts that abound in
this lake-mountain region.

Excellent technical facilities. Small project area sys-
tem of work. Notable benefits program. High starting
salary. Relocation expenses paid.

ENGINEER

Please send resume in confidence to:
Mr. R. P. Stitt
RADIO RECEIVER DEPARTMENT

GENERAL &3 ELECTRIC

869 Broad Street, Utica, New York

III

NI il

TUBE SOCKET

TEST
ADAPTERS

£2

ROTOPROBE-—
Switching type tube
socket test adapter—with
. permanently attached
test lead, and numbered
stop positions for each
pin.
Measurements are made
on each contact by turn-
ing the shell of the Roto-
probe to the correspond-

Test Circuits
In Operation

ing number on the index.

S

SOCKET CHANGE
ADAPTERS
Change tube types
without rewiring

TUBE SOCKET
TEST ADAPTERS
With radial
test tabs

TUBE SOCKET
TEST ADAPTERS
Long type
for tight spots

SOCKET EXTENDERS
Replaceable socket
extends life of
test equipment

Write for catalog—

VECTOR ELECTRONIC COMPANY
3352 SAN FERNANDO ROAD, LOS ANGELES 65, CALIF.
TELEPHONE ClLinton 7-8237

August 1956
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e

® SIX TYPES and sizes to suit nearly
every requirement. USECO’s standard
handles are made of half hard brass,
nickel plated. Stainless steel handles
available on special order. Other fin-
ishes include cadmium and black oxide.
Supplied with or without ferrules. Fur-
nished in 5/16” 18 thread. Available

o - with or without nuts and washers.
J) Please address Dept. 6 for Engineer-
ing Manual. See us at WESCON Shouw,

Booth 239,

ADJUSTABLE HANDLE (illustrated at top)

. —An all-purpose handle with adjustable cen-
" 5 \_ ter spacing from 4 inches to a maximum of 6
/ inches. (On special orders an unlimited max-

f imum center spacing canbefurnished.) Height

above panel can vary from 1% io 2 inches.

™

HANOLE PART NO. WIDTH HEIGHT
HANDLE 1005 6.437 1.750
HANDLE 1007 6.000 1.500
HANDLE 1010 4.250 1.500
CABINET HANDLE 1115 3.000 1.500
ADJUSTABLE HANDLE 1025 4" t0 6"

ECONOMY HANDLE 1030 3” plus; in
W increments

U.S. ENGINEERING CO., INC.

A Division of Litton Industries, Inc.

52Y Commercial Street, Glendale 3, California

“Magnetic Cores as Generalized Non-Linear
Components,” William H. Bridge, Airtronic Re-
search, Inc., Washington.

“Pulse Response Properties of Magnetic Ma-
terials for Switching Applications,” James D.
Childress, General Ceramies Corp.

“High-Current Switching Applications of
Low Power Transistors,” Chaang Huang and
William F. Palmer, Sylvania Electric Products,
Inc., Woburn.

“High-Gain Transistor for Very High Switch-
ing Speeds,” James B. Angell, Philco Corp.,
Philadelphia.

CIRCUIT THEORY—TRANSISTOR AND
ACTIVE CIRCUITS

Chairman: R. D. Middlebrook, California
Inst. of Technology.

“Power Transistor Specifications for Circuit
Applications,”” H. T. Moore, Minneapolis-
Honeywell.

“Transister Bootstrap and Miller Sweep Cir-
cuit,”” J. 8. Sherwin, Univ. of California, Ber-
keley.

““An All Transisterized Pulse Generator,”
E. J. Fuller, Sperry Gyroscope Co., Great Neck.

“Negative Impedance Converter Design and
Its Use in Active Circuits,”” A. I. Larky, Stan-
ford Univ.

“A D-C Negative Immittance Converter,”
M. A. Karp, Applied Physics Laboratory, Johns
Hopkins Univ,

BROADCAST TRANSMISSION SYSTEMS

Chairman: John Knight, Engineer in Charge,
KRCA (NBC).

‘““The Application of Modern Techniques to
The Determination of Service Areas of Televi-
sion Stations in Smooth and in Mountainous
Terrain,” A. Earl Cullum, Jr., Earl Cullum Jr.
and Associates.

*‘Achievement of Practical Tape Speed for
Recording Video Signals,”” C. P. Ginsburg,
Ampex Corp., Redwood City.

“A Transistorized Television Camera Chain,”
W. Ussler, R. J. Decredico, G.. W. Trebing, and
J. W. Smiley, RCA, Camden.

“Design Considerations for a High Quality
Transgistorized Program Amplifier for Remote
Broadcast Use,”” John K. Birch, Gates Radio Co.

MICROWAVE THEORY AND TECHNIQUES
—FERRITES AND TEST EQUIPMENT

Chairman: Erie Strumwasser, Hughes Air-
craft Co.

“Coupling Through an Aperture Containing
Ferrites,”” Donald C. Stinson, Univ. of Cali-
fornia.

““Microwave Frequency Doubling in Ferrites
from 9 to 8 KMC,” P. H. Vartanian, J. L.
Melchor, W. P. Ayres, Electronic Defense Lab-
oratory, Sylvunia Electric.

““A Ferrite Image Rejection Filter for Use in
S-Band Microwave Receivers,” James H. Bur-
gess, Electronic Defense Laboratory, Sylvania
Electric

““Calorimeters for Centimeter and Millimeter
Waves,” Sam Hopfer, Polytechnic Research
and Development Co.

ENVIRONMENTAL EFFECTS ON COMPO-
NENT PARTS

Chairman: A. W, Rogers, Signal Corps En-
gineering Labs.

“Environmental Testing of Precision Poten-
tiometers,” Shultz-Green, Helipot Corp.

“Capabilities of Hot-Molded Composition Re-
sistors,” A. C. Pfister, Allen-Bradley Co.

“Hermetic Sealing of Precision Potentiom-
eters,” I. W. Braun, Circuit Instrument Inc.

“The Effects of Nuclear Radiation on Elec-
tronic Components,” C. C. Robinson, W.A.D.C,

SEMICONDUCTORS 1

Chairman: John W. Peterson, Pacific Semi-
conductor.

“Semiconductor Materials and Properties,”
Phyllis E. Stello, D. M. Van Winkel, and J,
Dale Turner, Hughes Aircraft. -

“Developments in Transistor Physics,” Leo-
poldo B. Valdes, Shockley Semiconductor Labs.

‘“High Current Amplification—Forward and
Reverse—At High Collector Current in PNP
Transistors,” A. P. Kordalewski, General Elec-
tric.

‘““Very High Power Transistors with Evapo-
rated Aluminum Electrodes,” Gene Strull and
H. W. Henkels, Westinghouse Electric Corp.

“Silicon Alloy Power Transistors,” R. E.
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fora
good connection..

L CONNECTORS

Up to date production facilities
using the most modern high
speed, automatic machinery pro-
ducing quality components for
the Electronics and Telecommuni-
cations Industries.

Automatic’s high standards of
quality are based on over 15
years experience manufacturing
precision parts for the Army,
Navy, Air Force and Atomic En-
ergy Commission.

Prompt engineering service is
available for design and produc-
tion of any special connector or
component you may require.

Manufacturers of

RF FITTINGS » RF CONNECTORS

COAXIAL RELAYS = COAXIAL

SWITCHES < INSULATED CONNECT-

ING RODS AND SHAFTS < POWER

PLUGS - AUDIO PLUGS - COAXIAL
CABLE ASSEMBLIES

WRITE, WIRE OR PHONE FOR FURTHER
INFORMATION,

METAL PRODUCTS CORP.

317 Berry Street, Brooklyn 11, N.Y * EVergreen 8-0364

Tele-Tech & ELECTRONIC INDUSTRIES

.

August 1956

ENGINEERS,

Electronic & Mechanical

PHYSICISTS:

Choose your location
when you join Melpar

Melpar’s R & D operations are centered near and in two of the
country’s more desirable communities: Washington, D. C., Water-
town and Boston, Massachusetts, each of which affords engineers the
opportunity to enjoy research, cultural and recreational resources
well above the average.

Regardless of which locale he selects, the engineer will find that our
advancement policies and organizational structure provide oppor-
tunities uncommon to the industry as a whole.

Individual performance heads the list of factors which determine
progress. Regardless of age, experience or tenure, an engineer 1s
given more complex responsibilities as soon as he is ready. There is
always room to move ahead at Melpar, because we have doubled in
size every 18 months for the past 10 years, with a proportionate
increase in top and middle level openings.

Our engineers gain comprehensive experience in all phases of engi-
neering problems. FEach is assigned to a project team which is
charged with responsibility for whole problems, from design concept
to completion of prototype.

The engineer will find each of Melpar’s laboratories splendidly
equipped with an eye to both present and future needs. Fully air-con-
ditioned, each laboratory has recently acquired additional facilities.

We extend financial support to those who intend to pursue advanced
study. Fully accredited courses are available at our main labora-
tories.

Write for complete information, indicating geographical preference.
Qualified candidates will be invited to visit Melpar laboratories at
Company expense.

Top Level Openings Exist in These Fields:

Network Theory + Systems Evaluation * Microwave Technique ¢« UHF, VHF, or
SHF Receivers * Analog Computers * Magnetic Tape Handling Digital
Computers * Radar and Countermeasures * Packaging Electronic Equipment *
Pulse Circuitry * Microwave Filters * Flight Simulators « Servo-mechanisms
Subminiaturization ¢ Electro-Mechanical Design « Small Mechanisms * Qual-
ity Control and Test Engineering

Write: Technical Personnel Representative

M E L P A R Incorporated

A Subsidiary of Westinghouse Air Brake Company

3158 Arlington Boulevard, Falls Church, Virginia

Positions also available at our laboratories in Boston and Watertown, Mass.

For product information, use inquiry card on last page.
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It it’s ECONOMY
you want, specify
ROHN Towers!

AMERICA'S FINEST
COMMUNICATIONS
TOWER OF ITS KIND
... WITH EXCLUSIVE \
BUILT-IN ECONOMY

e REDUCE COSTS
by getting the right
tower for the right |
job. When a job calls
for a medium weight
tower from 200-300 |
ft. guyed, or self-sup-
porting from 50-66 ft.,
a Rohn tower can do
the job at far less cost.
Check your particular
tower needs against
the “job-rating” a
Rohn tower has and
you’ll save money.

e HOT DIPPED
GALVANIZED
finishes are available.
The erection is quick
and easy as all towers
are in 10 ft. sections.
Rohn towers are de-
signed for economy in
erection as no specially
trained help is re-
quired.

e PROVEN DESIGN |
that has been tested
with thousands of in-
stallations. Workman-
ship is unexcelled.
Mass production ma-
chinery is used for
precision fabrication
yet a big reduction in
labor cost.

in Remember, there’s a
a ROHN tower to fit
q: your particular needs.
H Write, wire or phone

for data and prices
and nearest source of
supply. ROHN repre-
sentatives are coast-to-
coast to serve you.

ROHN Manufacturing Co.

116 Limestone, Bellevue
Peoriaq, lllinois

“'Pioneer Manufacturers of TV and Com-
munication Towers of All Kinds.”

160
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Anderson, Texas Instruments,

COMPUTERS: ADVANCED DESIGN
TECHNIQUES

Chairman: John L. Barnes, Systems Labora-
tories Corp.

“The Effect of a Transverse Field on Switch-
ing Rates of Magnetic Memory Cores,”” T. D.
Rossing and 8. M. Rubens, Remington Rand-
Univae, St. Paul.

“High Speed Coincident-Flux Magnetic Stor-
age Principles,” E. W. Bauer and L. P. Hunter,
IBM.

‘“‘Investigation of Problems Using Analog-
Digital Computer Combinations,” Herbert E.
Salzer, Convair, San Diego.

“The Synthesis and Analysis of Digital Sys-
tems by Boolean Matrices,” J. O. Campeau,
Hughes Airecraft.

RADAR SYSTEMS

Chairman: Fred J. Nichols, Sprague.

“Taxi Radar--Eyes of the Tower,” ‘““The
Radar Approach Control (RAPCON) Center,”
D. R. Kirschner. Rome Air Development Cen-
ter, Rome.

“Extended Radar Range Timing Techniques,”
A. I. Mintzer, RCA, Moorestown.

“TACAN Bearing and Distance Measure-
ment Techniques,” J. B. Majerus and K. W.
Porter, Collins Radio Co., Cedar Rapids.

VEHICULAR COMMUNICATIONS 1

Chairman: Newton Monk, Bell Telephone
Labs.

“A  Communication System for
York Throughway,” D. 8. DeWire,
Telephone Co.

“Transistorized Communiecations Receivers,”
Seymour Schwarts, MIT.

“VHF Radio Coordinated Traffic Light Con-
trol System,” Elmer W. Hammel, General Elec-
trie.

“VHF-UHF Communications System Inter-
ference Reduction through Use of Selective
Filters,” M. W. Caquelin, Collins Radio Co.

the New
New York

ANTENNAS II1

Chairman: M. D. Adcock, Hughes Aircraft
Co.
“Fundamental Problems in the Antenna
Field,” S. Silver, Univ, of California, Berkeley.

“Scanning Lens Design for Minimum Mean-
Square Phase Error,” E. K. Procter and M.
Rees, General Electric Co., Palo Alto.

“A  Duplexer for Sweep-Frequency Pulse
Transmitters,” R. Silberstein, National Bu-
reau of Standards, Boulder.

“The Triport Conical Scan Antenna,” L.
Wantuch and L. A. Kaiser, Raytheon Manu-
facturing Co., Bedford.

NEW TRENDS IN COMPONENTS

Chairman: R. H. Baker, RCA.

“The Impact of New Electronics on Mercury
Battery Designs,” J. L. Dolfonso, P. R. Mal- |
lory.

“Criteria for Selection of Magnetron Beam
Switching Tube as a Circuit Component,” S.
Kuchinsky, Haydu Brothers, Burroughs Corp.

‘““Application of Large Capacitors for Energy
Storage,” D. F. Warner, General Electric.

“Film Type Precision Resistors,”” B. Solow
and C. Wellard, International Resistance Co.,
Philadelphia.

SEMICONDUCTORS II

Chairman: D. M. Van Winkle, Hughes Aii-
craft.

“Point Contact Diode Theory,”’ Melvin Cut-
ler, Hughes Aircraft,

‘“‘Component Improvement, Germanium and
Silicon Low Power Rectifiers,” G. N. Hall
General Electric.

“A Miniature Silicon Diode for Both Power
and Circuit Applications,” Arthur L. Rossoff,
Radio Receptor Co., Inc.

“A New UHF Transistor Structure,” Wolf-
gang W. Gartner, Evans Signal Lab.

“Transistors with Vacuum Tube Properties,””
M. N. Ross and Hans E. Hollmann, National
Aircraft Corp.

|

COMPUTERS: DATA GATHERING
PRESENTATION SYSTEMS
Chairman: George W. Brown, International ]
Telemeter Corp.
‘“Electrofax Printer, A Continuous Direct |

AND ‘

6926 Romaine Street, Holiywood 38, California

Tele-Tech & ELECTRONIC INDUSTRIES -

AURICON

FILMAGNETIC

E MARK

AN @/ﬁ/m@/ FEATURE

AVAILABLE FOR FACTORY INSTALLATION
ON ALL NEW OR EXISTING AURICON
OPTICAL SOUND-ON-FILM CAMERAS

¥ Featuring
Ultra-Portable
Model MA-10
Amplifier
for 16mm
Magnetic
Sound-On-Film

Auricon presents “Filmagnetic” High-Fidelity
Sound-On-Film Recording, for lip-synchronized

Talking Pictures and Music of Quality, on 16mm
black & white or color film, pre-striped for
magnetic sound before it is exposed to light.
Optical Picture and Single-System “Filmagnetic”

Sound are recorded on the same film at the same

time! The “Filmagnetic” Unit, installed at the
Factory in any Auricon Camera, can be temporarily
removed without the use of tools, thus providing
a choice of High-Fidelity Optical or Magnetic
sound-tracks. Your pre-striped film with magnetic
sound lip-synchronized to your picture, passes
through the normal picture-development and is
played back on any 16mm Magnetic Sound
Projector, including the Ampro, B&H, RCA, and
others. “Filmagnetic” Outfit complete — $870.00

& MAGNETIC SOUND-ON-FILM

Complete Outfit includes “Filmagnetic” Recording
Unit, Amplifier, Microphone, Cables and Batteries,
in a Cowhide-Leather Carrying Case.

¢ Auricon Equipment is sold with a 30 day

money-back guarantee. Write for free
illustrated FILMAGNETIC Catalog.

—

Hollywood

'BERNDT-BACH, INC.

MANUFACTURERS OF SOUND-ON-FILM
RECORDING EQUIPMENT SINCE 1931
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WE MAKE
THE KIND OF
TRANSFORMER

YOU NEE

When dependable perform-
ance and long life are essential
requirements of your trans-
former application—tell your
problem to an Acme Electric
transformer engineer. Chances
are that sometime during our 39 years of manufacturing
experience and development of more than 20,000 trans-
former designs we have had to solve a similar problem.
Whether your need is for Miniature Pulse Transformers,
Power Supply units or Power transformers up to 750 KVA,
there’s an experienced Acme Electric engineer to help you.

A
r N
- o . .
: This filament Trans-
) - : former was designed
% i with particular stress on
P insulation. This design
. is insulated for 20 KV.
17 S o
N_@/ -
i

This Plate Transformer
features a porcelain con-
nection panel which in
turn, is hermetically
sealed to case.

This Saturable Reactor
is simple and practical
in design for easy in-
stallation and high
performance.

ACME ELECTRIC CORPORATION
898 WATER ST. CUBA, NEW YORK
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LISTEN TO THIS...
IMPORTANT
SAVINGS
FOR USERS OF
EXTRA SENSITIVE

D. €.
MILLIAMMETERS

Patent Applied for

STERLING’S
NEW DESIGN
CAN
DRASTICALLY
REDUCE YOUR
METER COSTS

By an ingenious engineering ad-
vance Sterling’s new design and
construction of D. C. Milliammeters
makes possible a considerable slash
in cost over conventional models.
There is no sacrifice of quality—
accuracy is held to = 5%. Control
of pointer damping and desired
scale calibration can be provided.
Available now, these meters are
produced to special requirements
and are offered even in 0-500 micro-
ampere units. Use the coupon for
full information.

w STERLING

MANUFACTURING cCo.
7201 Wentworth Avenue Cleveland, Ohio

Pictured is a typical
Sterling D. C. Milliammeter
which is adaptable to many
“indicating action” uses,
such as for precision AM-
FM High Fidelity Tuners.

THE STERLING MANUFACTURING COMPANY

7201 Wentworth Avenue Cleveland, Ohio

Please send me information on new low cost D. C. Milliam-
meters.

Name
Company
Address

City State

Eor product information, use inquiry card on last page. 161
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- RADIO 7

VACUUM ELECTRONIC COMPONENTS

RCA BTA-50G

50 KW TRANSMITTER
Output Tank Circuit
and Harmonic Filter

JENNINGS VACUUM CAPACITORS
SIMPLIFY TRANSMITTER DESIGN

RCA like other transmitter manufac-
turers both in the United States and
in Europe makes full use of Jennings
Vacuum Capacitor in order to simplify
transmitter design and increase circuit
efficiency. Seventeen vacuum capaci-
tors are used in the 50 kw broadcast
transmitter shown above to help create
a superior product for a competitive
market.

The reason that vacuum capacitors
are standard components in most mod-
ern high powered transmitters is be-

cause they are smaller, have wider
capacity ranges, and are more efficient
than other types of high voltage varia-
ble capacitors. The vacuum dielectric
in these capacitors is such excellent in-
sulation that for a given voltage rating
a very small physical size is possible.
Because they are small they have wider
capacity ranges with much lower mini-
mum capacities. This small size also
reduces inductive losses while their all-
copper construction reduces resistive
losses making it possible to design more
efficient circuits.

We would like to send you our catalog summary with its
large selection of vacuum components to help simplify your

transmitter designs.

JENNINGS RADIO MANUFACTURING CORP.- 970 McLAUGHLIN AVE. P.0.BOX 1278 - SAN JOSE 8, CALIF.

162 For product information, use inquiry card on last page.

Dry Process Enlarger for Digital Computing
Systems,” Henry G. Reuter, Jr., Radio Corp.
of America, Camden.

“Ultratype Camera, A High Speed Electron
Optical Printer for Digital Computing Sys-
tems,” A. M. Spielberg, S. R. Parker, and
K. G. Kaufmann, Radio Corporation of Amer-
ica, Camden.

“A High Speed, Precision, Large Quantity
Data Processing System; IDIOT II,” Martin
L. Klein, Rocketdyne Division, North American
Aviation, Canoga Park,

“A Centralized Data Processing System for
the Air Force Flight Test Center,” 0. F.
Vogel, Electronic Engineering Company of
Calif.,, Los Angeles.

AIRBORNE ELECTRONICS

Chairman: C. A. Ripinski, Electronic Indus-
tries, Burbank.

“Thermal Design and Evaluation of an Air-
borne Electronic System,” Richard E. Burton,
Collins Radio Co., Cedar Rapids.

“Flight Control Systems for Jet Transports,”
H. Miller and R. H. Wagner, Sperry Gyro-
scope, Great Neck.

“Electronic Problems Encountered in High-
Speed Commercial Jet Aireraft,” Dick Hedges,
Douglas Aircraft, Santa Monica.

“Bearings and Their Properties as a De-
sign Consideration in Electronie Systems,”
H. F. Stern, Industrial Tectonics, Ine., Los
Angeles.

VEHICULAR COMMUNICATIONS II

Chairman: Maurice Kennedy, County of Los
Angeles.

“Communications with Moving Trains in
Tunnels,” Newton Monk, Bell Labs.

“New Developments in Two-Way Communi-
cations,” Aungus MacDonald, Motorola.

“Railroad Communications,” D. L. Kessel-
huth, Bendix.

INFORMATION THEORY

Chairman: Richard H. DeLano, Systems
Laboratories Corp.

“Synthesis of the Linear Time-Varying
Predictor for Stationary Signals,” Cheng
Ling, Minneapolis-Honeywell,

“The Relationship of Sequential Filter
Theory to Information Theory and Its Ap-
plication to the Detection of Signals in Noise
by Bernoulli Trials,”” Herman Blasbalg, Johns
Hopkins Univ,

““Theory of Weighted Smoothing,”” Louis A.
Ule, Gilfillan Bros., Ine.

‘““The Response of a Phase-Locked Loop to
a Sinusoid Plus Noise,”” Stephen G. Margolis,
Jet Propulsion Lab.

“Autocorrelator for Radioactive Sample
Noise Generator,” G. W. Anderson and James
E. Murrin, J. B. Rea Co.

PRODUCTION CONSIDERATION OF ELEC-
TRONIC EQUIPMENT

Chairman: Marvin Whitney, Hoffman Eleo-
tronics Corp.

“Problems of Semi-Automatic Assembly of
Electronic Test Equipment,” C. S. Selby, Hew-
lett-Packard.

“Eyelet Failure in Etched Wiring,” W. J.
Hodges, Hughes Aireraft.

“Mechanical Design Considerations in the
Erma System,” R. W. Melville, Stanford Re-
search Inst., Palo Alto.

“The Selection of Coatings for Printed Cir-
cuits,” R. A. Martel and L. J. Martin, Hughes
Aircraft.

Personal
(Continued from page 148)

William D. Bell has been retained
as Consulting Engineer for Beckman
Instruments’ new Data and Control
Systems Dept., Fullerton, Calif. He
is head of Mellonics, sales and engi-
neering consultants for electronic
data processing.

Tele-Tech & ELECTRONIC INDUSTRIES - Augqust 1956



Design a miniature audio input transformer for airborne operation. Transformer

to operate in an ambient temperature of plus 85°C, and to conform to the

applicable parts of MIL E-5400 and MIL T-27. Duty cycle to be continuous with

a minimum life of 1000 hours. Transformer to couple a 300 ohm source to a

- tube grid. Step-up turns ratio to be 1:17 minimum, with the maximum possible

I, I‘ (, IB l_ I= Ivl #‘l desired. Frequency response to be flat within 0.75 db from 20 cps to 7,000 cps,

and flat within 1.2 db from 15 cps to 10,000 cps. Maximum signal level to be

500 mv @ 20 cps in 300 ohm primary. Electrostatic shield required between

primary and secondary. Electromagnetic shielding to be 40 db minimum. Size to

be kept minimum but must not exceed 14" x 4" x 134" high.

Audio Transformer, low level input, miniaturized.
Construction: Grade 1, Class A, MIL T-27
Duty Cycle: Continuous
Life. Greater than 1,000 hours.
Ambient Temperature: +85 C max.
Primary: Three terminal, center-tapped winding, 300 ohms nominal impedance.
Secondary: Two terminal winding, 125,000 ohms nominal impedance.
Turns ratio: 1:20)4
Electrostatic Shield: Between primary and secondary.
Electromagnetic Shield: 45 db
Frequency response: 20 cps—7,500 cps, flat within 0.5 db and
10 cps—10,000 cps, flat within 1.0 db with
125,000 ohm load.
Maximum Input Voltage: 500 mv at 20 cps
Dimensions: 1”7 x 11/16” x 17 high +)4” terminal

The Peerless engineering staff has had a long and successful
history of designing transformers to unusual and difficult specifications.
Knowledge of this outstanding accomplishment is one of the reasons
that Peerless transformers are the first choice of engineers
throughout the country. Uniform dependability is assured by the most
rigid quality control and advanced custom production techniques.

Consult Peerless for the best solution to your quality transformer requirements.

s PEERLESS ADWISIONOF

Electrical Products
/_ 2 9356 Santa Monica Blvd., Beverly Hills, Calif. » 161 Sixth Avenue, New York 13, N.Y.
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IMMEDIATE DBygverr
Wide range of meshge ™" E s . .

lorge Pittsburgh sto : Get This Informative
L SPECIALIZING IN Free Booklet on New

Extra fine precision- i Uses fOI' Straits Tin

woven meshes used

se00ascERRENES

ioat

\'n electronics indusfry. .2 A1 This 20-page booklet tells important story of Straits
T Tin and its many new uses today. Fully illustrated.
55 - A Includes sections on new tin alloys, new tin solders,

new tin chemicals. Covers tin resources and supply,

£ wRIQUS M s mi ; : .
Bross, copper. monel ond pure nickel etc. Availodte in o Malayan mining. Booklet is factual, informative—

variely of weaves, with stoinless sleel and phosphor- could well prove profitable to you. Mail coupon now.
e - bronze regularly woven up to 400 X 400 mesh. e e e e e e e e e e e e -
P HHHH—HHHHHHET THE MALAYAN TIN BUREAU
tH FOR FAST SERVICE CALL OR\WRITE . ., FHH K
* H Dept. 33H, 1028 Connecticut Ave., Washington 6, D. C.
H
» LD LY L H
s | H Please send me a copy of your free booklet on new
?; uses for Straits Tin.
:EE A ' o E Name.
3sa 5 ) Q0 HH
_loeds aes Firm Name.
1 T Street
1 HiHT $
* 222088 X it City Zone State.
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capac’

% tion
L TRA LOW <o

u L TYPE|uu Fft|IMPED.o OD
WE ARE SPECIALLY ORGANIZED & 5o —120 =36

SPOT DELIVERIES FOR U.S. €3 | 5.4 | 197 | .64

BILLED IN DOLLARS— €33 4.8 | 220 | .64

SETTLEMENT BY YOUR CHECK €4 (4.6 | 229 1.03]

= CABLE OR AIRMAIL TODAY €44] 41 | 252 1.03

unl)i'n!

.
[ C|

‘MX and SM’ SUBMINIATURE CONNECTORS

Constant 502-6302-700 impedances

ONAN MM Electric Pluts

keep communications moving!

POLICE RADIO TRANSMITTERS, fire de-
partment signal systems, radio broadcast sta-
tions, microwave relay stations, TV, and other
types of communications rely on Onan Electric
Plants for emergency electricity. When regular
power is interrupted, Onan plants start auto-
matically, supply current for the duration of
the outage, stop when power is restored.
Onan lightweight portable Electric Plants
supply power for mobile radio transmitters
and_remote pickup trucks. Many sizes and
models: Write for folder!

A SIZE FOR EVERY NEED

GASOL|NE-DRIVEN—Air-coo|ed:
500 to 10,000 watts A.C. Water.
cooled: 10,000 to 50,000 watts A.C.

ELECTRIC PLANTS

3906 University Avenue S.E. ® Minneapolis 14, Minnesota

News of Reps

Carl A. Stone Associates, Inc., 1102
South Western Ave., Los Angeles 6,
has been named representative for
the states of Calif. and Ariz., plus So.
Nevada, by Shielding, Inc., Riverside,
N. J., manufacturers of electromag-
netic shielding enclosures. Mitchell
Spears Co., Fort Worth, has been
named sales engineering rep for Okla.
and Texas, except for EI Paso
County, by Shielding, Inc.

W. L. Cunningham & Associates
has been established at 435 Addison
Ave, Elmhurst, IIl, to represent
manufacturers of electronic equip-
ment in the Chicago area. The new
firm will represent Hammarlund Mfg.
Co., New York, and Electrical Com-
munications, Inc., San Franecisco.

Syntronic Instruments, Inc., Addi-
son, Ill, has named two new reps to
handle its line of military and special-
purpose deflection yokes and focus
coils: Charles Segal Co., Boston, will
handle the New England states, and
Massey Associates, Washington, will
cover the District of Columbia, East-
ern Pa.,, Delaware, Md., Va. and
Southern N. J.

McCarthy Associates, Los Angeles
reps for Perkin Engineering Corp.,
El Segundo, Calif., now also cover
No. Calif.,, Ariz.,, and Nevada, and
have opened a San Franecisco area of-
fice at 441 W. California Ave., Palo
Alto.

Tel Instrument Electronics Corp.,
Carlstadt, N. J, has appointed two
manufacturer sales reps for its TV
studio and production test equipment:
MecCarthy Associates, Los Angeles
area, will handle Calif, Ariz., and
Nevada; Ken Meyers, Park Ridge,
HL, will represent TIC in Illinois,
Wis., Ohio, Indiana, Michigan and
Eastern Iowa.

Hugh Marsland & Co., Chicago, has
been named sales rep for 12 Mid-
Western states by Non-Linear Sys-
tems, Inc., Del Mar, Calif. Robert A.
Waters, Inc., Wayland, Mass., has
been named New England representa-
tive for Non-Linear Systems, Inec., of
Del Mar, Calif.

Eugene Black has joined Land-C-
Air Sales Co., Tuckahoe, N. Y., as a
sales engineer.

Jack Berman has become sales rep-
resentative for British Industries
Corp., Port Washington, N. Y., in Seo.
Calif.,, So. Nev. and Ariz. Harry A.
Lasure has closed his sales office,
which formerly represented B. I. C.

164 For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES - August 1956



NOW!

over [ million
Microdot coax
ombinations

Microdot cuts design time by wmlitipling
possibilities . . . with the world's smal est,
lightest microminiature ceax scnnectors
and cables available at 50, #0 or33 ohms to
meet your rigorous environmen-al require-
ments, Write today for applicazions cata.

b) 1,3 BAD diameter
1,10 39C weight!

CRODOT
1826 FREMONT AWENUE
SO. PASACENA = CALIE.

COMPLETE-PACKAGED . ;
, 0

N LIGHTING CONTR

JLURE ALARM UNITS

PHONE COMPANY
LRELAY. stnﬁon?,

0BSTRUCTIO
and LAMP FA
tended TELE

o\ CROWAVE RADIO

— by HUGHEY & PHILLIPS, INC.

— your most dependable scurce of
Obstruction Lighting Equipment

— the widest selection of Control &
Alarm Apparctus in the Industry.

MODEL .C 2082
For two iight levels

MODEL LC 2081 — for single light level
MODEL LC 2083 — for three light levels.
These units provide a separate signal for
failure of each top lamp and include main-
tenance-test switches. Also available with
photo-electric control for tower obstruction

lights.
Write today for information regarding
your specific problems.

— HUGHEY & PHILLIPS, INC. —

I Manvufacturers of i
300MM Code Beacons, Obstruction Lights,
| Photo-Electric Controls, Beacon Flashers, |
Microwave Tower Contral & Alarm Units
I Remote Lamp Failure Indicator Systems, |
and Complete Tower Lighting Kits.
| 3300 NORTH SAN FERNANDO BLVD. |

BURBANK, CALIF.

e e e e —

Tele-Tech & ELECTRONIC INDUSTRIES

News of Reps

Computer-Measurements Corp.,
North Hollywood, Calif., has an-
nounced these mnew technical reps:
L. & M Associates, Fair Lawn, N. J,,
for New York, incl. Long Island,
N. J.,, and Eastern Pa.; M. P. Odell
Clo., Westlake (Cleveland suburb), for
Ohio, Eastern Michigan, Northern
West Va.,, and Western Pa.; and
Mitchell Spears Co., Fort Worth, to
serve Okla. and Texas, except El Paso
County.

James B. Lansing Sound, Inec., Los
Angeles, has appointed two factory
reps: Delzell-Maynard Sales Co., Dal-
las, for Texas, Okla., Alabama and

Louisiana; and Dougherty Enter-
prises, Lanikai, T. H., will handle
Hawaii.

Oak Mfg. Co., Chicago and Crystal
Lake, Ill., is now using industrial dis-
tributors, instead of selling direct.
Frank A. Emmet Co., Los Angeles,
will cover Calif., Ariz. and So. Ne-
vada. The Emmet firm has added

| 7000 sq. ft. to its Pico Blvd. office and

warehouse, and plans to add display
hooths for products of manufacturers
they represent.

Egbert & Fields Co., New York,
has been reorganized. Samuel S. Eg-
bert Co., 97 Reade St., New York 13,
will specialize in industrial, radio, TV
and Government markets for elec-
tronics sales, while Jack Fields Sales
Co., 5 Howard St., Verona, N. J., will
service high fidelity and radio parts
jobbers in the New York Metropoli-
tan and New Jersey areas.

RMC Associates has moved from
170 East 80th St., New York, to 236
East 75th St., New York 21.

Frank O’Keefe and George H. Wei-
land have been named representatives
of Central Transformer Co., Chicago.

| O’Keefe will cover Ohio and Indiana,

and Weiland is assigned to Metropoli-

| tan New York and New Jersey.

William Richter Corp., Rochester,
N. Y., has opened two new offices: in
Syracuse, operated by Charles V.
Hinxman; and in Hanson, Mass., for
the New England states, with Robert
L. Richter in charge.

The Jas. J. Backer Co., manufac-
turers’ reps., recently moved into
their new building at 221 West Galer
St., Seattle 99, where there is an of-

' fice building and 12,000 sq. ft. of

warehouse space.

August 1956

| HIGH-GAIN

omnidirectional
VHF TV transmitting

] ANTENNA

[l
- o

e s =
bt 4

w—";" o
AMCI TYPE 1046
Channels 7 through 13

Shown above is the five-bay
array recently installed for Station
witn . Channel 7, in Washington,
North Carolina. With a gain of 19.4,

| a single 6-Y8” coaxial transmission
line feeder and in conjunction with
a 20 kw transmitter, the antenna
radiates an ERP of 316 kw AMCI

| Type 1 null fill-in assures proper
coverage even in close to the tower.
Write for Bulletin T-105.

ANTENNA SYSTEMS — COMPONENTS
AR NAVIGATION AIDS —INSTRUMENTS

ALFORD

Manufacturing Co, In.

299 ATLANYIC AVE., BOSTON, MASS.

AV 4

For product information, use inquiry card on last page.
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STANDARD SIGNAL GENERATOR

STannaxy 3
i
TR

Individually Calibrated Scale

OUTPUT: Continuously variable, .1 microvolt to 2.2 volts.
OUTPUT IMPEDANCE: 5 ohms to .2 volt, rising to 15 ohms at
2.2 volts,

MODULATION: From zero to 100%. 400 cycles, 1000 cycles
and provision for external modulation. Built-in, fow dis-
tortion modulating amplifier.

POWER SUPPLY: 117 volts, 50-60 cycles, AC.
DIMENSIONS: 11* high, 20 long, 10%4 " deep, overalil.
WEIGHT: Approximately 50 Ibs.

MANUFACTURERS OF
Standard Signal Generators

Pulse Generators \
FM Signal Generators

Yacuum Tube Voitmeters

YHF Radio Noise & Field
Strength Meters

Capacity Bridges
Megohm Meters
Phase Sequence Indicators I

Catalog on request

{ Square Wave Generators
|

“Television and FM Test
Equlpment

P-2406-CCT
Plug—with cable
clamp in top,

$-7406-SB

Socket with shallow
bracket for flush
mounting.

e line

tet

C 7). Compieie
) neg*g:\?c?s. gockets, Ter
o :

See New Develop-
ments at the
WESCON SHOW
Booths 614-615

Howarp B. JoNES Division

CINCH MANUFACTURING CORPORATION

CHICAGO 24, ILLINO:S
SUBSIDIARY OF UNITED-CARR FASTENER CORP.

minal Strips

166 For product information, use inquiry card on last page.

“Pre-testing” a Stainless Tower

YOU NEVER
“TAKE A CHANCE”
ON A
STAINLESS TOWER

Here's why ...

Each tower design is subjected to rig-
orous tests such as shown in the
above photo. Progressive hydraulic
pressures are applied simulatingtower
compression loading to determine the
“’buckling’ point. Bags of lead shot
are placed along vertical members to
simulate maximum wind loadings.
Every type of stress to which a tower
might be subjected in actual service,
is applied to Stainless tower designs
with more severity than will ever
be encountered in service.

Stainless literally ““destroys‘’towers
to make sure that the customer will be
assured of absolute dependability!

Dependability is a “sure thing’”
when you buy a Stainless Tower,

/1 gfa?n'ess, ine.

NORTH WALES « PENNSYLVANIA

Tele-Tech & ELECTRONIC INDUSTRIES - August 1956



New Products
VOLTAGE REGULATOR BIRD haS fhe answers

Type 6627/0B2WA is a minia-
ture 2 electrode, inert gas-filled On
cold cathode tube for use as a

voltage regulator. It maintains See you at the

e LwgsCoN SHOW—-BOOTH 1137

Complete RF Power Measurement and
Absorption Instruments for 50 Ohm Co-
axial Lines.

*“Thruline” RF Wattmeters
(High, Medium or Low Power)

| “Termaline” RF Wattmeters
' (High, Medium or Low Power)
|

“Termaline” RF Resistors
(Air or Water Cooled)

e Bird's New
Coaxial Switches, and c tal
Coaxial RF Filters dlalog
i 3 1f you’re not plan-
We welcome your specific problems. ning to attend the
i K show, send for a
Stop in and discuss them. copy now.

voltage over a current range of
5 to 30 ma. and gives extremely
small voltage drift throughout the

life of the tube. Type 6627/0B2- YAN GROOS
WA is specially designed to main- . ELECTRONIC CORP, Iiuay
tain stable operating voltages ; 1800 EAST 38™ ST., CLEVELAND 14, OH10 |Riiiutdi

d diti f bulb t ra - ; s F
fires up to 150°C. Chatham Elee. TERMALINE Coaxial Line Instruments
tronics, Livingston, N. J. Tele- . _ — _ ~

Tech & ELECTRONIC INDUS-
TRIES (Ask for 8-23).

TRIMMER POT

New A10-W subminiature trim-
mer potentiometer is designed for
critical avionic circuitry. Per-
formance exceeds highest require-
ments of MIL-E-5272A and MIL-
R-12934. Wire wound resistor ele-
ment with 25 turns of wire; usable
winding length is 989%. Tempera-

= INDISPUTABLY..

the world’s best
microphones 4\

ATELER
T

- H /0 3
ture coeff. is 0.00002/°C. Dimen- Ak about the A %
?elw“‘s Mh 5h]) MERICAN Dept. TT \/
i ot ) ELITE. INC. | 7 Park Ave.
plete details New York 16, N. Y.

, ANCHOR RING", CONE and
MAGNET INSULATOR®

COLOR TUBES

sions .220 x .812 x 1.250 in. Wgt. ‘

2.25 grams. Operating temp.: | Pterfﬁct ic?stulatiqn : B ._t:_asyt.to atﬁch ota ecotlwmical. From

Fro . N stock and to your specifications. Alse: safety glass mounting

wa5tt5;s C('iet'gtfc(l)(loc(; ;01“,’7651 eg 31‘)ta1'e8 channels; dust seals; flexible bumper channels. *patented
» derd : 36-36 36th St., Long Island City 6, N. Y.

Products, Inc., Columbus, Neb.
Tele-Tech & ELECTRONIC IN- ‘
DUSTRIES (Ask for 8-38)

Chicago rep:
Pat Malone, 4000 West North Ave., Chicago, Ill. * SPaulding 2-9892

California rep: W. S. Harmon Co., 121 N. Robertson Bivd.
Beverly Hills, Calif. « CRestview 6-3027
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COMPLETE LINE of deflection yokes for every need including military
and special yokes. Focus Coils for tough problems. We'd like to help
you with new applications. Write or phone Dr. Henry Marcy today.

SVILTONLC

INSTRUMENTS, INC.
170 Industrial Road + Addison, Ill. - Phone: TErrace 4-6103

have you
Edge Lighting Problems?

The unparalleled design flexibility of the
Lackon® photo-marking process may offer you
the best solution. With a minimum of gimmicks
and gadgetry, Lackon® gives you a panel of
unequalled marking accuracy, optimum legi-
bility and lighting uniformity, with excellent
resistance to severe environmertal conditions.
Designed, tested and quality controlled in cur
government approved l2boratory, Lackon® edge
lighted panels, knobs and knch skirts meet
and exceed lighting, legitility and durability
requirements cf specification MIL-P-7788.

@ CHANNEL

168 For product information, use inquiry card on last page.

The Lackon® engineering staff of the United
States Radium Corporation will readily assist
your pane} engineering department during the
initial design stage. The cooperative applica-
tion of their skill and experience in lighting
techniques will speedily resolve design diffi-
culties, result in decided production econo-
mies, and yield a temarkably superior finished
product. For information write Dept. 1.8

See us at WESCON — Booth 342 =
United States /‘ \
Radium Corporation \@_
Hanover Ave., Morristown, N. J.

Regional Qffices: 5420 Vineland Ave., N. Hollywoed,

Calif.; 4624 W. Washington Blvd., Chicago, II. Affili-

ates: In Canada — Radelin-Kirk Ltd., 1168 Bay St.,
Toronto, Ont.; In Europe — United States Radium
Corp.—Europe, 36 Avenue Krieg, Geneva, Switzerland.

New Produects

POWER TRANSISTOR

The 2N155 power transistor is
designed especially for the audio
output stage of automobile radio
receivers. Designed to operate
from a 12-v. battery, this PNP

germanium-alloy junction transis-
tor features high power gain, uni-
formity and execeptional reliabil-
ity. It is plug-in for easy instal-
lation. Highly efficient heat dis-
sipation. Heavy copper flange
permits flow of heat to chassis.
CBS-Hytron, Danvers, Mass. Tele-
Tech & ELECTRONIC INDUS-
TRIES (Ask for 8-26).

COMPUTER TUBE

The 6829, a 9-pin miniature
medium-mu twin triode, is de-
signed for service in ruggedized
military computing equipment.
Features high-perveance design,
low heater power, balanced sharp
cut-off characteristies, on-off de-
pendability and long life under

~

ol

cut-off conditions. Altitude rating
of 60,000 ft.; withstands impact
acceleration of 450 G and vibra-
tional acceleration of 2.5 G. Gen-
eral Electric, Schenectady 5, N. Y.
Tele-Tech & ELECTRONIC IN-
DUSTRIES (Ask for 8-2).
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NEW “XC” PLASTIC
FILM DIELECTRIC
CAPACITORS

Hermetically Sealed (Glass to Metal)
Tubular Cased

The development of the Gudeman
“XC'" capacitors results in a new
line of high temperature capacitors
that has exceptionally high insu-
lation resistance, low power factor
and low dielectric absorption. The
case sizes were selected whereby
no voltage derating is required
when the capacitors are used within
a temperature range from —65° C.
to +165° C.

The Gudeman ''XC" capacitors
as shown are hermetically sedled,
tubular, oil filled (Gudeman Impreg-
nant #258), plastic film dielectric.
Other case styles such as bathtub
and rectangular types ore available.

NEW MINIATURE
DRY ELECTROLYTICS

e Gudeman “EMM” Type

e Size Range 3/16” to 3"
Diameter—,” to 1” Long

e Capacity Range: 1 MFD to 100 MFD
e Voltage Range: 3 V.D.C. to 50 V.D.C.
o Operating Temperature: 65° C.

e Hermetically Sealed

® 99.999% Purity Foil

o Low Leakage Current

e Low Equivalent Series Resistance

THE

340 W. Huron, Chicago 10

Tele-Tech & ELECTRONIC INDUSTRIES

New Products

DUPLEXER

X-band ferrite phase differen-
tial duplexer incorporates in a
single device both duplexer and
load isolation action. Functions
as a switching device between

magnetron, receiver and antenna,
and it also furnishes effective iso-
lation between the magnetron and
r-f energy reflected from line mis-
matches. Magnetron-to-load isola-
tion is a minimum of 20 db. Air-
tron, Inc., Dept. B 1103 West Eliza-
beth Ave., Linden, N. J. Tele-Tech
& ELECTRONIC INDUSTRIES
(Ask for 8-34)

MICROWAVE DIODES

New point contact silicon mixer
diodes for low noise mixer per-
formance in L, S, C, and X band
radar receiver circuitry. 1IN23E
fixed forward polarity and 1IN415E
reversible polarity diodes achieve
minimum performance of 7.5 db
overall systems NF at their X
band design center frequency. In

S band equipments the 1N21E or
1N416E reversible mixer diode
will result in a maximum overal:
system NF of 7.0 db. Microwave
Assoc., 22 Cumminton St., Boston
15. Tele-Tech & ELECTRONIC
INDUSTRIES (Ask for 8-15).

August 1956
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NEW MINIATURE
FEED-THRU
CAPACITORS

Paper Dielectric — Hermetically Sealed
Gudeman Impregnant #257
Types 271 and 272

The Gudeman Feed-Thru Capacitor,
Types 271 and 272, is a three-termi-
nal component designed to be used
for R.F. Interference suppression in
a manner similar to a low pass filter.
The typical insertion loss character-
istics for these Feed-Thru Capacitors
when measured in a 50 ohm line
are in accordance with MIL-Stand-
ard 220.

The internal construction of these
Feed-Thru Capacitors is designed so
as to minimize the inherent induc-
tance; therefore, these units perform
functionally as nearly as possible to
an ideal capacitor.

NEW RADIO
INTERFERENCE
FILTERS

® Screw neck mounting

® Hermetically sealed tubular

construction

® Glass compression or ceramic

solder seal terminals

® High insertion loss from .15 to

1000 MC

® Ratings range from 1 to 20 amps
at 125 V.A.C. (0-400 cycles) or
400 V.D.C.

® Operating temperature range:

—55°C.to + 85° C.




°
239CR
(AN/USM50A)

Oscilloscope

Now available as shelf

item for exacting bench

use . .. for design and
production work.

ALSO
FOR CONTRACTORS

to furnish as support equipment for
military systems . .. for as AN/USM50A it
is the official general purpose oscilloscope
for the military services. Available with
dust cover or for standard rack mount.
Extremely rugged; easy and straightfor-
ward to use.

With the Exclusive

LAVOIE
‘Non-paerlax Scale

For accurate voltage and time measure-
ment. There can be no error of parallax...
the unique Lavoie reflecting scale super-
imposes the reticule on the optical plane of
the cathode-ray screen. The reflecting scale
does not prevent the use of a camera with
the Lavoie 239CR Oscilloscope. A camera
adapter plate is available for use with the
Fairchild F-284 camera. The same instrument
is also available in the conventional flush-
face version (model 239CF).

® Wider Bandwidth
® Extended Sweep Frequencies
® Square Wave Response
® Higher Signal Sensitivity
For illustrated brochure containing
complete specifications on this in-

strument and the name of our repre-
sentative nearest you, please write:

Za

7C.

MORGANVILLE 11, NEW JERSEY

170
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New Produets

|

| CABLE WRAPPING

New cable wrapping, SPIRAP,
spirally-cut tubing of insulating
plastic, is quickly wrapped around
wire bundles up to 2 in. in diame-
ter. Individual wires are lead out

or entered through the spiral-cut.
SPIRAP forms the leads into a
cable which is firm but can be
formed to any desired shape. Com-
pletely eliminates tedious cable
lacing and protects electrical con-
ductors from wear and abrasion
over the entire cable length. Com-
puter Control Co., Inc., Wellesley,
Mass. Tele-Tech & ELECTRONIC
INDUSTRIES (Ask for 8-21).

TANTALUM CAPACITORS

New TNT subminiature tanta-
lum electrolytic capacitors are
metal-encased, and 0.145 in. in
diameter by 3g in. long. They fit
readily into miniaturized transis-
| tor circuits. Five different ratings

\ VRS

are available: 80 mfd at 3 v.; 50
| mfd. at 6 v.; 25 mfd. at 15 v.; 15

mfd. at 30 v.; and 8 mfd. at 50 v.

P. R. Mallory & Co., Inc., Indian-

apolis 6. Tele-Tech & ELEC-

TRONIC INDUSTRIES (Ask for
| 8-33)

Tele-Tech & ELECTRONIC INDUSTRIES -

Qi DEFLECTION

| I

COSSOR (Canada) aré now sup-
plying precision deflection yokes
to many of the largest labor-
atories and defence project in-
dustries in the U.S.A, Yokes are
available to customer’s speci-
fication, in Nickel Iron, Ferrite,
Class A, Class H insulation.

+

standard ¥ 1%, cus-

F* 1%,

| > Linearity -

tom bvild to

*- Orthogonality
i *— Half-axis colinearity * 14°,
» Mutual interaxis coupling .0025 or

as specified by customer.

+

Va©.

Differential capacity unbalance -
3.5 vuf max.

High Altitude Performance is
limited only by flashover point of
the terminals, which <c¢an be
specified by customer.

* Temperature Range -

| Standard deflection yokes will
operate as specified from -10°C to
+ 60°C.
Class H insulated deflection yokes
will operate from -50°C to -
160°C.

Humidity: The yoke is unaffected
by humidity.

|
]*—— Meet JAN and MIL Specs.

For further information write.

(CANADA) LIMITED
301 Windsor Street
Halifax, Nova Scotia
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Engineers

Expanding program has created permanent

staff positions at company owned

modern research and development

jaboratory in residential area of
RIVERSIDE, CALIFORNIA

txcellent housing, climate, recreation

and educational facilities.

1 MICROWAVE SYSTEMS
1 SERVOMECHANISMS

1 AIRBORNE ELECTRONICS
1+ AEROPHYSICS

1 DYNAMIC ANALYSIS

Refer All Inquiries to:
JOHN F. BYRNE, General Manager

“MOTOROILA. ...

RIVERSIDE o« CALIFORNIA
Overland 9-3141

BEND DRUM RETURN
FOR LETTERS FASTER!

3 SLOTS

%" DEEP ON

1” & 4" CENTERS
ACCOMMODATE
SEAMED & FOLDED
DRUM RETURN

CLAMPING BY
FOOT TREADLE

CAPACITY 20 GA.
INCLUDING
STAINLESS

HEIGHT 39"

WEIGHT ONLY
50 LBS. FOR
EASY MOVING

WHITNEY-JENSEN NO. 99
Letter Forming Bending Brake

WHITNEY METAL TOOL COMPANY
‘ 734 Forbes St., Rockford, HI. Since 1910

Tele-Tech & ELECTRONIC INDUSTRIES ¢ August 1956

T‘?&»‘q‘kl’?{&xs Tabs are plated brass
(Molded, Barriertype) ;-l::k‘come eyel'e::dT::
with ANGLED TABS Made or separately.

- - combinations in various
?:':m:l,sSelf-lockmg e angles, or flat, for single

or multlple connections.
Several sizes and number
B 4 terminals.
e e Other terminal blocks
f | available in aopproved
) materigls ronge from
SINGLE & DOUBLE POLE subminiature (shown) to
ELECTRONIC SWITCHES jumbo (90 amps).

Toggle handle, aircroft
type. Bokelite housing.
With screw terminals, or
sofder lugs. DC, or AC
up to 1600 cycles. One-
hole mounling.

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

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

Western Rep.: Conrad Strassner Co., 1865 N, Western Ave,, Los Angeles, Callf.

For product information, use inquiry card on last page. 17



PRECISION
CONNECTORS

for PRINTED
CIRCUITRY

environmental conditions.

Series UPCC connectors are available with 7, 11, 15, 19 or 23 contacts

for 1/16”, Y% and V" printed cards.

Write TODAY for complete information on U.S.C. printed card connectors
ond receptacles and the name of nearest U.S.C. engineering representative.

U.S. COMPONENTS, INC.

&

associated with U.S. Tool & Mfg. Co., Inc.

‘‘Pioneers in Connectability”

T o il v |
Ty T I IV T ¥T ¢

U. S. Components’ printed card connectors embody all the design
features demanded by printed circuit users. Minimum space, high-compression
molded inserts, die-cast aluminum shells result in polarization flexibility and
high electrical and mechanicol performance even under the most severe

454 East 148th Street, New York 55, New York

450-470 MCS
152-174 MCS

\

: /the only\;‘
| J 200b.

P

high gain

\cs nten

e

na j

* highest gain antenna availa-
ble—10 db gain 450-470 Mcs
(6 db gain 152-174 Mcs).

20 Ib. weight permits “one
man'' installation —no crane
or crew needed.

T T —

Fiberglas construction per:
manently seals against
] weather. Closed cellular core
' eliminates internal moisture
1 problem.

guaranteed 100 MPH with "

At homel!

since May

Our new address is:

Tele-Tech &

ELECTRONIC INDUSTRIES

CHESTNUT AND FIFTY SIXTH STREETS
PHILADELPHIA 39, PENNA.
SHERWOOD 8-2000

DEPARTMENTS

e Editorial
e Circulation

e Sales
® Production
® Business

A CHILTON PUBLICATION

In our new
headquarters in

Philadelphia f

radial ice oad.

grounded structure mini-
mizes lightning hazard.
power capacity 250 watts
continuous.

termination —coaxial 50 ohms
nominal.

overall length approximately
15°.

write for engineering data
and patterns —Mark Products
Co., 6412 W. Lincoln Ave.,
Morton Grove, lllinois. Phone
ORchard 5-4999.

28th

PRODUCTS:

e e s ecs 00 0an

U.S. Patent
No. 2750589

For product information, use inquiry card on last page.
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HOWTO
SAVE THOUSANDS OF
PRODUCTION DOLLARS

on an investment of
only $° 20

$7.50 East of Rockies

' ot Caradn M

ica, Cailt
“ o 3ot Mon

AMELED.! 3

Potent Po°

Faster... More Efficient

CONNECTOR SOLDERING

Use this New Cost-Cutting Device

CONNEX

Connector
snaps firmly
in place,

Solder FAST
from any
angle,

No slips . ..
less chance
for burns.

Proved cost savings and performance
on major Aircraft Assembly lines!

Perfect for any commonly used
type connector! Lock it in by finger
touch ! Then try and budge it! BUT
... easily adjustable to any desired
working angle. Rubber shields pre-
vent damage to connectors or other
small items requiring soldering.
Stands rough treatment.

Satisfaction Guaranteed—Order Today

Joslyn-Hudson, Inc. subsidiary of AMELCO, INC.
2040 Colorado Ave., Santa Monica, Calif.

Please send me Connex

No.
Name

Address

State
O Send €.0.D.

City.

[J Check enclosed

See this product at Wescon Show August 21-24

Tele-Tech & ELECTRONIC INDUSTRIES

S = e —

New Products

A-D CONVERTER

New analog-to-digital converter
is a photo scanner which converts
an analog meter indication into

digital form. Basic elements are:
(1) photocell and light source as-

sembly; (2) a pointer path length
mirror; (3) small motor; (4) code
disc; (5) relay; and (6) a group
of digit storage relays. Digital
readings may be taken at 3-sec.
intervals and transmitted with an
accuracy of 1% over long dis-
tances. Bendix-Pacific Div. 11600
Sherman Way, N. Hollywood,
Calif. Tele-Tech & ELECTRONIC
INDUSTRIES (Ask for 8-37)

PUSH-BUTTON SWITCH

“Multi-Switch” is a multiple
push-button switch available in
illuminated or non - illuminated
push buttons. Can be produced in
any multiple from 2 to 12 stations.
Choice of mounting centers. By
mounting stack switches on a sep-
arate plate, up to 4 stacks can be
operated by each button. Fur-
nished with Interlock; Non-lock-

4

eSSl

ing; All lock; Interlock and Non-
lock combinations; All loeck and
Non-lock combinations. Switch-
craft, Inc., 1328 N. Halsted St.,
Chicago 22. Tele-Tech & ELEC-
TRONIC INDUSTRIES (Ask for
8-4).

August 1956
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Find that “SHORT” Quickly!

UNIVERSAL
CONTINUITY METER

IS GUARANTEED TO SAVE COUNTLESS
HOURS OF PRODUCTION TIME,

Amelco’s new Low Ohm Safety Meter
checks the original wiring, including high
current filament circuits, ete,, which can-
not be reliably checked with any other
production instrument. More important.
the Low Ohm Safety Meter saves hours
and hours of trouble shooting,

Patent
Pending

THE AMELCO “SAFETY METER” WILL PERFORM
THE FOLLOWING PRODUCTION AND TEST
REQUIREMENTS NOT POSSIBLE WITH ANY OTHER.
“PRODUCTION" TYPE OF INSTRUMENT

. Will not damage delicate components.
Will differentiate between legs of high
current filament ecircuits.

Will indicate potential sources of trouble in
switches, relay contacts and connectors.

Locate incomplete electrical bonding.

Save hours of time locating shorts in B-lines.

signal grounds, etc.

. Detect unsoldered and ‘‘cold’’ soldered
connections.

7. Eliminate possibility of a good continuity

indication through a mis-connected part.

NOW YOU NEED NEVER *‘BURN-UP" ANOTHER UNIT

* No more smoke tests

¢ No more scrapping of units.

* No more checking for hours.

¢ No more tearing up of circuits.

PRICE $75.00 f.o.b. Santa Monica

N =

v @

o

Satisfaction Guaranteed —Order Today

Joslyn-Hudson, Inc. subsidiary of AMELCO, INC.
2040 Colorado Ave., Santa Monica, Calif.

Please rush a Continuity Meter to us, with
the understanding that we may return in 30
days if not satisfactory.

Name

Address_

= State
O Send €.0.D.

City.
{7} Check Enclosed

See this product at Wescon Show August 21-24
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"*CUSTOM BUILDERS
AND DESIGNERS OF:

CAVITIES
MIXERS e DETECTOR MOUNTS
DUPLEXERS e MULTIPLIERS
ROTARY JOINTS o BENDS
TWISTS ¢ OTHER COMPLEX
COMPONENTS & ASSEMBLIES

Application-engineered microwave
parts and complex assemblies are
our specialized field. We’ll manu-
facture components to your prints
...or we will design and integrate
them into your application.

You can depend on J-V-M for close
coordination, guaranteed electrical
performance and “‘know how’’ that
is attested by innumerable assem-
blies ranging from dc. to 40,000 mc.
now in industrial and military use.

FOR EXAMPLE:

1. Variable vane directional coupler . ..
sliding vane type . . . high directivity—
low VSWR.

2. Pre-selector-mixer...S band...50 ohm
input impedance . . . high Q double-
tuned ganged cavities...detector out-
put . . . frequency stable from
—55° to +85°C.

Get full information on J-V-M
standard or custom-engineered
microwave parts and components,
also complex mechanical assem-
blies. Request catalog today,

MICROWAVE

J-V-M ENGINEERING
COMPANY

, 8849 W. 47th ST..BROOKFIELD, ILL.

CUSTOM-ENGINEERED

174
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New Products

TWIN CONTROL

Twist-tab mounting variable re-
sistor containing two control ele-
ments and shafts mounted side-
by-side on a common base, 7g x 2
in. wide offers important savings

in mounting and wiring time for
equipment mfrs. Known as Type
TUG61, the new unit has two %4 in.
diameter phenolic shafts adjust-
able from either side. Shafts on
the panel side are screwdriver-
slotted and cut flush with mount-
ing plate. Stackpole Carbon Co.,
Flectronic Components Div., St.
Mary’s, Pa. Tele-Tech & ELEC-
TRONIC INDUSTRIES (Ask for
8-9).

MINIATURE CAPACITOR

Miniaturized variable ceramie
trimmer capacitor, type CSM, has
a range of 1.7 to 5.0 mmf. Mounts
by a single 4-40 threaded stud;
dimensions make the capacitor
ideal for miniaturized circuitry.
All parts are nonferrous and elec-
troplated. Designed to withstand

vibration, shock and humidity, the
unit ig ideal for varying types of
service conditions. Cambridge
Thermionic Corp., 445 Concord
Ave., Cambridge 38, Mass. Tele-
Tech & ELECTRONIC INDUS-
TRIES (Ask for 8-16).

Tele-Tech & ELECTRONIC INDUSTRIES -

A,

Now Available
commercially

Famous Wacline military electronic prod-
ucts are now available for use in your
commercial or military products, Wacline's
experience in manufacturing products to
rigid government specificotions and time
schedules assures the finest quality com.
ponents and excellent deliveries,

¥

Waveguide test components, addpters,
probes, slotted lines, mounts, dummy
loads, attenuators, and special assemblies,
For all band applications, from “K' to “'L.""

TACHOMETERS

. —
=y o
Direct-connected types for RPM indication
and controlling speed of electric motors,
processes, etc. New flat, pancake design
features special, non-protruding axial de-
sign. Adaptable for motor sizes from 2”
diameter and larger.

ADJUSTABLE SPEED
A-C DRIVES

Induction motor units with closely-
regulated, variable speed, for constant
torque applications. From 0.1 oz.-in. to 50
Ib.-ft. torque capacities. Adaptable to ex-
plosion-proof or hermetically sealed de-
signs. Remote indicating and controlling
optional. Can be adapted to a large va-
riety of applications with close tolerances
and wide ranges of speed.
=]
Have a Problem? Let Wacline engineers 1
help solve it. Our complete sicff and
labaratory facilities are at yovr&d.iquiu.l ¥
a . .l

35 SQUTH ST. CLAIR STREET,
DAYTON 2, OHIO

Manufacturers of Speed Control Systems—-Dummy

Loads—Microwave Components—Test Equipment
—Photographic Equipment—Medical Equipment
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HEWLETT-PACKARD COMPANY ... . ... ... 39
Agency—L. C. Cole Co.
HUGHES AIRCRAFT CO. ........ 27, 53
Agency—Foote, Cone & Belding
HUGHEY & PHILLIPS, INC. 165
Agency—Welsh, Hollander Coleman “Advtg.
HYCON ELECTRONICS, INC. ............... 108
Agency—Hixson & Jorgensen, Inc.
INDIANA STEEL PRODUCTS CO. .. ...... II5
Agency—Fensholt Advtg.
INTERNATIONAL BUSINESS MACHINES
CORP. . oo i n e s b 24

Agency—Benton & Bowles, Inc.
INTERNATIONAL RESISTANCE CO. ......50 5I
Agency—Arndt-Preston-Chapin-tamb &

Keen, Inc.

INTERNATIONAL RECTIFIER CORP. 103
Agency—Western Advig.

1-T-E CIRCUIT BREAKER CO. ....... Lo 2
Agency—Gray & Rogers Advtg.

JENNINGS RADIO MFG. CORP. ...... ... . 162
Agency—L. H. Wcldron Advig. Ag.

JOHNSON CO., E. F. .. .. ... ............ 154
Agency—Hresfcne Goodmcn Advtg. Ag.

JONES DIY. HOWARD B. CINCH MFG.

CORE. B.% Fax -0 Trs . PPPr N 166
Agency~Symonds MacKenzie & Co.

J-¥-M ENGINEERING CO. ................. 174
Agency—Symonds, MacKenzie & Co.

KEAREONT COF PuinTwltl shl= ank Pz 146
Agency—Western Advtg. Co.

KENNEDY, D. S., & CO...................... 33
Agency—Larcom Randall Advtg.

KESTER SOLDER CO. . .................. 43
Agency—P. J. Steffen Co.

KITTLESON CO. ... ... . iiiiiiiiiian.. 47
Agency—The Dreyfus Co.

KLEIN, MATHIAS & SONS ............ e
Agency—Buchen Co.

KULKA ELECTRIC MFG. CO. ............... 171
Agency—L. D. Blehart Co.

LAYOIE LABS, INC. ... e ]
Agency—Severonce & Brody, “lnc.

LENZ ELECTRIC MFG. CO. ................. 150
Agency—Merchandising Advertisers, Inc.

LOCKHEED AIRCRAFT CORP. ............ 118, 119
Agency—Hal Stebbins, Inc.

LOS ALAMOS SCIENTIFIC LABS ......... 16, 17
Agency—Ward Hicks Advtg.

MAGNECORD, INC. .. ... .................. 127
Agency—Gourfain-Cobb Advtg. Ag.

MAGNETIC AMPLIFIERS, INC. ... e 19
Agency—George Homer Martin Assoc.
MAGNETIC RESEARCH CORP. . ¥ PR 124
Agency—Allen Dorsey & Hatfield

MALAYAN TIN BUREAU .......... ........ .. 163
Agency—Gray & Rogers Advig.

MALLORY & CO., P. R. .................... 5
Agency—Aitkin-Kynett Co.

MARK PRODUCTS CO. ............. ... 172
Agency—Cody Advtg., Inc.

MEASUREMENTS CORP. [ 1
Agency—Fredrick Smith Advfg

MELPAR, INC. ....... ..o oo 159
Agency—M Belmont Ver Standig, Inc.
MICRODOT DIY., FELTS CORP. ............ 165
Agency—Hlxson & Jorgensen, Inc.

MIDLAND MFG. CO. ....................... 37

Agency—Potts-Woodbury, Inc.

August 1956

MOTOROLA INC. ... .. ... ... 121
Agency—Kolb & Abraham Adv?g

MOTOROLA INC. A7
Agency—World-Wide Want Ad Service

NATIONAL YULCANIZED FIBRE CO. 99

Agency—Harris D. McKinney, Advtg.

NEELY ENTERPRISES ... Section 2, PP. 2, 4, &6, 8
Agency—Western Advfg Agency

N. R. K. MFG. & ENGNR. CO. ........ 1
Agency—Kreicker & Meloan, Inc.

ONAN, D. W., & SONS, INC. .. ..... ... .. lé4
Agency—Graves & Associates, Inc.

PHELPS DODGE COPPER PRODS. CORP..... 44
Agency—Compton Advtg., Inc.

PHILCO CORP., G & I DIV............ ... 56, 57
Agency—Hutchins Advtg. Co.

POLARAD ELECTRONICS CORP. ...........24, 25

Agency—Howard A. Harkavy
POLYTECHNIC RESEARCH & DEVELOPMENT
CO., INC.

Agency—George Homer Martin Assoc.

PRECISION PAPER TUBE CO.... ..... ' 128
Agency—Symonds, MacKenzie & Co.

RADIO CORP. OF AMERICA..... 7, 113, Cover 4
Agency—Al Paul Lefton Co.
RADIO MATERIALS CORP. ...
Agency—Turner Advtg. Agency
RADIO RECEPTOR CO. . .................... 42

Agency—Walter J. Zimmerman Assoc.
RAYMOND ROSEN ENGINEERING PRODS.,
INC.

..Cover 2

Agency—Al Paul Lefton Co inc.

RAYTHEON MFG. CO. T 3 e LY
Agency—Donahue & Coe, Inc.
REVERE COPPER & BRASS CORP. ... .....28 29

Agency—St. Georges & Keyes, Inc.
ROHN MFG. CO. .

Agency—Jackson, H.q-er-r‘”Pe'fer.s.o.n'&”H.a-ll: Inc.
SEL-REX PRECIOUS METALS, INC. ... ..... 59
Agency—Bass & Co., Inc.
SPRAGUE ELCTRIC CO. . o8

Agency—The Harry P. Brldge Co.’

SPRAGUE ELECTRIC CO. ............ 10
Agency—Stuart Sande Advig.

STACKPOLE CARBON CO. .......... 49
Agency—The Harry P. Bridge Co.

STAINLESS, INC; ...commommpmmmemmeooe. I6§

STERLING MFG. CO. .. ... ................. 1]

Agency—M. Klingensmith Co.

SYLVANIA ELECTRIC PRODS., INC. ... ...12, 13
Agency—J. Walter Thompson Co.

SYNTHANE CORP. ... ..o 102
Agency—Arndt-Preston-Chapin- Lamb & Keen

SYNTRONIC INSTRUMENTS, INC. IR [1:)
Agency—Burton Browne Advtg.

TELE-DYNAMICS, INC. .. ...... 3 TR 120
Agency—Al Paul Lefton Co., Inc.

TINNERMAN PRODUCTS, INC. ... ... ... .. 36
Agency—Meldrum & Fewsmith, Inc.

TRANSRADIO LTD. ........... P 11
Agency—Reynell & Son, Ltd.

TUNG-SOL ELECTRIC, INC. .. . 41, 152

Agency—E. M. Freysfcdf Assoc.

UNION SWITCH & SIGNAL DIV., WESTING-
HOUSE AIR BRAKE CO. 126
Agency—Batten, Barton, Durstine & Osborn

UNITED TRANSFORMER CO................. 4
Agency—Shappe-Wilkes, Inc

UNITEX CORP. ............ .......... ... |83
Agency—Allen, Dorsey & Hatfield, Inc.

U. S. COMPONENTS ........ccooniiiiiioinn 172

Agency—Richard & Gunther, Inc.

U. S. ENGINEERING CO. .................. 158
Agency—O. K. Fagan Advfg Agency

U. S. RADIUM CORP. ... ... .............. 168
Agency—Lethan Advig.

YARIAN ASSOCIATES .............  ......... 22
Agency—Boland Associates

VECTOR ELECTRONICS ...... . WP 157
Agency—Dozier Eastman & Co.

WACLINE, INC. ............... R Y L]
Agency—R L. Conhaim Advtg.

WATERMAN PRODUCTS CO., INC......... . 125
Agency—Abner J. Gelula & Assoc., Inc.

WELWYN INTERNATIONAL, INC. . .. . 120
Agency—Jack Gilbert Assoc.

WESTERN GEAR CORP. ... .. ....... ... 104
Agency—Ruthrauff & Ryan, Inc.

WESTINGHOUSE ELECTRIC CORP. ......... 145
Agency—Fuller & Smith & Ross, Inc.

WHITNEY METAL TOOL COMPANY. .. ... .. 171
Agency—Cummings, Brand & McPherson

WIEDEMANN MACHINE CO. .. ............ 156
Agency—Renner Advertisers

175




MAGNETIC AMPLIFIERS
and
SATURABLE TRANSFORMERS

FAST RESPONSE
MAGNETIC AMPLIFIERS

Phase reversible

27, response

For IMMEDIATE DELIVERY |

MAGNETIC AMPLIFIERS

Single ended

MAGNETIC AMPLIFIERS

office. Ray Over has become Amph-
enol’s district manager in Seattle.

Rear Adm. Joseph 1. Taylor, USN,
Ret., has been appointed coordinator
of plans and programs in the Govern-
ment and Industrial Products Div.,
The Magnavox Co., Fort Wayne.

SAGE Computer
(Continued from page 20)

With a knowledge of flight plans of
friendly planes available in the

picket ships at sea, on offshore
Texas Towers, and on airborne

EE, ME, ChE and IE

UNUSUAL
OPENINGS

WITH
GENERAL ELECTRIC
IN

ELECTRONIC

Sig. req’d 1343 .
. sFuPply pgwe, Voit. tor full ‘ abilities of an electronic computer EUMPUNENTS
at. req. ut. Out. outp. MA-DC { . 1 1 1 :
et | Ero Loovts | el e iak mss| | to weceive information; to .memo
MAF-1 | 60 | 13 | 110 10 rize, to calculate, and to record . .. with diverse commercial,
: : = g s i ial and milltary applica-
M e answers with the perspective and 'f".'g::f"" and military app
AF-6 | 400 5 575 | 1.2 04 pp ‘
s | 200 = T — display talents of radar to present The Hlectronic gl%mponems
< : 23 . i . i i Department o concen-
an instantaneous graphic picture DR ter e
MAET ) 500 15 ST} 52:5 1.0 of the location, speed, and direction and manufacture of new de-
R vices selling to producers of
of all planes within radar range. every type of electronic equip-
from T-V sets and

ment,
digital computers, to factory
automation and guidance sys-
tems for aircraft.

turing

% EXCELLENT INCOME
THROUGH GE's Salary Admin-
istration Plan

. ‘ (Continued from page 8) |I | A s
F RE E D W | and George Glatz has been placed in &
charge of the firm’s Syracuse, N. Y., ENGINEERS

o, [F00 Faver i e e e g | | COMDASOT, BOSC DIGS WAn 8 R ol Dorarinent

No. Watts |outp. MA-DC| K © | ohms . ; enjoy these:

TR T, T e most effective defense action taken FIVE STAR EXTRAS =
—again on the basis of computer & HIGH GROWTH POTENTIAL

] Ml =8 e 40 1 information and instruction. of an expanding op?::tsizrlasx_

Ma0-a§ [60) [i300. a0 g & The SAGE system starts with a K, Ijg?eorrrymwg intimate

MAO-5| 60 |575. 6.0 10.0 25 radar ring—on land, on Navy 3732;"9‘2523;‘,.,%‘{;"z,‘;’&’efr?aﬁf;%ﬁf

Push-pull Phase reversible % BETTER LIVING PROGRAM
of Benefits, including u@ique
Supply | Power | Volt. | Sig. req'd [Total resis. catastrophe insurunce, liberal
Ccat. | Freq. | Out Out. for full |contr. wdg. pension plan and stock bonus
No. |C.P.S. | Watts | V. AC |outp. MA-DC| K © plan
ATTRACTIVE LOCATION
Mari ] 60| Sy 12 1.2 X %he heart of the beautiful
Finger Lake Region with
aar-2 = ol B = Co seagonal activities to please
MAP-3 60 50. | 115 2.0 0.5 | every sportsman =
MAP-3-1 60 50. | 115 | 7.0 29 POSITIONS NOW OPEN FOR:
Manufacturing Engineers, ME or
MAP-4 60 | 175. 115 8.0 6.0 EE, with 3 or more years experience
= in coil winding and cppllcchon, =
QAR || S00 155 1A 0:6 2.8 to work o mass production of new =
inductive components.
|VMAP‘B e - e o R = Product Design Engineers, BSME

SATURABLE TRANSFORMER
Phase reversible

Write for additional information and
copy of our Lahoratory Test Instrument
Cotalog. OQur Engineering Dept. s
available for consultation.

FREED

by

One of the Memory Array Frames which com-

mation about aircraft anywhere
within the radar area is relayed
continuously and automatically to
an IBM computer. This equipment,
the AN/FSQ-7, digests all of this
information plus Ground Observer
reports, flight plans, and weather

I

or EE having 3 or more years ex-
perience in product design of elec-
tronic components: transformers,
coils, packaged circuits, etc.

Printed Wiring Engineers, EE or
ME, with 3 or more years experi-

Growth Opportunities With GE
Right Away?
Write in complete confidence
to
MR. CARL O. STEINNAGEL

Electronic Components
Department

GENERAL &3 ELECTRIC

i i i § elec-
Supply [Power] Vlt.| Sig rega Total resis] | brise the heart of the AN/FSQ-7 SAGE com- | —  gnce, ', Pionvel o ant
Cat. |Freq. in| Out. Out. for full |contr. wdg. puter cation engineering in adapting
| e P printed wiring to customer designs =
2 . 0 and vice versa.
puas ISORRIS g W B9 21 early warning planes ranging far Production Engineers. ChE. with
- 8 . xperience in printed wiring manu-
ke B 5 = - A out oyel the ocean. These radars ‘f!agfure or related fields.
MASS5| 400 | 27| 26 4.0 3.2 . are linked by telephone lines or | : Quality Control Analyst, ChE., EE
1 3 0 or |E with 3 or more years Quality
MAS-6| 400 | 30 115 4.0 8.0 ultrahigh-frequeney radio directly Control e,perienfce preferably in
1 i acture, =
Mas-7| 400 (40 | 115 5.5 8.0 to the high-speed computer. TInfor- elect o
Why Not Look Imto These

information as fast as it is re-
TBAI“‘S;(’ENLEE s(':u-: INC- ceived and translates it into an; B, 1 j
Brooklyn (Ridgewood) 27, New York | over-all picture of the air situation. | Syl

176 For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES - August 1956



A TYPE FOR EVERY KNOWN APPLICATION . ..

BOMAC
gas switching
tubes . ..

) )
Bomac designs and manufactures the ZDOl'nac
most complete line of gas switching
tubes available anywhere today — ;
TR, ATR, pre-TR, dual or triple TR
tubes . . . from 150-70,000 mc . . . Microway, !
fixed-tuned or tunable . . . standard or UBES anp CoOMPoyg,
T

highly specialized types.

Whatever your requirements,

Bomac can meet them.

And here’s a point to remember

about Bomac reliability — every

Bomac tube and component is

1009 tested before it leaves our plant.

See us at the WESCON Show — Booth No. 1318-1319




GREATER THAN 1200 FOOT-LAMBERTS

... with the New RCA-6866
5-inch Display Storage Tube

"“Freezing'' transients—for
study in a fully lighted
. area.
Airport surveillance radar
— capable of being moni-
tored inh broad g_a_!l_ill_\_t_,

7&% e

RCA-8888 Factl‘ -
Brightness -1750 foot-
lamberts (av.)
{screen voltage, 10,000v.)
Writing Speed - 300,700
inches/sec.
Overall tube Jength—15'%"
Greatest bulb dia.-5%"
(exciuding high-voltage
cable)

RCA, a leader in display storage tube research is electrostatically deflected by two sets of EAST: HUmboldt 5-3900

and development, now offers equipment design- deflecting electrodes. A viewing gun produces 744 Broad Street

ers the RCA-6866—2a direct-view type capable the electron stream that “floods” the tube elec- hNewark 2N

of presenting brilliant, non-flickering displays trodes controlling the storage funetion—and the MIDWEST: WHitehall 4-2900

of electronie information for as long as 60 sec- brightness of the tube display. Svite ”8?

onds (If.ter writing s.tops. The tube i.s capablfa of If you are working with airplane-cockpit ::Af:::h::czie lﬁ\.u" i

produeing a full, fi-mch dmr‘neter display brlgh‘t radar-display equipment . . . fire-control radar WEST: RAymond 3-8361

(‘enough to study s fully-lighted room. And it ... airport surveillance . . . transient studies . .. ’ 6325 East Waoshington Blvd.

1s.capab]e of “W“tl‘ng” fast enough to “free‘ze” data transmission, including half-tones . . . or Los Angeles 22, Callif.

microsecond tran.SIents for a length‘ of ‘tlme visual communications requiring steady, non- For sales information on RCA-6866—and on

adequate to examine and photograph, if desired. flickering, narrow-bandwidth transmission over other display storage fubes now in develop-
In the RCA-6866, an electrostatically focused telephone-type lines . . . by all means look into ;‘:J' ‘;Lf(:"::hr::::uggr: RSQ'EOfSE;?eg;:r

writing gun produces the electron beam which the advantages of the RCA-6866. mercial Engineering, Sec. H50Q, Harrison, N.J.

RADIO CORPORATION of AMERICA

ELECTRON TUBES MHARRISON, N.J.
®



