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for tubular ceramic

.520

570
.260 355 | ‘_ r‘
.'290| l 400 |

RMC

(R_y;_c? ( 'ﬁ 2001

T

1/2 Dia.

10- 20 MMF
28- 56
28- 56
28- 56
31- 68
31- 75
31- 75
41- 80
57-150
101-200
151-200

PO WER FACTOR: Over 10 MMF less than . 1%, at | mega-
cycle. Under 10 MMF less than .2%, ot | megacycie.

WORKING VOLTAGE: 1000 v.D.C.

TEST VOLTAGE (FLASH): 1750 v.D.C.

CODING: Capacity, tolerance and TC stamped on disc

INSULATION: Durez phenclic-vacuum waxed

INITIAL LEAKAGE RESISTANCE: Guaranteed higher than
7500 megohms

AFTER HUMIDITY LEAXKAGE RESISTANCE: Guaranteed
higher than 1000 megohms

LEADS: No. 22 tinned copper {026 dia.)

TOLERANCES: +5% +10% +20%

These capacitors conform to the RTMA specification for
Class | ceramic condensers

The capacity of these condensers will not change
under voltage

RMC = {

275 ° \ 560

the PROVED replacement

and mica capacitors

RMC DISCAPS

760 [ . -860
610 790 . ; ,;390\
660 "1 | N

57- 62 MMF 63:100 MMF 101-150 MMF

57- 62 63-100 101-150
57- 68 69-110 11-150
69- 75 76-140 141-150
76- 90 91-130 131-190
76-100 101-150 151-150
81-120 121-200 201-240
151-180 181-300 301-350
201-250 251-330 331-560
201-275 276-470 471-560

SPECIFICATIONS Temperature coefficients up to N-5200 available on special order.

Leading manufacturers of electrical and elec-
tronic products have proved by their continued
use that Type C DISCAPS replace tubular ce-
ramic and mica capacitors at lower cost.

Type C DISCAPS are available for varied ap-
plications in a wide range of capacities and tem-
perature coefficients. These capacitors feature
smaller size, lower self inductance, and greater
dielectric strength. Rated at 1000 working volts,
Type C DISCAPS assure trouble-free perform-
ance and cost no more than ordinary 600 volt
capacitors. Specify Type C DISCAPS for your
product, their many mechanical and electrical
advantages combine with a lower initial price
permitting substantial production cost reductions.
These capacitors are available for use with
printed wire circuits.

DISCAP
CERAMIC
CAPACITORS

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Il

¥

FACTORIES

AT CHICAGO, ILL. AND ATTICA, IND.

Two RMC Plants Devoted Exclusively to Ceramic Capacitors
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TELE-TECH

& Electronic Industries

P E— -

October, 1955

FRONT COVER: Three Regional Canventions—As a result of the editorial “"On Conventions and Shows™ appear-
ing in the August issue of Tele-Tech & Electronic Industries p. 69, a great many letters have been received from
readers recommending the the onnual National Electronics Conference is the logical engineering function for the
midwesl. This yeor the 11th annval Conference takes ploce ot the Hotel Sherman in Chicago, Oct. 3-5. The
symbol of this occasion, [logether with those for the Eastern and Western regions), has the predominant position
on the cover. Program details ore on p. 76 in ihis issue.

TOTALS: RETMA Sales & Production Figures ............ e ce 3

Monthly News Round-up:

As We Go To Press ... ..ooiiiuinninniinnnninn.. 0o Boo00a8a0aa0D006aGa0 17
Coming Events ... . . i 32
Electronic News Briefs ... .. ... . . oot i it 34
New Tech Data for Engineers .............c.iiueiiiuneininnnnrnnnnnnnns 152
Washington Newstetter ... .. . . . s 92

Editorials: Squelching Commercials, TACAN Declassified, Copper & Brass ... 61

Radarscope: What's Ahead for the Electronic Industries ... ... .. TR 62
TACAN—Operations and Features .. .............c.coueuunn.. . R 1. Colin 64
Improving Gas Diode Voltage Characteristics . ....... G B oaaan . 67

eeeaee.. Kol Morton 68

Time Measurement of Sequential Contacts .. ........
A New Cardioid Microphone .. .. ... ...... e . N. Friedman & C. MacPherson 70

A Logarithmic Voltage Quantizer ... ............. E M Gloser ond H. Blasbolg 73

Preview of National Electronic Conference .. ....... ettt iiiiie.e. TG
Audio Frequency Spectrum Analyzer ... ......... eevees. Edward F. Feldman 78
Improving Electronic Reliability—Part 11 .................. .. H. B. Brooks 82
Ruggedized Yagi Antennas for Commercial Applications ... .. .. . R T. leitner 84
Designing a Professional Tape Recorder ......... 5600800000000 Bert Berlant 86
Anechoic Chamber Construction . ... .................... e ..... 88
Cues for Broadcasters .. ..................... e BB oanasasEan. 89

New Electronic Equipment

New Potentiometers . .............. .. 90 New Power Supplies . .............. .. 26
New Electronic Products . ... .......... 94 New Test Equipment ... .. ... ........ 98
New Electronic Components ... ... ..... 100
DEPARTMENTS
Books ... ...... ... ... .. ... .. 50 News of Manufacturers’ Reps . .. .. 122 Tele-Tips . ................. 44
Personals . ...... ... ... ..... 154

TELE-TECH & ELECTRONIC INDUSTRIES, Octaber 1955, Vol. 14, Ne. 10. Published monthl

y by Caldwell-Clements, Inc. Publishers also of MART and TECHNICIAN.

Publication Office, Emmett St., Bristol, Conn. Editorial, advertising and executive offices, 4B0 Lexington Avenue, New York 17. Telephans Plazc 9-7B80.

M. Clemenis, President; M.

H. Newton, Assistant to President; John J. Borghi, Vice President and Treasurer; M. 8. Clements, Secretary. Acceptance under sec.

tion 34.64 Postal Lows and Regulations authorized at Bristol, Conn., June 9, 1954. Additional occeptonce at New Yark, N. Y. 75¢ o copy. Subscriptian
Rates: United Siotes ond U. S. Possessions: 1 year $5.00; 2 years $8.00; 3 vears $10.00. Conado: | year $7.00; 2 years $11.00; 3 years $14.00. All other

countries: 1 year §10.00; 2 years $16.00. Please give title, position and company

connections when subscribing. Copyright 1955 by Caldwell-Clements, lac.

Title Reg. U. 5. Pat. Off. Reproduction or reprinting prohibited except by written outhorization. Printed in U.S.A. by Hildreth Press, Inc., Bristol, Cona.

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955
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A LOW-COST ADJUSTABLE TOROID

Many types of Adjustoroids and
Rotoroids now available from stock.

Copyright potent opplied for

precise, instant adjustment M truly hermetic sealing

inductance variation of 10% M temperature coefficients same as

fixed toroids

eliminates critical close toleronce
Sl OFS B no increase in case diameter
high

igh Q B developed by Burnell, creators of
no external power supply the Rotoroid®

Write for Adjustoroid
Technical Brochure A 55

‘T BURNELL ENGINEERS SHOW HOW USE OF ADJUSTOROIDS REDUCES EQUIPMENT COSTS &/i

BURN

www.americanradiohistorv.com
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S
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Teletype: Yor;kers, N. Y. 3633

ELL & CO., INC.

45 Warburton Avenue
Yonkers 2, New York

Pacific Division: 720 Mission $1., 3. Pasadena, Colif.
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Facts and Figures Round-Up ELECTRONIC
October, 1955 INDUSTRIES TOTALS
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Indicative of the growing interest in electronic industries statistics, the editorial and statistical departments of
RETMA, 777 Fourteenth St, NW, Washington 5 DC, have just released their first “Fact Book.” The 26-page volume
summarizes production and sales figures for television sets, radio sets, receiving and picture tubes, military equip-
ment and related electronic activities over the last decade or more. Excerpts of interest are shown below:

Value of Goods Produced ($ Millions)

Films Producing

Hom‘e-iype AN othe‘r Electronic Equipment

radio and electronic

television equipment Electronic Product 1939 1944 1952 1955

receivers, except tubes components Rﬂ?éod&Equw EquiPz\enf

- n quipmenl an

Year and related and compo Electron other than Maijor Subassemblies 182 202 850 1,000
1/ Total products nents tubes tubes Test Equipment 34 €0 180 200
1954 $5800 $1417 $2464 $619 $1300 Resistors 19 46 20 110
1953 6300 1593 2503 734 1470 Capacitors SR S
1952 5400 1340 2330 604 1126 Tobes 23 40 19 25
1951 3400 1296 843 473 788 Electrical Indicating
1950 3300 1687 473 443 697 LLUCT L B 4 20 2
1947 1750 810 469 122 349 (Figures obtained Ihrough Census Bureau, Electronics
1939 340 186 40 39 75 Div. of National Production Authority and Electronics
1937 150 182 54 43 71 Production Resources Agency, Dept. of Defense)
1935 240 135 31 32 42
1933 135 73 14 27 21
1931 220 125 30 29 36
1929 465 2/275 8 82 100
1927 200 2/ 95 4q 22 79
1925 180 2/ 93 3 23 61 GOVERNMENT ELECTRONIC
1923 54 2/ 13 1 10 29
1921 1 n.a. n.a. 1 n.a. CONTRACT AWARDS
1919 8 n.a. n.a. n.a. n.a. . . R .
1914 1 e o ok NOn This list classifies and gives the

1./Dala covers manufacturers’ shipmenis in 1947 and later years, and production in 1939 and earlier value of electronic equipment
years. The lolals represeni lhe faclory value of produclion or shipments (oulpul) of electronic
products, whether incorporated in other producls or used in maintenance ond repair of end selected from contracts awarded
equipment. by government procurement
2./includes all radio receivers, commercial as well as home-iype. . .
{Figures through Electronics Division of Business and Defense Services Administration, U.S. Depl. of agencies in August 1955,
Commerce)

Accelerometers ... ... 0. 123,320
Employment Altimeters . ........... v.... 305711
ploy Antennas, Radar ............ 216,010
Figures ¢hraugh Bureou of Labor Slaisiics, U3, Depd, of Commerce Audio Decoder . ............. 145,360
Computer Sets .............. 1,930,786
M UNITS Digitol Information Processors . . 44,095
s | | | [ | | [ | [ | I I [ | | = Electronic Test Equipment ...... 98,316
Generators .., .., ... 0. 138,706
i - Indicators, Control . ... ..... .. 980,576
480 AVERAGE ANNUAL EMPLOYMENT / Junction Boxes .............. 61,541
© COMMUNICATICNS EQUIPMENT INDUSTRY Klystrons .................. 32,640
/ Meter Test Set .............. 161,751
=0 - Motors, Generator ........... 34,234
Aj‘".ﬂul.,l.. EMPLOYEES Motor Generator Sets . . ... .. .. 25,575
360 ; Power Supplies . ........ ... 421,048
/ Radar Sets ................. 401,023
i - - Rodar Sets & Indicator Groups .. 991,573
.r'* "ﬂ. & Rodor Test Sets ............. 67,196
240 / f"' "'---.hl'.,.--""""'-..l_lF ‘r" Radioc Remote Contrel Systems . . 99,117
= Radio Sets, Model ........... 5,036,904

F LS ’ ’ ’
180 - = = \ﬁ‘;ﬁgg?%ﬂgs —o Radiosonde Data Computer . ... 50,112
ﬁ#"’ Resolvers, Electric ........... 55,914
120 et - Signal Generators . ........ .. 438,463
1 *: Sonar, Scanning . ...... ... ... 39,876
BD |— Storage Batteries, Aircraft ... .. 40,519
Switches . .. ............... 118,042
I s (S O O TR G ) on] ] o] o (e, [ | [ | Telephone Cable ............ 103,863
1939 1940 1941 1942 1943 1944 1945 1946 1947 1948 1949 1950 (95! 1952 1953 1954 Tubes ................ cee0. 1,316,488
TELE-TECH & ELECTRONIC INDUSTRIES ¢ October 1955 3
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POLARAD _ ) OO

F
o0, awh
EN pegLIA®

DIRECT
READING
SPECTRUM ANALYZER

Years of day-in, day-out field operation by most exacting users, have proven the Polarad Model TSA
Spectrum Analyzer to be a versatile test instrument of highest reliability and accuracy for both

M laboratory and production applications.

P It is a broadband instrument with greatest pulse sensitivity over the band—10 to 44,000 mc. And each
UNIl=- of its five interchangeable Rf tuning heads operate with utmost simplicity and frequency stability. All
e — tuning is by Uni-Dial control. Frequencies are read with 1% accuracy right on the linear dial as the
set is tuned. No mode charts or interpolations necessary,

The Polarad Model TSA has been designed to save engineering manhours. Its 5 inch CRT display of the
RF spectrum is bright and easily defined. And its 1 cycle sweep speed makes for fine resolution. For
detailed specifications, contact your nearest Polarad Representative, or write directly to the factory.

APPLICATIONS

e Transmitter characteristics tests ¢ Bandwidth measurements

o Broadband receiver for AM, FM, CW, MCW, « Modulation tests
and puise modulated signals

+ Component tests
o Frequency measurements

 Leakage, interference and radiation « Filter measurements
measurements + Standing wave measurements

« Adjacent signal channel tests
» Attenuation measurements

MULTI-PULSE SPECTRUM SELECTOR

FEATURES:

Increases the versatility of Polarad Spectrum Ana- Continuously \Irariable sweep widths; 1?d t: 1fao
A s A usec. = Continuously variable gate widths for
lyzers. It Q|splay_s and a‘llows selection for analysis hitas selections 0.4 10 10 usec. o Continuously
of a specific train of microwave pulses, as well as varlable gatte deltays fohpulsef selec:ion; 3 u: 180
f . g usec. « Automatic gating of spectrum analyzer
any one pulse in the train; selects and gates a durlng time of pulse consideration. = Intensiﬁled
i o i gate (brightening) to facilitate manual pulse
grm{p of EHISEERU .m 180 wsec. in 1ength' and is selection. ¢ Triggered sweep on first pulse in

designed to work with fast, narrow pulses; can be any train. « No sweep in absence of signal.

adjusted to gate any pulse including the first at SPECIFICATIONS:

zero time. Special circuitry discriminates auto- Maximum Pulse Train Time 180 psec. = Puise
H Rise Time .05 usec. Minimum « Minimum Pulse
matically once pulses hav_e been selected. Operates Separstion 2 ueec + Repetition Rate 10—10,000
at any of the frequencies accepted by Polarad pps. » Minimum Puise width .1 zsec. « input

Power 9% td 130 volts, 50/60 cps., 325 walls, =
Input Impedance 50 chms. = Output impedance
50 ohms (to match TSA Spectrum Analyzer).

Spectrum Analyzers.

MODEL SD-1

4 For product information, wse inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES * October 1955
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BROADBAND SPECTRUM ANALYZER

FEATURES

Greatest signal sensitivity over entire

frequency band.

Single frequency control with direct-reading

dial accurate to +1%.

Complete frequency coverage from 10 mc to
44,000 mc.

Internal RF attenuator (RF Tuning Unit Models
STU-1, STU-2A, STU-3A).

Adjustable frequency display from 400 kc to 25 mc.

Randbook of

SPECTRUM ANALYZER
TECHNIQUES

»
) 3
Oven gepaiastt

Frequency differences as small as 40 kc measurable
by means of adjustahle frequency marker with
variable amplitude.

25-ke resolution for all bands.

Stable klystron oscillators using non-contacting
plungers to insure longer life.

No klystron modes to set.

a-inch CRT display.

Portable and completely self-contained.

SPECIFICATIONS

Model No. Equipment
Model Dy........ Spectrum Display and Power Unit
Model STU-1... RF Tunning Unit 10-1,000 mc.
Model STU-2A. RF Tuning Unit 91D-4, 560 mc.
Model STU-3A. RF Tuning Unit 4,370-22,000 mc.
Model STU-4 RF Tuning Unit 21,000-33,000 mc.
Model STU-S. RF Tuning Unit 33,000-44,000 mc.

SPECIFICATIONS:
Frequency Range: 10 mc to 44,000 mc.
Frequency Accuracy: ==19%
Resolution: 25 kc.

Frequency Dispersion: Electronically controlled,
continually adjustable from 400 kc to 25 mc
per one screen diameter(horizontal expansion
to 20 ke per inch)

Input Impedance: 50 ohms—nominal

Sensitivity:*

STU-1 10-400 mcs—89 dbm
400-1000 mcs—84dbm

STU-2A 910-2.200 mcs—87 dbm
1,980-4,560 mcs—77 dbm

STU-3A 4,370-10,920 mes—75 dbm
8,900-22,000 mes—60 dbm

STU-4 21,000-33,000 mes—55 dbm
STU-5 33,000-44,000 mcs—45 dbm
Overall Gain: 120 db

Attenuation:
**RF |nternal 100 db continuously variable,
IF 60 db continuously variable

Input Paower: 400 watts
_ “Minimum Discernible Signal
*4STU-1, STU-24, STU-3A

AVAILABLE ON EQUIPMENT LEASE PLAN

FIELD MAINTENANCE SERVICE AVAILABLE
THROUGHOUT THE COUNTRY

Consult us on your Spectrum Analysis Problems

Write for your copy of the Polarad ""Handbook of Spectrum Anatyzer
Techniques"”. 50c per copy. Includes discussion of Spectrum Ana-
Iyzer operation, applications and formulae for analysis techniques.

o W\ 7:-Vs] ELECTRONICS CORPORATION 4320 34th STREET, LONG ISLAND CITY 1. N. Y.

et v

LA e

REPRESENTATIVES - Albuquerque - Atlanta - Ballimore - Boslon - Buffalo - Chicago - Uaylon - Englewood - Fort Worth - Los Angeles - New York
Philadelphia - San Francisco - Syracuse - Washington, D C. -« Weslbury - Winston-Salem - Canada, Arnprior, Toronto—Expert: Rocke International Corporation
TELE-TECH & ELECTRONIC INDUSTRIES * October 1955 For praduct information, use inquiry cord on lost page.
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TELE-TECH

& FElectronic Industries

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

CREIGHTON M. MARCOTT A. J. FORMAN
Associate Editor Contributing Editor
FRANKLIN RYAN J. H. BATTISON
Assistant Editor Coniributing Editor
B. V, SPINETTA, Directory Editor
LAWRENCE FINGERHUT, Asst. Editor
CHARLES F. DREYER, Art Editor

R. C. DAVIES, Washington News Edilor
STANLEY GERSTIN, Contributing Editor

BUSINESS DEPARTMENT

HOWARD A. REED, Vice President &
General Sales Manager
JOSEPH DRUCKER, Sales Manager
CHARLES S. ROEVER, District Manager
PAUL J, CARNESE, Sales Promolion Manager
N. McALLISTER, Asst. Business Manager
CECILIA KAVANAUGH, Advg. Records
MARTHA USDIN, Production Manager
| 480 Lexington Ave., New York 17, N.Y.

WESTINGHOQOQUSE | Telephone Ploza 9-7880

GEORGE FELT, District Manager
201 N. Wells St., Chicage 6, Il
‘ Telephone RAndolph 6-9225

N Ew S I l._.I CO N POWER | CHRIS DUNKLE & ASSOCIATES

California Representafives
3257 W. 6th Street, Los Angeles 5, Calif.

| Telephone nkirk 7-6149
RECTI FI ER pUtS you ah ead LI ELMER DAT.TON, DCL:rculation Manager

‘ A. H. POND, Conltroller

High-temperature operation. Exhaustive tests have shown that
these units are capable of operation up to 200°C with no detectable t Member

aging in their characteristics. :
BPA

In rectifier efficiency. Forward voltage drop reaches only 0.85

volts at 40 amperes, 190°C junction temperature. Efficiency is over - CIRCULATION Now 27,000

i 3 3 g : An i § 5,000, effective with the Janu-
99%. Ratings up to 200 volts maximum peak inverse are available in A LT Y Ig{:m" penc it
1 1 f plants, stati and laboratories in the
four CIaSSIﬁcatlonS: 50’ 100’ 150 and 200 volts. | :rimF::?yn :nark:lslogsf 'h"e indus!ry—'ldanufuc'un
| ing, Braadcasting ond Armed Forces procure-

ment.

In compact design. Westinghouse silicon power rectifier (shown . .
- These are the markets with greatest buying
actual size above) takes only 1/50th the volume of the comparable power and greatest expansion, industrially

. 0 and geographically.
selenium rectifier.
The circulation of TELE-TECH is increasing in
twa ways:

Write today for your free application
Facts Folder describing the full range of
silicon power rectifier characteristics. These
rectifiers are available for immediate de-
livery. Call your local Westinghouse sales
office, or write: Westinghouse Electric
Corporation, 3 Gateway Center, P. O. Box
868, Pittsburgh 30, Pa. J-80002

1—Growth of TELE-TECH's Unit Coverage of

top-rankin engineers—the  magazine's
Latest Design Data bosic readership, preselected for compli-
mentary subscriptions.

2—_Moking paid subscriptians available to
other engineers in research, design, pro-
duction, operation and maintenance.

THE ELECTRONIC INDUSTRIES

vou can 86 SURE...iF 115 DIRECTORY

%stinghouse

6 For preduct information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES * October 1955

Published annually as an integral
section of TELE-TECH in June
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me. Batteries of presses . . . rotaries, single stroke,
U. S. and foreign. Enormous kiln capacity. 4 large,
well-equipped plants,

rience. Methods which have been perfected from 54
years of specialized experience,

sign service. Available without charge. Every effort

made to find the best design . . . performance-wise
and economy-wise.

MHISTMEGISS

PRESSED
CERAMICS

tion of materials. Widest in the industry. Careful

matching with requirements. New bodies being de-
veloped constantly for unusual operating conditions.

ications determine the material. You may choose from
Lava, Silicon Carbide, Alumina (vitrified or porous),
Cordierite, Steatite, Zircon, Zirconium Oxide, Mag-
nesium Silicate, Aluminum Silicate, Forsterite, Titanium
Dioxide. All available from this one source.

ing. No problem with AlSiMag. Well equipped die
shops. Expert machinists. Tooling at actual estimated
cost,

ate Designs. AlSiMag’s over-all delivery record is unsur-
passed . . . complicated shapes, precision tolerances

’

intricate miniatures,

Cost. Superior quality. Achieved through the right
equipment . . . right materials . . . all-important
"know-how."”

ient production methods. Quality controlled manufac-
ture. Well experienced, versatile personnel.

AlSiMag may offer improvements for your application. Send blueprint or sample today for price and delivery informatio

S5 4 TH YEAR O F CERAMI|C LEADERSHIP
A MER'CA ” lA VA c ORPO RA r’ ” A SUBSIDIARY OF MINNESOTA MINING
] AND MANUFACTURING COMPANY

CHATTANOOGA 5, TENNESSEE

Branch offices in these cities (see your local telephone directory): Cambridge, Mass. « Chicago, Hll. * Cleveland, Ohio * Dallas-Houston, Texas * Indianapolis,
Ind. = Los. Angeles, Calif. * Newark, N. J. « Philadelphia-Pitt1sburgh, Pa. « St. Louis, Mo. * South San Francisco, Calif. * Syracuse, N. Y. « Tulsa, Okla.
Canada: Irvington Varnish & Insulator Division, Minnesota Mining & Manufacturing of Caaada, Ltd., 1390 Burlington Street East, Hamilton, Ontario.
All other export: Minnesota Mining & Manufacturing Company, International Division, 99 Park Avenue, New York, N. Y.
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TRANSISTOR-RADIO! G.E’s new
All-Transistor Portable, Model
675, made possible by H.F. tran-
sistor developed by G.E.

NOW—A FULL LINE OF G-E H.F. TRANSISTORS
FOR ALL RADIO APPLICATIONS

New G-E H.F. PNP Transistors, 2N135, 2N136, 2N137, Complement the G-E 2N78 NPN

nis new line of G-E High

Frequency PNP Transistors
offers immediate benefits to elec-
tronics manufacturers for use in
RT and IF amplifier circuits. The
new High Frequency designs,
now in full production, were cre-
ated specifically for use in radio
circuits. The line provides mini-
mum alpha cut-offs of 3 MC, 5
MC and 7 MC—coupled with a
5 ua maximum collector cut-off
current. The result: all the high-
gain and high-power advantages
of other General Electric tran-
sistors, plus operating ranges ex-
tending from 3 to 15 MC depend-

ing on the transistor selected.

NOW IN COMMERCIAL RADIO CIRCUITS
In the circuit above, the 2N136
is used as a converter—its 5 MC
minimum alpha cut-off assures
stable oscillator performance and
high conversion gain. The 2N137
—with 7 MC minimum alpha cut-
off—provides 33 db gain at 455
KC. The high frequency 2N135
offers a higher collector voltage
rating for the second IF where it
is needed. The 2N78 NPN tran-
sistor—originally designed for
computer and RF circuitry—
proved ideal as a power detector
and audio amplifier to drive a

2N44 power output transistor
with direct coupling.

PRODUCTION QUANTITIES AVAILABLE
General Electric’s new high fre-
quency line is in mass production
now. Detailed characteristics and
specifications of the G-E 2N135,
2N136, and 2N137 f{ransistors
may .be obtained upon request.
Your G-E Semiconductor special-
ist and our factory application
engineers have the answers to
vour transistor radio circuit
guestions. Call them in, or write:
General Flectric Co., Semicon-
ductor Products, Section X 48105,
Electronics Park, Syracuse, N. Y.

Progress /s Our Most Important Froduct

GENERAL &3 ELECTRIC

8 For preduct information, use inquiry card on last page.
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Clear track for faster production...

Improper seating ofien leads 1o early fatigue and loss in production and efliciency,
but with Royal Metal factory seating like the Adjustable Chair,

Swivel Chair and Adjustable upholstered Posture Chair shown above, this
[requent cause of backache and muscular strain is eliminated. Royal’s more than
half-century experience in manufacturing seating for business and

industry, is your assurance of seating correctly designed for human beings . . .
tested . . . practical . . . trouble-free.

Rovar MEeT. ManuracturiNg Coapeany « 175 North Michigan Avenue » Chicago 1, Illinois
Offices and plants {rom coast to coast

for additional helpful ideas, tun this page . . .

nrofessional ; M furniture

. LY
WWW america rﬁrradf:ﬁhlsfnrv,cnm
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No. 625T Swivel Chair

From any angle, this all welded tubular
frame swivel chair reflects the craftsman-
like precision synonymous with Roval. Gen-
erous 144" square, heavy steel seat is fitted
with scroll shaped tempered Masonite. 4-way
flexible backrest is adjustable to individual
requircments. (omplete with sturdy channel
{ootrest. Height range from 27" 10 33".

Royal’s
exclusive
MICRO-HITE
seat
adjustment!

No tools . ..

Save time and effort, particularly where
changing shifts or employees are involved.
No need to turn chairs or stools over to ad-
just seat height. Micro-HiTe is safe. slip-
proof, requires only fingertip effort. Simply
raise seat to full height, tighten handwheel,
sit down. Then turn control handwheel "l
seat lowers to comfortable working height
and stop turning the control. Never a need
for maintenance men ... Micro-HITe adjusts
effortiessly!

No. 301T Stationary Stool

Royal’s biggest budget value is this sturdy
stationary stool...so handy to have in any
shop or factory. 14" diameter, heavy gauge
debossed steel seat is fitted with smart, tem-
pered Masonite panel. All welded tubular

frame features sturdy channel footrest. Seat
height: 30”.

Look to z W for a practical solution to your factory seating problems

No. 621-T Swivel Stool

With round 14" diameter, heavy gauge de-
hossed steel seat fitted with tempered Mason-
ite panel. Tubular frame and channel foot-
rest all welded. Micro-Hite seat adjustment
for instant raising or lowering. Adjustable
height range from 27" to 33",

Royal Metal Manufacturing Co., Dept. 1210
175 No. Michigan Ave., Chicago 1, lllinois

Please send me available literature on Royal

industrial furniture,

Name

Address.

No. 5358 Factory Posture Chair

This impeccably tailored posture chair is
skillfully proportioned to promote peak per-
formance. Wide seat is deeply padded with
2” of thick foam rubber, upholstery is Super
Tuftex...a durable vinyl plastic coated fabric.
Shaped, upholstered back adjusts up or
down, forward or back. Sturdy steel frame
is rigidly constructed—easy to maintain.
Complete with handy channel footrest.

Y

Lk

No. 5158 Adjustable Chair

With simplicity as the kevnote, Royval has
designed this mgpged adjustable chair to
withstand rough treatment and year-after-
year of heavy service, Wide spacious seat is
fitted with tempered Masonite.. broad back-
rest gives full, firm support plus 4-way ad-
justment. Tubular steel frame features channel
footrest.

No. 53138 Adjustable Stool

Pin-point production standards to a new
high by supplying workers with comfortable,
rugged, Royal stoools such as the one illus-
trated. Large 4-way bhackrest is completely
adjustable to individual preference. Patented
leg extensions also adjust at one inch inter-
vals. Complete with all welded tubular frame
and channel footrest. Adjustable from 177
to 25”.

METAL FURNITURE SINCE '97

ROYAL METAL MANUFACTURING COMPANY - 175 No. Michigan Ave., Chicago 1, lll.
Faclories: Los Angeles » Michigan City, Ind. « Plainfield, Conn. « Warren, Pa. « Walden, N.Y.

wWww.americanradiohistorv.cdmt
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Switch life is greatly

increased b_y this new

contact action. Note
how "ﬂoating” rings

of special Mallory
alloy make and break
the line circuit as
the shaft is rotated — '
providing a continu-
ally changing contact

surface,

Long-lasting "Floating Ring” Switeh®

Now Available on Mallory Controls

—

NEW CONTROL S W l~T({£N
wiTh l‘USlI-PU]LL ACT

. feature M
2 2 ales-wol lll_\ .3
Pry thin s S he on-olf
2 gel designs. Vhe
ol new Set =

i wh-pull action.
s:\ilch i“;('"-'-ll\l:l:.;,y‘il?\ltl llllv gel lurns
ll’l‘ih o 11.| and the »el l’l'11"n.-. on
- I -'.'i:rlm'. poluae setting. .'chvsr-(’ll
e loesn’ L have Lo re-audjus
- e control element
hecatse 1 is moved

owner
volutne, and U

L er
asts fav long & S
: hl {or minor voelume chang |'
i 4y e the same 1y pe 0

"G N . .
ke contacts as T

“TNoauing l'““é_l h. Yt is available
D Hlell. i
1 Y w orotary 8w v earbon
? ll'w ‘ me with all Mallory e
or s
.y.)nlro\-‘-

Serving Industry with These Products:

Electromechanical—Resistors ¢« Switches + Television Tuners ¢ Vibrators

Electrochemical —Copacitors « Rectifiers « Mercury

Parts distributors in all major cities stock Mallory
standord components for your ¢onvenience.

Patent apphied for

Batteries
Metallurgical —Contacts « Special Metals and Ceramics « Welding Materials

NEW TYPE rotary switch, embodying unique
contact action, is now available on VMallory ecar-

bon controls. Make and hreak s au-('umplish;‘d by
spring-snapped motion of rings of special Mallory con-
tact allov, with positive self alignment. The rings
“float” on pins so they can rotate with cach operation,

Extremely long service life, proved on actual tests.
The floating action spreads wear and are erosion
arowtd the whole circumierence of the rings . .
gives cleaner make and break, '

Protection against overload damage. e snap
gpring whieli moyes the contacts carries no eurrent
won't heat and anneal when overloads oceur.

Positive "feel”. Positive snap action “feel” pro-
vides definite assurance of switch operation, with
minimum torque requirenent.

Available for use with all Malloey carbon controls, the
new swilch costs no maore than conventional designs. In
combination with high stability, long-wearing, low-
noise Mallory resistance elements—in values from 250
ohms to 10 megohms—it gives vou unequalled eontrol
performance. For [ull faets, write or call Mallory today.

Expect more...Get more from
P.R. MALLORY & CO.Inc.

| .
| MALLORY

P. R. MALLORY & €O., inc., INDIANAPOLIS 6, INDIANA

= www.americanradiohistorv.cont
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RCA-5693
Shagp-Cutoff Penlode

RCA-5691
High-Mu Twin Triode

RCA-5690

Full-Wave Vacuum Reclifier [t}
RCA-5692

Medium-Mu Twin Triede

RCA “SPECIAL REDS’’ COVERED BY WARRANTY TO GIVE
AT LEAST TWO YEARS OR 10,000 HOURS OF SERVICE

RCA “Special Reds"—built for long life—are specially designed to with-
stand extremes of temperature, hum|d|ty,atmosphencpressures vibration,
impact, and mechanical shock. Recommended especially for industrial
electronics ahd airborne communications equipment.

IIHIHJIIIII ll

SR

FOR DEPENDABILITY ... RCA-4X150A BEAM
POWER TUBE

RCA-4X150A . .. manufactured at RCA’s modern Lancaster
plant . . . is a compact, forced-air-cooled, beam power tube of
coaxial-glectrode construction—with a max. plate-dissipation
rating of 150 watts. For UHF power amplifier, or oscillator serv-
ice up 12 500 Mc. Also may be used as wideband amplifier in
video agplications. The dependability of the RCA-4X150A has
been preved in military and commercial applications.

RCA “PENCIL” TUBES FOR METEOROLOGICAL SURVEY,
AIRCRAFT CONTROL EQUIPMENT; COMMUNICATIONS,
AND UHF TEST EQUIPMENT

RCA-6263,-6264,-5876,-5675,-5893,-5794,-6562, and-6173 . . . eight
types featuring smali size, light weight, low heater wattage, good thermal
stability, minimum transit time, low lead-inductance and low interelec-
trode-capacitances. These types include tubes for power amplifier, fre-
quency multiplier, pulse detection and oscillator applications. Investigate
these highly efficient tubes for your designs. For catalog information on RCA
“Pencil” Tubes write for booklet RIT-104,

TWIN BEAM POWER TUBE FOR
UHF COMMUNICATIONS SERVICES BETWEEN
450 AND 470 Mc

RCA-6524 .. .25 watts max. plate dissipation (ICAS).
As push-pull rf power amplifier in class C service (ICAS) at
462 Mc, the 6524 has a max. power input of 45 watts and
can deliver a power output of approximately 20 watts.
Features high power sensitivity, compact size, and sturdy
construct on. For use as push-pull f power amplifier,
frequency tripler, or audio modulator in fixed or mobile
communicaticns. (Medium-button septar 7, pin base.)

RADIO CORPORATION of AMERICA

TUBE DIVISION
®

www americanradiohistorv com

HARRISON, N.J.
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NEW “HEART THROB™ OF THE AIRLINES

Air navigation, today, conquers stormy weather zones by means of
“weather radar” which guides aircraft to the paths of least turbulence.
The RCA-6521 Magnetron—the very heart of “wezther-radar” equip-
ment—was designed specifically for this service. Of the internal-reso-
nant-circuit type with an integral magnet, the RCA-6521 is designed
and conservatively rated for long, reliable performance as a pulsed
oscillator at a fixed frequency of 5400 Mc. It is capable of giving a peak
power output of 100 Kw.

TEIT FTEALL © FICFATRAMGA shimiicvmaera . = - & V\M’\Namer|canrad|0h|storvcom

ELECTRON TUBES
SEMICONDUCTOR DEVICES
BATTERIES

TEST EQUIPMENT
ELECTRONIC COMPONENTS

#PG121B .. ."RCA POWER & GAS TUBES"
.. 24 pages of technical data on 178 RCA
vacuun power tubes including forced-air-
coolec and water-cooled types, rectifier types,
thyratrons, ignitrons, magnetrons, and vacu-
um-gauge types.
#RIT-104 .. "RCA RECEIVING-TYPE TUBES
FOR NDUSTRY AND. COMMUNICATIONS"
.. 20 pages of technical data on 130 RCA
small industrial tubes including “Special
Reds”, “Premium” types, “‘Pencil’" and other
types for special UHF applications, glow-dis-
charge types, thyratrons, computer types,
low-ricraphanic types, and many other types.

Call Your RCA Representative:

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

Midwest: WhHitehall 4-2900
Suite 1181,
Merchandise Mart Plaza,
Chicago 54, .

MAdison 9-34671
420 S. San Pedro Street
Los Angeles 13, Calif.

FOR TECHNICAL INFORMATION

Write: RCA, Commercial Ehgineering, Sec.
tion J 50R, Harrison, N.J. Use this coupon.
Circle items in which you are interested.

*Special Reds” 6521 4X150A 6524
Booklet #RIT-104 Booklet #PG101B

Nane

Pos tion.

Cormpony

Address
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Magelic bhields

(08T 10 MORE-

WHT THEE RSS2

You'’re time and money ahead with Performance-
Guaranteed Magnetic Shields, for our shields
are guaranteed to meet the requirements of your
circuit to mutually agreed upon shielding speci-
fications. Dry hydrogen annealed, as required

. . of MuMetal, A.E.M. 4750, or whatever
commercially available material is most suitable
... fabricated or drawn . . . painted or lacquered
to match any shade, or unfinished. Write for the
industry’s most complete catalog, MS-104, today.

NNy
MAGNETILCS inc.

_NEN
- 7

DEPT. TT-26, BUTLER, PA.,
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Standard Heavy-Duty Stacks

Extremely long life. . .with no maintenance
problems. Thousands of voltage/amperage com-
binations available. Sizes from 11/16" square
cells to giant 6” x 10" plates. .. Federal can
provide a power rectifier for almost every type
of industrial and military equipment.

High-Voltage Stacks
—
E &

i
i

250 to 5000 volts/5 to 40 milliamps. Encased
in paper, glass, Bakelite, nylon, or metal tubes.
Simple fuse-clip mounting of ferrule terminal
types. Also, hermetically-sealed types. Uses:
CRT high-voltage supplies, photoflash, insula-
tion testers, ctc.

High-Temperature Stacks

For maximuni operating life at ambient tem-
peratures up to 150° C. A full range of voltage/
current combinations for medium and high
temperatures. Ideal for aircraft and military
equipment.

Magnetic Amplifier
Rectifiers

Selenium cells and stacks precisely manufac-
tured, tested, and selected to assure a high de-
gree of stability and very low reverse current.
For use with saturable reactors, regulated DC
power supplies, etc.

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

!n Canodo: Stondard Telephanes and Cables mMfg. Co. (Canadal Lid., Montreal, P Q.
Export Distributors: International Stondord Electric Corp., 67 Broad 5t., New York

TELE-TECH & ELECTRONIC INDLISTRIFS ¢ Ortnhaw

WRRY americanradiohistorv.com

Encapsulated Rectifiers

= -

Maximum resistance to impact, acceleration,
and vibration. Complete protection from harm-
ful atmespheric conditions. Other electronic
components may be encapsulated with recti-
fier to form a rugged, replaceable “potted”
circuit,

Selenium
Contact Protectors

E'Iqllmlllilqn'

Extend contact life by over 1000 times. Used
in inductive circuits to prevent erosion of
switch contact surfaces. .. to suppress arcing
and rf transients. Minimum effect on release
time. Hermetic sealing meets JAN specs. For
relays, electromagnets, and telephone systems.

LET US KNOW your AC-to-DC
conversion problems. For further
informationon FederalIndustrial
Rectifiers, caill NUtley 2-3600,
or write to Dept. f.846

Far neadort

INDUSTRY and DEFENSE

ook 10 [ odler]

FOR THE FINEST IN
SELENIUM RECTIFIERS

Pioneering
Leadership

Federal is the original supplier of
selenium rectifiers in the United
States . .. leading the field in re-
search, development and produc-
tion.

Facilities

and Service
Federal's facilities can handle the
largest and most complex orders
...satisfy the rush requirements of
customer production peaks. Every

order—large or small—is processed
through a skilled engineering staff,

Quality
and Economy

Federal's modern fabrication
methods, mass production, inten-
sive quality control, and rigid test-
ing assure a product of highest
quality and greatest economy.
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SPRAGUE ELECTRIC COMPANY o

A COMPLETE LINE OF DEPENDABLE ENCAPSULATED RESISTORS

You cun choose from 46 standard designs
in tab and axial lead styles o meet re-
quirements for all types of military and
industrial electronic apparatus and
instruments.

This complete line of Permaseal Resis-
tors is designed for applications which
require highly accurate resistance values
in small physical size at 85°C. and
125°C. operating temperatures.

Protected by a special Sprague-devel-
oped plastic embedding material, Per-
maseal Resistors provide maximum

(|

www.americanradiohistorv.T8m

233 MARSHALL ST. o

PRECISION, WIREWOUND RESISTORS FOR 85° AND 125° AMBIENTS

resistance to high humidity (they meet
severe humidity requirements of MIL-R-
93A and proposed MIL-R-9444 USAF).

The winding forms, resistance wire,
and embedding material are matched
and integrated to assure long term sta-
bility at rated wattage over the operat-
ing temperature range.

These high-accuracy units are avail-
able in close resistance tolerances down
to 0.1%. They are carefully and

- g m
properly aged for high stability {sraosue B
by a special Sprague process. 5 2.
’M“‘ﬂ # =%

" ‘\.{{’i}ok
L& L)
e
FOR COMPLETE DATA & S s %’-‘ y
=
WRITE FOR COPY Qb
OF SPRAGUE -

ENGINEERING
BULLETIN NO. 122A

NORTH ADAMS, MASS.

weru © etervyonmblis IMRICTDIES 8 Netahar 1085
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Emergency 2-Way Radio
Cut Fire Damage

An emergency 2-way radio com-
munication system that enabled fire-
fighting crews to coordinate their
activities after the plant’s telephone
system had been burned out was
credited with confining the damage
caused by the recent refinery fire at
Whiting, Ind., to a relatively small
area.

The first blast at the Standard Oil
refinery came at 6:10 aM and within
a short time a successful fire-fight-
ing pattern had been established.
Scores of truckloads of sand were
rolling into the refinery for the con-
struction of emergency dikes,

At this point the fire ate into the
main telephone terminal block and
the entire plant telephone system
went dead, including outside lines,

Mobile radio units at strategic
points along the plant boundary
roads, at plant gates and close to
the disaster scene itself directed the
incoming trucks. Every key traffic
area and critical zone had a mobile
unit, with runners, which relayed
orders from the fire marshal’s office,

The 250-watt base station at the
company’s administration building
went out of operation when the
signal and control lines to the trans-
mitter were destroyed. But dispatch-
ing was quickly restored by moving
a mobile radio truck beside the fire
marshal’s office.

A total of five of the remote con-
trol points of the normal radio sys-
tem went out of service. All were
quickly restored by using mobile
radio units as dispatcher stations.

As We Go To Press...

BIRTHDAY PARTY: Dr. Lee DeForest cuts his 82nd
birthday cake at a party given in his honor by
Dr. and Mrs, C. J. Breitwesser (r and I). Dr,
Breitwesser is vice-pres. of Lear Inc. Mrs, De-
Forest is at rear.

$5 Million Navy Contract
For Navigation System

A $5,000,000 contract for the pro-
duction of an advanced type auto-
matic navigation system has been
awarded by the Navy to the Ryan
Aeronautical Co., San Diego, Calif.

The new equipment, known as the
AN/APN-67 and developed over a
four-year period by Ryan, enables
Navy planes to fly to any point on
the earth’s surface without relying
on ground facilities, The unit em-
ploys a continuous wave radar tech-
nique,

For the aircraft’s navigator, the
Ryan equipment provides continuous
information on position, ground
speed, ground mileage, drift angle,

course error and ground track of the-

airplane, For the pilot, this informa-
tion is automatically integrated and
presented on a single instrument
which permits him to fly directly to
his destination,

Mobile Radio Fights Refinery Fire

Fire scene is shown {c) 30 Hrs. after blast. Dispatcher (I} directs traffic using 25-watt Motorola hase station. Right, Fire marshal's office ot height of blaze

e 1l e e

S
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Stromberg-Carison
Expands WC Activity

West Coast production facilities
for two lines of automation and
computer equipment have been
taken over by the Stromberg-Carl-
son Division of General Dynamics
Corp.

In San Diego, Stromberg-Carlson
has taken over the production of the
Charactron tube from the Convair
Division of General Dynamics Corp.,
and in Los Angeles, the firm has ac-
quired Electronic Control Systems
Inc., which specializes in automation,
electronic computers, and data han-
dling systems.

These West Coast activities are
being coordinated under Stromberg-
Carlson—West Coast, with offices at
San Diego and headed by Leonard
Mautner; former asst. vice-pres. of
Stromberg-Carlson.

New High Power Radar
Announced By Marconi

A high power radar for use in
storm detection has been introduced
by Marconi’s Wireless Telegraph Co.
Ltd.

The new equipment, designated
the Marconi SNW50, operates within
the frequency band 9360 MC and
9460 MC (X-band) with a peak
power output of approximately 50
KW, Standard equipment consists of
four main items, transmitter, scan-
ner, and display units.

) _ o

MORE NEWS
on page 22

I —— g
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SOMETHING NEW FROM VARIAN...

18

HIG

wr

R
VA-1281

8] Stalo Cavity
- with VA-201 klystron

VA-1282
Stalo Cavity
with X-26 klystron

VA-1280

Stalo Cavity
with VA-201 klystron

Now—with Varian’s new line of high Q Cavities, frequency
stabilized local oscillators (Stalos) utilizing direct cavity stabilization
are commercially practical. Varian Stalo Cavities provide a very high
degree of short time frequency stability. Stabilization is completely
independent of the frequency of oscillator fluctuations and external
disturbances . . . an inherent advantage over electronic stabilization
systems utilizing the feedback principle. Elimination of all electronic
components except the klystron oscillator also affords greater relia-
bility and longer life.

The ratio of the oscillator modulation sensitivity to the modulation
sensitivity of the stabilized oscillator defines the stabilization factor COMPLETE TECHNICAL
of the cavity. Varian Stalo Cavities are available in three models— DATA and specifications
VA-1280, 1281 and 1282 offer stabilization factors from 15 to 160 are now available.

... cover a wide range of important applications, including stabiliza-

tion of signal sources in high power klystron transmitters . . .
airborne uses in conjunction with receiver local oscillators
... laboratory testing. When used with Varian's new
highly stable reflex klystron oscillators, stability
comparable to that of many crystal controlled
oscillators can be obtained.

Your inquiry is cordially invited.

THE
MARK OF
LEADERSHIP

VARIAN associates

PALO ALTO 10.CALIFORNIA

Representatives in principal cities

KLYSTRONS, TRAVELING WAVE TUBES, BACKWARD WAVE OSCILLATORS, R. F. SPECTROMETERS, MAGNETS, STALOS,
UHF WATERLOADS, MICROWAVE SYSTEM COMPONENTS, GRAPHIC RECORDERS, RESEARCH AND DEVELOPMENT SERVICES

For prodyct infermation, vse inquiry card on last page. ) o TELE-TECH & ELECTRONIC INDUSTRIES * October 1955
www.americanradiohistorv.com
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IRC molded Deposited and Boron Carbon

Precistors are now available in 13, !4 and

15 watt sizes. These 19, precision film type

resistors combine the advantages of high

stability, small size and low cost in either

deposited carbon or boron carbon units.
Ratings are based on full load at 70°C. ambient.

The molded plastic housing provides complete

mechanical protection, minimizes the effect of

moisture and improves load life characteristics.

Equivalent In Size To IRC's Popular Types BTS « BW'2 « BTA

MOLDED DEPOSITED
CARBON PRECISTORS

e - {S—_ .

Type MDA —'4 Watt

Type MDB— V4 Watt

= _["NEERR—

L MRCE S

Type MDC— ' Watt

MOLDED BORON
CARBON PRECISTORS

-
MAALE P

Type MBA — 14 Watt

] TIVEE _
L MBB4%

4 |
Sy l D
L J 1
R e
Precistor IRC Size Dimension
Types Equivalent A B c D
MDA — MBA BTS 134" Ve’ 1 025"
MDB — MBB BWYs % Y 1 025"
MDC — MBC BTA 234, W a2 032"

Type MBB— V. Watt

YEe

Precision Wire wWounds « Ultra HF
and Hi-Voltage Resistors « Low
Value Capacitors » Selenium Reéti-
flers » Insulated Chokes » and
Hermetic Sealing Terminais

MM%W@MS%

Voltmeter Multipliers = Boron &
Deposited Carbon Precistors
Controls and Potentiometers
* Power Resistors » Low Wattage
Wire Wounds » Germanium Diodes
» Insulated Composition Resistors

-

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955
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. MBC1% | '

-

INTERNATIONAL RESISTANCE CO.
Dept.583, 401 N. Broad St., Philadelphid 8, Pa.

Type MBC— 5 Want

In Conada: Internationol Resistance Co., ltd., Toronto,
Licensee

Send me data on:

[] Molded Deposited Carbon Precistors

[] Motded Boron Carbon Precistors

Name.
Company
Address
City. State
For product information, use inquiry card on last page. 19
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For Generation of Pulse Voltages -

CHATHAM

IEA-’—-—; I a0 |
[ ]

mMuLw ICLL

HYDROGEN
THYRATRON

U LT |

MAXIMUM RATINGS — Absolute Values

Moximum Peak Anode Voltage

.16 Kilovolts
16 Kilovolts

Inverse
s Forwaord.

Minimum Peak Anode Voltage
Inverse
Forword...

. A three eIeCtrOde 1€ro Moximum Cothode Current
blus 'hyr“"’o“ W“h PeUk :ii:uge... Sl W =% 200 Milliamperes
. . Averaging Time. . .1 Cycle
power hundllng ((Iptltliy Minimum D.C. Anode Voltage ... .. . ......4500 Volts
to 2.6 megawatis
ELECTRICAL DATA

C Y

800 Volts
4500 Volts

325 Amperes

Minimum Peak Trigger Voltage ... 200 Voits
Moximum Peak Trigger Voltage ... ...600 Volts
Moximum Heoting Factor (Note 2. 32x10°
Maximum Current Rate of Rise...__ ... 1500 Amps/us.
Maximum Anode Detay Time.... .1 ps.

Moximum Operating Frequency (Note 1) 1000 cps

MIN. BOGEY  MAX,
HEATER VOLTAGE. ... 5.8 6.3 6.8  volts

HEATER CURRENT @6.3V.... 96 106 116 A"TFE ! Maximum Time Jitter.......... e 0,02 S
CATHODE HEATING Time... 300 Sec. Ambient Temperature..... +90 te —50°C
_AN‘ODE VOI.TAGE_DR_OP, PEAK 100 150 200 Volts NOTE 1; This! is not necessority the upper operating frequency timit but

représents the highest repetition rate for present fife test
requirements.
NOTE: 2. Heating factor is the product {epy x prr x ib).

For detailed characteristic data request sheet DSW-104.1

Chatham Hydrogen Thyratrons are the prod-
uct of many years of concentrated experience
in this specialized field. Embodying the most
advanced developments in the art, the tubes
illustrated offer uniformly high performance

when employed in the generation of pulse
voltages in the order of microseconds.
For complete data and specifications on
Chatham Hydrogen Thyratrons, call, write or

wire today — no obligation.

Chatham Electronics

DIVISION OF GERA CORPORATION — LIVINGSTON, NEW JERSEY

20 For product information, use inguir d last e. . L. ELE=
y card on last pag WWW.amerlcanradIOhIStOI’V.CW TECH & ELECTRONIC INDUSTRIES * October 1955
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NOW

3 new wire wound resistors

IRC’s new power wire wounds are lower cost
per watt than any other power type.

At 4, 7 and 10 watts, they offer savings of 4 WATT
several cents each in any application Type PW-4 allows safe operation
ollle . with hol-spot temperatures up to
requiring CompaCt, ].OW COSt: eﬁic:lent power 165°C. Fully insulated housing will
resistors. Types PW-4, PW-7 and PW-10 vo & VE e b el

resistors assure safe operation in circuits
where stability and low wattage
dissipation are needed.

250 —

| |

TEMPERATURE ] 7 WATT
RISE VS. LOAD

200 / Types PW-7 and PW-10 allow
\Y

safe operation with hot-spot tem-
peratures up ta 275°C.

150

100 -

Az

L

Temperature Rise °C

10 WATT

UNUSUAL DESIGN AND ASSEMBLY

0 TECHNIQUE PROVIDES LOWER
0 20 40 40 80 100 s k& AV
Percent of Rated Load SEND COUPON FOR DATA BULLETINS

INTERNATIONAL RESISTANCE CO.

Voltmeter Muitipliers « Boron & Dent " .

. 583, 1 N. Broad Street, Philadelphia 8, Po.
Deposited Carbon Precistors » B 20 rea e P
Insulated Composition Resistars =
Power Resistors « Volume Controls

*» Low Wattage Wire Wounds «

In Conodo: International Resistance Co., Ud.,
Toronto, Licensee

Please send [_] Bulletin P-1 on PW-4 Resistors
(] Bulletin P-2 on PW-7 and PW-.10

Resistors,
Name

Precision Wire Wounds « Ultra HF Title

and Hi-Voiltage Reslstors = Selen-

tum Rectifiers « Insulated Chokes Company.

. ic Seali i .

Hermetic Sealing Terminals Address

u City. State
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As We Go To Press . ..

Electronic Lens Tester
Developed by RCA

An electronic instrument which
enables optical scientists to evaluate
and grade the performance quality
of lenses in objective mathematical
terms has been developed experi-
mentally by RCA.

RCA's M. C. Batsel demonstrates tester

An RCA spokesman pointed out
that, until now, the lens sharpness,
contrast and gradation had been de-
termined solely by visual tests. With
the new equipment lens users will
be able to select by specific grade
lenses with exact characteristics for
given applications with unprece-
dented accuracy, speed and econ-
omy.

AIEE Elects Officers
For Broadcast Commitfee

The American Inst. of Electrical
Engineers recently announced the
appointment of new officers for the
1955-56 term of the Committee on
Television and Aural Broadcasting
Systems.

Re-elected chairman was J. B.
Epperson, chief engineer, Scripps-
Howard Radio & TV; re-elected
vice-chairman, C. M, Braum, con-
sultant, Joint Committee on Educa-
tional Television, Washington; and
secretary, Carl E. Smith, of Carl E.
Smith Consulting Radio Engineers.

Bell System
Adds WKRG-TV

Station WKRG-TV, Mobile, Ala.
was recently connected to the Bell
Telephone System network of TV
facilities, Network programs are fed
to WKRG-TV from a transmitter at
Mt. Vernon, Ala., a station on the

22

(Continued)

Meridian, Miss.—Pensacola, Fla. ra-
dio relay route. With the addition
of this station network programs
now reach 371 stations in 246 cities
in the U. S.

IRE Medal Of Honor
Awarded To Hogan

John V. L. Hogan, president of
Hogan Laboratories and founder of
station WQXR, has been named the
recipient of the IRE Meda! of Honor,
the highest technical award in the
radio engineering profession. The
award, which was given “For his
contributions to the electronic field
as a founder and builder of The In-
stitute of Radio Engineers, for the
long sequence of his inventions, and
for his continuing activity in the de-
velopment of devices and systems
useful in the communications art,”
will be presented during the IRE
Natijonal Convention in New York
City next March.

In 1912 Mr. Hogan helped found
the Institute of Radio Engineers,
which has since grown to an inter-
national membership of over 43,000.
He also served as vice-president of
the IRE from 1916 to 1919 and Presi-~
dent in 1920.

SMPTE Award to O'Brien

Richard S. O'Brien of the Co-
lumbia Broadcasting System has
been named the winner of the 1955
Journal Award of the Society of
Motion Picture and Television En-
gineers for “the most outstanding
paper originally published in the
Journal of the Society during the
preceding calendar year.” Mr.
O’Brien was selected for his paper
*CBS Color Television Staging and
Lighting Practices” which appeared
in the Aug. 1954 Journal. The award
will be presented to Mr. O’Brien on
Oct. 4th, during the Society’s 78th
Convention at the Lake Placid Club,
Essex County, New York.

Selenium Salvage Program

The acute selenium shortage,
which has reportedly already forced
a number of selenium rectifier
manufacturers to shut down, has
prompted the government, through
other rectifier manufacturers, to
make a plea for return of the used
defective units for salvage purposes.
Sarkes Tarzian Inc., Rectifier Div.
announces that they are offering 10¢
merchandise credit for each rectifier
returned, regardless of make.

New Advances in Silicon
Rectifiers at Westinghouse

Power silicon diodes that will
handle up to 3,000 watts of power
with savings in space and weight of
up to 70 to 1 over selenium rectifiers
have been announced by the Semi-
conductor Dept., Westinghouse Elec-
tric Corp.

Technical specifications reveal that
the voltage drop across the rectifier
has been reduced to only 0.7 v. at 8 a.

Silicon rectifiers are exceptionally compact

and at a cell temperature of 190° C.
Efficiency of the new rectifiers is
greater than 999%, as compared to
95% for selenium.

The new power silicon diodes are
available in four voltage classifica-
tions: 50, 100, 150 and 200 v. Forward
current rating is 8 a. with natural
convection cooling in ambient air at
25° C. Higher current ratings up to
40 a. can be achieved with forced
cooling.

Emergency Phone System

A new phone system that enables
firemen or policemen to talk directly
to the person placing an alarm has
been announced by Bell Telephone
Labs.

Outdoor telephone sets in brightly
painted housing are mounted at
street corners. When the receiver is
removed from the hook the caller is
in direct contact with his local fire
station. If the call is for police the
call is transferred to the police de-
partment switchboard.

When the call is made a light
flashes on a console at alarm head-
quarters which indicates the box
number and location, so that the op-
erator knows where the alarm is
coming from even if the person re-
porting the emergency is too excited
to talk.

More News on p. 24
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

o il |

AT 3 now

OSCiLiaToRs - ‘ / g
~available

i /m’ﬁﬂ / NEW Consolidated Data Booklets

for Raytheon Magnetrons,
Klystrons and Special Tubes

/
INFORMATION |

O

Chorocterisﬁcs of f
KLYST RON WRITE FOR YOUR COPIES
OSCH.LATORS These valuable free data booklets, which we

will be glad to send you, list most of the prin-
cipal unclassified types manufactured. They
give maximum ratings, typical operating
values, frequency ranges, and power levels.
Indispensable to every engineer’s file.

Raytheon is the world’s largest producer of
CW and pulse magnetrons, available in either
fixed or tunable designs. A compact, eflicient

i teristics of source of microwave power, magnetrons are
~Characie URPOSE being used in a growing number of applica-
SPECIAL P tions.

7 TUBES

Raytheon klystrons, which can be tuned me-
chanically or thermally, fit the widest range
of requirements from 550 to 60,000 Mc.

The special tubes include backward wave
oscillators, square law tubes, storage tubes
and others.

Write today for your data booklets—or tele-
phone WAltham 5-5860. There is no obliga-
tion, of course.

- Excellence in
: Electronics
o ' \\__4

RAYTHEON MANUFACTURING
- COMPANY
UFACTURING COMF !

NS —W ALTHAM 54.\' f Section PT-39, waltham 54, Mass.

oo AT

N Microwave and Power Tube Operations,
RAYTHEON MA
HD POWER TUBE QPERATIO
A
M\(RO‘NAVE

Raytheon makes: Magnetrons and Klystrons, Backword

Wave Oscillators, Traveling Wave Tubes, Storoge
Tubes, Power Tubes, Receiving Tubes, Transistors
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As We Go To Press (cont)

Varian Expands Plant
Facilities at Palo Alto

Two new wings, housing 25,000
sq. ft. of work space, are now in the
process of construction at Varian
Associates’ Palo Alto, Calif. plant.
The additional space will bring the
total plant area to 63,000 sq. ft., re-
ports H. Myrl Stearns, general man-
ager.

The expansion has been dictated
by Varian's increased work in the
field of nuclear magnetic resonance,

| which has produced a growing line
of spectrometers, and associated
equipment, electromagnets, power
supplies and graphic recorders.
Varian microwave engineering has
also been broadened to include radar

¢
hat again?
transmitters and other electronic
Get « CONRAC Monitor rubsystens

| Communications Conclave

Next time a monitor konks out, holds you up, causes loss
in costly man hours, runs up a repair bill, do what all the | _ 4 symposium on “"Communication
major networks do — get Conrac monitors. | By Sedtten sehniguess, spoxsered

Conrac monitors are designed for con-
tinuous duty—give long faithful serv-
ice with a minimum of maintenance.
Low priced, too, considering the qual-
ity. The model CF17R illustrated is
priced at $285 including rack mounting
and picture tube. Other models avail-
able for studio and control room use in
17, 21, 24 and 27-inch sizes. All models
use magnetic focus picture tubes with
18 kilovolt supply, and all have 6 mega-
cycle bandpass.

And while you're deciding on Conrac
monitors, thereisthenew Conrac
Audio-Video tuner to consider. The
AV-12A is designed especially for re-
broadcast applications, both color and
monochrome. Ideal for off-the-air mon-
itoring and video recording. Tunes any
12 channels, and any single channel
may be crystal controlled for un-
attended operation. Get the facts on
Conrac equipment. Write today for
specification sheets and engineering
data, to:

CONRAC, INC.

SINCE 1939

GLENDORA, CALIFORNLA |

el tmBaamemilem s L A am lesi mameen WWW.americanradiOhiStOrV.Cb‘l’h’ Trru o mirecvnAliils IMAIICTDIES @ MNrtabhar 108K

by the IRE Professional Group on
Antennas and Propagation, the Pro-
fessional Group on Communication
Systems, and The George Washing-
ton Univ., will be held in Washing-
ton, D.C. on Nov. 14 and 15, 1955.

The technical program will include
four sessions, on Propagation Mech-
anisms, Communication Systems,
Antennas, and Propagation Studies.

Advance registration fee is $2.50,
and the registration may be made by
mailing a check or money order for
that amount to “Scatter Sympo-
sium,” Geo. Washington Univ,
School of Engineering, Washington
6, D.C, prior to Oct. 31, giving a
return address.

AIEE Transistor Study

An eleven-session education pro-
gram covering ‘“Transistor Theory
and Application” will be given this
Fall by the N.Y. section of the AIEE.
The program, open to the public, is
under the sponsorship of the Educa-
tion Committee of the Power and In-
dustrial Division.

The program will start on Sept. 27
with a lecture on the physics of
semi-conductors by Dr. Wm. Shock-
ley of Bell Labs. The sessions are
being held on the Tuesdays of each
week, from 6:30 to 8:30 P.M., begin-
ning Sept. 27, 1955, at the Western
Union Auditorium, 60 Hudson St,
NY.C.

MORE NEWS '
on page 34



www.americanradiohistory.com

lobe! courtesy of Rembert Wurlitzer
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MARK oF" THE““’CRAFTSMAN ...

e Just as the mark of the master craftsman
is applied only to those articles worthy of his reputa-
= tion, the FXR seal on Precision Microwave Test Equip-
A ment marks each production line unit as a master-
piece of custom craftsmanship.

DEPENDABLE SUPPORT ITEMS
FOR MICROWAVE SYSTEMS

. Stradivarius aimed for the perfect violin. At FXR,
the goal is perfection in microwave components.
The Waveguide-to-Coax Adapter, the Directional
Coupler, and the Broadband Thermistor Mount
shown below were designed with excellent charac-
teristics over the entire waveguide frequency range.
They are only part of our complete line, each item
of which is in its own way a masterpiece of mechani-
cal design and electronic performance. These are
products worthy of the name they carry and the

ADAPTER industry they serve,

L2
WAVEGUIDE-TO-CDAX 4
VSWR = 125

Send for the FXR cataloy, showing a complete line of
custom-crafted Precision Microwave Test Equipment.

DIRECTIONAL COUPLER
Coupling 10 or 20db
Directivity. = 40db.

- X510C
X216A

ll/ ik

Flectronics & Mfay Dlvision

 BROADBAND
THERMISTOR MOUNT
TVSWR £ 15 s

' B

F-R MACHINE WORKS, Inc.

26-12 BOROUGH PLACE, WOODSIDE 77, N. Y. = ASTORIA 8.2800

TRIF.TECH & TLECTDNANIC INNRNICTDIES ¢ MNetnbhar ‘WW amer|Canradoh|StOrV Coanr nradurt infarmntian, use inaniry card nn lnet Anne ax
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TUNE IN ON RADIO

CONDENSER

The experience of Radio Condenser in producing
tuners and variable capacitors to individual require-
ments has consistently proved its value to manufac-
turers through the right combination of quality and
cost. However unusual a problem may be, chances
are that R/C specialists have faced a similar prob-
lem and solved it.

STANDARD HOME RAD10
- q TYPE CAPACITORS

R/C units cover every
™ standard  application,
/. %, including AM-FM re-
. y ceivers. Each is a prod-

fJ duct of high quality,
; performance-proved,
and well adapted to rapid, low
enst quantity production.

For Variable Capacitors
Tuners

The products shown on this page are only a brief
sampling of units designed, engineered, and manu-
factured by Radio Condenser. A more complete
description of products in each category is given in
our catalog, available on request. Or, we will be
happy to arrange a direct interview with a Radio
Condenser Engineer at your convenience.

CAPACITORS
FOR LIMITED SPACE

Among the most recently
announced R/C develop-
ments is a2 miniature varia-
ble capacitor for transistor-
ized radio recejvers, also
adaptable to color TV phas-
ing contrnl. R/C accomplished important
reductions in size with no sacrifice nf
stability or calibration accuracy.

o UHF AND VHF
TELEVISION TUNERS

R/C has provided tuners for major
- TV manufacturers since the earli-
» est days of commercial TV. While
most .such tuners are secret de-

signs, R/C has recently developed
- low cost standard tuners in several

o styles for UHF and VHF TV.

> AUTOMOTIVE
4 RADIO TUNERS

Approximately one-third
of all American automn-
biles are equipped with
R/C tuners. Because every
automobile radin tuner is
an individual case, R/C
custom manufacturing ex-
perience is an impnrtant asset to the radio
manufacturer in this specialized field.

_ STANDARD CAPACITORS FOR
> SPECIAL APPLICATIONS

Always an important
part of R/C activities,
design and manufac-
ture of variable capaci-
tors of a special nature
are handied by a spe-
cial division. Products
include units for every
: type of military serv-
i ice, test equipment, etc.

ELECTRO-
MECHANICAL ASSEMBLIES

As a contract manufacturer of electromechanical
assemblies for industrial and military electronic
equipment, automatic data processing systems, etc.,
R/C also offers engineering assistance in development
and modification, leaving you completely free of pro-
duction worries and details. Complete information on
this well-qualified division is available on request.

RADIO CONDENSER CO.

Davis & Copewood Streets » Camden 3, New Jersey
EXPORT: Radio Condenser Co., International Div., 15 Moore St., N.Y. 4, N.Y. CABLE.: MINTHORNE
CANADA: Radio Condenser Co. Lid., 6 Bermondsey Rd., Toronto, Ontario

wwWw americanradiohistorv com

Electromechanical Assemblies
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Anvone who has adjusted a three-stub matching net-
work for minimum VSWR at mierowave frequencices
kitows this is a time-consnming trial and error operation.

With the new G-R Type 874-MD Sweep Drive pro-
viding automatic sweep for the Type 874-LBA Slotted
Line, this adjustment can be accomplished in 435
seconds. Without automatic sweep, the job could take
as long as 15 minutes; two dozen or more stub adjust-
ments and slotted-line hand-driven operations might
be required before the matched condition 1s accom-
plished. This relatively simple application is an excel-
lent example of the benefits which can be derived

Type 874-MD Sweep Drive
for Automatic Cyclic-Sweeping
of Type 874-LBA Slotted Line

* SWEEP SPEED — continuously ad-
justabte from one full sweep (46
cm) in more than 10 seconds, to
one full sweep in |less than one
second.

* SWEEP RANGE — continu-
ogsly adjustable from 1 ¢m to
cm.

* CRO HORIZONTAL DEFLEC-
TION SIGNAL — voltage divider
with_sliding contact on probe
carriage provides d-c output.

Type 874-MD Sweep Drive . . . includes motor and drive mechanism,
speed control. 50-cm long precision-wound potentiometer for CRO
deflection and adjustable travel stops.................... $220.00

Type874-LBA Stotted Line .. . with Adjustable Stub for tuning Crystal rectifier. .$231.00

through an Automatic Sweep for the precision Type
874-LBA Slotted Linc.

Wherever load adjustments or scutings of any kind must
be made in production or laboratory . Lo minimize
VSWR, create a matched condition or to arrive at some de-
sired impedance . . . the Sweep Drive can save hours of valu-
able engineering time. While the Slotted-Line probe carriage
I1s automatically driven back and forth along the Line, the
load adjustment or change is made slowly but continnousty,
as onc notes the consequent change in VSWR pattern on the
CRO face (or meter dial). The instantancous indication of
VSWR for each immediate setting provides the feedback link,
via the operator’s eye, which permits him to quickly “ease™
the adjustable element in the load into the optimum position.
There are no trial and error operations. The correct congli-
tion is arrived at the first time.

GENERAL RADIO Company P

273 Massachusetts Avenue, Cambridge 39, Massachusetrs, U.5.4. {

90 West Slreel NEW YORK &

8055 13th St.. Silver Spring. Md. WASHINGTON. D. C.
1150 York Road. Abington. Pa. PHILADELPHIA

920 S. Michigan Ave. CHICAGO 5

1000 N. Seward St. LOS ANGELES 38

TELE-TECH & ELECTRONIC INDUSTRIES ¢ October 1955

The uses for this new tool in rescarch and development
laboratories are many. With an oscilloscope, this equipment
not only gives an accurate visual presentation of the standing-
wave over a very wide range of frequencies, but also presents
the phase of the reflection coefficient. Impedance is directly
measured from information on the scope face. For production
*Go, No-Go™ testing, the scope face can be crayon-marked
for maximum acceptable VSWR — the answer appears as
rapidly as the terminations, coaxial switches, connectors or
other elements are connected to the Slotied Line.

The combination of the G-R Slotted Line with Automatic
Sweep provided by the Type §74-MD Sweep Drive can save
valuable engineering man-hours each day, at a time when
enginecrs are in short supply. Keep in mind, this equipment is
designed for busy engineers — not lazy ones.

) 40 Years of Pioneering
_

Prices are net, FOB Combridge
ar West Concord, Mass.

For product information, use inquiry card on last page. 27
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These or similar problems puzzling you?

and classification
of resistive elements

Model 1475 Multi-Range Inductronic D-C  Amplifier
provides amplificatian of a complete span of direct cur-
rent and voltage ranges of either polarity with no sacrifice
in fundamentol accuracy or speed. Has seven current
ranges, from 10 to 1,000 microamperes — and ten voltage
ranges, from 1 to 1,000 millivolts. All ranges immediately
available by the turning of a switch; and an additional
seventeen ranges become available by a knob adjustment
which changes the instrument fram zero left to zera center.
Accuracy 1%. Accessories such as recorders and addi-
tional indicoters can be inserted in the output to o total
of 5,000 ahms without affecting accuracy or calibratian.

High speed inspection

e Precision control of minute | ®
potentials and currents

e High speed inspection
of ferromagnetic materials

® Production testing of
cathode ray tube brightness | o

® Recording extremely low
temperature differentials.

I
f
I
|
I
I
l
|
I
|
!
!
|
I
l
!

o Continuously recording
rate of temperature change
in jet engine test stands

R.M.S. regulation of a-c
oscillators and generators

» Multiplication of two
a-c or d-c signals to provide
a precision product

Precision low power factor
measurements for
production inspection

of transformers and motors

Practical solutions to the above, and many other
problems of low-level measurement and control
have been supplied by the WESTON Inductronic
System . . . an entirely different method of d-c
amplification. Utilizing the deflection of a perma-
nent magnet moving coil system, it converts ex-
tremely low-level d-c to a proportionate a-c signal
and amplifies it to a usable degree . . . then recon-
verts to a d-c level. The system operates at a fre-
quency of 200 KC, and provides a high order of
sensitivity, accuracy and speed. And because of
circuit simplicity, the system is stable and virtually
maintenance free. To learn how you can apply
the Inductronic System in research or production,
call your nearest Weston representative, or write
direct for bulletin B-36-B.

W E S TON Thitsamenls

WESTON ELECTRICAL INSTRUMENT CORPORATION, 614 Frelinghuysen Avenue, Newark 5, New Jersey

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

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955

www americanradiohistorv com


www.americanradiohistory.com

-

1k

G W

.

e

PR : N

jig it i.;%!lll"l?ﬁ
I ~71N g ALY

TORKRITE

CLEVELITE' FOR EVERY USE

. newly improved It possesses excellent electrical insulation properties, has
good machinability, and is highly resistant to moisture.

- and at lower prices. Clevelite is structurally strong, very light and may be

easily punched, machined or sawed . . . certain tough

This fine internally threaded grades may be cold punched satisfactorily.

and embossed tubing is now Clevelite chemical properties are also exceptional . . .
unaffected by solvents and oils . . . resistant to normal
made to fit 8/32, 10/32, strength basic acidic and salt solutions.
Write for folder detailing the seven grades in which
1/4-28, 5/16-24, and CLEVELITE is produced.
5/16-28 cores. Why pay more? For Good Quality . . . call CLEVELAND!

" THE

CLEVELAND CONTAINER

COMPANY
6201 BARBERTON AVE. CLEVELAND 2, OHIO
PLANTS AND SALES OFFICES:
CHICAGO = DETROIT « MEMPHIS » PLYMOUTH, WIS. » OGDENSBURG, N.Y. - JAMESBURG. N.1. « LOS ANGELES

* kK
INVESTIGATE

this outstanding

coil fOrml ABRASIVE DIVISION ar CLEVELAND, OHIO
Cleveiond Contoiner Coneda, Lid., Prescott and Torento, Oni.

* * * Representatives:
NEW YORK AREA: R. T. MURRAY, 603 CENTRAL AVE., EAST ORANGE, N. J.
NEW ENGLAND: R. S. PETTIGREW & CO., 62 LA SALLE RO., WEST HARTFORD. CONN.
CHICAGD AREA:  PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE., CHICACO

* Reg. U. S. Pat. Off. WEST COAST: IRV. M. COCHRANE CO., 303 5. ALVARADO ST., LOS ANGELES
JELE-TECH & ELECTRONIC INDUSTRIES * October 1955 For product information, use inquiry card on last page. 29
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YOU FURNISH THE/PRINT, WE'LL FURNISH THE PART

==
EIVER AND

____TRANSMITTER

GHASSIS

_ ELECTRONIC COMPONENT ~ ¢
OF SYNTHANE HAS DURABILITY, DIMENSIONAL STABILITY,

Although this sturdy end plate will fit into the palm of
vour hand, it has in combination all the dielectric strength,
the physical properties, and the printability the customer
requires. It’s made of Synthane, a laminated plastic, the
same material used in hundreds of other electrical, me-
chanical, and chemical applications.

SYNTHANE CORPORATION, 11 River Road, Oaks, Pa.

Please send my copy of the Synthane cataleg.

| 1
| I
| I
I I
! i
I Name '
| Title }
} Compony - l
I Address == 1
: City Zone State, |
T S ——— l
30 For product information, use inquiry card on last page.

DIELECTRIC STRENGTH o

The blue print for this part calls for accurate machin-
ing, the punching of twenty holes of various shapes
and sizes, and printing or engraving in three different
colors. Synthane delivers finished parts exactly as specified,
ready for the production line. The customer gets them
promptly without problems of tooling up, waste, or rejects.

If you need components with many properties in com-
bination, you will want to know more about Synthane lam-
inates and the Synthane fabricating service. Send in
the coupon for the full story.

[SYNTHANE]

LAMINATED I_S_I PLASTICS

SYNTHANE CORPORATION « O0AKS, PENNSYLVANIA

TELE-TECH & ELECTRONIC INDUSTRIES °* October 1955
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Center Frequency
250 cyceles to 110 ke
Deviation
+5% to *40% of center
[requency
Frequency Response
DC o 40% of handwidth
Input Signal
0.0l volt rms minimum
per subcarrier and 15 volts
rms maximum  for com-
posite of all subcarriers
Ampiitude Modulation
Less than 1% of band-
width change for 10 db
input steps
Output
3 sinFle ended outputs
providing 20 ma of out-
put current
Stability
+0.4% after onc hour
warning
Sensitivity Stability
*+(0.25%
Linzarity
*0.1% from best straiglh:t
line
Power Source
105 to 125 volts, 60
cvcles, 200 watts nominal

A

EET R

4

October 1955

handling facilities.

DC amplifier.

s

intermodulation.

recorder playback have been provided.

channel center frequency can be provided.

eln/l)/

PACIFIC DIVISION

“Bendix' Aviation Corporation
NORTH HOLLYWOOD. CALIF.

www.americanradiohistorv.com

The new Bendix-Pacific TDA-9 Subcarrier Discriminator provides the
accuracy and stability necessary to permit expansion of Ffrequency
Moduiation telemetering systems into high precision and automatic data

Normal, extended or reduced intelligence frequency response
selected by a switch. Signals from proper impedances are of sufficient
level to directly accommodate many of the commonly employed data
recording and handling equipment without additional amplifiers. Freedom
from drift and gain instability is maintained by a chopper stabilized

The design of the band pass filters used in the TDA-9 discriminator
includes a flat response over the pass band, a linear phase shift
characteristic to provide constant time delay of the intelligence signal,
and selectivity to provide adequate channel rejection, preventing systems

Provisions for fine balance adjustment of center frequency from a
remote location as well as wow and flutter compensation during tape

Standard discriminators are available for operation on all RDB bands.
The unit is also operabie over an extended frequency range with center
frequencies of 250 cps to 110 kc without deteriorating the performance
characteristics. Operation using wide deviations up to =409 of the

For product information, use inquiry card on last poge.

EAST COAST OFFICE: 475 5th AVE., N.Y. 17 « DAYTON, OHIO-1207 AMERICAN BLDG., DAYTON 2, OHIO * WASHINGTON, D.C.-SUITE 803, 1701 “*K** ST., N.W.
CANADIAN DISTRIBUTORS: AVIATION ELECTRIC, LTD., MONTREAL 9 *EXPORT DIVISION: BENDIX INTERNATIONAL, 205 E. 42ad ST., NEW YORK 17

31
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MODEL S-11-A
DC-COUPLED
WORK-HORSE OF
INDUSTRY

Size:

n x5 x7"

8% Pounds

v i
ANOTHER EXAMPLE UF‘LLmum PIONEERING ...

The INDUSTRIAL POCKETSCOPE, model S-11-A, has become
America’s most popular DC coupled oscilioscope because of its small size,
light weight, and unique flexibility. This compact instrument has identical
vertical and horizontal amplifiers which permit the observation of low fre-
quency repetitive phenomena, while simultaneously eliminating undesirable
trace bounce. Each amplifier sensitivity is 0.1 Volt rms/inch. The frequency
responses are likewise identical, within —2db from IDC to 200 KC. Their total
undistorted outputs permit effective trace expansion of twice the screen
diameter. The internal sweep generator is continuously variable from 3 cycles
to 50 KC and can be synchronized from positive going signals. Return trace
blanking is optional. Intensity modulation is accomplished by connecting
either directly to the grid of the three-inch cathode ray tubeor thru an ampli-
fier having a gain of approximately 10 and a flal response to 500 KC. Direct
intensity modulation threshold voltage is approximately 1 volt rms. Addi-
tional provisions for direct access to all the deflection plates, the second
anode, and the amplifier output terminals extend the usefulness of the S-11-A
many fold.

WATERMAN PRODUCTS CO., INC.

PHILADELPHIA 25, PA.
CABLE ADDRESS: POKETSCOPE

WATERMAN PRODUCTS INCLUDE

S-4-C SAR PULSESCOPE®

S-5-A LAB PULSESCOPE

S-6-A BROADBAND PULSESCOPE
S-11-A INDUSTRIAL POCKETSCOPE®
§-12-B !ANized RAKSCOPE®
S$-14-A HIGH GAIN POCKETSCOPE
$-14-.B WIDE BAND POCKETSCOPE
S-15-A TWIN TUBE POCKETSCOPE
RAYONIC® Cathode Ray Tubes

and Other Associated Equipment

A
WATERMAN PRODULTS

For produytt information, use inquiry card on last page.
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Coming Events

A lisiing of meetings, conferences, shows, etc.
occurring during the monihs of Ocl., Nov., &
Dec., 1955

Oct, 3-5—National Elecironics Con-
ference, Hotel Sherman, Chicago,
Illinois.

Oct. 3-T—AIEE Fall General Meet-
ing, Morrison Hotel, Chicago, Illi-
nois.

Oct. 3-7T—78th Semi-annual Con-
vention of the SMPTE, Lake
Placid, New York, N. Y.

Oct. 11-13—AIEE Aircraft Electronic
Equipinent Conference, Los An-
geles, California.

Oct. 12-15—Convention of the Audio
Engineering Society, Hotel New
Yorker, N. Y.

Oct. 17-19—RETMA Radio Fall
Meeting, Hotel Syracuse, Syracuse,
N. Y.

Oct. 21-23—New England Hi-Fi
Show, Hotel Touraine, Boston,
Mass.

Oct. 24-25—Annual Technical Meet-
ing sponsored by the IRE Pro-
fessional Group on Electron De-
vices, Washington, D. C.

Oct. 24-26—Sixth National Con-
ference on Standards, sponsored
by the American Standards Asso-
ciation and the National Bureau of
Standards, Sheraton Park Hotel,
Washington, D. C.

Oct. 27-28—Aircraft Electrical Soci-
ety 12th Annual display of aircraft
electrical equipment. Pan-Pacific
Auditorium, Los Angeles, Calif.

Oct. 31-November 4—East Coast
Conference on Aeronautical and
Navigation Electronics, Baltimore,
Md.

Oct. 31-Nov. 4—World Symposium
on Applied Solar Energy, con-
ducted under leadership of Stan-
ford Research Institute, Phoenix,
Arizona.

Nov. 3-4—The Eighth Annual Elec-
tronics Conference, sponsored by
the Kansas City section of the IRE,
the Town House, Kansas City,
Kansas.

Nov. 7-9—Eastern Joint Computer
Conference and Exhibition, spon-
sored by the AIEE, the IRE, and
the Association for Computing
Machinery, Hotel Statler, Boston,
Mass.

Nov. 14-16—IRE/AIEE/ASA Elec-
tronic Technigues in Biology and
Medicine, Shoreham Hotel, Wash.,
D. C.

Nov. 14-17—S8econd International
Automation Exposition, Chicago
Navy Pier, Chicago, Illinois.

Dec. 10-16—International Atomic
Exposition, Cleveland Public Audi-
torium, Cleveland, Ohio.

ELECTRONIC INDUSTRIES * October 1955
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Fairchild announces the opening of a
new plant in Los Angeles, California.
The new plant will expand the
manufacturing, sales and service
activities of Fairchild’s Potentiometer
Division to provide equal facilities
both in the East and the West. It will

Los Angeles, Cal.

' meet the growing need for its products
& X by the expanding electronic and
X 3 % avionic industries on the West Coast.

A complete line of potentiometers will
be manufactured and the new plant
will be staffed to provide complete
Rp engineering and fast delivery service.

Hicksviile, L.I., N.Y.

AVAILAEBILITY AND SERVICE

from L.L.to L.A.

The opening of Fairchild's new West Coast plant
means that henceforward the name Fairchild will not
only stand for the finest in precision potentiometers . . .
it will mean faster delivery and better service, too.
You will be able to get complete engineering service,
quotations, order handling, delivery and repair from
either plant, whichever is more convznient to you.
This is another example of how Fairchild can always
give you the answers, no matter what factors govern
your choice of precision potentiometers. Write
Potentiometer Division, Fairchild Controls Corp.,

a subsidiary of Fairchild Camera and Instrument Corp.,
Dept. 140-84E,

EAST COAST WEST COAST ///R?C%///L{D
225 Park Avenue 6111 E. Washington Blvd,

Hicksville, L.1., N.Y. Los Angeles, Cal.
P:/‘;ECISIOIV POTENTIOMETERS
TELE-TECH & ELECTRONILC INDUSTRIES * October 1955 For product information, use inquiry card on last poge. 33
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Electronic Industries News Briefs

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

AEROVOX CORP., Special Products Div.,
New Bedford, Mass. recently began using
a wider choice of base materials for its
Printed-Wiring process.

CALVIDEO TUBE CORP., Los Angeles,
Calif., recently began 100% production of
aluminized TV picture tubes which list at
the same é)rice as their former line of non-
aluminized picture tubes.

CANADIAN WESTINGHOUSE LTD.,
Standard Electronies’ Canadian representa-
tives, recently handled a transaction in-
volving the sale of their Model 10KW Trans-
mitter, which had its debut at the NARTB
Convention. The order was placed by Sta-
gon cCiJOC' (Channel 7) Lethbridge, Alberta,

anadqa,

CARGO PACKERS, INC. of Brooklyn,
N.Y. has been awarded a contract from the
Mallory Air Force Depot at Memphis, Tenn.
to design and produce a corrosion-proof,
transparent, formed package for instrument
bearings.

COIL WINDERS, INC., New York Ave.,
Westbury, N.Y. is constructing an addi-
tional wing to its gpesent plant for engi-
neering purposes. This new wing will pro-
vide for additional engineering facilities to
metgt the heavy demand for its special prod-
ucts.

CONSOLIDA_TED ENGINEERING CORP.,
Pasadena, Calif., has been awarded con-
tracts totaling $573.000 for three high-speed
data-processing systems to be installed at
the U.S. Air Force's Arnold Engineering
Development Center, Tullahoma, ’Igenn.

ALLEN B. DU MONT LABORATORIES,
INC,, Clifton, N.J. has made application to
the Fcc for approval of a transfer of tele-
vision broadcasting stations WABD New
York City and WTTG, Wash., D.C. to a new
subsidiary corporation, the Du Mont Broad-
casting Corp.

ERIE RESISTOR CORP., Erie, Pa. re-
cently announced its large line of special
assemblies engineered and produced on a
custom basis exclusively at its new Electro-
Mechanical Div,, located in Erie, Pa.

GENERAL ELECTRIC TUBE DEPT.,
Schenectady. N.Y. recently created a new
electronic tube sales district covering most
of Indiana and part of Kentucky. Appointed
sales manager for the new district is
Frank A. Weeks, Jr.

GENERAL ELECTRONIC EQUIPMENT
€0., Mantua Ave., and Glendale St,, Easton,
Pa., will operate as a wholly-owned division
of Radio City Products, Inc., Centre and
Glendale Sis.. Easton, Pa.

G. M. GIANNINI & CO., INC., manufac-
turers of aireraft and industrial electronic
instruments, has leased gquarters on the 69th
floor in the Empire State Bldg., for its East-
ern sales engineering offices. Its Airborne
Instrument Dijv. and head offices are in
Pasadena. Calif.. the Electromechanical Div.
is in E. Orange, N.J., and the Giannini Datex
Div. is in Monrovia, Calif.

INTERNATIONAL RESISTANCE CO., 401
No. Broad St., Phila, Pa. has acquired a
new branch plant located in Burlington,
Iowa. Increased demand for the products to
be manufactured in this plant, Deposited
and Boron Carbon type resistors, necessi-
tated the expansion of plant facilities from
the Philadelphia plant to Burlington.

THE INTERNATIONAL TELEPHONE AND
TELEGRAPH CORP. will construct a new
plant in Los Angeles for the expansion of
manufacturing of electronic equipment by
one of its divisions. the Federal Telephone
and Radio Co. The plant will be constructed
in five parts at a cost of nearly two and
one-half million dollars.

33

BYRON JACKSON, west coast manufac-
turer of pumps, oil tools and electronic
equipment has become the Byron Jackson
Div. of Borg-Warner Corp. of Los Angeles,
Calif. Present management and policies will
be continued.

LANGEVIN MFG, CORP., a subsidiary of
the W. L. Maxson Corp. recently announced
completion of their move to new general
offices and production facilities in L.I.C.,
N.Y. All inquiries should be addressed to
47-37 Austell Place, L I.C.

LEEDS & NORTHRUP CO., 4934 Stenton
Ave,, Phila., Pa., announced that it has
adopted the new temperature-emf tables for
iron-constantin thermocouples recently pre-
pared by the National Bureau of Standards
and recommended as standard for industrial
applications by the Scientific Apparatus
Makers Assoc.

LITTON INDUSTRIES, Beverly Hills,
Calif., has delivered the first of fifteen range
timer units manufactured for the Naval Air
Missile Test Center at Point Mugu, Calif.

THE MAGNAVOX CO.s development of
a new electronic data processing machine
was recently announced by their president,
Frank Freimann. The first machine was re-
cently delivered to the Douglas Aircraft
Corp. and is now being used as part of the
system for measuring and calculating the
performance of missiles and aircraft. o

MAR VISTA ELECTRONICS CO. has pur-
chased the semi-conductor production facili-
ties of Hydro-Aire, Inc., Burbank, Calif.
The new company will continue to function
at 3000 Winona Ave., Burbank, for the next
two months and then will move to facilities
in the Los Angeles area. The firm will make
available transistors in mass production
quantities,

THE MINNEAPOLIS-HONEYWELL REG-
ULATOR CO. recently made plans for the
establishment in England of a technical
training school to groom engineers and
other technical personnel in the use of auto-
"ﬁatifl Scomrol equipment used broadly in
the U.S.

NUCLEAR DEVELOPMENT CORP. OF
AMERICA, 5 New St.,, White Plains, N.Y.
will establish a Westchester County Com-
puting Center in White Plains. The center
will be available to other organizations
which plan to use computing machine meth-
ods in their businesses.

OLYMPIC DEVELOPMENT CO, of Stam-
ford, Conn. has become the Barnes Engi-
neering Co. It is now an independent engi-
neering company. with Dr. R. Bowling
Barnes noted physicist, as president. The
company also owns the Clarksbuw Tele-
vision Cable Corp. of Clarksburg, .Va.

ORRADIO INDUSTRIES, INC., Shamrock
Circle, Opelika, Ala. has announced a new
magnetic recording tape that is said will
double the playing time over standard re-
cording tape. Up to 4 hours can be recorded
without a reel change at 1-% speed. and
8 hours dual track. It will be known as
Irish Double-Play Recording Tape, #7-2400.

PITTSBURGH PLATE GLASS CO., 632 Ft.
Duquesne Blvd., Pltts., Pa., has commenced
work on their multi-million dollar Glass
Research Center in Harmar Township, near
Pittsburgh.

. RADIO CORP. OF AMERICA, Engineer-
ing Products Div., has contracted for the in-
stallation of a multi-hop microwave radic
relay system for the office of Civil Defense,
State of Calif.

RADIO FREQUENCY LABORATORIES,
INC., of Boonton, N.J., electronics manu-
facturer, has awarded a contract for the
construction of a 12,800 sq._ft. addition to
their factory to the Luria Engineering Co.
of Bethlehem, Pa. The new facility will be
used for manufacturing and storage. It is
%cheduled for completion early in Septem-
er.

RAYTHEON MFG. CO. has established a
laboratory at the White Sands Proving
Grounds, Las Cruces, N.M. The laboratory
will conduct tests and evaluation of equip-
ment which Raytheon, as prime contractor,
is developing for Army Ordnance.

RAYTHEON MFG. CO. and Rensselaer
Polytechnic Institute jointly announced the
start of a cooperative plan whereby elec-
trical engineering students at the Institute
will receive practical training and experi-
gnce from the Waltham, Mass. electronics

rm.

RCA SERVICE CO., INC. has opened new
facilities in New York City for the repair,
modification and overhaul of all RCA com-
mercial and industrial electronic equipment.
Located at 419 W, 54th St., the shop supple-
ments the company's present similar facili-
ties in Camden.

THE J. B. REA CO. of Santa Monica,
Calif., has acquired the eguipment, inven-
tory and personnel of the Robey Rotor Co.
of Culver City, Calif., manufacturers of
yroscopes, blowers, and miniature motors
or aircraft and guided missiles.

RYAN AERONAUTICAL CO., Lindbergh
Field, San Diego, Calif., has received a $2.5
million contract from the U.S. Air Force for
the advanced development of electronies
guidance systems for supersonic missiles.

5.0.5. CINEMA SUPPLY CORP., New
York, has opened a new sales office at 6331
Hollywood Blvd., Hollywood, Calif.,, which
will serve nine western states, Alan C. Ma-
cauley has been named exclusive western
representative for S.0.S.

SPERRY PRODUCTS, INC. of Danbury,
Conn., has acquired Western Inspection, Inc.,
Midland, Texas. Western Inspection will be-
come Sperry Western, Inc,, with offices re-
maining in Midland and Odessa, Texas, and
in Lake Charles, Lafayette, and New Or-
leans, La.

UNITED CATALOG PUBLISHERS, INC.,
108 Lafayette St., New York City, are chang-
ing the name and revising the cover design
of the annual buying guide and reference
volume, Radio’'s MASTER. The 20th edition
will be known as the Radio-Electronic
MASTER.

UNITED TRANSFORMER CO., 150 Varick
St., N.Y.C. recently began operations at the
company's new plant, called the UTC-Pacific
Div., located at 4008 West Jefferson Blvd.,
Los Angeles, Calif.

THE WESTINGHOUSE AIR BRAKE CO.,
recently purchased the capital stock of Cor-
vey Engineering Co., 2610 Jefferson Davis
Highway, Alexandria, Va. Corvey engages
in electronies research and development and
also provides specialized engineering serv-
ices to industry and government.

) o

MORE NEWS
on page 44
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COMPRESSION
" TYPE
*P/-\ITENTS ' END SEALS

PEIT\IDlNG—

FOR HERMETICALLY SEALING
ALLRIGHTS CONDENSERS, RESISTORS AND
RESERVED OTHER TUBULAR COMPONENTS

|

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

= /ze'lej ﬁcttﬂ

COCMPRESSION
CONSTRUCTION
PROVIDES THE
TIME-PROVEN
LASTING SEALS

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

E-I Leadership—in the field of
hermetic sealing assures dependability, economy and fast delivery . . .
specify E-I for multiple headers, octal plug-ins, transistor bases and
closures, sealed terminals, end seals and color coded terminals.

=
ELECTRICAL INDUSTRIES o

Dieision of dinpierex Eectionics Corporalion « 44 SUMMER AVENUE, NEWARK 4, NEW JERSEY
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Allen-Bradley molded fixed resistors are available in four sizes—
Type TR 1/10 watit; Type EB !4 watl; Type GB 1 watl; and Type
HB 2 watt. They meet RETMA, JAN-R-11 and MIL-R-11 specifica-
tions. Roled at 70C ambient, they require no derating if used on
plastic board assemblies. When used according to published
ratings, they will not open circuit nor have large erratic resist-

kance changes. In cartons or on reels for avtomatic cssemblyj

Allen-Bradiey Type ] molded variable resistors are made in
single, dual, and triple unit construction in total resistance values
from 50 ohms to 5 megchms. They are roted at 2 walts at 70C
ambient. They are outstanding far their law naise characteristics,
initially and after use. Metal parts are made of corrosion-resist-
Kunt materiols. Taps can be supplied at 40, 53, and 68% of

effective rotation. A Quality product throughout.

ALLEN-BRADLEY QUALITY COMPONENTS

[Type G molded variable re-
sistors {1y inch diam} are

- )

ideal for subminiature as- iy 5 1}:‘
semblies. Available with = : "g,;j : ﬁ"-“lﬁ
plain bushings or lock-type s vl i
bushings with plain or screw- crewdriver Lock-type
driver shafts, Roted at Y2 slot bushing

watt. Total resistance from
100 ohms to 5 megohms.

Type T molded variable re-
sistor (1 inch diam) are com-
pact V3 watt rheostals or po-
tentiometers for hearing aids
and other compact applica-
tions. Rated at 70C ambient.

Total resistance available
kfro:n 100 ohms to 5 megohms.

( Ceramic dielectric capacitors
Type GP—General purpese

capacitors for by-pass and
filtering ot ambient tempera- |
tures up to 85C. In RETMA, |
{ B9 |
i |
|
] ]

4
JAN, and MIL values from |
10 mmid to 022 mid in d-¢
voltage ratings of 500, 1000,
|
1
Every step in the manufacture of
these capacitors is performed in
the Allen-Bradley plant.
ves from 5 mmf to 470 mmf. j

2500, and 5000 volts.
Allen-Bradiey radio, electronic, and television components are a
QUALITY line of basic units for all types of electronic equipment.
Their stable performance characteristics and their conservative
ratings make them ideal components for critical applications in
military electronic devices. They are widely used in industry, and

ALLEN -

Other capacitors are Type |
TC temperature compensat- I
ing; Type LB line by-poss; - | -I
and Type DY deflection yoke
capacitors for television scan-
ning frequencies and volt-
ages in standard nominal val-

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

N

RADIO & \i' LEVISION

ELECTRONIC CIRCUITS

Type FT feed-thru ond Type
SO stand-off discoidal ca-
pacitors exhibit no parallel
resonance effects normally
encountered with tubular ca-
pacitors in YHF and UHF fre-
quency ranges.
Type FT feed-thruv copaci-
tors are furnished with sol-
.i"- dering tabs or with screw
ol thread mountings.
’h‘-.f' 2 Type SO stand-off copaci-
a tors have soldering tabs,
;;: screw thread mountings or
i) self-tapping threads.
o Both types are available
Type FT feed-thru from 5 mmf to 1000 mmf.

capacitors
A-B ferrite corom
are offered in 3

performance clas-
sifications =WO-1,
wO-2,and WO-3.
The WO-2 ma-
terial has lower
losses and higher
permeability, mak-
ing possible ap-
preciable cost
savings in designs
of television re-
ceivers. Write for
performance data
on Allen-Bradley
ferrite cores.

( a ) 5
éﬁh Fn @a

Type SO stand-off capacitors

= -

: F

Available in various shapes and sizes to
fit black and white and color television cir-
cuits or for general electronic applications.

\.

by manufacturers of radic and television receivers. There are
many additional QUALITY items in the Allen-Bradley line, that are
not shown here, which merit your consideration. Allen-Bradley
sales engineers are located in principal cities from coast to coast.
Call your nearest Allen-Bradley office for technical data, today.

In Canada
Allen-Bradley Canada, Lid.
Galt, Ont.

RADLEY

TOMPONENTS

wuaLITY

36 For product information, use inquiry card on last page.
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FOR FINE SOUND ALL AROUND

>~
@]/(V')ze %wza{ @/nc has
standardized on audiotape audiodiscs audiofilm

Bob Fine, of

C. Robert Fine, President, and Al Mian, Chief Mixer, at master con-
trol console of Fine Sound, Inc., 711 Fifth Ave., New York City.

&

. . . because “No other sound recording
media have been found to meet our exact-
ing requirements for consistent, uniform

quality.”

e »
audiotape . e mognerc

recording tape you can buy — known the
world over for its ouvtstanding performance
and fidelity of reproduction. Now avail-

able on % -mil, 1-mil and 1Y%;-mil polyester
film base, as well as standard pfastic base.

'y . 4
md‘s“ exceed the most

exacting requirements for highest quality
professional recordings. Available in sizes
and types for every disc recording applica-
tien.

In professional circles Bob Fine is a name to reckon
with. His studio, one of the country’s largest and
best equipped, cuts the masters for over half the
records released each year by independent record
manufacturers. Movies distributed throughout the
world, filmed TV broadcasts, transcribed radio
broadcasts, and advertising transcriptions are re-
corded here at Fine Sound, Inc., on Audio products.

ey »

magnetically coated
standard motion piclure film base,
provides highest quality synchronized re-
cordings for motion picture and TY sound

fracks.

on

Every inch of tape used here is Audiotape. Every

TELE-TECH & ELECTRONIC INDUSTRIES -

disc cut is an Audiodisc. And now, Fine Sound is
standardizing on Audiofilm. That’s proof of the
consistent, uniform quality of all Audio products:
these Fine Sound craftsmen use them exclusively.

To get the most out of your sound recordings, now
and as long as you keep them, be sure to put them
on Audiotape, Audiodiscs or Audiofilm. THEY

SPEAK FOR THEMSELVES. * Trade Mark

AUDIO DEVICES, Inc.

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 5t., New York 16, N. Y, Cables *ARLAB"

October 1955

For product information, use inquiry card on last paoge.
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Ulcra-thin tape for bobbin ¢ores is rolled to
high precision standards for thickness and
finish on our own 20-high Sendzimir cold
reducing mill, beta-ray conurolled.

W/zéfé—éob BULLETIN TC-108

“TAPE-WOUND BOBBIN CORES
FOR COMPUTER APPLICATIONS”
Includes essential data on applications and

properties, fabrication and testing of Arnold
Bobbin Caores; lists standard sizes, etc.

ADDRESS DEPT. T-510

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

specify BOBBIN CORES hy ARNOLD

These cores, fabricated by winding ultra-thin tape of high-permeability
magnetic materials on ceramic bobbin cores, possess ideal qualities for
use in electronic computer assemblies as memory cells.

Specifically, their desirable properties include quite rectangular hysteresis
loops, relatuvely low coercive values and high saturation densities; plus
temperature stability and the ability to shift in a few microseconds from
negative remanence to positive saturation, and vice versa, under conditions
of pulse excitation.

Arnold Bobbin Cores are available in a wide range of sizes, tape thick-
nesses, widths and number of wraps to suit the ultimate use of the core.
Magnetic materials usually employed are Deltamax, Square Permalloy
and Supermalloy, in standard thicknesses of .001’’, .0005",.00025"
and .000125". Special advantages derive from Arnold’s position as a
fully-integrated producer of wound cores, able to maintain precise control
over every production operation . . . melting, rolling, winding, testing, etc.
® et us supply your vequivements for bobbin cores or any other magnetic marerials.

WBD 5687

THE ARNOLD ENGINEERING (CompANY

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION
- General Office & Plant: Marengo, lllinois
DISTRICT SALES OFFICES . .. New York: 350 Fifth Ave.

Los Angeles 3450 Wllshlre Blvd Boston: 200 Berkeley St.

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955
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TRANSMISSION LINES

~

ey e

v

WAVE GUIDE is produced to the
most rigid standards in the in-
dustry. The high efficiency, high
power handling capacity, and low
VSWR of this new copper clad
steel wave guide make it the recom-
mended choice for UHF-TV,
ANDREW will design your com-
plete wave guide system for easier
and less costly installaticns.

RIGID AIR DIELECTRIC LINE—
ANDREW designed and manu-
factured transmissicn line is noted
for its mechanical and electrical ex-
cellence. VSWR on all ANDREW
standard lines is low. Especially
designed flanges and inner con-
nectors make positive contact at
all connections.

HELIAX®, a truly flexible air di-
electric cable is recommended for
all installations from AM through
Microwave. It has a very low
VSWR at any f{requency, and is
the easiest cable to install—no
hanger or layout problems, and
no special tools required.

on 0 o s S e e B e B R e o e W M N G M M R e
- o o Y S e R W v R e ks s b M B W = =

- SYSTEMS ENGINEERING "
~ factures complete antenna
- including antennas, transmis
- related components.
_engineering guide.

i
~ ; ORPORATION |
L _ L am (= » ’ ] ¥ %
363 EAST EET : CHICAGO 19 Offices int NEW YORK » BO
5 # < by £ Ay > -~ 4 -
i L 5 F 4y fhomii®
2o he . =
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Eimac Amplifier Klystrons and Circuit Components

—the easy, economical approach to high power,
UHF/microwave transmitters

i
[+ b 8
ant JL

Design and construction of a high power UHF/micro-
wave transmitter for beyond-the-horizon communication
and other microwave applications is simple and
straight-forward with an Eimac amplifier klystron and
circuit components. In fact, it's easier to build than a
low frequency Class C amplifier. Eimac high power
amplifier klystrons, plus Eimac circuit components con-
sisting of A) Magnetic framework B) RF output load
coupler C) Magnetic beam-control coils and D) Con-
venient tuning wide range RF resonant cavities comprise
the essential elements of a final amplifier package. By
adding conventional power supplies, control circuits,
driver and cabinets to the Eimac klystcon-circuit com-
ponent package, high power at UHF is easily obtained.
Eimac developed klystron and circuit components pro-
vide equipment manufacturers with the easy economical
approach to high power microwave transmitters. In
many cases, existing low power equipment can be used
as a driver for the higher powered amplifier.

Radio Frequency circuitry is completed outside the
vacuum system of Eimac klystrons through circuit com-
ponents. This allows unmatched economy by eliminat-
ing repurchase of costly RF circuitry with each tube
replacement.

The reliability and performance of Eimac klystrons
is proven, as they were employed extensively in estab-
lished microwave scatter-type communication systems.

For an easy and economical approach to reliable
high power microwave transmitting equipment, investi-
gate the incomparable capabilities of performance-
proved Eimac developed klystrons and klystron circuit
components.

-
e

-
<

L D
Magnetic frame work Qutput load couvpler Magnetic beam-control coils Resonant cavities
EIMAC AMPLIFIER KLYSTRONS

FREQUENCY RANGE—MC CW POWER FREQUENCY RANGE—MC CW POWER FREQUENCY RANGE—MC  CW POWER
3K30001A 400.600 2000w 3K20,000LF 580-720 5000w 3K50,000LF 580-720 10,000w
3K3000LQ 760-9 i 3K50,000LK 720-890 10,000w
80 2000w 3K20,000LK 720-890 5000w 3K50 00010 850-1000 10,000w
3K20,000LA 470-580 5000w 3K50,000LA 470-580 10,000w 4K50,0001LQ 750-1000 15,000w

For product information, use inquiry card on fost page.,

For further information write our technical service department.

EITEL-McCULLOUGH, INC.
SAN BRUNO « CALIFORNIA

World's Largest Manufacturer of Transmitting Tubes

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955
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5000 WATT
BROADCAST
TRANSMITTER
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THE BIG TRANSMITTER in the 5 KW. field
is now available at a new low price

IN SALES, DESIGN and ENGINEERIN

IN BROADCASTING EQUIPMENT
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New Mallory Cardboard

Tubular Capacitors

. .premium performance

alt no increase in cost

Never before has quality like this been built into
cardboard tubular electrolytics. At no increase in
price, this new series developed by Mallory offers
you a combination of features unique in this type
of capacitor:

Minimum size, high ripple current ratings, low RF
impedance . . . obtained through use of genuine
fabricated plate anodes.

Long life, high stability temperature rating up to
75°C...due to fabricated anode and etched cathode.

Low leakage current.

Low-resistance tab-to-lead wire connections . . .
welding ends danger of intermittent or high resis-
tance connection.

Low moisture loss . . . cartridge is foil wrapped: wax
impregnated cardboard tube is sealed with wax at
both ends.

High dielectric strength, exceeds U.L. requirements,
due to improved low-moisture absorbent separators.

Rugged, flexible leads . . . covered with plastic insu-
lation rated for 105° C, have U.L. approval.

The new series comes in single, dual, triple and
quad sections, with leads all coming from one end
or from opposite ends of the cartridge. A complete
choice of voltage and capacity ratings is available.

For technical data, write or call Mallory today. A
Mallory capacitor engineer will be glad to consult
on your circuit requirements, to suggest possible
cost-cutting simplifications based on Mallory’s
long experience in all types of applications for
electronic components.

Parts distributors in all major cities stock

Mallory standard components for your convenience.

Serving Industry with These Produects:
Electromechanical—Resistors ® Switches ® Television Tuners ® Vibrators
Electrochemical — Capacitors o Rectifiers ® Mercury Batteries

Metallurgical—Contacts ® Special Metals and Ceramics ® Welding Materials

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

li

Inside of the case is this foil-wrapped cartridge. Tabs are
welded to the leads, to prevent intermittent connections.

PR MALLORY & CO._lnc.

ATLOR

F. R, MALLOEY & CD,, INDIAMAFOLIS &, INDIAMA

Imi;
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VACUUM ELECTRONIC COMPONENTS

JENNINGS VACUUM TRANSFER RELAYS

with self contained DC coil easily mounted by
Aircraft Marine Products in their pulse forming networks

HREE Type RD1 Normally Open Vacuum Re-

lays are soldered to the side of the pulse form-
ing network so thot each evacuvated contoct en-
closure is immersed in silicone cil with the rest of
the network. The use of these relays therefore re-
sults in fewer high voltage bushings, contacts that
will not contaminate, and short lead lengths that
minimize inductance and stray capacitance. This
construction also permits the built-in DC actuating
coils to be removed without disturbing the sealed
network.

These relays easily meet standard vibration tests of
10 to 55 cps and shock tests of 15 G. Temperature
requirements are —55° C. to +85° C. with 30
minute operation at 105° C.

The RD1 is a SPST relay, available with either nor-
mally open or normally closed contacts. A similar
relay {Type RE2} has SPDT contacts and slightly
larger modzls (Type RM2 and RM4} are made with
2PDT and 4PDT contact arrangements. These units
have peak working voltage ratings up to 12,000
volts and continuous RF current ratings of 10 am-
peres rms at frequencies up to 30 mc. It is also
possible to make and break under load with fast
break times of less than 10 milliseconds. Switch
capacitances are as low as 0.1 mmid and contact
resistances are as low as .005 ohms. As their con-
tacts are sealed in a vacuum, contact resistance
does not increase with usage. This factor makes
them excellent general purpose relays for DC
switching.

Write us regording your own reloy probiems.
Literature mailed on request.

JENNINGS RADIO MANUFACTURING CORPORATION - 970 McLAUGHLIN AVE. P.0.BOX 1278 - SAN JOSE 8, CALIFORNIA

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955

For product information, use inquiry cord on last page. 43
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CIALIZED
SERVICE

.....keeps your Ace
enclosure on the job!

Put it up . . . take it down . . .
air condition it . . . make it
larger—or smaller! Whatever the future demands of
your Ace shielded enclosure, you’ll be prepared.
Years from now you'll still benefit from the same
sound advice and counsel offered by Ace engineers
. in the original design of your enciosure. Why? Be-
by cause Ace—and only Ace—stands behind the serv-
3 20 ice of your enclosure, as well as the performance.
C Little wonder, then, that laboratories, hospitals,
manufacturers of every description, and the military
prefer Ace. I!’s the one enclosure you can buy today
for lomorrow’s needs. Whether vou’re interested in
an entirely new enclosure or modifi-
cation of your present installation,
vou'll find it pays to call on Ace.
Detailed information on the com-
plete line of Ace enclosures—{eatur-
ing highest atientuation, full inter-
changeability™, inside bolting™ . . .
and excecding the performance re-
quirements of MIL-S-4957(ASG) —
is given in Bulletin 10 available on
letterhead request.

(#Patents Pending)

ACE ENGINEERING & MACHINE COMPANY

3644 North Lawrence Street ° Philadelphia 40, Pennsylvania

44 For product information, use inquiry cord on last page. TELE-TECH &
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MAGNETIC TAPE RECORDS
standardization will be a topic of dis-
cussion at the Eastern Joint Com-
puter Conference to be held early
this November at the Hotel Statler
in Boston. Manufacturers of comput-
ing equipment and other interested
parties will be called upon to discuss
technical problems concerning inter-
changeability of records.

ELECTRONIC DATA PROCESS-
ING machine of an advanced type is
now being used in the design of the
Seawold, newest atomic powered
submarine. The new IBM equip-
ment is a 650 DMagnetic Drum
Data Processing Machine contain-
ing a memory unit capable of
storing 20,000 digets and calculates
more rapidly than previous in-
stallation. Machine is being used
to determine nuclear shielding
requirements within the vesel,
vibration frequency analyses on
equipment to be mounted in the
submarine, expansion reactions and
stresses in piping systems, heat
transfer problems, hull structural
strength calculations and scund at-
tenuation problems.

ATOMIC ENERGY COMMISSION
and Dept. of Commerce are co-
operating to make public, as prompt-
ly as possible, non-classified AEC
research reports of industrial sig-
nificance. 961 reports are released
and listed in new “List of AEC Re-
search Reports for Sale” through
Office of Technical Services, U. S.
Dept. of Commerce, Washington
25, D.C.

TV CAMERAMEN are promised
quick easy relief from troublesome
highlights that often result from the
strong lighting required on tele-
vision sets. A new aerosol anti-glare
spray is now being marketed by
E. I. DuPont de Nemours & Co. It
is nonflammable. In fact, it reported-
ly acts as a fire extinguisher when
sprayed on burning paper.

NEW ELECTRIC CABLE now
being introduced by United Cable
Corp. Harwood Bldg., Scarsdale,
N.Y, features ability to stretch to
over twice its own length. Current

(Continued on page 46)
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PYRAMID SOLID DIELECTRIC GLASSEAL! CAPACITORS FO

© POINT PREFER

Burton BrownE/NeW York

1

1. Hermetically sealed in metallic cases.
2. Power factor less than 1%.

3. Subminiature in size.

4. Available in beth inserted tab and extended

foil constructions.

For complete engineering information contact your

local Pyramid representative or write to—

CAPACITOR DIVISION

PYRAMID :.ccrnc conrn

TAAE .%o bR st raMohistory o8 *

ENCE

Especially sturdy capacitors capable of wi
standing vibrational stresses of high ace
eration and frequency, and severe she
conditions encountered in guided missiles ¢
cirborne equipment.

Utilize new, rugged compression-seal tyj
glass-to-metal solder-seal terminals. Ten
nals will not work loose or rotate unc
any operating condition.

Functional operating range from —55°C
+125°C.

Operates normolly under severe humid
conditions.

Production tests for voltage breakdow
capacitance, power factor, insulation res
tance and seal are performed on a 10¢
basis.

Capacitance range: .001 mfd. to 1.0 mf
voltage range: 100 to 600 V.D.C. operatin
can be provided to standard tolerance
*20% or to closer tolerances, if desire

+ FACTORS
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CABLEA

CHEAP

lo-It-yourself

The above statement won't lift the eyebrows of elec-

tronic equipment manufacturers. They know the pro- ":: :
curement, engineering and production difficulties "
involved in making their own cable assemblies and e |
harnesses. o
Fortunately, there is a solution. ,‘
ANMPHENOL can assume the various problems of Ea
procurement, engineering and production — :
AMPHENOL can make cable assemblies and harnesses 4
more efficiently, more inexpensively than com- _

‘ ' panies geared only to equipment manufacturing. o
Why? B

i
.

d

AMPHENOL solves the procurement problem
because AMPHENOL manufactures the majority of

assembly and harness components. Connectors, w
sockets, plugs, cable—all are instantly at hand. X
The Engineering Department at AMPHENOL =

needs no introduction to the electronics indus-
try. Their skills and capacities are well known. |
Finally, the key to fast, economical cable as- !
sembly production is employee experience. E
Working in AMPHENOL’S most modern plant, "
highly trained employees practice their com- 1
plex trade with skill and assurance.
For any size cable assembly or harness—
turn to AmpHENOL for assistance!

AMERICAN PHENOLIC CORPORATION
chicago 50, illinois

in Canada: AMPHENOL CANADA LIMITED, Toronto

WWW americanracior

TELE-TIPS
e

"

(Continued from page 44)

carrying capacity is up to 5 amps
with insulation between conductors
adequate to withstand 800 volts,

TRANSISTORIZED PORTABLES
are apparently reliable and rugged.
In a recent letter to Raytheon Mifg.
Co. S. J. Carter reports that he
stuinbled and dropped such a re-
ceiver into 14 ft. of salt water. It was
fished out after four hours, rinsed
in fresh water and then set in the
sun to dry. Replacing batteries three
hours later, the set worked *not
quite as well as originally, but still
strong enough to get any of the sta-
tions in New England.”

ZIRCALOY-2 is the name of a
new zirconium alloy that is so resist-
ant to the extremely corrosive action
of high temperature, high pressure
water in nuclear reactors that in a
year’s time only 0.0010-in. of corro-
sion can be measured. It was devel-
oped by Westinghouse atomic power
division.

ATOMIC BATTERIES at present
time,. can be considered only for
very low power applications, ac-
cording to a recent paper by Dr.
E. G. Linder, Paul Rappaport, and
J. J. Loferski, all scientists at RCA’s
David Sarnoff Research Center,
Princeton, N.J. Present possible ap-
plications lie only in the microwatt
range of such devices as radiation
meters, timing circuits and simple
transistorized equipment. Practical
energy levels for commercial appli-
cations will undoubtedly rise as the
atomic energy industry develops,
but what is needed is a radioactive
material of low cost, low quantum
energy and a suitable half-life.

CLOSED CIRCUIT TV installations,
with features and performance to
meet almost any task, for between
81000 and $5000 are now possible ac-
cording to Max. H. Kraus of Jerrold
Electronics Corp., Phila. Pa. Speak-
ing at the Fall General Meeting of
the AIEE, on the growing and bright
future for this service, Mr. Kraus
also pointed out that such installa-
tions previously cost $5000 to $9000.
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time on our hands

Here’s 2 handful of microtime. . . doled out in hundredths of a millimicro-
second. It’s our new HELIDEL* delay line.

It's precise...wide-band . . . continuously variable. This is not an adwriter’s
pipedream...it’s an engineer’s, come true.

Which means that definitions are in order.

Precise = delay increments of only 2 x 10~ sec; resolution 0.019 and
better; linearity “better than +19;”...actually, so fine it can’t be measured.

Wide-band = transmission of pulse signals up to 20 mc with negligible
phase-distortion, overshoot, or distortion of waveshape.

Continuously variable =a distributed-constant, electromagnetic type. . .
dreamed up in 1946. . . developed in helical form since 1951, by Helipot
and DuMont.

The HELIDEL is already used successfully in color-Tv broadcasting and
oscilloscopes. . .and as a trimmer in transmission systems.

What can you dream up?

To help you dream,

T
PEERETREERR N there's a 10-page technical
SREARAEL ' e I 0 paper on the HELIDEL,
R e L first in precision potentiometers Dbresented at the 1954

oo WESCON...and a new dala

Helipot Corporation [South Pasadena, California sheet, with complete specs.
Engineering representatives in principal cities For your copies, write
a division of BECKMAN INSTRUMENTS, INC. \ ekt for Data Filo; 1004

444 *THADEMARK

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955 For product information, use inquiry cord on fast page.
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SIMPLIFY YOUR DESIGN PROBLEMS WITH

o o o o o e e o o o e e -

1 I
' TABLE OF MAGNETIC PROPERTIES OF FERRAMICS® I s AN DARD
} i
|  PROPERTIES  UNIT c £ G H H-l Q 1|
I Initiat Perm. 1
| at1me/sec. — 250 750 410 850 550 900 125 | ®
} *Max. Perm. — 1100 1710 3300 4300 3800 3000 400
{ °Sat.FluxDens. Gauss 4200 380C 3200 3400 2800 2000 3300
: *Residual Mag. Gauss 2700 1950 1050 1470 1500 700 1050 :
| *Coercive Force QOersted 2.1 .65 .25 18 35 .30 2.0 i
| Temp. Coef of '
| _tnitial Pecm. %,°c 40 25 13 66 .80 .30 .10 max :
[ Curie Point 4°C 330 160 160 150 125 70 350 | G NER " C RAM cs
| “vol. Resistivity — Med. Med. High Med. Med. Med. High ) by ENE L = i
| : i
: Loss Factor: = : The standard parts listed offer maximum economy and
I Aty mes s ~  Hig57 Tougs wedos Doesd 000% 0003 ooTEm 1 faster d.ellveries. They are available in all the grades of
= mes /sec. — 0008" 0020 .00075 .00155 0010 .0050 00004 | Ferramics shown in the TABLE OF MAGNETIC PROP-
i *Measurements made on D.C. Ballistic Galvanometer with Hmax = 25 : ERTIES above_a. Cores of other sizes or Shape can be made
| oersteds. Above data is based on nominal valuss. y  to your specifications. For additional infermation or quo-
e e . . B T B | tations call, wire or write.

STANDARD TOROID CORES TYPE 1 STANDARD TOROID CORES TYPE 2

Part No. A B C 3 Part No. A B C F-259

F-108 1875 1375 .250 F-109-1 870 .540 .093

F624-1 870 540 093 F109-2 870 540 .156 ol SN
| p-624-2 870 540 .156 F-109-3 .870 540 .250 - F-268
"k624-3 870 540 250 F259  .230 .120 060 F-421-3
F-625 375 187 125 F262 375 187 125

F-626-1 1.250 .750 .187 F-268-1 1.250 .750 .187

F626-2 1250 750 375 F268-2 1250 .750 375

Fo26.3 1250 750 250 F268.3 1.250 750 .250 c

F-627-1 500 312 .093 F-421-1 500 .281 .093 e

F-627-2 500 312 .16 F.421-2 500 281 .156 ;

F-627-3 .500 312 .250 ~ F-421-3 500 281 250 i

Part. No. A B c b E F STANDARD CUP CORES—TYPE 1
F-260 937 386 718 .175 312 145
F-261 590 197 468 150 250 .09
F269 1500 500 1250 375 500 .145
f.280% 590 197 468 150 .250 .096
“r283* 937 38 718 175 312 145

F-289 563 177 450 080 .150 .093

*Adjustable over a range of approx. 10 percent of effect perm.

Part No. A B [ D
T k210 937 38 718 175

F-211 590 197  .468 150
 F-290 563 177 450 080

CERAMICS CORPORATION

TELEPHONE: VALLEY 6-5100
GENERAL OFFICES and PLANT: KEASBEY, NEwW JERSEY

MAKERS OF STEATITE, ALUMINA, ZIRCON, PORCELAIN, SOLDERSEAL TERMINALS, “ADYAC” HIGH TEMPERATURE SEALS,
CHEMICAL STONEWARE, IMPERYIOUS GRAPHITE, FERRAMIC MAGNETIC CORES

48 For product information, use inquiry card en last page. TELE-TECH & ELECTRONIC INDUSTRIES * October 1953
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Jurn 1o BAISS

for all youx
fuse needs

siz- -
&

hi

.
v

vt
!l i 4
It is casy to select a BUSS fuse to do the Hysllit ﬂ,‘!
job right. The BUSS fuse line includes: dual- i '
element (slow blowing), renewable and one- i
time types — in sizes from 1/500 ampere up m
.- . plus a companion line of fuse clips, blocks e e

and holders. IF YOUR PROTECTION PROBLEM  “icrica resiicrion
IS “DIFFERENT""!

COMPLETE LINE

[
3
L N

BUSS FUSES ARE MADE TO PROTECT . . ) i
— NOT TO BLOW NEEDLESSLY You can save cngincering time by letting the' BUSS
fuse engincers help you select the fuse best suited to

your particular conditions. If possible, the fuse
selected will be available in local wholesalers’ stocks,
so that your device can be easily serviced.

To assure unfailing dependability — every
BUSS fuse normally used by the Electronic
Industries is tested in a sensitive clectronic
device. Any fuse not correctly calibrated,
properly constructed and right in all physical Be sure to get the latest information on BUSS and

dimensions is automatically rejected. FUSETRON small dimension fuses and fuseholders
.« « Write for bulletin SFB,

With the costofa fuse being so insignificant
compared to the value of the equipment it pro-
tects and the value of your good name — it is
Just good business to refuse to tike a chance BUSSMANN MFG. CO. (pivision of McGrow Electric Co.)
on anything less than BUSS quality in fuses, | UNIVERSITY AT JEFFERSON ST. LOUIS 7, MmO,

1055

Makers of a complete line of fuses for home, farm,
commezrcial, electronic, outomotive and industrial yse.

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955 For product information, use inquiry card on last poge. 49
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Solar specials

can solve your e

design problems

WwWe'll build electro-ceramic
components and assemblies
for any requirement

When chassis space is too small, or ambients
too high for standard components —call Solar.
Ditto when you need whole circuits condensed
into limited-size areas...or many components
integrated into a single unit. Solar takes

your problem and winds up with the needed
special components or sub-assemblies.

Equipped for the job

The Solar research laboratory is amply

staffed with personnel experienced in designing
specials. Engineering facilities are complete—
we even do our own ceramic compounding,
which gives us the flexibility to design

exactly what you need —or adapt to it.
Extensive production facilities, recently
expanded, enable us to manufacture your
specials in the shortest time possible.

No martter how complex A
your problem, send it in. We'll 1 \

work with you—in confidence.

SOLAR MANUFACTURING CORP.
New York, N. Y.

SALES OFFICES: 46th & Seville, Los Angeles 58, Calif. }

4000 W. North Ave., Chicago 39, Il

CERAMIC CAPACITORS ® PRINTED NETWORKS ® PIEZO CERAMICS

50 For product information, use inquiry card on last page.
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BOOKS

Magnetic Materials in the
Electrical Industry

By P. R. Bordelf, B.Sc., M.I.E.E., F. Inst. P. Pub.
lished 1935, by Philosophicel Library, Inc., 15 East
401k St., New York 16, N.Y.

This book, written for engineers and
physicists in industry, is primarily in-
tended to bridge the gap between an
academic study of the properties of
magnetic materials and the limited
treatment accorded the subject in text-
books for engineers. One of its aims is
to link the properties of magnetic mate-
rials with their numerous applications.
The ability of the author to make more
understandable the chapters on the
properties of the large numbers of mag-
netic materials now available will be
of special interest to electrical engineers.
Beginning with an outline of the theory
of ferromagnetism, the author goes on
to a discussion of the influence of
magnetic theory on the development
of materials. Subsequent chapters cover
the historical development, application
and testing of permanent magnets and
of soft magnetic materials. Further
chapters are devoted to sound record-
ers, non-destructive testers, transduc-
tors and transducers. A glossary of
terms and units, and tables showing the
properties of materials have been in-
cluded to help eliminate the complexi-
ties caused by the variety of terms and
units used commercially on the sub-
ject. Eleven chapters in all constitute
a book which relates in an effective way
electrical engineering practice to the
scientific principles and physical phe-
nomena of ferromagnetism.

Point-to-Point Radio Relay

Systems 44 MC to 13,000 MC

published Sept. 1954, by the Gov't. Service Div.,
RCA Service Co., Inc., Comden, N.1., for Air Force

Cambridge Resecrch Center, Air Resecrch and De-
velopment Commaond. 226 poges, price $2.00.

Designed for use by engineers, this
publication is a new manual on wave
propagation and other aspects of VHF
and microwave and radio relay systems.
There are chapters devoted to such
subjects as “Basic Wave Propagation,”
“Path Attenuation,” “Fading,” “Weather
versus Propagation,” “Siting,” “Inter-
ference, “Ionospheric Transmission,”
and other technical points. Also con-
tained are vast numbers of charts,
curves, and nomograms, for fast and
easy calculating. Additional information
also presented includes computation of
wave propagation based on a series of
nomograms, general ionospheric trans-
mission problems, and a section on test-
ing and calibration. The material in this
manual is intended to present, in a
simplified fashion, the many problems
encountered when operating radio re-

{Continued on page 56)
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Actual Size

With one of the most comprehensive families of di-
odes in the industry, Hughes offers a wide variety
Come to of germanium and silicon types. This gives you
great freedom of selection—makes it possible for you
to take advantage of characteristics peculiar to many
H U G H E S' devices. It micans, also, that it is p.ossﬂ)lc uupart_ially
to reconunend and to supply specific Hughes diode

types best suited to your exact requirements.
_fO?" our Since sclection is not confined to diodes derived
Y from a single kind of production, you can choosc
from varying combinations of clectrical character-
DIODE istics. Some of these are: High Conductance . . .
High Back Resistance . . . Quick Recovery . . . High
. Temperature. Whatever your circuit application, you
Requ@fr‘e’)’nents can come to Hughes for your diode requirements. In
cvery product category, you have the assurance of
receiving the same unvarying quality and reliability

with which Hughes is identified.

Onr field Sales Engineers will

weleome the opportimity to discuss New York  Chicago

your particular semiconductor Los Angeles

requirentents. For the address of the
office nearest you, or for descriptive product literature, write: SEMICONDUCTOR DIVISION

HUGHES AIRCRAFT COMPANY
INTERNATIONAL AIRPORT STATION

Los Angeles 45, California

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955
www americanradiohistorv com
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SELENIUM RECTIFIERS

INDUSTRIAL TYPE RECTIFIERS
years of service in every kind of application have proved the
tong life and dependability of these rugged units. fAvailable
in various yoltage and current combinations up to several
hundred kilowatts, they are useful in 2 multitude of industrial
and power circuits such as power supplies, magnetic ampli-
fiers, electro-plating, pattery charging, etc.

RADIO TYPE RECTIFIERS
Millions of these stacks are in service in radio and TV circuits
as well as many small power applications. Thoroughly depend-
able under all types of grueling conditions, they are specified
by an increasing number of engineers in the U. 8. and through-
out the world. Lvailable for plack and white as well as color

TV in ratings up 10 750 MA.

&
P

5

500 My

EMBEDDED RECTIFIERS
!

For top protection in military and other applications calling

for the strictest requirements. Recommended for use where size
and weight are jmportant considerations such as in aircraft.

HIGH TEMPERATURE TYPES
High temperature rectifiers are now available in the larger
cell sizes up to 5" % 67 to operate without derating at 125°C.
Radio Receptor research has brought the cost down so that
the field is ROW wide open for use in many applications once
considered prohibitive pecause of size and price.

no---'o.o-n

HERMETICALLY SEALED UNITS
Built to special requirements to meet unusually severe condi-
fions. Designed to meet individual needs.

w

.0...-0-0--0..-0--....--.co

RECTIFIERS FOR MAGNETIC AMPLIFIERS

submitted t0 meet individual require-
dard Radio Receptof stacks
applica-
r SpELs

a problem involving
submit your require-
ering depart-

If you have
rectification;
ments and our engine
ment will be glad to aid you in the
solution . - - without obligation, of
r catalog in Sweel’s
for

Special designs will be
ments. However in many cases stan
will give highly satisfactory performance in mag-amp
tions, saving poth time and moOney- Let us study you

course. See oV
and make recommendations.

product Design File and write
our latest bulletin No. T-7

Y

Semiconductor Division

RADIO
I?EQ&E PTOR COMPANY, 1
SALES OFFICES: 251 WEST 19TH ST oNgxigbglectronics e o i
i 11, N. Y., WAtkins 4-3633
: a = Factories in Brooklyn, N
N A

&
h Raod R p . K HH d Th t Electron
Other Radio Recepfor producfs. Germanivm and Silicon Dio es, ermairon ecrronc
eat Jealing eneralors an resses; Rﬂdﬂl’,‘ Nuvngahon and Com pment.
H S 1 G t d P 3 munications Equr ment

Reliable

For product information, use Inquir card on E -
P ¢ Use Inquiry last poge. T TECH & ELEC INDUS
- l l l , ! RIE ctob 5
5
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. HERE ARE
9 REASONS WRY!

-] die-cast aluminum housings for rigidity

o ba‘l bearings throughout
| e stainless steel through belts
° klonded stators for greater strength
o full protection against humidity and fungus zrowth
# meet or exceed all AN specifications
° consl'pnt inspection and 100% performance t2sting
e cqgntinuing research program to improve
[techniques and manufacturing methods
'f complete engineering service to
! insure correct application

More than 50 basic motor
designs, including axial and

centrifugal blower designs, ranging :
from .001 to 2 HP, from TSR
50 to 1,000 cycles, any voltage range,
to fill virtually any specification.

'” é Please detail your requirements.

Our engineers will make recommendations
promptly. Write Executive Offices,
Western Gear :
'(Electro Products Division})
P.O. Box 182
Lynwood, California.

PACIFIC-WESTERN PRODUCTS | 12X Joauiniins s

; PR AN s
l PLANTS AT LYNWOOD, PASADENA, BELMONT, SAN FRANCISCO (CALIF, l |
— = SEATTLE AND HOUSTON — REPRESENTATIVES IN PRINCIPAL CITIES K — -
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|
® TUNG=-SOL ELECTRIC INC., Newark 4, N. J.
- SALES OFFICES: Atlanta, Chicago, Columbus, Cuiver City (Los
Angeles), Dallas, Denver, Detroit, Montreal (Canada), Newark, Seattle.
TUNG-SOL MAKES All-Glass Sealed Beam Lamps, Signal Flashers,
Plcture Tubes, Radio, TV and Speclal Purpose Electron Tubes,

ELECTRON TUBES and Semiconductor Products.

54 For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES * October 1955

www.americanradiohistorv.com


www.americanradiohistory.com

P

EITHER WAY. YOU PAY
NO MORE FOR THE WORLD'S
FINEST LIGHTING AND
PRODUCTION EQUIPMENT

Laraps, Cable,
Switchboards, Dimmers,
Portable Generators
Stands, Hangers, and
Accessories JoC. IV Tc Alistex» Exnnc.
New “Dual Steering”
Crab Camera A ]
Doily for Television and
Motion Picture Studios

L .
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Send for this

FREE

SAMPLE

Contains 25 different

test samples of high - dielectric

INSULATING TUBING and SLEEVING

Includes samples and descriptions of . . .

VARGLAS SILICONE— Class H tubing, sleeving, lead wire, tying cord.
Withstands temperature from —85°F to 500°F.

PERMAFIL-IMPREGNATED VARGLAS TUBING—Fiberglas impregnated with
General Electric Permafil.

VARGLAS SLEEVING AND TUBING—synthetic-treated, varnished, lac-
quered, saturated and others.

VARGLAS NON-FRAY SLEEVING—three types available. Withstands tem-
temperatures up to 1200°F.

VARFLO TUBING AND SLEEVING—full range of colors, sizes and grades.
Viayl coated Fiberglas.

VARFLEX COTTON TUBING AND SLEEVING—varnish or lacquer impreg-
nated—all NEMA grades.

SYNTHOLVAR EXTRUDED TUBING-listed by UL for use at 105°C. Various
formulations to meet unusual requirements,

Vofen

MAIL COUPON TODAY
FOR SAMPLE FOLDER

= .I' b !
Y, ety VARFLEX CORPORATION
b i 508 W. Court St., Rome, N. Y.

Please send me free folder containing samples of your electrical tubing and sleeving.

| am particulorly interested in insulation for..

Name

COMPANY . et et e ettt ees em e s emmeanmea et e

Street __...

City..c.e Zone State... e
56 For product information, use inquiry card on last page.

www americanradiohistorv com

BOOKS

(Continued from page 50)

lay systems and is limited to the 44 to
13,000 megacycle range, since most radio
relay systems are designed to 'operate
within this range.

Sweep and Marker Generators
for Television and Radio

By Robert G. Middieton. Published 1955, by Gerns-
bock Publications, inc., 25 W. Broodwoy, New
York 7, N.Y. 224 poges, price $2.50. .

With the advent of color television,
many of the principles dealing with the
capabilities and limitations of sweep
and marker generators have created a
need for clarification of the character-
istics and principles of these instru-
ments. Project engineers will find such
subjects as: harmonic and cross-beats
(spurious frequencies) in the output;
spurious sweep outputs and spurious
marker outputs; limitations of sum-
frequency output from beat-frequency
generators; and the nature of flatness
(constancy) of output from a sweep
generator as informative and helpful
in clarifying the misunderstandings
which have risen concerning these
points, Ten chapters in all, with com-
ments and observations gathered by the
author from a host of engineers
throughout the country help to make
this book a worthwhile addition to all
concerned with the characteristics of
these instruments.

Books Received

Basic Principles of Parliamentary
Law and Protocol

By Marguerite Grumme, Registered Porliomentarian,
3830 Humphrey S1., S1. Llouis, Mo. 1955 edition, 68
pages. Of interest to engineers serving on cam-
minees is this monval on porliamentary low ond
procedure. Price $1.00. Copies may be purchased
by orgonizations ol various group rates. All copies
ore sold by Marguerite Grumme ol the above od-

dress.
-

Government Publication§

Research in Nonlinear Mechanics
as Applied to Servomechanisms

Wright Air Development Center, U.S. Air Force, Dec.
1953. 14B poges, with illustrotions. [Order PB
111584 from OTS, U.5. Dept. of Commerce, Wash,
25, D.C., price $3.75.)

Slip Casting of Barium Titanate.

Noval Research Laboralory, Feb. 1955. 11 poges.
(Order P8 111429 from OTS, U.S. Dept. of Com-
merce, Wash. 25, D.C., price 50¢}

A Review of the Air Force Materials
ResearchandDevelopmentProgram

Conteins 105 pages, may be ordered from OTS, U.S.
Depl. of Commerce, Wash, 25, D.C., price $2.75.

-

Fabricating Techniques for Crystal
Unit CR-23/U (49.9 to 51.1 M(C)

Signol Corps Engineering Labs., F. Monmouth, N.J.
Feb. 1953. 29 poges, including illustrations. {Order
P8 111557 #om OTS, U.S, Dept. of Commerce,
Wosh. 25, D.C,, 75¢)
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Worcester o

1
An incremental| synchro positioner
before wiring to{leader and hermetic

sealing. The synchro rotor is stepped

in ome or fifteen degree increments
clockwise or counterclockwige de-
pending upon which of four coils is
momentarily energized by a d-é pulse.
The synchro can be rotated any num-
ber of degrees dr revolutions. The
cylindrical member resets the synchro
to electrical zero if a pulse is applied
to the “reset” cirguit. ]

Like all Transicoil servo assemblies, this
incremental positioner “does the job
right” because it was designed for a
. by & company
whose major function is to provide com-
plete servo assemblies precisely engi-
neered and manufactured to solve indi-

single application

vidual servo control problems.

Of course, if vou merely want servo
components, you'll find Transicoil’s con-
trol motors, motor-gear train combina-
tions, molor-gear train-generator com-
binations, and servo amplifiers built to
the highest order of precision and ac-
But it
engineering of unique assemblies that
experience
Imagination offer the greatest value.
And in most cases, these assemblies cost
1no more than the individual components
would purchased separately.

15

’

curacy. in the ‘“package’

Transicoil’s and creative

That’s why it pays to check vour
servo problems out with Transicoil first.
Write outlining your problem, and ask
for Transicoil’s new gear-motor bulle-
tin. You’ll find it a mighty handy avail-
ability guide tight
production schedules,

in designing for

C ORPORATI ON
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Montgomery County ¢

Pennsylvania

For product information, use inquiry card on last page.
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HERE ARE THE FACTS

ABOUT TV MICROWAVE LINKS

Read this brief engineering report before you select this vital equipment

Raytheon ) .
ITEM KTR-Series | Link“Q" | Link"s" | Link “T"
w =
Available in both 100 mw and O NO NO
1 watt for NTSC color? YES N
Total number of tubes used? 59 87 72 68
Audio channel included in NO
3 basic unit? YES NO NO
Color modification available for
early monochrome models? YES YES NO NO
Approximate cost (less shipping) $350 $2,000
Field change of frequency, from
6,000 to 7,000 to 13,000 Mc.— YES NO NO NO
without obsolescence?
Transmitter Monitor included? YES YES NO NO
Number of units for complete a 5 5 6
system?
Total weight of system (lbs.) 162 299 195 295 l

= g o .

THE RAYTHEON KTR-SERIES”
Reliable, low-cost Microwave Links
KTR-100A 7,000 Mc. KTR-100F 13,000 Mc.

The ultimate in sim-
plicity and portabil-
ity. Only 4 compact
units per system.

Color and monochrome with simulta-
neous program audio

KTR-100B 6,000, 7,000,

13,000 Mc. For field—sequential color
transmission

KTR-100E 5,000 Mc.

For common-carrier band, color trans-
mission with program audio

First link available for this band, color
transmission with progran:t audio

KTR-1000A —7,000 Mc.

Powerful, one watt output. color trans-
mission with program audio
KTR-1000E 5,000 Mc.

One watt for common-carrier band,
color transmission with program audio

*In use by leading TV stations throughout the U.S.A.—names on request.

For complete information write Dept. 6120.

RAYTHEON MANUFACTURING COMPANY

Excellence in Electronics

For product information, use inquiry card on last page.

Equipment Marketing Division, Waltham 54, Mass.

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955
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Engineered by Tinnerman...

THIS SPEED NUT®FASTENS WITH ONE MOTION,
STAYS TIGHT FOR KEEPS ... and saves money!

This Seeep Nur developed specially for ceiling
lights produced by the Imperial Lighting Products
Company, Latrobe, Pennsylvania, gained almost
unbelievable savings of 809, in assembly time!

Once fastened to the socket assembly, it snaps
into position quickly and easily by hand. No
special tools or skills required. And this one-piece,
spring-steel SPEED NuT does the job better than
the three parts it replaces—a nut, screw and special
tapped bracket. Additional savings are possible
because there are fewer parts to purchase, stock
and handle.

TINNERMAN PRODUCTS, INC. -

This is a typical example of Speep NuTs engi-
neered for special fastening applications.
Tinnerman develops an average of 4 new SPEED
NuTrs every day for products of every description.
And there are more than 8,000 existing variations
to choose from.

A Tinnerman Fastening Analysis Survey can
quickly tell you where SpEEp Nur brand fasteners
belong on your assembly line. Call in your
Tinnerman representative soon for full informa-
tion and write for our Fastening Analysis Service
Bulletin No. 336.

Box 6688, Dept. 12, Cleveland 1, Ohio

Canada: Dominion Iasteners. Limited, Hamilton. Ontario. Grea: Briluin: Simmonds Aero-

cessories, Limited. Treforest. ‘Wales. Frqance: Aerocessoires Simmonds, 8. A.. 7

rue Henri

Buarbusse, Levallois (Seine). Germany: Hans Sickinger GmbH “MECANO”, Lemgo-i-Lippe.

wnenman oot Muld
FASTEST THING IN FASTE/VI/\IGS9

e e NN - 2 = e N
G 5y B0 G [, ) 6 207K
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typical ratings

Caot. No.  30D6 30D16

wvDC 6 6
uF 3 60
Leakage

Current 2.0 a0
(MA Max.)

Can D’ He %_
Size l." 'Vz %

*Trademark

Sprague on request will provide you

with complete application engineering service
for optimum results
in the use of electrolytic capacitors.

3.

Sprague

for

transistor circuitry

HERE ARE 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 I, 3, 6, 10, 12, and 15. Sizes range from %"D x }2"L to 3%"D
x %"L. Maximum operating temperature of the new Type 30D
capacitors is 65°C.

Performance characteristics, sizes and ratings of metal encased,
hermetically sealed Littl-Lytics are all in Engineering Bulletin
320, available on letterhead request to the Technical Literature
Section, Sprague Electric Company, 233 Marshall Street, North
Adams, Massachusetts.

world’s largest capacitor manufacturer

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

60 For product information, use inquiry cord on lost page.
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TELE-TECH

& Electronic Industries

[ 4

O. H. CALDWELL, Editorial Consultant & M, CLEMENTS, Publisher % 480 Lexington Ave., New York 17, N. Y.

Squelching Commercials

In past years there have been a number of circuits de-
vised which would either manually or automatically dis-
connect the sound portion of a radio or television re-
ceiver for the duration of a commercial announcement.
None of these devices, however, enjoyed extensive com-
mercial success . . . possibly because no major manu-
facturers ever evidenced great interest.

In recent months, a major manufacturer has taken
interest, and has now in his line, a telev:sion receiver
with a manually operated “commercia. squelcher.”
Broadcast officials are viewing this with some concern.
If the device captures the public fancy, and if because of
pressing competitive situations, other manufacturers be-
gin to produce such units in quantity, there can be some
serious repercussions in commercial broadcasting as we
know it today. We hope that this does not occur, be-
cause the commercial is, and has always been, the key-
stone of broadcasting, Better we should mike commer-
cials that people don’t want to turn off and be more con-
siderate in their application during prograra time!

TACAN Declassified

With the declassification of TACAN (tactical air navi-
gation system), the Federal Telecommunication Labo-
ratories, a division of the International Telephone and
Telegraph Corp. of Nutley, N, J.,, last month provided an
extremely interesting demonstration of the system’s fine
distance and bearing measuring accuracy in a DC-3 test
flight involving some nine check points in the vicinity
of the ground beacon over Manhattan, Queens, West-
chester and Northern New Jersey. The completely auto-
matic military AN/ARN-21 (airborne portion) and the
AN/URN-3 (ground portion) equipments. as well as
the smaller manually operated civilian aircraft equip-
ment, were checked against each other, and the result-
ing readings compared most favorably. An outline of
TACAN operation and its feafures is included in this
issue and starts on page 64.

The VOR DME-TACAN controversy has been widely
discussed and much has been written on the subject.
TACAN was developed essentially as a system for over-
seas application and integrates both bearing and distance
information into a single equipment. After the Korean
War, it became apparent that the tactical navigational
requirement for the military was no longer restricted to
overseas operations but involved the Urited States
mainland as well. It was also recognized that TACAN
satisfies the requirement for a common civil air naviga-
tion aid and it is this that ultimately has led to the de-
classification of its operating characteristics.

From a review of the operating characteristics it be-
comes apparent that in spite of extremely accurate bear-
ing and distance information provided, the system itself

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955

is quite complex. As one might expect, the accompanying
military airborne equipment is also complex, embody-
ing some 75 to 80 vacuum tubes and their circuits, Com-
plex systems and equipment are ripe targets for reli-
ability and simplification techniques. Inspection of the
component arrangement in the AN/ARN-21 indicates
that much might be done here with transistors and
printed circuits. With such a powerful aircraft naviga-
tional tool, and with both military and commercial air-
craft constantly increasing in numbers, we can expect
that this will be the case as more manufacturers special-
izing in various production technigues become inter-
ested. Today, only three organizations, Federal Tele-
phone and Radio Corporation, Hoffman Electronics, Inc.,
and Stromberg Carlson' make TACAN.

Copper & Brass

In the last month's editorial “Realistic Pricing,” we
pointed to the possibility of serious future material
shortages. Copper and brass at this time are in such
acute short supply and prices are spiralling. The Copper
and Brass Warehouse Association, and the Wire and
Cable Section of the National Electrical Manufacturer’s
Association recently have petitioned President Eisen-
hower to release some 100,000 tons of U. S. government
stockpiled Chilean copper to save some 30,000 small
manufacturing plants, employing some 850,000 workers,
which soon may have to shut down. Disabling strikes
and shutdowns earlier this year, the recent New Eng-
land floods, and the current wildcat dock strikes which
are forcing supply ships to turn back unloaded have
created the crisis.

In the face of the current situation one might expect
that the government would readily respond to such an
appeal and release the raw material from the national
stockpile. This, however, may prove to be an extremely
difficult feat to accomplish without complete congres-
sional resolution and action. The president does have
the power to release raw materials during periods of na-
tional emergency and it is true that President Truman
did so on one occasion during his tenure of office, but
this action took place during the Korean War. In gen-
eral, the national stockpile is figured on anticipated de-
fense requirements, and to divert these materials from
the stockpile for any other purpose, would involve both
setting a precedent and, possibly serious weakening of
the National Defense.

During this emergency, there is a separate deflense
production stockpile [rom which manufacturers of gov-
ernment equipment can draw to meet their production
requirements, but for the electronic industries manu-
facturing consumer products and who annually need
approximately 1%¢/ of the total copper used in the
U.S., the outlook may not be bright for some time.

61
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RADARSCOPE

Revealing Important developments and ftrends
throughout the spectrum for radio, TV and

electronic research, manufacturing and operation

PRESSURE-SENSITIVE RESISTORS that will change
value from 100 megohms to zero ohms with a change in
pressure of 12 lbs. are now being introduced to the
market, Made of newly discovered “Celab” resistance
material, these new units have precision stability and
zero elongation. The contacts never move or open, have
no wearing parts and cannot burn out with the tempera-
tures encountered by the usual wire wound unit. The
resistance can be increased to 10,000 megohms, if nec-
essary, so the resistor can act as a switch or circuit
breaker, without mechanically opening any contacts.
Principal applications of the unit will be to weighing
scales, inverters, strain and pressure gauges and voltage
and speed controls.

“SKIN PACKAGING,” in which a plastic film is used
to both cover the product and secure it to the mounting
cardboard is now being introduced to the market. The
system works in this manner: Printed and coated card-
board sheets are laid on the working table, The product
is located on the cardboard and plastic film is drawn
over the parts. A special machine then heats the film
and vacuum draws the film over the product and seals

AUTOMATIC WIRING

The ““M-4", shown here at Bell Labs with its designer, R. F. Mollinag, is an
avtomatic wiring machine developed to study apparatus and equipment
designs best suited for automation. Machine, fed by instructions contained
on punched tape, outomoatically wires complex electrical circuits using
solderless connections made by wrapping six turns of solid-conductor wire
around @ rectangular terminal. Wiring is done on plastic ponels on which
various components are mounted,
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it to the cardboard. The manufacturer of the machine
reports that any article can be packaged in this manner.

THE TREASURY DEPT. has made public an outline of
a proposed agreement with France concerning the appli-
cation of French “turnover” taxes to license fees paid
by French enterprises for use of American patents,
copyrights, trademarks, manufacturing processes or
formulas. Under the agreement American firms licensing
“inventions” to French enterprises would be exempt
from tax if they qualify as “inventors” with respect to
a given royalty.

SMALL BUSINESS FIRMS are getting an increasing
share of the defense contract awards. At the mid-point
of the fiscal year 1955 the smaller concerns had received
a total of $3.215 billion, or 21.89; of the total of net
defense awards to business firms. Asst. Secretary of De-
fense Thomas P. Pike pointed out that this represents
an increase of 4.2 percentage points over the average for
the preceding four and one-half years, or, in dollar
value, the equivalent of $620 million worth of business
per year.

INDUSTRIAL TELEVISION

Largest compatible color TV system so far developed
for other than entertainment purposes will be installed
at the Walter Reed Army Medical Center, in Washing-
ton, D. C. The installation, which will be made by RCA,
will provide three complete color TV systems for use
in the Armed Forces Inst. of Pathology, the Walter Reed
Army Hospital, and the Army Medical Service Graduate
School. The three systems can be operated independ-
ently or joined for operation as a combined network.
Each system will be equipped for both closed-circuit TV
operation and for direct transmission to commercial TV
network lines. As the announcement of this installation
was being made, RCA was demonstrating before the In-
ternational College of Surgeons a new color TV camera
designed specifically for medical use.

ELECTROLUMINESCENCE

Mural TV, in the form of a thin screen decorating a wall,
and controlled remotely from a small box beside the
viewer, was described by RCA’s Dr, E, W, Engstrom at
the Western Electronics Show and Conference, The
screen, said Dr. Engstrom, will consist of an electro-
luminescent material which emits visible light under the
influence of an electric current. Such a material has
already been created in the research laboratories. There
remains additional research in miniaturizing other
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clements in the TV receiving circuits, after which mural
TV will become a rcality.

AIRCRAFT RADIO

The radio interference which is suffered by aircraft
{lying through precipitation, ice or snow :s the subject
of intensive study at the Stanford Research Institute.
The cause of the interference has been traced to the
effects of individual precipitation particles. As they hit
the plane’s surface they leave a charge at their point of
impact and bounce off with an opposite electrical charge.
The many particles set up individual small, but steep-
fronted, pulses of currcnt at the antenna terminals. The
sum of all these pulses arriving at a random rate pro-
duces a serious noise problem. SRI scientists are study-
ing phenomena with the aid of a 150-gallon vacuum tank
fitted with a quick-opening inlet valve at one end. A
sample probe—representing the aircraft’s surface—is
placed within the tank at an angle to the inlet valve
and the evacuated tank is placed in SRI’s cold chamber.
With the temperature at -35°, the chamber is seeded
with dry ice and the inlet valve opened for a few seconds
to allow ice fog particles to speed into the tank, striking
the sample probe. With this equipment and sensitive
instrumentation the research team has isolated and ob-
served the effects of single particles.

SUBSCRIPTION TV

Pay TV found strong opposition in two separate com-
ments filed recently with the FCC. The NARTB, oppos-
ing the authorization of Penn-Allen Broadcasting Co.,
Allentown, Pa. to conduct a “pilot” subscription TV
service, raised the question of whether the FCC had
jurisdiction in this case. Commented the NARTB, “no
commercial authorization should be given at this time
as it will prejudge one of the basic issues in the pending
rule-making proceeding. This issue is whether or not
subscription television constitutes a broadcast service.”
In a separate comment, C.B.S. Inc. urged the FCC to
dismiss the pending pay TV petitions on the grounds
that their licensing “is inherently adverse to the public
interest.” CBS called the claims of pay TV proponents
that they would present new and better kinds of pro-
grams “vague” and “general,” and recommended that
they be disregarded.

MICROWAVE

AT&T Long Lines Dept. has asked the FCC for authority
to construct microwave relay facilities to provide an
eastbound television channel between Dallas, Tex. and
Jackson, Miss. Explaining the need for this link the

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955

Long Lines Dept. pointed out that the Dallas-Jacksan
radio relay system, which will be completed this Fall,
will have five channels, two in each direction for tele-
phone service, and one westbound TV channel which
will be used to reroute from Atlanta one of the three
major networks now serving Dallas from Kansas City.
The rerouting is necessary, said Long Lines, to provide
additional telephone channels between Kansas City and
Dallas. AT&T added that there are now two westbound
TV channels from Atlanta to Jackson, with an eastbound
channel to become available in November, The Dallas-
Jackson link is required, says AT&T, so programs can
be routed eastbound from Dallas and points east of
Jackson by connection with the proposed eastbound
channel to Atlanta, The Long Lines Dept. estimated the
cost of the new link at about $230,000.

Coming Soon

December 1955-—Annual Printed Circuit Issue
Readers contributions on this topic are welcome

NEW AIR NAVIGATION SYSTEM

E. DeFaymoreau, assoc. lab director of IT&T's Federal Telecommunication
Laboratories, Nutley, N. J. demonstrates compactness of new TACAN bear-
ing and distance indicator to Capt. Aubrey Swezey, New system developed
for the military, and now being released for general use, provides pilot
with precise indication of his position at all times, regardless of weather
conditions. System utilizes fixed ground station as reference points. Air-
borne indicating equipment occupies space of an ordinary shoebox. More
detailed information on the system wili be found on p. 64 of this issue.
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TACAN is a radio air navigation
systemy of the polar coordinate
type, illustrated in Fig. 1. That is,
there is a bearing facility which pro-
vides the aircraft with a meter in-
dication of its direction, in degrees of
bearing, with respect to the geo-
graphical location of the ground
beacon tuned in by the pilot. Then
there is a distance facility which
provides the aircraft with a meter
indication, in miles, of its distance
from the selected ground beacon.
Knowing his bearing and distance
from a specific geographic point,
the pilot can fix his position on a
chart; navigation and traffic control
are thereby facilitated.

The system has been developed
and built for the U. S. Navy and
Air Force by the Federal Telecom-
munication Laboratories, a division
of the International Telephone and
Telegraph Corporation.

The bearing facility in the system
is of a general type known as “omni-
directional radio range” (ODR), in

Fig. 1: Polar coordinate navigation
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This system, originally developed as a military tactical air navigat.on

bearing and distance indicating system for civil aircraft. Only recently

By ROBERT . COLIN

[: TACAN—-Operation

TACAN ground equipment.
Crystal-controlted receiver and
transmitter with associated
video aircuits

distinction to other directional sys-
tems such as four-course ranges,
radio compasses, direction finders,
etc. The specific bearing function in
TACAN will be referred to as the
TACAN omnirange or bearing facil-
ity.

DME is an abbreviation for dis-
tance measuring equipment. Prop-
erly speaking, it refers in general to
any radio aid which furnishes meter
indications of distance. The specific
distance function in TACAN will be
referred to as the TACAN DME
facility.

The expression TACAN is a code
word for “tactical air navigation sys-
tem.” The military nomenclature for
the equipment is AN/ARN-21 (air-
borne portion) and AN/URN-3
(ground portion).

System Features

An omnirange facility requires:
on the ground, a transmitter in asso-
ciation with a special directional
antenna; on the aircraft, a multi-
channel receiver. A DME facility re-
quires: on the ground, a receiver-
transmitter combination (trans-

Fig. 2: Elements of TACAN system
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ponder) with a non-directional an-
tenna; on the aireraft, a multichan-
nel transmitter-receiver combination
{interrogator).

The elements of TACAN are in-
dicated in Fig 2. The entire system
operates in the UHF (1000 mc)
band. One multichannel airborne re-
ceiver-transmitter, operating with
pulses, provides both distance and
omnirange functions. That is, the
same radio signals, on any given r-f
channel, convey both distance and
bearing information. Actually, both
a “coarse” and a “fine” bearing sys-
tem are included in the omnirange
function. Only one airborne antenna
and channel selector are required.

TACAN has 126 two-way operat-
ing channels available for assign-
ment; these are all established on
the basis of “clear” radio fre-
quencies. The frequencies are spaced
1 me apart. For air-to-ground trans-
missions, there are 126 frequencies
within the band 1025 mec to 1150 mec.
For ground-to-air transmissions
(serving both bearing and distance
functions) there are 63 frequencies
in the band 960 mc to 1925 mc plus

Fig. 3: Principles of DME operation
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ystem for overseas application, is equally versatile as a continuous
eclassified, here is the first technical summary describing its operation

and Features

63 frequencies in the band 1150 to
1215 mc.

Pulse coding is used in TACAN,
but only for the purpose of multi-
plexing together distance and bear-
ing functions on each clear fre-
quency channel. It is possible to
multiplex additional navigational
functions on these channels, such as
localizer, glide path, marker, ATC
transponder (“radar safety bea-
con”), etc. Some of these have al-
ready been demonstrated experi-
mentally over airborne TACAN
equipment. When the additional
functions are so multiplexed, no ad-
ditional r-f equipment is required,
only relatively small video adapters
and indicating meters. TACAN's
saving in weight and size of airborne
equipment and in r-f spectrum re-
quirements would be even more
pronounced if one were to take into
consideration all navigational func-
tions which might be multiplexed on
its channels. These now operate in-
dividually, as follows: VHF omni-
range, 112-118 mc; DME, 963-986 mc
and 1188-1210 mc; localizer, 108-112
me; glide path, 328-335 mc; and
marker, 75 me.

In TACAN operation there is no
possibility that, because of the pilot’s
error in matching channels on two
different equipments, or because of
malfunctioning of a ganged tuning
mechanism, bearing might be indi-
cated from one ground station and
distance from another, with conse-
quent confusion in navigation, It is
impossible because the two services
are provided by the one radio set,
on one operating channel. This sit-
uation is quite analogous to modern

ROBERT I. COLIN, Asst. to Technical Direc-
tor, Federal Telecommunication Laborato-
ries Inc, Div. of International Telephone
& Telegraph Corp. Nutiey, N. J,

television service, where one r-f
channel conveys the signals for both
the video and the audio.

Distance Indication Facility (DME)
General DME Operating Principles

DME is an outgrowth of radar
ranging techniques, whereby dis-
tance is determined by measuring
the round-trip time of travel of radio
pulses between the two points in
question, In DME however, instead
of cathode ray tubes, simple meters
are used to display the distance
readings. Also, instead of depending
on natural reflections or echoes for
the return trip of the pulses, a spe-
cial radio transponder is used to
produce artificial echoes. These are
stronger, and their radio channel
positively identifies the source of the
echo and hence the geographic lo-
cation of the echoing point.

Referring to Fig. 3, the airborne
transmitter cyclically initiates a
process of sending out very narrow,
very widely spaced “interrogation”
pulses. These are picked up by the
ground beacon receiver, whose out-
put “riggers the associated transmit-
ter into sending out “reply” pulses
on a different channel. These re-
plies are finally picked up by the
airborne receiver. Timing circuits
automatically measure the round-
trip travel time, or interval between
interrogation and reply pulses, and
convert this into electrical signals
to operate the distance meter.

For system operation, a given
ground beacon may be interrogated
simultaneously by a number of air-
craft which are in the vicinity and
which have tuned to its channel. The
ground beacon will then reply to
all in“errogations; and each airplane
will receive the sum total of replies
to all airplanes. To permit inter-
ference-free operation under such
normal conditions, it is arranged

TELE-TECH & ELECTRONIC INDUSTRIES ° October 1955
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Fig. 4: TACAN ground beacon antenna design.
Antenna is seen obove installed atop the 300-
fr. microwave tower of the Federal Telecommu-
nication Labs., Nutley, N. J.
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that each airplane’s interrogation
pulses occur at a rate that, within
limits, is randomly “wobbled.” A
strobe circuit initially “searches”
among all reply pulses received on
the airplane, examines them all in
turn, and within a short time finds
the one series of reply pulses which
has the identical repetition rate as
the airplane’s own initiated inter-
rogation pulses. The search process
occurs only when a ground beacon
is first tuned in. Thereafter, the
strobe circuit “locks” on to the
proper series of reply pulses and
tracks them as their time delay
slowly changes in consequence of
the airplane’s changing distance.
By this technique, common to all
types of DME, up to 100 or more
aircraft may simultaneously, and
without serious mutual interference,
obtain distance service from one
ground beacon. Pulse repetition
rates are of the order of 30 per
second (temporarily higher during
the search process), and the pulses
are very narrow, of the order of a
few microseconds. Hence the “duty
cycle,” or percentage of any total
time interval during which r-f ener-
gy is being transmitted, is very low.
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TACA N —icontinued)

It is evident that in DME operation,
the r-f channels are mostly empty,
very large spaces existing between
successive pulses. These spaces are
used to transmit Morse code station
identification by means of pulse
groups; and in TACAN, also to
transmit information for other nav-
igational functions.

In actual designs of DME, the
pulse signals are generally twin
pulses, with a pre-arranged spacing
of the order of 10 to 80 usec. The
receivers, ground and airborne, are
followed by discriminators or twin
pulse decoders, which are set so as
to pass only pulse pairs of the pre-
scribed spacing. Isolated single
pulses, or groups with some other
spacing, will not get by the decoder.
The purpose of this arrangement is
to make the system less susceptible
to errors or interference caused by
false signals. These might be pro-
duced by atmospheric noise or by
other extraneous sources of r-f
energy on the DME channels, but
they will only rarely and acciden-
tally have the right spacing to get
by the twin pulse decoders. The for-
mation and decoding of twin pulses
of a set spacing are accomplished
generally by use of delay circuits
or lines, coincidence circuits, and
similar techniques.

In TACAN DME, the twin pulse
idea is used only for the purpose
explained above. The spacing is 12
usec on all air-ground channels and
on all ground-air channels. Hence
the ground and air equipments re-
quire a twin pulse encoder and a
twin pulse decoder of fixed setting.

TACAN DME Channel Assignments

Problems in assignment of chan-
nels are minimized in the TACAN
DME system. Since clear frequency
channels are used, a ground beacon
cannot be blocked, over-loaded, or

Fig. 5: TACAN toarse omni-range principies
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affected in any way by interrogation
pulses which are not meant for it.
Its receiver will only pick up r-f
energy that is destined for it to re-
ceive and act upon, since all other
signals occur on a different radio
frequency.

Also, all frequencies—ground and
airborne—are stabilized through
crystal control, as is usual for stand-
ard military and commercial equip-
ment. Hence adjacent channel inter-
ference is not to be feared.

In assigning frequencies to clear
channel, crystal-controlled naviga-
tional stations, the normal rule fol-
lowed is the one applicable to most
radio systems—broadcast, television,
mobile, point-to-point, etc. That is,
the identical frequency should not
be assigned to two ground stations
that are within likely interference
range of each other. For TACAN
DME, this distance would be of the

(A) MADNATION PATTERN-EFFECT OF BOTH CYLINDERS
{ CASHED LINE INDICATES INNER CYLINDER EFFECT ALONE )

113 SECOND, FUNDAMENTAL
17135 SECOND, 9TH MARMONIC

SIGNAL
STRENGTH

TiIME

{8) DETECTED SIGNAL - PULSE ENVELOPE ONLY INDICATED
{ DASHED LINE INDICATES FUNDAMENTAL COMPONEMT ALONE)

Fig. 6: Rodiation pattern and detected signal

order of 400 miles dependent some-
what on aircraft altitude owing to
line-of-sight considerations. Beyond
that restriction any frequency, ad-
jacent or far-removed, may be con-
ventionally assigned to any TACAN
station, close by or distant.
Actually, however, two TACAN
beacons, which are located so close
to each other that an aircraft re-
ceives r-f energy from both of them
simultaneously, may in practice
operate safely on the identical r-f
channel. Experimental tests under
such circumstances have shown that,
except in a very small region ap-
proximately midway between the
stations, the TACAN aircraft equip-
ment gives undisturbed and correct
bearing and distance indications,
corresponding to the nearer station.
The crystal control of frequency
also makes possible more efficient
use of r-f spectrum, by permitting
close spacing of adjacent frequen-
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Fig. 7: Theory of site errors

cies; this is 1 mc in TACAN DME.
The other great advantage of clear
frequency channeling is that pulse
coding may be used for the multi-
plexing of other navigational func-
tions on the DME channels, with
consequent economy of r-f spectrum
and airborne equipment. This will
be explained in connection with the
TACAN omnirange function; but
relevant to that function, there is
another special characteristic of
TACAN DME operation that should
be explained. That is “constant duty
cycle operation.”

TACAN Constant Duty Cycle Operation

In general, the transmitter of a
DME ground beacon should reply
only to such interrogations as are
received from aircraft which are
tuned to its channel. For each such
aircraft, it would sent out approxi-
mately 30 pulses/sec. The total out-
put of the beacon transmitter might
then vary from zero to around
3000/sec, depending on the existing
traffic. As the transmitter power
output thus varies from zero to full
load, the drain on the power source
would also vary; and power supply
voltages, even if regulated, would
fluctuate somewhat. This fluctuation
would have some deteriorating in-
fluence on the stability of the trans-
mitted radio frequency.

To minimize this effect, TACAN
DME beacons operate on the con-
stant duty cycle principle, whereby
the transmitter always puts out ap-
proximately 3000 pulses/sec. If, be-
cause of light traffic, this number is
not being triggered off by reception
of interrogation signals, then the
deficit is made up, as required, by
automatic triggering -from a local

(Continued on page 137)
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Automatic equalization of the firing and holding
voltage points is achieved by testing 10 tubes together.
Pulses are applied until tubes fire simultaneously

Improving Gas Diode

Voltage Characteristics

N INEXPENSIVE method for

equalizing and stabilizing the
voltage characteristics of cold-cath-
ode gas diodes—such as neon indi-
cator lamps—has been developed by
D. C. Friedman and W. D. Urban of
the National Bureau of Standards
data processing systems laboartory.
The tube characteristics are im-
proved by a process of aging in
which pulsed voltages are applied
simultaneously to a large number of
tubes. See Fig. 1. The method prom-
ises to provide an inexpensive, easily
available component for many prac-
tical application in computer cir-
cutry.

The aim of this investigation has
been to devise a method to obtain
high-quality gas diodes by inexpen-
sive processing of low-cost indicator
lamps. Therefore, the bulk of the
work was done with NE-2 and NE-
51 lamps taken from general stock.

The circuit for the equalizing pro-
cess consists of a large number of
tubes in parallel connected to a pulse
power source through a common re-
sistor. See Fig. 1. Pulses are con-
tinually applied until the firing po-
tentials and holding potentials of all
the tubes rise to common terminal
values. Further processing produces
no additional change. In the stability
check, all the tubes are subjected to
identical conditions. Providing asep-
arate resistor for each tube minim-
izes mutual interaction, while the
power supply and environmental
changes are common to all tubes.

The first characteristic potential to
be considered is the firing voltage—
the minimum voltage necessary to
start conduction in a tube which has
been off a long time compared to its

deionization time. The second is the
holding or maintaining voltage—the
voltage drop across the tube when it
is carrying its rated current.

Since equalizing the tubes consists
mainly of operating the tubes be-
yvond their normal operating range,
some means of obtaining pulsed op-
eration was required. Two methods
were used here. For very large over-
loads, a relay pulser was employed.
The length of the pulse was deter-
mined by the break time of a set of
relay contacts. When desired, this
time could be lengthened by use of
an RC circuit, but usually it was
1eld to a minimum. The “off” time
‘was set by a timing relay also oper-
ated with a variable RC circuit. Two
-elays were used to obtain “fail-
safe” operation insofar as the tubes
were concerned. For tests at higher
duty cycles, full or half-wave 60-
cycle voltage was used. To keep the
overall duty cycle low, a clock-
driven switch was used to obtain 25
or 75% duty cycles over aproxi-
mately 100-second periods. In all
tasts, bulb temperature was checked

Fig. 1: Tubes are connected in parallel and
fed from pulse source through common resistor
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Diode firing rack in operation at NBS Llabs

to make sure it did not rise signifi-
cantly above ambient temperature.

After some preliminary tests, a
set-up was devised for equalizing
the characteristics of 1¢ tubes at a
time. This was based on the assump-
tion that at some time during the
life of the tubes, when used as in-
dicators, the characteristic voltages
must rise, since end of life is indi-
cated by the voltages rising to the
point where the tubes will not oper-
ate in the circuit. It was also as-
sumed that stability could not be
attained until the tube characteris-
tics had started on this rise. The 10
tubes were connected in parallel and
fed from the pulse source through a
common resistor.

Potentials Equalize

At first only one or two tubes
would fire because they had much
lower firing voltages than the others.
However, since these drew a heavy
current, they soon aged to the point
where other tubes took up a portion
of the burden. If the characteristic
voltage of any tube should drop
when processing started, that tube
would carry an excess load and
quickly raise its firing voltage back
to the level of the others. In this way
all 10 tubes were soon made to fire
simultaneously. Since the current
divided acording to the conductances
at the holding potential, the charac-
teristic holding potentials tended to
become equal because of unequal
aging. Thus, equalization of both
characteristic potentials was ob-
tained automatically.

Many tubes can be equalized at
the same time in this manner, as
(Continued on Page 123)
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Fig. 1: Experimental model of contact timing Instrument. Break time counter is ot left and total time counter ot right.

Time Measurement
Of Sequential Contacts

Make, break and total time for single pulses or combinations
of up to ten consecutive pulses can be quickly measured and
recorded. Time is measured in increments of 0.000] sec. using

10 kc frequency source gated tc electronic counters

B An instru-
ment has been
developed which
provides an ac-
curate method of
rapidly  deter-
mining the tim-
ing characteris-
tics of pulsing or
sequence step-
ping contacts. It
records  make,
break, and total
time for any single pulse or any
combination of from two to 10 con-
secutive pulses. An accurate 10 kcC
frequency source is gated to elec-
tronic counters which record the
measured time in increments of
0.0001 sec. The timing frequency is
gated electronically to keep switch-
ing error at a minimum, while re-
lays are utilized to set up the proper
sequence of operation. The use of
circuit selection relays lends versa-
tility to time measurements; how-
ever. the measured periods must be
of sufficient duration to allow the
control relays to operate. When
there are two or more distinct types
of intervals in a sequence to be
measured, such as the make and
break times of pulsing contacts, the
break time measuring circuit may

X\

K. L. Morton

68

be enabled during the make time,
and.conversely, to provide adequate
switching time.

Circuit Description

Fig. 2 shows a block diagram of a
test set primarily designed for
measuring the timing characteristics
of telephone dials, The set will yield
data for determining percent break
or percent dwell, speed, and aux-
iliary contact delay time.

Fig. 3 shows a basic circuit of the
gate tube and amplifier. An accurate
10 xc timing source is applied to the
grid of V2, The amplified signal is
then coupled to the cathode circuit
of the gating tube V1, This tube ap-
plies the timing frequency, free of
switching transients. to the make
time electronic counter when the
contacts under test are closed and
to the break time counter when the
contacts are open. Extraneous pulses
below a predetermined level, caused
by contact bounce, are blocked from
the grid of V1A by the discrimina-
tor circuit of Fig. 4.

Fig. 5 is a simplified circuit of the
start control relays. When the rotat-
ing contact of the selector RLS1A
steps to the second position, 48
volts dc is applied through the start

By K. L. MORTON

switch S6A to the bottom of the coil
of RL4. The other terminal of the
coil is connected to —48 volts dc
through a potentiometer, which
supplies a bias current. By applying
the proper bias current prior to the
application of the operate current,
the relay armature will close in less
than its normal operating time.
When RL3 is de-energized on the
second closing of the input contacts,
the operating time of RL4 is further
reduced by the application of an
over voltage pulse through a set of
normally closed contacts on RLA4.
The bias current then holds up the
relay. This same principle is also
applied to RL5, RL6, RL7, and RLS.
Relay RL5 is held inoperative by a
set of normally open contacts on
RL4, thus insuring the proper se-
quence of operation. This same in-
terlock method is used on RL&, RL7,
and RLS8 in the stop circuit of Fig. 6.
Another set of normally open con-
tacts on relays RL4 to RL8 inclusive
are connected in series with a se-
guence check lamp to indicate a
completed measuring cycle. A lamp

K. L. MORTON, Test Set Design Engineer,
Western Electric €o., Ine., Indianapolis,
Ind,
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g. 2: Sequence contact measuring test set

g. 3: Ckt of the gate tube ard amplifier
Fig. 4: The input-amplitude discriminator | ;
Fi

g. 5: Simplified ckt of start control relays

DISCRIMINATOR
AMPLITUDE

the sixth break. The time interval

will also be on in the start column
and one in the stop column for dis-
playing which pulses of a sequence
were measured.

In the basic circuits of Figs. 7 and
8, the control of break and make
timing outputs is shown. The break
time output is enabled after the op-
eration of RL4 and preceding the
operation of RL6, while the malke
time output is enabled in the inter-
val between the operation of RLJ
and of RL7, To preclude the relay
operating times {rom the actual tim-
ing process, the break time output
is enabled by the operation of RL4
during the make time preceding the
first break time to be measured.
Vacuum tube V1 then gates the tim-
ing frequency to the break time
counter. In a similar manner RL5
operates on the break preceding the
first make time to be measured. Re-
lay RL8 locks up the input circuit to
terminate the test.

The total time of a preset number
of pulses is displayed on an elec-
tronic time interval counter. Deri-
vation of the start-stop pulses is
shown in the simplified circuit of
Fig. 9. When the contacts under test
open to start the third pulse, as set
on the start switch S6A, a positive
pulse staris the time interval coun-
ter. The start circuit is then opened
by RL5. After the operation of RLS,
a positive stop pulse is obtained on

counter then yields the total time
of pulses three to five inclusive.

Auxiliary contact delay time may

be measured by placing the start
and stop switches in the “C” posi-
tion and S5 in the “on” position. The
delay time from the tenth make of
the pulsing contacts to the opening
of the auxiliary contacts is displayed

(Continued on page 136)
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N many applications it is desir-

able for a microphone to have a
polar response which heavily favors
acceptance of sound from the front
while rejecting sound from the rear.
In the studio, such a microphone is
in demand to accomplish the re-
duction of ambient-noise caused by
camera dollies, light movements,
microphone movements and rever-
beration; and to control audience
participation. In P.A. work, the
need is equally great for control of
feedback and reverberation. The
ideal cardioid microphone has the
polar pattern to fulfill these re-
quirements as shown in the polar
response, Fig. 2.

The earliest attempts at the de-
sign of a cardioid microphone used
two microphones in one housing.
One microphone had a polar re-
sponse that provided equal ac-
ceptance of sound in all directions,
known as non-directional response.
The second transducer was designed
to accept sound equally well from
the front and back while providing
complete rejection on the sides, thus
giving a bi-directional response
pattern. When both microphoenes
were connected in series and
properly phased, a cardioid polar
pattern resulted. Successful micro-
phones were constructed using this

N. FRIEDMAN and €. MacPHERSON, Elec.
trovoice Inc., Buchanan, Mich.

r_' o o II
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Fig. 1: Construction of Variable D Microphone. 1. wind screen 2. grill retainer 3. air space 4. mag-
netic assembly 5. diophragm and voice coil assembly 6. mid-frequency entrance 7. h2avy felt disc
8. felt discs 9. low frequency entrance 10. cavity, housing transformer and leads 11. step-up trans-

former 12. high-frequency entrance

A New Cardioid

Variable D principle employs three distinct rear entrances, with
acoustical filters; achieves flat response and good cancellation
while eliminating proximity effect and susceptibility to shock.

principle, but there were numerous
disadvantages. For example, the use
of dual transducers made the micro-
phones both cumberseme and un-
economical to build, since the units
had to be matched carefully for
both level and phase.

The customary approach to the
design of a cardioid microphone
utilizes a single generating element
with one back entrance. In the fol-
lowing discussion this type of micro-
phone will be referred to as the
single D type. Although the dis-
advantage of two microphones has
been eliminated, several other prob-
lems have resulted. The single D
type cardioid microphone will be
described making note of the com-
promises involved. A subsequent
description of the Variable D micro-
phones will show how these com-
promises are eliminated and the

Fig. 2: Polar response of cardicid mike
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ideal cardioid microphone produced.
Let it be assumed that the dis-
tance between the microphone and
a single frequency sound source in
Figs. 3 and 4 is very much greater
than the distance between the front
of the microphone diaphragm and
the rear entrance. The sine waves,
then, are a plot of the sound field
or pressure at various times t. Fig.
3 and 4 are, therefore, analogous to
a photograph of the behavior of
both microphone and sound field at
several instances of time. The lower
set of sine waves indicates a sound
source frequency of some greater
value than that of the upper set.
Before proceeding further, one
additional point must be clarified
so that the operation of the single
D microphone may be completely
understood. A resistance and ca-
pacitance connected to an AC gen-
erator, which shifts the phase rela-
tive to that of the incoming signal,
is shown in Fig 4. For constant
values of resistance and capacitance,
the phase shift will increase with
frequency toward the theoretical
maximum phase shift of 80°. As
shown in Figure 4, an acoustical
resistance connected to a cavity will
perform similarly to the RC electri-
cal network, and the phase relative
to that of the incoming pressure will
be shifted in accordance with the
values of the acoustical resistance
and volume. In view of this electri-
cal-acoustical analogy, a final as-
sumption (illustrated in Fig. 3 and
4 can be made: it is possible to so
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choose the values of resistance and
capacitance that the phase shift
through this acoustical network
equals the phase shift from time
t, to time t..

The sound pressure at the front
of the diaphragm is represented by
sound wave A in the upper set of
sine waves in Fig. 3 and the sound
pressure behind the diaphragm is
represented by wave B due to both
the space (t,) and acoustical (t;)
phase shift. The resultant pressure
is the difference pressure between
A and B and is shown by the dotted
line.

If the microphone is now re-
versed as in Fig. 4 so that the rear
faces the sound source, then the

Microphone

By N. FRIEDMAN
and MACPHERSON

sound pressure at the rear entrance
is represented by wave A while at
the front of the diaphragm it is
represented by wave B. Since the
shift through the acoustical network
is equivalent to the space shift, wave
B also represents the pressure at
the rear of the diaphragm. With
equal pressures on both the front
and back the resultant pressure is
Zero.

On the basis of these facts, several
conclusions can now be reached. If
the front entrance faces the sound
source, there is a resultant net
pressure on the diaphragm. On the
other hand, if the microphone is re-
versed, allowing the rear entrance
to face the source, complete cancel-
lation occurs. To make this feasible,
the acoustical and space phase shifts
must be equivalent, and since the
acoustical shift is limited to 90°, the
distance from front to back of the
microphone must be less than one
quarter of the wavelength.

Resultanf Pressure

If the frequency is now in-
creased as illustrated by the lower
set of sound pressure waves in
Fig. 3, and the above procedure re-
peated, it can be seen that waves
E and F combine to give a resultant
pressure indicated by the dotted
line. The amplitude ab is obviously
greater than ed, the amplitude of
the resultant pressure at the lower
frequency, indicating that the re-
sultant pressure on the diaphragm
increases with frequency. If a great
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many frequencies were to be plot-
ted, the curve of Fig. 6 would result,
showing the increase of pressure
with frequency.

It can also be seen in Fig. 4 that
F is now the pressure wave on both
the front and rear of the diaphragm.
Since cancellation occurs for higher
frequencies as well, cancellation
from the rear is independent of
frequency.

To make the arguments to follow
more understandable, the analogy
between an electrical circuit and a
mechanical system must be clarified.
This analogy is illustrated in Fig. 7.
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It is well known that when a gen-
erator drives a complete electrical
circuit, a current flows and the
circuit exhibits a given electrical
impedance to current flow. In the
mechanical system illustrated, if a
pressure is applied, a velocity is
given to the system and a mechani-
cal impedance to the velocity is ex-
hibited. From Ohm’s law in electri-
cal circuit theory the
current=
electlomotwe f01ce

" impedance (1)

Similarly, it is true in a mechanical

n
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Cardioid Microphone (continued)

system free to move (i.e, a complete
circuit) that
velocity =

pressure area = PA (2)

mechanical impedance =z

The basic principle of operation
of any dynamic microphone lies in
the fact that whenever a coil of
wire (such as the voice coil of a
microphone) moves in a magnetic
field, an electromotive force is in-
duced in the wire. This is known as
Faraday's law and is expressed
mathematically as e=BLv x 10
where e = open circuit voltage (v)
B = magnetic flux density (gauss)
L = length of conductor (cm)
v = velocity (cm sec.) (3)
Expressing the concept more simply,
it may be said that for a given mag-
netic structure and coil (BL) the
voltage output is directly propor-
tional to the velocity of the coil.

If Eq. 2 is substituted into Eq. 3
then e = [ABL x 10¢] P/Z (4)

Since the pressure has been shown

(LT L RO ITH T T LT

T

| ;
GENERATOR ‘/\/\/\r—}o

[{——-a A——ﬁ -DIAPHRAGM
L ‘Y

‘
{,
SounD|

PRESSURE | ¢
YT -’_‘(

(b)

Fig. 5: Electrical-acoustical analogy of phase-
shifting systems

Fig. &: Pressure on diaphragm vs., frequency

RESULTANT PRESSURE
AY
o

FREQUENCY

FHETHRETTTR UL T

to be proportional to the frequency,
then the mechanical impedance
must be proportional to frequency
if the ratio P, and hence the out-
Z

put voltage of the microphone, is
to be independent of frequency. To
make the mechanical impedance
proportional to frequency, the
microphone development engineer
designs the mechanical system so
that its resonant frequency is ap-
proximately equal to the lowest
frequency desired. If the system is
then undamped, the mechanical im-
pedance will be proportional to
frequency.

The single D microphone, then,
can be made to produce a flat re-
sponse curve with good cancella-
tion. However, in gaining these two
advantages several compromises
have been made.

The first compromise stems from
the fact that at low frequencies the
mechanical impedance of the micro-

CURRENT
] 1
N ELECTRICAL |
~ CIRCUIT |

GENERATOR

| I__].__l
| |
(a}

VELOCITY

Izl MECHANICAL

SYSTEM

(t)

Fig. 7: Electricol-mechanical analogy of current
and velocity

Fig. 8: Change Is greatest for close sources

*1

SOUND PRESSURE

2 3 & 5 6 7 8 9% W0
DISTANGE FROM SOURCE

phone is low, and as a result very
little acoustical or mechanical pres-
sure is necessary to produce an out-
put. This causes the microphone to
be highly susceptible to mechanical
shock. Movement of the microphone
stand and performer’s hands rub-
bing on the microphone are only a
few of the sources of highly ob-
jectionable noises.

The second compromise is the
phenomenon of proximity effect.
Proximity effect may be defined as
the increase in bass response due to
the location of the sound source
near the microphone. When the
source is brought near the micro-
phone, the bass response is in-
creased. As illustrated in Fig. 8, the
sound pressure varies inversely with
the distance from the source. For a
given change in distance, the cor-
responding sound pressure change
will be very much greater for a
close source as compared to a dis-
tant source. Therefore, when the
sound source is close, the magnitude
of the sound at the rear entrance is

(Continued on page 129)
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Fig. 7: Phenomenon of proximity effect a. dis-
tant source, 60° phase angle b. close source,
6§0° angle c. distant source, small phase angle
d. close source, small angle
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Automatic analog-to-digital converter converts
voltage samples into a number proportional to logarithm

of the voltage. Handles 10,000 samples/sec. +

e(t)

Fig. 1: RC circult converts voltage to fime

A Logarithmic Voltage Quantizer

N analog to digital converter has
been developed which converts
voltage into a number which is pro-
portional to the logarithm of the
voltage. The device is completely

H. Blashalg E. M. Glaser

automatic. It can handle input data
at the rate of 10,000 voltage samples
per second and the accuracy of con-
version or quantization is adjustable
to either 5% or 10%. Samples of
length greater than .5 usec can be
quantized.

The quantizer accepts a voliage
sample and converts it to an equiva-
lent pulse whose duration is propor-
tional to the logarithm of the voltage
of the sample. The pulse duration is

Fig. 2: Quantizer generates a pulse at the start
of the exponential

E \rE,

quantized linearly by counting the
number of pulses produced by a
fixed frequency pulse generator dur-
ing the interval, This number is then
proportional to the logarithm of the
input sample.

The conversion from voltage to
time is performed in a simple RC
circuit. The mathematical analysis of
the conversion and quantization is
given below. From the analysis use-
ful design equations are obtained.

Analysis

An RC network shown in Fig. 1 is

charged to voltage E by closing of

switch S. After the switch is opened

at t = o, the voltage e(t) decays ex-
ponentially:

e(t) = E e-¥/RC )

Let T = time for e(t) to decay to a
fixed voltage, E;

Then,
E;: = E e-T/RC A
or,
E = E; €T/RC (3)
and,
T

logE =log Ex + — 4
RC

T is now subdivided into equal incre-
ments AT and the number of com-
plete increments required for E to
decay to E is counted.
Let E, = value of E which decays to
E; in exactly nAT seconds and
E,., = value of E which decays to
E; in exactly (n{1) AT seconds
then,

Eo = ET

E. M. GLASER and H. BLASBALG, Radilation
Laboratory, The Johns Hopkins Univ.,
Baltimore, Md.
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By E. M. GLASER and H. BLASSBALG

From (4),
nAT s
log E, =log Ex + — )
¢ "7 re

and,
(n+1) AT
log En+1 S ]08 Et: +——— (6)
RC
Subtracting (5) from (6),

AT AT
log En+1 —_— log En =—=— (7)
RC T
where
r = RC
Let,

_ 1
En = 5 (Eu+l +[.En)

and,
AEn = En+1 - En

A:En En+l - En
— =2 ( ) (8)

Then,

En En+l + En
Also, by expanding,

En+l - En
og Ent1 —log Es =2 || ———
! En+1 +En
1 E|:+l - En U
| — ]+ ... (9)
3\Eu: + Es

AT

T

Therefore, by neglecting all but the
first term

AT AE,
—_——— 10)
T E.
with error
2 83
b ———
34/1-5
where
1AE, 1AT
= —— = - (an
2 E. 2 r
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Voltage Quantizer (continved)

Eq. 11 gives the order of the error in
the approximation in solving (9) for
E,,,. Substituting (11) and (8) and
solving gives

1 AT
i =8
2 7
E-n-(—l _En' — =rEn (I-)
N ——
“ T
where
|4 LAT
2 7
' = — — —
| _14T
2
From this
E. = rE, (13)

The voltage levels E, and E,, it
should be noted, form geometric
series.

The maximum quantization error
will occur when either E, or E,,, is
quantized as E,. This error will be,
in either case,

1 AE,

max. error = — —
2 Ey

1 AT
max. error = S = - —
2

(14)

If N = maximum number of quan-
tized time intervals, and

E, = maximum quantizable voltage,
then the dynamic range, R, of the
quantizer is

Ex Ey
R-—.—-——.——-—:rN

(13)
E: E,

Fig. 3: Input vs. Ex ond quantization level

1+s
logR =Nlogr = N log{ —
1-s/

1 1
=2N(s+as’+—ss+....) (16)
5

and again, by neglecting al] but the
first term

log R =~ 2 NS (17
with error
2 NS3
d<-
I/T-5
Then
1
N=—]JogR (18)
2s

The rate at which the exponential
e(t) decays when e(t) = E; is

de(t) -E
= — e—T/RC
dt RC
=T
and from (2)
de(t) —Er —-Er
dt " RC o«
t=T

The rate of voltage decay at the
threshold is therefore independent
of the initial sample voltage E. The
accurdcy of the threshold amplitude
comparator is therefore constant
throughout the quantization range.

The equations useful for quantizer
design are given below.

1 AT

max. error = § = — —
2 T

-

(14)

hY
-
The number of quantization inter-
vals is given by,

1
= —log R (18)

2s

The quantizer is designed to operate
over a dynamic range of 30:1 with
E;==33 v and Ey = 100 v.

The maximum error is 5% or 10%.
For s = .05

1
N = log 30 =34+ (19)
2 % .05
Fors=.
N = log 30 =17  (20)
2x.1

The quantizer generates a puise
at the start of the exponential, if
E =E,. At the end of each interval,
AT, another pulse is generated re-
peating the process until the expo-
nential falls below E;. (See Fig. 2).

Voltage No. of Pulses
E<E: 0
E: < E <rE; 1.
rE: < E < r2E; 2
rPEr < E <rE; 3
- E; < BE <rE; N
wvE; < E N+1

For R =230, s =.05 the maximum
number of pulses generated is N1
= 18.

For R=30, s=1, the maximum
number of pulses is N4 1 = 35.

The time increment of quantiza-
tion is 1 usec. This minimizes an-
alysis time without unduly compli-
cating the device. The time constant
is determined from (14).

For s=0.05

Fig. 4: Block diagram of complete automatic logarithmic voltage quantizer
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Fig. 5. Schematic diagram of quantizer. Circuit is designed to handle voltage somples renging from 3,3 to 100 v,
AT 1 x10-s where f = frequency of the pulse tions of a 2C51 operating in the high
T = s generator. g. region, thus permitting rapid
2s 2X.05 This equation allows for no recov- charging of the capacitors in the
7 = 10 X 1076 scc. ery time of the quantizer between  diode holding circuit without draw-
F 01 samples. Allowing, conservatively, a ing grid current.
or s=0u,

5 X 1070 gec.

T

A table relating input voltage to

E, and the quantization level (num-
ber of output pulses) is shown in Fig,
3 for s = 05 and s = 0.1

The maximum sampling rate of a
waveform by the quantizer can be
obtained by means of Eq. (18). The
maximum time per quantization, T,
is

AT
T, =NAT =—1log R (21)
25
Then the maximum sampling rate, F,
is

1 25 1
F = — == -
T, ATlog R
1
I = 28f (27
log R

recovery time equal to the maxi-
mum quantization time gives for the
sampling rate, F’

1
Fr = sf (23)
log R
For$S = .05, f =1 x 105, R =30
.05 X10¢

Fre—
log 30

ForS = .10, f = 1 X 108, R = 30
[ =29 4 x103% samples/sec

=14.7 X103 samples/sec

Circuit Design

The quantizer is designed to work
with voltage samples ranging from
3.3 v to 100 v and a minimum dura-
tion of .5 usec. A block diagram is
shown in Fig. 4, and the circuit
schematic in Fig. 5.

Input Cathode Follower, V. : The
cathode follower consists of both sec-
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Diode Holding Circuit: Two 6ALS
diodes in series charge the holding
capacitor to the peak sample voltage.
The low forward resistance permits
complete charging of the capacitor in
.3 microsecond.

Holding Circuit Cathode Follower,
V.,a: The diode holding capacitor
voltage is fed to the grid of a cathode
follower consisting of one section of
a 2C51. The low impedance output
charges the RC exponential decay
combination through another diode
holding network. The output refer-
ence level of the cathode follower is
adjusted by a potentiometer R, in
the grid circuit of the input cathode
follower.

Exponential Decay: The time con-
stant of the RC decay circuits can be
adjusted by trimmer condensers to
either 5 microseconds or 10 micro-
seconds giving either 10% of 5% ac-
curacy of quantization.

(Continued on page 124)
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NATIONAL
ELECTRONICS

CONFERENCE

THE 11th anniversary meeting of the 1955 National Electronics Confer-
ence convenes in Chicago’s Hotel Sherman on Oct. 3, 4 and 5, 1956. The
meeting is sponsored by the AIEE, IRE, Illinois Inst. of Technology, North-
western Univ. and the Univ. of Illinois.

Products of 130 manufacturers will be on display, and a broad selection
of technical papers will be presented in the scheduled 24 technical sessions.

Three conference luncheons are scheduled. The featured speakers will be
A. V. Astin, Director, National Bureau of Standards, Washington, D.C,
J. M. Robson, Atomic Energy of Canada, Ltd.,, Chalk River, Ontario, Can,,
and Ernst Weber, chairman, Dept. of Electrical Engineering, Polytechnic
Inst. of Brooklyn.

Further information may be obtained from the National Electronics Con-
ference Inc., 84 E. Randolph St., Chicago 1, Il

Professional Group on Audio.
SUNDAY, OCTOBER 2 {a) “"The Electrostatic Loudspeaker—An Objective

Evaluation’” by R. J. Larson, Jensen Manu-

4.00 P.M. to 8:00 P.M.—REGISTRATION facturing Co., Chicago, Il
Lobby {b) "'Efficiency ond Power Rating of Loudspeak-
8:00 A.M.—REGISTRATION ers”” by R. W. Benson, Armour ‘Research
-L bb = Foundation of Illinois Institute of Technology,
At Chicage, lllinci
g go, lllinois.
9:00 A.M.-9 P.M,—Exhibits <) “Energy Distribution in Music”” by J. P.

Displays of electronic equipment, components

Overley, Radic Monufacturing Engineers,
and new developments.

Inc., Peoria, lliinois.
**Bells, Electronic Carillons, and Chimes™" by
F. H. Slaymoker, Stromberg-Carlson Co.,

MONDAY, OCTOBER 3 Rochester, New York.
2. TRANSISTOR AMPLIFIERS

MONDAY MORNING—TECHNICAL SESSIONS {a) "'Single and Double-Tuned Transistor IF Am-

plifiers” by J. B. Oakes and R. C. Rand,
1. AUDIO AND ACOUSTICS Applied Physics Laborotory, The Johns Hop-
Progrom prepared in cooperation with the IRE kins University, Silver Spring, Moryland.

Entrance on Mezzanine. {d

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955
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{b} ""Transistor Amplifier with Extremely High

Input Impedance’’ by R. A. Stampfl and
R. Hanel, Signal Corps Engineering Labora-
tories, Fort Monmaouth, New Jersey,

"*A Unilateral Transistor Amplifier”” by W. G.
Houser, Ordnance Research Laboratory,
Pennsylvonia State  University, University
Park, Pennsylvania.

""The Hushed Transistor Amplifier’' by W. K.
Volkers, Volkers & Schaffer Manufacturing
Corp., Schenectady, New York and N. E.
Pedersen, Rensselaer Polytechnic Institute,
Troy, N. Y.

3. ANTENNAS

“‘Surface-Wave Beacon Antennas”” by R. E.
Plummer, Hughes Research and Development
Laboratories, Culver City, Cal.

“"A Luneberg Lens os a Broadband Bipolar-
ized Nonscanning Direction-Finding  An-
tenna’” by E. L. Beck, L. K. DeSize, L. J.
Kuskowski and W. H. Yale, Airbarne Instru-
ments Loboratory, Inc., Mineola, New York.
A Review of Circular Polorization as a
Means of Precipitation-Clutter Suppression
and Examples’” by W. B. Offut, Airborne In-
struments Laboratory, Inc., Mineola, New
York.

“Circvlorly Polarized Biconical Horns'' by
C. Goatley ond F, D. Green, Melpar Inc.,
Folls Church, Virginia.

4. MAGNETIC AMPLIFIERS

Program prepared in cooperotion with the AIEE
Magnetic Amplifier Committee.

“Flux Reset in Magnetic Amplifiers”* by B,
Seddon, General Electric Company, Schenec-
tady, New York.

“Current and Voltoge-Metering  Magnetic
Amplifiers’” by T. L. Ponner, Bell Telephone
Loboratories, Murray Hill, N, J.

"A Magnetic-Amplifier Time-Delay Servo™
by J. L. Behr, Vickers Electric Division, St.
Louis, Missouri.

“‘Application of High-Frequency Magnetic
Amplifiers” by H. W. Collins, Westinghouse
Electric Corp., Pittsburgh, Po.

“'Zero-Signal Stability and Noise Suppres-
sion with Magnetic Demodulator-Amplifiers’
by L. J. Johnson and S. E. Rauch, University
of California, Goleta, California.

12:30 P.M.—LUNCHEON IN THE BALTABARIN

“"Standards for Electronics” Luncheon Address
by A. V. Astin, Director, National Bureau of
Standards, Washington, D. C.

MONDAY AFTERNOON—TECHNICAL
SESSIONS

5. SYMPOSIUM [: “Progress and Prospects

in Solid-State Electronics"

Chairman: L. 7. DeVore, Stewart-Warner Corp.,
Chicogo, lll. Invited popers:

“Luminescence and Luminescent Devices'' by
P. D. Johnson, General Electric Research
Laborotory, Schenectody, N. Y,
“Compounds for Transistors and Rectifiers™
by R. G, Breckenridge, National Carbon
Research Laborateries, Cleveland, Obhio.
Germanium and Silicon Transistors and Junc-
tion Devices' by R. M. Ryder, Bell Telephone
Lobarotaries, Murroy Hill, N. J.

"“Circuit Design for Tronsistors and Junction
Devices'" by J. B. Angell, Philco Corp.,
Philodelphia, Pa.

6. INSTRUMENTS AND MEASUREMENTS

A Direct-Writing Caothode-Ray-Tube Re-
corder’” by L, N, Heynick, R, J. Woh!, and
D. H. Andrews, U. 5. Naval Moterial Lab-
oratary, Brooklyn, New Yark.

“"An Accurate Mognetic Tochometer” by
Henry W. Patton, Collins Radio Company,
Cedar Ropids, lowa.

"'A High-Speed Low-Noise Switching Device"
by A. Finloy, Battelle Memorial Institute,
Columbus, Ohio.

LIST OF EXHIBITORS

EXHIBITOR BOOTH NC.
A-V Manvfacturing Corporation,

New York, N. Y.................. 169-170
Ace Engineering and M Co., Inc.

Philadelphia, Pa................. ... 161

Aerovox Corporation, New Bedford, Mass. 24-25
Allied Radio Corporation, Chicago, HI.. ... 6-7
Jay €. Angel & Co., Chicago, 1ll....... 77-78
Americon Phenolic Corporation, Chicago, Ill. 97
The Arnold Engineering Co., Marengo, 11I... 30
Arco Electronics Inc., New York, N, Y..... 67
Aremac Associotes, Posadena, Calif ...... 12
Bailantine Loboratories Inc., Baenton, N, J. 116
Barry Controls, Inc., Weatertown, Maoss.. ... 153
Bendix Aviation Corp. Scintilla Division,

South Bend, Ind...................c.. 13
Berkeley Division Beckman Instruments,
Inc., Chicage, 1ll...................... 8

Beta Electric Carporation, New York,
Bomac Laboratories Enc., Beverly, Mass....
Boonton Radio Corporation, Boonton, N.J. 55-56
Bowmar Instrument Corporation,

Fort Wayne, Ind...................... 182
Brush Electronics, Cleveland, Ohio. .. .. 117-118
Budd-Stanley Co., Inc.

Llong Island City, N. Y...............
Burroughs Corp. Electronic Instruments

Div., Philodelphia, Pa................. 45
Byron-Jackson Co., Pasadena, Calif....... 141
Central Scientific Co., Chicago, Ul......... 96
C. P. Clare & Co., Chicago, II........... 71
Coil Winding Equipment Co.,

Oyster Bay, N. Y................. 5
Color Television, Inc., S5an Corlos, Calif....
Communication Accessories Co.,

Hickman Mills, Mo, ................... 84
Control Engineering Corp., Norwood, Mass. 115
Alfred Crossley Assouutes, inc.

Chicago, ... ... inns 37-38
Dage Television Division, Thompson

Products, In¢., Michigon City, Ind....... m
Dynamic Instrument Co., Inc.,

Cambridge, Mass.....o.coovuvrennen... 1n2

Allen B, DuMont lnb ln: o0 Clmon, N. J. 50-51

Eastern Air Devices, Inc., Dover, N. H.....132
Eitel-McCullough, Inc., San Bruno, Calif...26-27
A'G’A Division Elastic Stop Nut Corp. af

Am., Elizabeth, N, J,................. 14
Electro Munufa:!urlng Co., Knnsul City, Mo. BS
Electrocraft, Div. of Hnmlllon Pox, Inc.,

Chicago, . ©00000900000000000 0 156
Electro-Measurements, In: . Por!lund Cre. 21
Electro-Mec Laboratory, Inc.,

long Island City, N. Y................ 184
Electro Products Lab., Chicage, 1I1........ . 54
Electro-Pulse, in<., Culver City, Calif...... 14
Electronic Associates Inc.,

long Bronch, N, J......... oo, 12

Elgin Metalformers Corp., Elgin, lil. 47-166- 167
£SC Corporation, Pnlucdes Park, N. J.....124

Fairchild Comera & Instrument Corp.,
Potentiometer Div., Hicksville, L. I., N. Y. 70
Federal Telephone end Radio Co.,
Clifton, N. Jo........ ... ... 105-106
T. R. Finn & Co., Inc., Hawthom, N. J... . 171
Freed Transtormer Co., Inc., Brooklyn, N. Y. 156

General Electric Co., Apparatus Div.,
Schenectady, N
General Radio Company
Combridge, Mass............... g
Gertsch Products, Inc., Los Angeles, Calif. 52-53
G. M. Gionnini and Co., Inc.,

Pasadena, Calif.. ..................... 181
John Gombos Company, Inc.,

levington, N. J.. ... c.vieiivnnnnronns 92
Guardian Electric Mfg. Co., Chicago, 1Il...175
Harry Halinton, Chicago, Ml............. 29
The A. W. Haydon Co., Waterbury, Conn. 65-66
Heath Co., Benton Hcrbor, Mich......... 3-64

Helipot Corp., South Posadena, Calif.. 149-!50
Hermetic Seal Products Co., Newark, N. J. 146
Hewlett-Packard Co., Palo Alto, Colit...61-62

Hughes Airaaft Co., Culver City, Calif.... 17
The Indiana Steel Products Co.,

Valparaiso, Ind....................0 87-88
The Institute of Radio Engineers,

New York, N. Y............c.ciiennnn 89
International Electronic Research Corp.,

Burbank, Calif.............co0ieennnnn 151
International Resistance Co.,

Philadelphia, Pa...........c00vnss 171172
Kay Electric Co., Pine Brook, N, J....... 1-2
Kay Lab., San Diego, Calif...ccovuceen. 41-42

EXHIBITOR BOOTH NO.
Kearfott Co., Inc., Clifton, N. J.......... 183
Keithley Instruments, Cleveland, Ohia. 76
Kepco Laboratories, Flushing, N. Y.. 139-140
The Jomes Knights Co., Sandwich, .. 94
Ringland M, Krveger Co., Chlcugo, W .. 28

Erik A. Lindgren & Assoc., Chicago, l||....'|6u
Lo Pointe Electronics Inc., Rockville, Conn.
Litton fndustries, Inc.,

Beverly Hills, Calif................... 31-32
Magnetic Amplifiers, Inc., Chicago, IH..... 35
Magnetics, Inc., Butler, Pa........... 125-126
Hugh Marsland & Co., Chicago, HI....107-108
Measurements Corp., Boonton, N. J....... 81
Mepco Inc., Morristown, N, J.. ... . .. ... 129
Millivac Instrument Corp.,

Schenectady, N. Y.. . .................. 104

F. L. Moseley Co., Posudenu, Calif.. ... .43-44
Mycalex Corp. of America, Clifton, N. 3.. 5

The Narda Corp., Minecla, N. Y......... 180
Newark Electric Co., Chicago, Hl......... 185
New London instrument Co., Inc.,

New Llondon, Conn.................... 100
Norden-Ketay Corporation,

New York, N. ¥Y............ 0o0o0aaaa 90-9
Offner Electronics Enc., Chicoge, ... .... 34
John Oster Manvfacturing Co.,

Rocine, Wis............ .. civvnarons 86
Pacific Semiconductors, Inc.,

Culver City, Calif..................... 163
Panoramic Radio Products Inc.,

Mount Vernon, N. Y..................

Phillips Control Corp., Joliet, Hl... ... ....
Photocircuits Corp., Glen Cove, M. Y. .
Pivan Engineering Co. ., Chicago, Fil..
Polarad Electronics Corp.,

Long ksland City, N. Y................ 123
Polytechnic R ¢ch & Deveiop t Co.,

inc., Brooklyn, N, Y................. 48-49
Potter & Brumfield, Princeton, Ind...... ... 3
Radio & Television News iZiff-Dovis

Publ. Co.), New York, N. Y........... 46
Raytheon Manufacturing Co.,

Walthem, Mass. ............... 73,74, 75
Ridgway Engineering Associates,

Chicago, ... oo viiinunennnennn 19-20
Robhinson Aviation, Inc., Teterboro, M. J.... 95
Rotron Mfg. Co., Woodstock, N. Y..... .. 174
Rutherford Electronics Co.,

Culver City, Calif........... e e 182

Sanborn Company, Cumbvidge, Mass. . . .59-60
$an Fernando Elec. Mfg. Co.

San Fernondo, Calif........ ........... 130
Sequoia Wire Co., Chicago, lH ........... 176
Servo Corp. of Americo,

New Hyde Park, M. Y................. 144
Sigma Instruments, Iac.,

South Braintree, Mass................. 1o
Signal Corps Supply Agency,

Philadelphio, Pa.............ccc.couun 158
Skydyne, Inc., Port Jervis, N. Y.......... 131
Sola Electric Co., Chicago, l........... 68-69
Scrensen & Compoany, Inc.,

Stamford, Conn...o.vvvvvvnnnn. ... 154-155

Sovthern Ele:tromu Co., Burbnnk Calif.. .. 177
Southwestern lndumul Electronics Co.,

Houston, Texas. ..o ceee ven,a .82-83
Sperry Gyroscope Co o Greuf Ne:k N Y.. 127
Spragve Electri¢ Co.,

North Adems, Mass............ 101-102-103
R. Edward Stemm, Chicago, Ill....... 119-120
Geo. Stevens Mfg. Co., Chicago, INf,.....165
Strat-0O-Seal Mfg. Co., Chicago, Ilf........ 18
The Superior Electri¢ Co.,

Bristol, Conn.......ou0vnne 135-136-137-138

Surprenant Mfg. Co., Boston, Mass....121-122

Technology Instrument Corp.,

Acton, Moss.......o.einncicncnnnnnn 57-58
Tektronix, Inc., Elmwood Park, N. J...133-134
Tel-Instrument Co., Inc., Carlstadi, N. 1. 79-80
Tensolite Insulated Wire Co., Inc.,

Torrytown, N. Y........ ... ... .. 109
T.L.G. Electric Corp., New York, N Y..... 113
Varian Associates, Palo Alto, Calif....... 39-40
Vectron, Inc., Waltham, Moss......... 23-23a
Victor Adding Machine Co., Chicago, li...143
Vitromon, Inc., Bridgeport, Conn.......... 160
Waterman Products Co., Inc.,

Philadelphia, Pa....... 00000E00Q00 0000 16
Waters Manufacturing, Inc.,

Woeltham, Mass,. ... P 115
Waveline Inc., Cnldwell N. {hooooanacnaa 142
Weckesser Company, Ch-tlgo, floo 00 00noa 179

“'Methods for the Precise Measurement of
the Temperoture Caefficient of Capacitance™
by 1. Brady, Signol Corps Engineering Lob-
orotories, Fort Monmouth, New lersey.
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(e} “"Analysis of Low-Frequency MNoise Using
High-poss Filters ond Analogue-Computer
Techniques'' by F. H. Kishi, R. N. Buland,

{(Continued on page 114)



www.americanradiohistory.com

Automatic sonic
spectrum analyzer
and curve tracer

By EDWARD F. FELDMAN

Audio Frequency Spectrum Analyzer

New instrument presents quantitative Fourier analysis of complex waveforms
on CRT indicator. Employs logarithmic sweep, variable sweep widths and high
sampling rates. Merits of logarithmic sweep mode are discussed.

N instrument has been devel-

oped which presents, on a
cathode-ray tube indicator, a quan-
titative Fourier analysis of complex
audic frequency waveforms. Loga-
rithmic and linear frequency and
amplitude indications are provided.
Variable sweep widths and rela-
tively high sampling rates facilitate
application for systems which con-
tain low frequency modulated or
hunting components. Transient phe-
nomena are treated by suitable
looped tape recording techniques.

The crux of the logarithmic sweep
mode design lies in the relationship
-between df/dt, the rate of scan, and
the maximum achievable adjacent
frequency component separability
or resolution. An approximate
analysis is given of the criteria for
selectivity of the intermediate fre-
quency stages. By means of a dual
swept crystal filter, the bandwidth
of the i-f is varied in synchronism
with the log frequency scan to main-
tain optimum resolution.

A relatively simple adjunct unit
converts the spectrum analyzer into
an audio frequency sweep generator
and selective response curve indica-
tor with unusually high dynamic
range and a single line presentation.

EDWARD F, FELDMAN, applications en-
gineer, Panoramic Radic Products Inc., 10
8. Second Ave., Mount Vernon, N. Y,

73

Comparisons between the conven-
tional sweep generator which em-
ploys an oscillographic indicator
and the current instrument are
given.

Operation

The sonic analyzer embodies the
extensions to lower frequencies of
the widely used heterodyne type of
spectrum analyzers. Fig. 1 illustrates
the block diagram. Input signals are
heterodyned with .the output of a
swept r-f oscillator in a linear bal-
anced modulator. Following the
mixer are a highly selective i-f and
a linear peak sensitive detector
which converts the responses to dis-
crete frequency components into in-
verted “V” shaped pips on the verti-
cal crt axis, as illustrated on the
typical screen presentations, of Fig.
6. Each component amplitude may
be read by the ordinate of the pip
apex on the screen and by the mul-
tiplier indicated on the front panel
attenuators. Two vertical amplifiers
are provided, i.e. linear, with a
maximum full scale sensitivity of
500 uv and logarithmic, with a two
decade presentation. The swept os-
cillator is frequency modulated by
a-waveform derived from the hori-
zontal time base generator so that
the crt abscissas are directly cali-
brated in terms of input signal fre-
quencies.

An ideal analyzer would be ca-
pable of very rapidly studying the
entire audio spectrum of a complex
input and of resolving closely spaced
components such that the frequency
and amplitude of each would be de-
termined. A direct approach to such
an instrumentation problem is a
bank of parallel contiguous filters.
However this becomes quite cum-
bersome and expensive for frac-
tional octave units covering a band
from say 20 to 20,000 cps. With only
a single filter, the current instru-
ment has the virtue of relative sim-
plicity but is subject to resolutions
and sampling rates which are con-
tingent upon the transient response
of the i-f stages to a rapidly varying
frequency modulated sinusocidal in-
put. Thus, a basic design problem is
determination of the best compro-
mises between maximizing df/dt,
the scan rate in cycles/sec/sec, and
the mutually exclusive requirement
for minimum frequency difference
between barely visually separable
components. The response of res-
onant circuits to a swept frequency
input which at one point in the ex-

.cursion passes through the natural

frequency of the network has been
described in the literature from the
point of view of the response per
sel? and the optimum spectrum an-
alyzer.3:456

To indicate the general nature of
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Fig. 2: Swept selectivity crystal filter in i-f section
Fig. 1: Block diagram of sonic analyzer

the functional relationships, con-
sider an i-f amplifier which can be
characterized by —3 db. bandwidth,
b, and resonant frequency, f,. At ar-
bitrarily small scan velocities, the
minimum resolution of equal ampli-
tude cw signals would almost equal
b for intersection of the crt indica-
tions at —3 db. from peak. As df/dt
is increased, the exponential build-
up and decay periods in the i-f in-
crease the apparent bandwidth and
thereby degrade the resolution. An
optimum condition is obtained when
the transient time equals the time
spent in the excursion of b cycles of
the input spectrum.®

(1)

Stored Energy

dw

Dissipated Fnergy 27 f,

w

dt (2)
Stored Fnergy

The tuned circuit amplitude incre-

ment
dv  dw
—-— ®
V2w
and
dv =« f,
— = dt )]
vooQ

By making the approximation that
the amplitude decline from peak
may be approximately described by
Eq. 4, which is applicable to a sud-
denly pulsed tuned single stage, the

The period required for both
build up and decay is 2t; which may
be written in terms of the static
bandwidth as

In 2
7 b
At the input to the filter, the time
for an excursion of b cycles is set
equal to 2t, to achieve the condition
stated above, so that

b
dty =
di de

Solving for the optimum bandwidth
and maximum rate of scan
df. 2 _
> Q)
dt

In 2 df\'¢
b= =~ 0.4~

]

Tty = (3)

(6)

Q=—=2r——o — 3 db. decay time, m dt
b Dissipated Energy, Cyele
) 2 Q df
During a small time, dt, the number ty = —— =435 b (2)
of cycles is I,dt, and ro f, de
i
- R
%IC-OO = THEORET_rCA-L Fig. 5: Oscillator-reuctor stages of sonic analyzer
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Spectrum Analyzer (Continved)

This approximate  derivation
merely serves to establish the de-
pendency of the proper filter band-
width upon the rate of scan. No in-
formation is connoted about what
visual resolution results except of
course that it must be considerably
greater than the static bandwidth.
Hok! calculated the apparent band-
widths or minimum resolutions as a
function of static filter bandwidth
and scanning rates for a single tuned
circuit. His curves indicate an op-
timum value for 3 db. resolution, R,

Fig. 6: Log freq.-Lin amplitude display

200 A00EDD K
FREIHE#HCY B TS

approximately equal to the square
root of the scan rate. The corre-
sponding static bandwidths fall in a
very broad range without serious
impairment of the dynamic condi-
tion. For values of b from 0.25 (df/
dt) * to 0.05 (df/dt) *: the resolu-
tion is fairly uniform. The resolu-
tion data are in fairly good agree-
ment with empirical information
from typical panoramic equipments.
For instruments with multistage i-f
complements, it has been found?®*
that for 3 db. resolution,

df\ ¥
Rm{n = 1.3 (_r) (9)
dt

The implied design latitude in the
broad range of static bandwidths in-
dicated above must be modified by
some practical considerations. At
the more selective settings, the
shock excited oscillations or tran-
sient ringing endure for periods in
the order of the response time thus
interfering with possible subsequent
indications of closely adjacent fre-
quency components. When the sec-
ond amplitude is small compared to
the initial one, its presence may not
even be noted even though it might
be thought of as electrically re-
solved. The broader i-f's, in the re-
gion of 0.3 (df/dt) *- are also pref-
erable because of the greater peak
amplitude responses, more sym-
metrical pip shapes, and more clear-
ly defined maxims. A good rule of
thumb is to associate a pip with a
single notch of ringing near the
baseline with the optimum i-f align-
ment.

The audio spectrum analyzer de-
sign was complicated by the re-
quirement for scanning several oc-
taves at a rate high enough for good
intercept probability for transients.
A logarithmic frequency scan was
chosen for the wide band 40 to 20,-
000 cps. sweep as the best time
sharing arrangement. With de-
creased scan velocities at the lower
end of the spectrum, better selec-
tivity is obtainable where it is most
needed. A compromising period of
one second with a high to low scan
direction is employed, thus fixing
the description of the scanned input
as follows:

f= 20,000 et/1 1n (10/20,000) 15 ¢50 (10
df/dt = ~-20,000 (In 500) €— (en300)t
df/dt = —(In 500) F = —6.2F (11)

As previously indicated, the obtain-
able resolutions are proportional to
the square root of the rate of scan.
Thus a necessary adjunct to the log

scanning mode is synchronous i-f
bandwidth sweep to take full advan-
tage of the opportunity afforded. In
the present case of a 500:1 maxi-
mum to minimum frequency ratio,
the bandwidths should vary ap-
proximately 22:1. Taking b= 0.3
(df/dt) * as the criterion,

b(t) & 100 e-3-1¢ (12)

3
b(f) E; (F)* (13)

This derivation applies to the
overall bandwidth. In the sonic an-
alyzer, only two of the i-f stages
contribute materially to the selec-
tivity, the others serving to increase
the sensitivity. Two identical cas-
caded 100 K¢ crystal filters with
swept selectivity are employed with
individual bandwidths tracked at
150% of the value in Eq. 13. See
Fig. 2. The variable resistance par-
ameters are supplied by the cathode
to ground impedances of the 6J5
cathode followers which are driven
by a shaped sawtcoth from the 1/
sec. time base generator. Each crys-
tal load circuit consists of a parallel
resonant RLC combination tuned to
the crystal frequency. As the im-
pressed cathode follower impedance
is decreased, the more closely does
the overall response approach that
of the crystal alone, thus increasing
the selectivity of the stage. The
theoretical (Eq. 9) and actual reso-
lutions of the analyzer are plotted
on Fig. 3. Good correspondence is
obtained near the center of the
sweep but considerable loss is noted
at either end. At the high end, the
discrepancy is largely due to the
difficulty in visually separating two
very narrow pips on the 5 in. cath-
ode-ray tube. Auxiliary vertical and
horizontal output jacks are supplied
to facilitate use with larger “slave”
indicators. At the low audic end,
the discrepancies are due to two
major effects; one is crystal mis-
match and the other, and even more
significant, is the phenomenon of
video beats on closely spaced pips
which tend to mask their indica-
tions. These beats on a pip are due
to residual amplitude response in
the i-f to the adjacent frequency and
to the presence of the oscillator in
the i-f bandpass, both of which are
not completely attenuated by the
skirt of the filter. Another factor in
loss of resolution is that the effec-
tive scan period is less than one
secoend by the flyback and necessary
overscan? times.

Due to the resistance in the crys-
tal and the crystal driving network,
the gain at the i-f peak decreases
with increased selectivity. Hence, a
compensating gain sweep on an i-f

TELE-TECH & ELECTRONIC INDUSTRIES ° Cctober 1955
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amplifier is used to bring the result-
ing sensitivity for resolved compo-
nents to within 1 db. of uniformity
throughout the band. The specifica-
tion of resclved components for uni-
form sensitivity on log scan is neces-
sary because of the dependence of
other responses upon the instan-
taneous bandwidth. That is, with
more than one strong signal within
the i-f bandwidth, the output ampli-
tude will vary or “bobble” on the
screen from scan to scan. With a
purely random input, the amplitude
indications are smoothed out by the
slow sweep. For white noise a rise
of sensitivity at 20 k¢ approximately
13 db. greater than it is at 40 cps.
as shown on Fig. 4.

In addition to the logarithmic
scanning mode of the local oscilla-
tor, three linear sweep widths are
provided with variable center fre-
quency from 0 to 20 kc as shown on
Fig. 5. Upon selection of any of the
three scales, 1500 cps., 500 cps., or
100 cps., the grids of the 6J5 cathode
followers are switched to the fixed
bias which corresponds t{o proper
i-f selectivity. The actual (6 db.)
resolution specifications are 95 cps.,
50 cps., and 25 cps. respectively
which are, of course, independent of
center frequency. These linear nar-
row deviations are used to magnify
desired sections of the spectrum for
more detailed measurement than is
feasible with the overall logarithmic
presentation. See Figs. 6, 7T and 8.
Intercept probability for recurrent
transients increases with decreasing
sweep width thus facilitating study
of critical regions in pulsed spectra.

A Miller effect reactor stage and
a grounded plate Hartley oscillator
provide the swept frequency outputs
to the mixer as shown on Fig. 5.
Log sweep shaping is achieved by
the RC integrator in the reactance
tube cathode network which im-
pedes the following by the cathode
potential of the sawtooth grid wave-
form. Considerable effort was de-
voted to the oscillator design to
achieve good linearity of frequency
deviation per volt on the wide band
log mode to obtain a properly spaced
and reproducible calibration while
maintaining the stability implicit in
a low frequency analyzer. Typical
current models of the instrument
do not drift more than %10 cps. after
warmup with excellent short time
repeatability. A front panel oscil-
lator trimmer and a 60 cps. marker
are used for any necessary readjust-
ments. Between the swept oscillator
and mixer stage is a type 6BN6 buf-
fer limiter. A balanced modulator
with front panel balance control is
employed to minimize the “zero
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Fig. 9: Adjunct unit. Converts instrument 1o audio freq. generofor and respense curve indicater

frequency” pip which is the swept
cscillator response in the i-f during
the excursion through the low audio
band. It also suppresses even har-
ronic signal distortion to better
than —60 db. within its operating
dynamic range.

Another interesting design is the
logarithmic vertical deflection am-
plifier. When switched into the cir-
cuit, its function is to compress the
amplitude indications so that the crt
screen may be calibrated with a 40
db. scale. The instrument may be
used to measure components as
small as —60 db. from the largest
amplitude present by driving the
dominant indication 20 db. off scale
with a calibrated attenuator. The
rapid avc action is obtained by feed-
back of the detector pulses through
a low pass filter into the grid of the
last i-f amplifier. This tube, a type
6ACT, is operated with low cathode
and screen voltages in the region in
which its g, is approximately a log
function of bias. The feedback cir-
cuit filter passes the highest video
frequency, i.e. the sharp pulses at
the 20 k¢ end of the wide band log
sweep, but effectively rejects the i-f
of 100 xc. Only two RC stages of
filtering were included to prevent
cumulative phase shifts from affect-
ing the amplifier stability.

Recent improvements in magnetic
tape recording techniques have in-
creased the utility of the sonic an-
alyzer for measurements of low
frequency and non-periodic wave-
forms. With the bandwidths em-
ployed, the practical lower limit of
the instrument is approximately 20
ces. on the 100 cps. sweep width
scan. In many applications, especial-
ly vibrations of massive structures,
motions of a few cycles/sec. are of
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interest. Such data may be treated
by recording the transducer output
on tape and playing back at a suit-~
ably greater speed thus muitiplying
and effectively dispersing the dis-
crete frequency contents. Transi. ts
are often recorded on tape which is
then spliced into a loop and plaved
back into the analyzer. Relatively
short bursts are examined during
many scans with the analyzer and
tape repetition periods not commen-
surable. Narrow band analysis of
important sections of the spectrum
are employed to reduce the number
of scans required to get a statisti-
cally significant number of inter-
cepts. Long time photographic ex-
posures of the cathode-ray tube
screen serve to describe the average
spectral distributions. The general
relationships between a non-peri-
odic function and its periodic coun-
terpart formed by the looped tape
are described by A. E. Hastings.”

Sonic Response Indicator

The conversion of the spectrum
analyzer into a curve tracer is
achieved by mixing the output of
the sweeping oscillator with that of
a crystal controlled oscillator. This
latter fixed frequency is adjusted
for coincidence with the 100 kc i-f
within a small fraction of the nar-
rowest bandwidth employed. See
Figs. 9 and 10 for the response in-
dicator block diagram and a typical
screen presentation. The heterodyne
difference frequency from the mixer
is thereby in exact registration with
the instantaneous acceptance “slot”
of the spectrum analyzer. The dis-
play resulting from merely coupling
the swept difference frequency into

(Continued on page 133)
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A separate planf group responsible for *‘reliable-izing'’
techniques is seen as key to problem. Methods for

boosting reliability are described.

Part Three
Of Three Paris

Improving Electronic Reliability

By HERBERT B. BROOKS

HE number of circuit adjustments

required should be held to a
minimum. Characteristic values of
parts sometimes vary too widely to
permit proper circuit operation. The
common “fix"” is to providea compen-
sating adjustment, but this cure is
strictly temporary unless all the
characteristic values are stable in
spite of aging and environmental
conditions. Far greater reliability
can be obtained by using more
stable parts and/or redesigning the
circuit to operate properly with
wider wvariations in component
characteristics.® Circuit design for
parts tolerance mostly requires care-
ful analysis and thorough considera-
tion of all possible conditions; but
one device that is almost always
beneficial is to make circuit opera-
tion more dependent on stable parts,
such as resistors®® and capacitors,!®
and less dependent on more variable
components, such as tubes, supply
voltages and antennas.

Decision Elements

Many of the new circuits, such as
multivibrators and blocking oscilla-
tors, are “go or no-go” devices. Each
time a stimulus (trigger) is applied,
they decide whether to react or not
-(see Fig. 6). If the circuit is impar-
tial, its decision depends solely on
the characteristics of the stimulus.
But usually the circuit is not impar-
tial and its decision is also affected
by the tube and component charac-
teristics, supply voltage ripple, wir-
ing crosstalk, etc.

Briefly defined, a decision element
supplies a limited or standardized
output with various inputs. The lim-
iting must ‘be severe before popular
usage regards that decisions are be-
ing made. Decision elements often
contain large amplification and/or
positive feedback to override irregu-
larities in the input, and to speed up
the decisions.

~

H. B. BROOKS, Test Equipment Engineering
Dept., Hughes Aircraft Co., Tucson, Ariz.

Decision circuits are sometimes
called “triggers” or “triggered cir-
cuits.” There is some confusion on
this point, because circuits can be
designed to react to trigger-pulses,
and to perform many wave-shaping
operations without positive feedback
and without making sharp decisions.

Some decision elements “remem-
ber” their former condition until a
contradictory stimulus exceeds the
reverse-decision threshold (Fig. 5).
The open hysteresis loop adds a de-
gree of irrevocability that is some-
times useful. Snap-action decision
elements are associated with the de-
scriptive terms trigger, bi-stable,
toggle, relay, binary, memory cell,
flip-flop.

Decision Circuits

In frequency modulation, a strong
signal suppresses interference more
than in amplitude modulation. This
“capture effect” provides better
strong-signal communication, but
perhaps poorer weak-signal com-
munication. This decision effect is
even stronger with pulse modulation
systems® wherein noise between
pulses can be eliminated by clipping,
the clipper then making the decision
as to whether a pulse is present or
not. Still greater strong-signal noise
suppression is obtained by “quantiz-
ing” or standardizing the pulse dura-
tions (or spacings) into separate and
discrete classes.” Quantized informa-
tion can be transmitted through
many repeaters with little degrada-
tion, each repeater regenerating the
original waveform by deciding upon
the duration of the original pulse, as
well as its presence or absence,

Fig. &: Action of “‘go or no-go" device

!

QUTPUT
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Digital computers utilize decision
elements for accurate “memory” and
communication, because of the com-
plexity of their functions. The pres-
ent trend in digital computers is to-
ward compact “circulating” memo-
ries, in which a pulse-coded message
is stored by travelling repeatedly
through a delay line (mercury,
quartz, etc.), distortion and noise
being removed each cycle by deci-
sion elements. The fact that a com-
plicated message can be remembered
accurately for millions of such cycles,
each cycle requiring thousands of
correct decisions for accurate regen-
eration, staggers the imagination.
Reliabilizing digital computers is a
stiff challenge which has already re-
sulted in a reduction of cathode in-
terface formation and which should
contribute many more improvements
in components and design tech-
niques® for reliability.

However, application of decision
principles is not new. The telegraph
relay developed a century ago not
only amplified the signals, it also
served as a decision element and re-
standardized them. The typewriter,
the printing press, military uniforms,
male and female customs of dress, all
aid in making decisions of recogni-
tion.

Limitations

It is unfortunate for electronic re-
liability that decision circuits are be-
ing applied so profusely and indis-
criminately since W.W. II. In a ma-
ture art, decision elements should
receive their just share of popularity
—no more, no less. Decision ele-
ments do not make electronic relia-
bility easier to attain. Even where
their application is potentially ad-
vantageous, decision elements usu-
ally require much more effort to re-
liabilize than do proportional ele-
ments, for two reasons:

1. Marginal operation and incipi-
ent failure are not obvious to
the designer, operator, and re-
pairman.

2. Failure is sudden and complete
rather than gradual.
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Many people are convinced that
machinery is more reliable than
electronic equipment. This is partly
due to the tendency of the former to
squeak, leak or overheat when it is
in trouble. It behooves us to build
failure-warning signals into our
electronic equipment instead of sup-
pressing such warnings by using de-
cision circuits promiscuously.

A blocking oscillator or multivi-
brator can be carefully adjusted in
the laboratory, and if the compo-
nents are not overloaded it may con-
tinue to function correctly for many
days. This does not mean that the
circuit is reliable in the broad sensc.
From Fig. 7 it is evident that the to-
tal buildup of tolerances in the cir-
cuit for consistent 5:1 division is
quite narrow. Factors which affect
the division ratio are:

1. The time constant RC.

2. The voltage to which R is re-

turned.

3. Peak grid current and pulse
duration.

4, Input trigger amplitude and
duration.

5. Plate and hecater supply volt-
ages.

6. Certain tube characteristics
which are not usually con-
trolled by tube manufacturers.

7. Supply voltage ripple.

8. Noise pulses picked up via stray
magnetic fields and interwiring
capacitance,

9. Error of the initial adjustment.

10. Regularity of input pulse spac-
ing.

11. Output loading: if this stage is
followed by another like divider
stage, its opecration will not re-
cycle exactly unless the subse-
quent stage is thoroughly de-
coupled by a diode or buffer
triode.

The circuit will function only un-
til a few of the above-listed factors
drift 2 or 3%. What a fantastic bur-
den of stability to place on ordinary
clectronic tubes and parts! Not only
that, but when the circuit is repaired
or the tube replaced, the mainte-
nance technician must have adequate
test facilities and must readjust the
device in the field just as carefully
as it was adjusted in the factory to
avoid even further degradation of its
subsequent reliability. In fact, the
repairman cannot be absolutely cer-
tain that he has cven restored the
original degree of reliability to a
decision circuit unless he investi-
gates the circuit almost as thor-
oughly as did the original designer.
Equipment containing decision cir-
cuits saddles field maintenance fa-
cilities with a heavy burden of train-
ing and test equipment. The alterna-

-‘:

Fig. 7: The reliability of a blocking
osciliator depends upon many factors

tive of throw-away units is becoming
more attractive under these circum-
stances.*®

Locked oscillators have a very
long but somewhat unhappy history
in radio. Where they are required
(as for frequency division), relia-
bility can be improved by reducing
the dependence of output frequency
on extraneous factors, which can be
accomplished by including a reso-
nant circuit in the divider, and by
designing for no output without in-
put signal'™ !* so that when failure
comes it will at least be recognized.

The Operator

In the “big picture,” the operator
is an essential part of the overall
system. What good is reliability in-
side the apparatus if the operator is
encouraged to “goof up”?

To unite the operator and the
aquipment into an efficiently inte-
grated system, the controls and in-
dicators must be as simple and
“natural” as possible.?* The presence
of two controls where one would
suffice is poor design. The operator
must understand at least in a general
way how his equipment functions;
and the manner of functioning
should resemble familiar things
rather than the strange and un-
known.

Whenever possible, dials and me-
ters should be marked in decimal
‘multiples of 1 and 5 only; multiples
>f 2 may occasionally be necessary,
sut multiples of other quantities
should be shunned like the plague.
The current trend is to favor nresen-
tation to the opcrator of a number
instead of a dial. This relief from
decision undoubtedly decreases op-
2rator error where the number con-
tains many digits, as can be proven
Jy compatring an auto mileage indi-
cator against a gas meter. On the
osther hand, where the operator is
required to take rapid action de-
mending on the indication, thus act-
ng as part of a servo-system, pro-
Hortional presentation of the data is
referable.

In moving a lever by hand, an op-
erator can vary the force he exerts
on the lever, and he senses its posi-
ion and its resistance to movement,
Contrast this with the frustration of
sushing a button (a decision ele-
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ment) at the crucial moment and
having the expected result fail to
materialize. The simple old-fash-
ioned lever is not only a control; it
is proportional; and it even serves as
an indicator. Separating these funec-
tions may burden the operator’s mo-
tor and sensory organs unduly.

The designer should bear in mind
that simple functions, such as gating
a radar scope, do not require the
decision ability of a one-shot multi-
vibrator, Pulse stretching and clip-
ping can perform this job without
positive feedback, and component
deterioration in the gating circuit
will be indicated not by sudden fail-
ure, but by a gradual shortening of
the sweep. This provides the opera-
tor with an indication of incipient
failure, plus a reserve margin of use-
ful performance, without making the
equipment more complex and with-
out adding to the operator’s normal
sensory burden.

Operator error can be reduced by
transferring the function of making
decisions from him to the equipment,
This usually makes the equipment
more complex and less flexible and
reliable. How automatic the equip-
ment should be made is an engineer-
ing compromise peculiar to each
application, Finding the best engi-
neering compromise requires very
thorough consideration of exactly
how the equipment will be used in
practice down to the small details.

It is urged that decision circuits
be chosen over proportional circuits
only after objective evaluation of all
the consequences, and with very
thorough effort to make the equip-
ment worthy of its added responsi-
bility.

Reliabilizing decision circuits. The
duty of a relay is to “pull in” when
the voltage applied to its coil ex-
seeds some definite level, and to
“drop out” when the voltage drops
below some lower level. The pull-in
voltage is affected by the following
phenomena:

(Contintted on page 110)

Magamps are highly reliable components
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=— NQTE: PART OF
CURRENT CAN FLOW
ON EXTERNAL SURFACE
OF COAX.

FOLDED DIPOLE
{HOLLOW TUBE

CONSTRUCTION} COAXIAL
CABLE
\ s
2

1 NOTE: CURRENTS
FORCED TO FLOW ON
INSIDE OF GOaX.

Fig. 2: Details of feed system on 5010 series

Fig. 3: Closeups show (a} use of square c¢ross
section crossarm and a heavy wall rather than
brackets to held the elements (b) elemenis are
rigidly fastened by inert arc welding

B

Fig. 1:

High gain, coaxial feed antennas
employ unique matching technique to

effect transition from balanced

antenna to unbalanced line. Methods
employed to strengthen construction

and increase vibration resistance
are discussed.

By ROBERT T. LEITNER

Photo of 2 bay rug-
gedized Yagi especially de-
signed for commercial appli-
cations

Ruggedized Yagi

“: ITHIN the past year it has be-
come apparent that there is an
increasing need for a uni-directional,
high gain coaxial fed antenna. This
antenna should operate in the range
of 50 to 300 mc, and be capable of
withstanding high wind loads and
the envircnmental factors of mois-
ture and corrosion. A few of the
applications where an antenna of
this type is desirable are as follows:
1) community TV systems; 2) multi
dwelling TV systems; 3) Civil De-
fense; 4) industrial and municipal
systems; 5) telephone communica-
tion channels; 6) telemetering; 7)
military applications; 8) emergency
pickup system for TV stations.

In the past we have been able to
partially satisfy the need for an
antenna of this type by adding a
balun or transformer device to a
regular 300 ohm antenna. Some
attempt was also made in these
special antennas to incorporate rug-
gedized features such as stainless
steel hardware, heavy wall tubing
and mounting brackets for special
applications. With the request from
a military agency for a special high
quality rugged antenna in this fre-
quency range it was obvious that an
entirely new approach was neces-
sary.

The antennas which we had built
previously for the military were de-
signed to withstand the most severe
climatic conditions and found many
applications such as on high speed
aircraft and on submarines. It was
decided to embody previously

learned ruggedizing techniques into
a commercial-type Yagi antenna
series suitable for the aforemen-
tioned applications.

Since all yagi antennas are nor-
mally designed for a balanced feed
system, it was obvious from the start
that the most difficult problem was
the conversion from a balanced
antenna to an unbalanced coaxial
line. We considered strapping a half-
wave length of coax line to the
crossarm of the antenna; we also
thought of building a housing at the
feed points for a transformer type
network. Neither of these solutions
however were desirable from the
standpoint of cost, operation, reli-
ability, wind load, or general ap-
pearance. The results of this pre-
liminary investigation have led us
to an entirely new type of array de-
scribed below.

The operation of the new feed
system is shown in Fig. 2. In gen-
eral, a device to convert from bal-
anced to unbalanced conditions must
perform as follows:

1. The balanced condition of the
antenna must not be upset by the
device, ie.; currents adjacent to
and at the terminals must be of
the same absolute magnitude.
This means that the device must
not upset the external electrical
symmetry of the antenna.

ROBERT T. LEITNER, project engineer,
Technical Appliance Corp. (TACO), Sher-
burne, N. Y.

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955

www americanradiohistorv com


www.americanradiohistory.com

_ELEMENTS

WITHOUT
CAMPENER

FLASTIC BAG

Fig. 4; (a) Interior and (b) exterior detail of
antenna element showing dampening arrange-
ment

Fig. 5: Voltage patterns for 5010-8 units with
(a) wvertical and (b} horizontal polarization
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Antennas For Commercial Applications

2. In traversing from the antenna
terminals to the coaxial trans-

mission line all currents must be
confined to the internal surfaces

Technical Data for Commercial
Single Bay Units 5010 Series

of the coax. External currents are Antennas

not controllable and cannot con-

tribute to useful energy.
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The Berlant Automatic Magnetic Tape Recorder

T O MEET the rigorous requirements
of the professional recording en-
gineer a magnetic tape recorder
must provide three outstanding fea-
tures. First, it must be highly de-
pendable; second, it must meet the
FCC requirements on performance
for FM stations and third, it must
be simple to operate. If it is to be
adaptable to all applications, it
should also be automatic—that is
suitable for operation by relay or
solenoid activation by remote con-
trol.

A unit which meets these require-
ments has recently been developed
and in this article we will go into
technical details of its construction.

Since dependability is of the ut-
most importance in this type of
equipmant, the first decision was
that the equipment must be designed
and constructed without the use of
pulleys, belts, clutches or idlers, all
of which have been found tc be
causes of operational and mainte-
nance difficulties in the past. This
meant that the tape supply and take-
up spools would be directly mounted

BERT BERLANT, Beriant Associates, 4917
West Jeflerson Blvd., Los Angeles 16,
Calif.
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on torque type spooling motors of
the highest quality, and that a direct
drive capstan, involving two speeds,
would be mandatory.

Since tape motion of the highest
quality for audio purposes was re-
quired, namely, 0.19 total RwMs.
read on a carrier frequency of 3000
cps, it was obvious that great care
must be used in the selection of the
capstan drive method. The final so-
lution is in the use of a combination
six-pole and twelve-pole hysteresis
synchronous motor, constructeg in a
rigid cast housing, with the capstan
an extension of the non-magnetic
motor shaft ground te final dimen-
sion in the bearings of the motor
housing itself in order to eliminate
run out to the last possible degree.
This motor operates at 600 and 1200
rPM. In order to dampen the minute
oscillations resulting from the nor-
mal operation of a motor, a flywheel
is provided on the side of the motor
opposite the capstan extension. The
dimensions of this flywheel are care-
fully selected to provide the maxi-
mum kinetic smoothing effect to the
motion of the tape. The incorporation
of air impeller blades cast integral
with the flywheel effectively damps
the flywheel action and simultane-
ously provides a boosting cooling
system to insure operation of the

$' Designing

By BERT BERLANT

hysteresis synchronous motor at
reasonable temperatures during con-
tinuous service. This capstan motor
assembly is mounted on a rigid metal
plate which is attached directly to
the die cast panel forming the base
of the recorder. Connection tc the
control circuit is by plug.

Since elimination of clutches on
spool reels meant that torque motors
must be used on both supply and re-
wind, a special high resistance rotor,
capacitor start and run motor was
designed and tested for this specific
application. To insure concentricity
of reel action, the spindle is formed
by an extension of the motor shaft,
onto which a special die cast core is
positioned by a set screw riding on
a flat. Three driving pins for positive
engagement of RTMA reels, or of
the Reelok when driving the
NARTB reels are mounted in this
core and extend upward very nearly
to the top of the spindle.

Since a new degree of versatility
was desired, the decision was made
to incorporate provision for up to
five heads in the recorder. Normally
only an erase head, a record head,
and a playback head are provided
in equipment of this type. The extra
head positions make possible many
new usages. For example, a common
modification of this recorder for
radic station use is the delayed
broadcast version, wherein a play-
back head is positioned in front of
the erase head, followed by the nor-
mal complement of erase, record,
and playback heads. A switch is pro-
vided in the lower left hand corner
of the panel marked ‘“Delayed
Broadcast” and ‘“Normal.” With the
recorder in “Normal” position, a
program may be recorder and moni-
tored as a normal recorder. With the
switen turned to “Delayed Broad-
cast,” the recorder is utilized as fol-
lows: A tape previously recorded is
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a Professional Tape Recorder

Examining the design considerations followed in the development
of a high quality tape recorder for use by broadcast and recording
engineers. Details of tape handling, head construction and dynamic
braking are described and analyzed.

played from the playback head po-
sition #1, the tape is then erased by
the crase head in position #2, and
another program is then recorded
on the freshly erased tape at posi-
tion #3. This permits the recorder
to simultaneously play a previously
recorded program and to record an
incoming program for rebroadcast at
a later time; one instrument does
the work normally required of two.
The recorder is also available in a
version involving full track erase
and record heads in pesitions 1 and
2, dual track erase and record heads
in positions 3 and 4, and a dual track
playback head in position #5. A
switch in the lower left hand corner
then permits either the first set of
full width heads or second set of dual
track heads to be used, depending
upon whether the tape is to be
handled in the manner of a master
involving utilization of the full width
of the tape, or it is desired to store
the recording for library purposes
utilizing minimum tape storage. An-
other version of the recorder is the
stereo-monaural recorder, wherein
a dual track erase head is provided
for the upper track at position 1, a
special dual track erase head is pro-
vided to erase the lower section of
the tape in position 2, an in-line
record head consisting of two cores,
each with its own coils, arranged co-
axially in one housing is provided in
position 3, and a similar coaxial
playback head is provided in position
4. This set up is used with two asso-
ciated amplifier equipments, and re-
sults in the ability to record two
track sterecphonic or binaural re-
cording, single track recording by
utilizing both tracks simultaneously,
recording on the upper track only,
recording on the lower track only,
recording on the upper track a pro-
gram already existing on the lower
track and mixed with a subsequent
signal, or vice-versa.

The construction of the heads is
in accordance with the require-
ments of maximum performance and
maximum life. They are of lamina-
ted core construction, of mu-metal,
hydrogen annealed for maximum
magnetic permeability, and all criti-
cal surfaces are precision lapped to
optical tolerances. The heads, of
balanced coil construction for mini-
mum hum and extraneous field pick-
up, are potted in thermosetting plas-
tic, within a shield of mu-metal
which provides for maximum shield-
ing.

The pole pieces protrude through
an opening in the shield, and when
the width of contact of the core
against the tape is other than to pro-
vide full support for the width of
the tape, additional support is pro-
vided by forming the shield material
to the finish radius of the pole piece
itself. In this manner no portion of
the tape rides unsupported in the
contact area of the magnetic core.

The use of dynamic braking in this
recorder provides a very smooth
control completely independent of

wear. This dynamic braking is ac-
complished by switching both take-
up and rewind motors into a dc cir-
cuit, with provision for differential
current providing maximum drag in
the motor from which the tape is
being spoocled at the moment. Since
dynamic braking is dependent upon
the electrical supply, an additional
light mechanical brake is provided,
controlled by a solencid, In the event
of power failure, the mechanical
brake falls safe to hold the tape
steady or to stop it in the event the
machine is in operation. This pre-
vents spoilage of the tape should
the current be accidentally cut off
during rewind, with resultant dam-
age to a recording.

The push buttons normally pro-
vided for use in recorders of this
type have been replaced with toggle
switch, positioned in the center of
the drive panel. Mounted in a flexi-
ble rubber diaphram, the toggle is
merely flipped momentarily or held
in contact in any one of four posi-
tions to operate the recorder. Moving
the control stick directly up places

Fig. 1: Rear view of amplifier chassis. 1. Power transformer 2. hias meter set 3. bias level adjust 4.
output transformer socket 5. input transformer socket 6. input Cannon receptacles 7. output Cannon re-
ceptacle 8. connectors to heads 9. ernse oscillator coil 10, power outlets 11, fuse post 12, power cord

3 4
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Tape Recorder
{continued)

the recorder in run position. Sim-
ilarly, moving the toggle lever from
central position toward the user, or
“down,” if the recorder is rack
mounted, causes the apparatus to
stop. To the left causes the tape to
rewind at high speed and to the right
is for fast forward. The control may
be moved between fast forward and
fast rewind at will and the tape will
shuttle back and forth without any
spillage or slack.

The remote control units are con-
nected through a multiple contact
connector on the back of the drive
mechanism. The entire control sys-
tem is 27 de and may be run in nor-
mal intercom wiring, without con-
duit. The positive circuit stop con-
nection is quite unusual. Since the
stop is accomplished by momentary
closing of the circuit instead of by
the usual momentary opening of the
circuit, it is possible to have as many
control stations on a single recorder
as desired, with the remote control
boxes provided with a matching
plug. This means a remote control
unit may be plugged into an outlet,
used to exercise control over the re-
corder, and then unplugged leaving
the recorder in operation.

Bias Level Check

All the electronics required for
the operation of the recorder, in-
cluding the power supply for the
amplifier unit are shown in Fig. 2.
Basically, the amplifier consists of
a power supply, including dc fila-
ment supply, microphone pream-
plifier, record amplifier, erase ampli-
fier, bias amplifier, playback pream-
plifier, line output amplifier, and all
necessary equalization circuits re-
quired to conform to NARTB equal-
ization. In addition a metering cir-
cuit is provided which may be
switched to read “Record Level,”
“Bias Level” and “Output Level”

An outstanding feature of this
equipment is the bias level check
system. On the amplifier chassis are
provided two controls in the bias
system, one for bias level, the other
for the meter reading position for
proper bias level. When proper bias
level is determined by setting the
bias level control for any given tape
in accordance with adjustment in-
structions, the meter adjustment is
then screw-driver set to give a read-
ing of 100 for that bias level. Read-
justment of bias to compensate for
unusual voltage conditions that may
be encountered then becomes a sim-
ple proposition.

AN
N W

Chamber as constructed at RCA. Special vibration mounts support ceiling and floor of room

Anechoic Chamber Construction

Problem of screening out unwanted noise is answered by
having room completely supported by vibration mounts

ANECHOIC chambers provide a special laboratory where acoustical
manifestations may be measured and examined in their elemental,
vibratory state and every square inch of the room must be constructed
with this in mind.

The proposed site for three such structures to be constructed at
RCA was at the new RCA Cherry Hill plant in suburban New Jersey.
Proximity to five inter-connected laboratory buildings in the midst of
an area planned as a shopping center and housing development did not
hold much promise of success for echo-proof chambers. Other potential
sources of noise interference were also liable to be transmitted to the
chambers and register misleading information on the sensitive meters
used in electronic measurement. Such conditions in modern industrial
research installations are not unusual: there are few places in and
around plants and even company offices that do not feel the effects of
noise and vibration in one form or another.

Since any noise usually originates as a result of vibration it was
deemed best to concentrate on the attenuation of the vibration itself.
It was planned that high frequencies would be absorbed by adequate
insulation and by complete closure of all joints around conduits, pipes,
wall, ceiling and floor junctures. Low frequency impulses would be
attenuated by a vibration-proof mounting system.

Interior Sound Escaping

Another consideration of the same problem dealt with the possibility
of interior sound escaping from inside the chamber, thus reducing the
necessary background of acoustic perfection in which the TV and
radio equipment had to be tested.

Two architectural firms examined these particular requirements and
submitted proposals for the construction of the room. One of the speci-
fications laid down by the architects was that vibration mounts would
have to be positioned underneath the flooring. This became a large
scale test of the engineered mounting systems which Robinson has
been producing for many years.

Each room was to be 12 ft. high and 20 ft. square with an area of
400 sq. ft. on the floor and on the ceiling. Such building and acoustical
materials as 2 in. of concrete planking, 4 in. of concrete slab, an inter-
mediate layer of 5 in. of fibreglass and a % in. metal footdeck com-
prised the bulk of the 25 ton weight. These are effective materials
suitable for filtering and absorbing high frequency vibrations borne
through the air as noise. The chamber was constructed inside the
second floor room of the main building—a room within a room. The
floor and four walls were supported on 327 individual columnar

(Continued on page 123)
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CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

Conelrad Alert Receiver

ROY L. GALLAGHER,
Chief Engineer
WWBG, Bowling Green, O.

ANY successful solutions have

heen developed for the prohlem
of listening to Conelrad alerts.
These range all the way from special
receivers to makeshifts of all kinds.
Because of the fact that new stations
are still being granted and are going
on the air regularly, the problem is
still with us. Monitoring can be done
most easily with a special receiver
designed for that purpose and there
are some very acceptable models on
the market. However, they do cost
money, and in many cases, that is
something the small operation just
“ain’t got”!!

An ordinary radio receiver is very
useful in many ways, and a commu-
nications type is even more useful.
It can be used to monitor WWV for
time signals; it can, at times, be used
to pick up other stations for re-
broadcast, etc., and it can be used to
check for harmonic radiation, Also,
it can easily be modified to serve as
a highly successful Conelrad moni-
tor with the addition of only a few
parts, some of which may be pur-
chased on the surplus market, if
you're lucky.

We modified a Hallicrafter S-85
and it has been performing very
well. The circuit depends on the
AVC action of the set by making use
of the difference in current flowing
in the plate circuit of an AVC con-
trolled stage between conditions of
carrier and no carrier, In the S-85
there is a convenient place to break
the B+ line at the terminal #4 of
I. F. transformer T 2. This allows us
to use the combined plate currents
of the 6SK7 I. F. amplifier and the
65G7 R.F. amplifier. These tubes are
both controlled by the AVC action
and uvse 23 ma. of plate current un-
der no-carrier conditions. This drops
to 13 ma. when our key station is
tuned in. As a matter of interest, the
plate current to these two tubes
drops to 8 ma. when our own carrier
is tuned in (with the receiver lo-
cated at the transmitter),

Referring to the circuit diagram,
you will see that relay RY 1 closes
when the carrier goes off, thus sup-
plying voltage to the coil of relay

TO LUG *4
N T
FrOM 6zt |
| ANO R332 € N
)
| 5000 | ]
NORMALLY OPEN ____. _ IoH
I PYSH —1 ?':A:;erpga
] (
BUTTON = i
[ bl A E
ar JIE
OFF & g
SWITCH] I T N (f-
. N svagli
H i oV
Avz | A
i riel
5n 10W E<
| LS.
BELL
' S |
FAR
‘ OUTPUT
TRANSFORMER

RY 2. This is a ratchet type relay
which supplies power to the bell,
and cuts in the speaker, so the op-
erator can determine whether the
alarm was caused by an elert, or by
transmitter difficulty at the station
being monitored. The ratchet type
relay holds its position until it re-
ceives another pulse of current. This
is supplied by the reset push button.
The switch is simply to silence the
bell when you desire to listen to the
speaker. The 1500 ohm pot. across
relay coil of RY 1 acts as a variable
shunt across this relay, and serves as
a sensitivity control. When the re-
ceiver is being tuned, the sensitivity
control is set so that the relay is in-
active. After the desired station is
tuned in, the control can be set to
the point which gives reliable ac-
tion.

Neon Indicator

JACK FLEMING, Ch. Engr. Radio
Station WYVE, Wytheville, Va.

ERE is a circuit which I believe
could be helpful in many cir-
cuits in the broadcasting field. The
circuit is a Blown Fuse Indicator. It

NECN BuLB
Loy
Lo

FUSE
110 V.A.C.

-« e
BLOWN FUSE INDICATOR
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is very simple, and easy to install.
A neon bulb is mounted next to the
fuse holder, and is connected in
parallel with the fuse. When the fuse
blows, the bulb will light up and in-
dicate that the fuse is blown.

New TV Prompter Permits
Straight-Ahead Reading

A new prompting device that per-
mits the TV speaker to read lines
placed directly in front of him yet
invisible to the TV camera is now
being marketed,

Speaker sees lines imposed on screen

The device consists of mirrors and
an angular light projection. One of
the mirrors used in the device is
transparent so that while it reflects
an image directly to the speaker, the
image itself cannot be seen by the
audience since the TV camera looks

o

Unit employs projector and transparent mirror

right through the transparent mirror.

The device is available from Re-
flectone Inc., Post Rd. & Myano,
Stamford, Conn.

$$$ FOR YOUR IDEAS

Readers are invited to contribute
their own suggestions which should be
short and include photographs or rough
sketches. Typewritten, double-spaced
text is requested. Our usual rates will
be paid for material used.
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New Potentiometers

TRIMMING POTENTIOMETER

The Model 160 TRIMpot is most suit-~
able for aircraft and missiles industries
due to its high temperature and power
rating characteristics. Operating tenp.
range —65°F to 350°F; power rating 0.6

POTENTIOMETER

The =500 ACEPOT is a subminiature
wire-wound precision potentiometer

only 12” in diameter and is now made
in special ganged units of high precision
and accuracy. They are available in the

POTENTIOMETER

The MP-10 is a comparison standard
rotation-to-voltage transducer for basic
measurement, potentiometer testing and
calibration, and analog multiplication.
Resistance range 5K to 200k, tolerance

w at 100°F and 0.5 w at 200°F. Resolu-
tion as low as 0.25% over the 25-turn
adjustment range. Available in standard
resistances from 10 ohms to 10,000 ohms.
Unique self-locking shaft design elimi-
nates lock-nuts. Units are splash-proof,
dust-proof and corrosion resistant. Vi-
bration; 10-20G: 10-20,000 cps. Bourns
Laboratories, 6135 Magnolia Ave,
Riverside, Calif. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 10-7)

POTENTIOMETER

Series Y precision potentiometer is a
single turn continuous rotation com-
ponent designed for servo or bushing
mounting. As many as 14 sections may
be ganged during manufacture and as
many as 17 taps may be added to any
section. Operating range is —55°C to
+80°C. Power rating 3.4 watts at 25°C;
2.5 watts at 40°C. Linear models have a

resistance range from 200 to 100,000
ohms. Standard accuracy of linear units
is +0.3% independent linearity, making
them suitable for many computer and
servo applications. As a result of the
small shaft and shorter radius at which
wiper friction operates, standard torque
is 035 oz./in. @ 20° C. Ace Electronics
Associates, 125 Rogers Ave., Somerville,
Mass. TELE-TECH & ELECTRONIC
INDUSTRIES (Ask for 10-9)

POTENTIOMETERS

The C-158 series of precision ganging
potentiometers are ideal for applications
requiring a high degree of accuracy in
limited space. Sturdy anodized alumi-
num housings are machined from solid
aluminum for optimum linearity and
ganging dimensions. Multiple ganged
units can be electrically phased inde-
pendently without disassembly. Pre-
cious metal contacts are used exclu-
sively and permanent dust-covers en-

standard linearity of -+0.5%. Models

having non-linear output is =+=1%.
Diameter 134 in. by 1% in. long, with
a Y in. diameter shaft. Helipot Corp.,
916 Meridian Ave., So. Pasadena, Calif.
—TELE-TECH & ELECTRONIC IN-
DUSTRIES (Ask for 10-8)
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close all single and ganged assemblies.
Available in threaded bushing and
servo-mounting types. Diameter 155 in.
DeJUR-Amsco Corp.,, 45-01 Nothern
Blvd, LIC., N.Y. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
10-10)

5% standard. Temperature coefficient of
resistance 20 ppm per degree C. Rota-
tion ten turns plus 90° electrical and
mechanical overtravel at each end. The
unit features linearities to .002% and is
not susceptible to torque overloads
(traveling-nut limit stop rated at 400
in./lbs. static torque) or burnout (slider
is fused). Analogue Controls Ine., 37
West 20th St, New York, N.Y. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 10-11)

TAPE POTENTIOMETER

The “TA’POT” is a 144 in. laboratory
type straight slide-wire with direct cali-
bration for use in precision bridges and
electronic equipment. Direct reading, in
digits, simplifies interpreting scale read-
ings. The unit consists of a white vul-
canized tape with a resistance element
bonded to the edge. It is calibrated, after
assembly, in linear or non-linear terms,

as required. Features are: Accuracy
within +0.1%; overall dimensions only
475" x 3" x 214"; power dissipation 2 w;
available from 75 to 30,000 ohms. Howell
Instrument Co., 1106 Norwood, Fi.
Worth, Tex. TELE-TECH & ELECC-
TRONIC INDUSTRIES (Ask for 10-12)
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(Above) Subminiature socket for smali

PRINTED CIRCUITS COMPLETE "
WITH COMPONENTS ASSEMBLED ™™

PANEL - PRINTING - ASSEMBLY "
WITH CINCH ‘‘STANDARD’' COMPONENTS SR el

ting tub llel 1
COMPLETE chaviis and for arimied cir.
cuits.
...and performance insured by the engineering, work-
manship . . . quality materials . .. that for over a quarter of T e
a century has produced the metal plastic assemblies for the foremost users L4

(Below) Seven pin stem
type for tubes verticale
ly mounted,
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of electronic components.

(Right) CINCH
automatically °
made sockets
assure the uni-
formity and quality
mandatory for use in
AUTOMATION in the
End Users Equipment,
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here as an example is
shown reduced in size.

q Printed Circuit reproduced

CONSULT CINCH

ZL The CINCH organization is
flexible, readily adapted to any
electronic componet requirement
« .+ in military or commercial
emergency.

CINCH will design new, or
re-design, parts within the
category of their manufacture to

fit your particular plans, and will
also assist in the introduction in the
assembly of CINCH'S specially
designed component in your
radio and TV equipment.

CINCH components are avail
able at leading electronic jobe
bers — everywhere.

Centrally located plants at Chicago,
Shelbyville, Pasadena and St. Louis.

CINcH MANUFACTURING CORPORATION
1026 South Homan Ave., Chicago 24, lilinois

Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass.
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WASHINGTON

Laiest Radio and Communications News Developments Summarized by TELE-TECH’s Washington Bureau

0% OF NATION'S HOMES HAVE TV—On the basis
of unofficial but authoritative projections of the US
Census Bureau’s June study of American households
with one or more TV sets, TELE-TECH’s Washington
bureau’s sources estimate that as of Oct. 1 the Census’
June estimate of 32 million TV households, 67% of
American homes, will have reached a total of 33 million
homes. The Census Bureau pointed out in its June sur-
vey, the first government estimate of television circula-
tion since TV became a national medium, that the total
number of American households as of April was 47,788,-
000. The acceptance by the American public of television
is also brought emphatically home by the fact that the
April, 1950, decennial census recorded a 12.3% home TV
saturation and a total of 5.1 million TV homes. About
5 million more video sets are in clubs, taverns, hotels,
motels, offices, public schools, colleges, churches,
restaurants and other public and semi-public places.

CIVIL DEFENSE PLANS—By the end of this year the
Federal Civil Defense Administration according to its
Warning & Communications Director’s information to
TELE-TECH, plans to have completed the warning
systems of the nation’s 250 principal target cities and to
launch an emergency public radio service in which the
country’s police and fire department radio systems will
be the major parts of the civil defense emergency mobile
communications control centers. The FCDA through its
matching funds estimates the total control center con-
struction requirements will amount to $67 million.
Another important communications system for civil
defense, the FCDA told this magazine, will be the
amateurs, There have been, it was stated, around 320
RACES (amateur civil emergency) plans approved or
established in the cities, states and territories with more
than 18,000 radio amateurs now actively engaged in the
civil defense program.

HISTORIC USE—In forecasting and plotting the course
of the late summer and fall hurricanes, the United States
Weather Bureau made historic use of a new medium of
radio-facsimile, tied into its radar installations along the
Atlantic Coast. Because of the success and speedy trans-
mission of photographs of hurricanes, starting with
Hurricane Connie, the Weather Bureau is installing
the radio-facsimile transmitters and equipment, supplied
by the New York Times radiofax subsidiary, at 14
Weather Bureau radar installations on the Atlantic
Coast with the terminal at the Washington National
Airport headquarters of the Bureau. Photographing,
development of the picture and its transmission, showing
the hwrricane as picked up on radar screens, requires
only twenty minutes.

92

DEFENSE OUTLOOK—Selection of two outstanding
authorities from the electronics field for key posts in the
national defense organization—Secretary of the Air
Force Donald A. Quarles and William H. Martin as the
first appointee to the newly created position of Director
of Research & Development for the Army—not only
pinpoints the importance of electronics and radio in the
building of the country’s defense but augurs continued
and emphasized reliance by the armed services upon the
laboratories and manufacturing establishments of our
industry for the supplying of the most effective weapons
systems, Both defense officials came into full-time
government service after lengthy and distinguished
careers with the Bell Telephone Laboratories from which
they retired. Because of their unquestioned capabilities
and integrity, both Secretary Quarles and Mr. Martin
have received high acclaim from governmental leaders
and newspaper editors in connection with their appoint-
ments and their qualifications.

POLICY PLANNING—During this fall, the FCC is con-
centrating as much as it can with the huge workload of
television authorizations and problems on the planning
of policies and standards for the mobile radio and micro-
wave services, the largest in terms of stations of the
radio services under its regulatory jurisdiction. The
blueprinting of the standards and rules and regulations
in the mobile-microwave field has up to the present not
been formulated from a long-range standpoint but has
been carried on largely under a piece-meal or interim
fashion. Now with a new chief of its Safety & Special
Radio Services Bureau—Curtis Plummer, former Com-
mission chief engineer and chief of its broadcast bureau,
and Joseph Kinter, an able attorney who was assistant
broadcast bureau chief—the Commissioners anticipate
substantial assistance from its staff in the formulation
of policies in this field which will aid not only in their
regulatory responsibilities but will contribute to the con-
structive expansion of these services.

INDUSTRIAL RADIO—A ‘substantially” revised set
of rules to govern the special industrial radio service,
which have been in the mill in one form or another since
1950, have been finalized by the FCC in a move con-
sidered an interim measure until overall special indus-
trial radio needs and the possibility of additional fre-
quencies for this service can be explored. The FCC
notice of adoption of the new rules, which become effec-
tive Nov. 1, pointed out that the new regulations “spell
out in detail” those activities which form the basis of
eligibility in the special industrial service,

ROLAND C. DAVIES
Washington Editor

National Press Building
Washington, D. C.
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TELE-TECH &

The GPL Vari-Foeal ILens is equally useful g
studio and field; fits all monochrome and color
image orthicon cameras.

The GPL Vari-Focal Lens can handle an entire
show with one camera; can perform most work
ordinarily requiring two chains.

The GPL Vari-Focal Lens has a focal range nearly
twice that of any other lens in the industry; can
make a 10:1 change in focal length in two 5:1
steps—trom 3" to 15” and 6” to 30”. Once focused,
object remains sharply focused, including corners,
as focal length is varied,

The GPL Vari-Focal Lens has the same standard

of resolution as high quality camera lenses of
fixed focal length.

The GPL Vari-Focal Lens can zoom from a long
shot to an extreme close-up, continuously, without

© 0w~ O

disturbing pick-up continuity or camera orienta-
tion, Speed of full zoom is variable from 2 to 30
seconds.

The GPL Vari-Focal Lens eliminates the need
and expense of additional lenses.

The GPL Vari-Focal Lens is silently motor-driven;
can be operated from camera or control room.

The GPL Vari-Focal Lens is fully color-corrected;
has flat field over entire range.

AND NOW—A NEW FEATURE. The GPL Vari-
Focal Lens now is available
with manual focal control,
located at the cameraman’s
fingertips, Changes of the
focal plane can now be ac-
complished by simiple turns
of the knob.

For full information or demonstration—phone, write or wire:

General Precision Laboratory ivcoreoraten

PLEASANTVILLE, NEW YORK

A SUBSIDIARY DF GENERAL PRECISION EQUIPMENT CORPORATION

ELCCTRONIC INDUSTRIES * Oclober 1955

For product Information, uvse Inquiry card on last page.
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New Electronic Products

POWER TETRODE

The 4X250B, a radial beam power
tetrode cooled by convection and forced
air, is unilaterally interchangeable with
the 4X150A in nearly all cases. A new
integral-finned anode makes it easier to

cool than the 4X150A. At equal plate
dissipation, blower horsepower require~
ment of 4X250B is 2 that of the
4X150A. Unit now has a newly-de-
signed oxide cathode and lower seal
temperatures, and has an increased
plate dissipation rating of 250 w, plate
voltages of 2000 v, and doubled plate
power of 500 w. Eitel-McCullough, Inc.,
798 San Mateo Ave., San Bruno, Calif.
TELE-TECH & ELECTRONIC INDUS-
TRIES {Ask for 10-1)

LAMINATING RESIN

“Ecco L 65” is a new low loss lami-
nating resin. Resin produces low dielec-
tric constant laminates for use in ra-
domes, antennas and printed circuits.
It is easy to use with either fiber glass
cloth or mat. Resulting laminates retain
excellent properties to 300°F. Properties
of a typical laminate made with Ecco L
65 are: Dielectric Constant—2.8; dissi-

VOLTAGE TRANSFORMERS

Shown here is one of a line of mini-
ature precision voltage ratio transform-
ers. These precision units are especially
useful where voltage division or multi-

plication is required to accuracies up.

to 0.01%. They are available in plastic
encapsulated form or in hermetically
sealed cases. Units having up to 10 ratio
taps are available. Accuracies are main-
tained with moderate output loading.
This is a catalogued line of custom de-
signed units and a number of stock
tvpes are described in Bulletin RT.
Hycor Company, Ine., 11423 Vanowen
St., No. Hollywood, Calif. TELE-TECH
& ELECTRONIC INDUSTRIES (Ask
for 10-3)

PRECISION RESISTOR

Series 1300 type resistor is a single
section, card type, precision resistor de-
signed for applications where there is a
lack of space for the ordinary round
wire-wound types.

Unit is completely encapsulated for
protection against humidity, salt-water
immersion and extreme temperatures.
On values up to 100K ohms, it is 1/2 in.
x 1/2 in. x 3/32 in. thick. On values
from 100K ohms to 1 megohm, card is

CARBON CONTROLS

Designed specifically for printed cir-
cuit applications, these strip-type car-
bon controls have resistance wafers
mounted directly on a phenolic panel.
Controls have straight, tinned terminals

which project through punched slots in
printed sheet for dip soldering. They
are mounted at right angles to the
chassis by means of shouldered tabs. To
save Space, multiple sections can be
mounted about 1/2 in. behind each
other. Single, dual and triple sections
are available, in resistance values from
250 ohms to 10 megohms. P. R. Mallory
& Co, Inc, 3029 E. Washington St., In-
dianapolis, Ind. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 10-5)

TIME DELAY RELAYS

This new line of relays provides a
proportional delayed reset after current
interruption. They can be supplied
hermetically sealed in an extruded alu-
minum housing, as shown, or in a
standard dust cover. Their main func-
tion is to delay application of plate volt-
age in gas and vacuum power tubes
until filaments or heaters have reached
the proper temperature. Time delays
from 5 sec. to 1 hour and reset times

pation factor—0.0008; Surface resistivity
—above 10'* ohm,; flexural strength—
12,000 psi; water absorption—below
0.04%. Emerson & Cuming, Inc.. 800
Washington St, Canton. Mass. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 10-2)
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5/8 in. x 5/8 in. x 3/32 in. thick. It
features precise operation from —55°C
to +125°C. Wattage rating 0.068 w on
each section. Tolerance =+1%. Daven
Electronic Sales Corp., 191 Central Ave,,
Newark, N.J. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 10-4)

from 30 sec. to 7 1/2 min. can be pro-
vided. Available in standard or gov-
erned D.C,, or 60 or 400 cycle ac motors.
The A. W. Haydon Co., 232 No. Elm St.,
Waterbury, Conn. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
10-6)
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New 1700 series Mallory split-reed
vibralor* uses special alloy leaves which
serve both as contacts and as springs . . .
eliminating usual button contacts. Life
1s greatly increased, conslancy of outpul

improved, and driving power reduced.
*Patent Applied For

New Heavy Duty Mallory Vibrator
gives far longer life, constant output

For the peak in dependability and performance, plan to use this new-
est Mallory vibrator in your communications equipment. A com-
pletely new idea in vibrator design eliminates conventional contact
buttons. The spring leaves themselves . .. made of special contact
alloy . .. act as contacting members. This design provides greatly
increased contact area, with these important advantages:

Consistently Longer Lite. Tests made on heavy duty cycles

prove up to 100% greater service can be expected . . . with a high

degree of consistency.

Steadier Output. The decreased rate of erosion means less change

in contact spacing, less variation in voltage.

Flare-Proot Starting. The new low-mass design permits wider

contact spacing to prevent start-up flare . . . without need for

greater driving power.

Exceptional Uniformity of characteristics is made possible by

the simplified design.

Minimum Size for heavy duty ratings.
The new design is available in the split-reed type shown here, for 6/12 volt : Your S,Di:giv;,-se
s. ) ¢

service, and in the Duplex heavy duty model without the split reed con-
struetion. For full technical data, and for a eonsultation on your specific
power supply requirements, write or call Mallory.

Expect more...get more from

Serving Industry with These Products:

Electromechanical-——Resistors » Switches ¢ Television Tuners * Vibrators B MALLORY & S0 ne.
Elecirochemical—Capacitors « Rectifiers + Mercury Batteries
Metallurgicol—Contacts « Special Metals and Ceramics « Welding Materials

Ports distributors in all mojor cities stack Mallory
standord components for your convenience.

P E. MALLORY & CO., Ini., INDIANAPOLIS &, IMDIAMA

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955 For product information, use inquiry card on last page. 95
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New

Power Supplies

KLYSTRON POWER SUPPLY

Tvpe 809 provides beam voltages from
250 v. to 600 v. at 65 ma, reflector volt-
ages from 0 to —900 v. at 50 micro-
amperes, square wave modulation be-~
tween 400 and 200 cps and sawtooth

modulation at line frequency. Ripple
and regulation are kept within toler-
ances comparable to more expensive
units. A special feature is ease of chang-
ing from cw to square wave modulation
for peak power measurements because
top of square wave is automatically
clamped to previously chosen reflector
voltage. Polytechnic Research & Devel-
opment Co., 202 Tillary St., Brooklyn 1,
N.Y. TELE-TECH & ELECTRONIC IN-
DUSTRIES (Ask for 10-19)

POWER SUPPLIES

This line of industrial high voltage
power supplies includes the “Basic 207
safety and convenience features, which
guarantees supplies are completely safe
for use by unskilled production work-
ers, are flexible and accurate enough for
laboratory research, Some of the “Basic
20" features are: Reversible polarity;
adjustable over-current trip-out—30%-
150%; adjustable over-voltage trip-out

—100%-125%; three-range grounded
voltmeter; three-range grounded milli-
ameter,; fail-safe automatic grounding
switch; and Zero-start interlock. NJE
Corp., 3145 Carnegic Ave., Kenilworth,
N.J. TELE-TECH & ELECTRONIC IN-
DUSTRIES (Ask for 10-20)

96

POWER SUPPLY

This strain gage power supply is use-
ful in most strain gage systems as a
direct replacement of a battery. Com-
plete isolation from the input line re-
sults in less than 1 mv ripple from

either output side to ground. QOutput
is 5-15 v in 2 ranges at 0-1 amp, con-
tinuously adjustable within 0.1%. Reg-
ulation is 0.1%. Ripple less than .05%.
A 6 in. precision meter is located on
the panel. Input 105-125 v, 60 cps.
Eagle Instruments, Inc, 14757 Keswiek
St, Van Nuys, Calif. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
10-21)

AIRBORNE POWER SUPPLY

Model XF1006 is a compact unit de-
signed for use in military aireraft. Its
dimensions are limited to 240 cu. in, of
space and its weight is less than 5 lbs.
Stability is maintained within a tem-
perature range of +120°F to —67°F.
Input 105-125 vac at 400 cps, 100 vde at
40 to 60 ma. Regulation held to 0.1%;
ripple 2 mv. Has 6 miniature tubes and

uses type 85A2 reference tube to attain
high stability. Hermetically sealed
transformers used to. accommodate tem-
perature range specified. Universal
Electronies Co.. 1720-22nd St, Santa
Monica, Calif. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 10-24)

POWER SUPPLY

Model 140 is a 400 cycle regulated
unit whose frequency is controlled in-
ternally by a secondary standard crystal
at 400 cps *.005%, and externally from
a variable oscillator or similar source.

Frequency ranze is 375 to 423 cps.
Waveform is sinusoidal with low dis-
tortion. Qutput 50 va max., 40 va opti-
mum. Primary power 110-120 v, 60
cycle, single phase. Continuously vari-
able single phase output voltage be-
tween 0-135 v RMS. Size is 2313" wide,
13” high, 16%%"” deep. Weight 75 Ibs.
Price $685.00. The Geri Specialty Co.,
P.0. Box 103, Upland, Calif. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 10-22)

POWER SUPPLY

A continuous source of de¢ power is
this selenium bridge rectifier type
power supply, which can be utilized
for all types of signal or control sys-
tems. It is used in fire alarm systems
and is applicable for excitation of
magnetic chucks, small motors, alterna-
tors or dynamometers. The unit has
low internal impedance, choke-con-
denser hum filtering, and requires no

short-
circuit damage is incorporated in the
supply. Available in power sources up
to 500 vdc and 500 ma. Slaughter Co.,
1700 Nicklin Ave., Piqua, Ohio. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 10-23)

warm-up. Protection against

TELE-TECH & ELECTRONIC INDUSTRIES « October 1955
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UNIFORMITY and STABILITY

specify

You’ll find these small, rugged, hermetically sealed
Raytheon Germanium Diodes ideal for Computers,
Magnetic Amplifiers, Power Supplies, Detectors, Meter
Protection or countless other applications where extremely
low forward resistance and high reverse resistance
characteristics are important. Here are some of the
advantages you get when you specify Raytheon

FORWARD CURRENT| FOR SMALL YOLTAGES
(IN3DG) }

[T ] oo o
e o~ W~ T
Forward Current — Microamperes

Raytheon can supply both germanium and silicon diodes, electri-
cally matched, if required, in assemblies to meet your needs. For
quotation, send your specifications to the nearest Raytheon office.

.

Gold Bonded Germanium

1N305, 1N306 and 1N307 DIODES:

High forward current at low voltage

Low saturation current

Operable to 90°C with high uniformity and
stability

Mechanical ruggedness

Small size

I Forward Volts DC mA.  Peak Inverse
{

for 100 mA

[1N305 08
1N306 0.8
L

1N307 1.0 50

Temperature rating -55°C to +90°C

Reverse uA
at-10v

(Abeve ratings at 25°C)

RAYTHEON .
MANUFACTURING
COMPANY

RAYTHEON MAKES ALL THESE:

VISIT RAYTHEON BOOTHS 73-4-5 AT THE NATIONAL ELECTRONICS CONFERENCE, CHICAGO

TELE-FECH & ELECTRONIC INDUSTRIES * October 1955

For product information, use inquiry card on last page.
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New Test Equipment

CURVE TRACER

Type 570 Characteristic-Curve Tracer
displays families of curves on face of
a cathode-ray tube, calibrated to per-
mit accurate current and voltage read-
ings directly from screen. Features in-

clude: Ep-Ip, Eg-Ip, Ep-lg, Eg-Ig.,,
Ep-Ig and Eg-lg; 9 voltage ranges from
0.1 v/div to 50 v/div; 11 current ranges
from 0.02 ma/div to 50 ma/div; 8 plate
supply sweep voltages from 5 to 500 v.
peak; 11 series load resistors from 300
ohms to 1 megohm; 7 grid-step values
from 0.1 v/step to 10 v/step; and 17
different heater voltages. Tektronix,
Inc, P.O. Box 831, Portland 7, Ore.
TELE-TECH & ELECTRONIC IN-
DUSTRIES (Ask for 10-23)

SPECTROPHOTOMETER

Color can now be electronically
analyzed and immediately indicated on
3 meters in terms of their CIE (Inter-
national Committee on Illumination)
standard distributions with use of Tri-
stimulus  Spectrophotometer, Model
1602-A. Small, light, and portable, unit
is designed for use by TV stations, TV
tube manufacturers, photographic lab-
oratories, dye and paint manufacturers,
and many others. Three built-in high

gain amplifiers having gains of over a
million times insure the sensitivity of
this unit. 8” x 7" x 12" housing; 115 vac
operation. Telechrome Inc., 632 Merrick
Rd., Amityville, N.Y. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
10-26)

98

ANTENNA BRIDGE

The Millen 90672 Antenna Bridge is
an accurate and sensitive bridge for
measuring impedances in the range of
5 to 500 ohms at radio frequencies up to
200 MC. A variable capacitor capable

of high accuracy and permanency of
calibration over a wide range of fre-
quencies is used as the variable element,
since the unit employs no wvariable
resistors of any sort. The bridge may
be used to measure antenna radiation
resistance, antenna resonance, trans-
mission line impedance, standing wave
ratio, and receiver input impedance.
James Millen Mfg. Co., Inc, 150 Ex-
change St, Malden, Mass, TELE-TECH
& ELECTRONIC INDUSTRIES (Ask
for 10-27)

DIGITAL VOLTMETER

Model 451 provides automatic meas-
urement of de¢ voltages and displays
them in a horizontal line of four lumi-
nous humerals 1 in. high, plus the deci-
mal point and polarity sign. Unit op-
erates as a self-balancing potentiometer
and is life-tested for 20 million read-
ings. Voltage measurements are made
in 3 ranges; Zero to =9.999 vdec; *=09.99
to *+99.99 vde; and =*+099.9 to =+999.9
vde. Resolution for the 3 ranges is

+0.001, +00.01 and *+000.1 vdc. A series
of mercury cells assembled in a bat-
tery-pack supplies the reference volt-
age for measurement. Non-Linear
Systems, Inc., Del Mar Airport, Del
Mar, Calif. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 10-28)

OSCILLOGRAPH

Type 331 is a cathode-ray oscillograph
suitable for laboratory testing of many
types of electronic computers. Unit can
be used for time measurements from
as short as 0.08 usec to as long as 2.5

sec. Functions as an ac/dc voltmeter,
range 04-400 v, full scale, with an
upper frequency limit of 4 MC (30%
down). Uses Type 3WP-CRT; acceler-
ating potential 1500 v. Power 140 w;
size 778" x 9” x 191%”; weight 19 lbs.
Calibration accuracy within 5%. Allen
B. Du Mont Laboratories, Inc., 750
Bloomfield Ave., Clifton, N. J. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 10-29)

PULSE CODE GENERATOR

Model 500-A features a 4-channel
constant current ocutput controllable in
100 MC steps with a fill-in in between
from 100 ma to 1.1 amps per channel.
Two are positive current and two are
negative current, with the base line at
ground potential. Constant current is
assured by a sampling and feedback
technique with each channel independ-

ent of the other. Unit can be used for
core testing, data handling, counter-
measures, beacon testing, and transistor
testing. Electro-Pulse, Inc., 11861 Teale
St., Culver City, Calif. TELE-TECH
& ELECTRONIC INDUSTRIES (Ask
for 10-30)

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955
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NEW SINGLE LENS

Complete Projection System

The New Gray 3B Telojector {2” x 2” Trans-
parency Slide Projector] utilizes a single lens
—nermits superposing of two images on an
optical axis . . . eliminates any need for ex-
ternal registration adjustment. The improved
unit provides positive focusing of images on
the camera tube with an uninterrupted se-
quence of slides for television commercials,

news flashes and photographs or station and

sponsors’ identification.

AND HEVELOPMENT CO., lue., Hilliurd St.. Manchester, Conn.
Division of the GRAY MANUFACTURING COMPANY

www.americanradiohistorv.com
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f RESEARCH

for TV

Precision Projection
BETTER Commercials at LOWER COST

Yes ... now you can use better 2" x 2”
transparencies in uninterrupted sequence
at lower cost. Important too, Gray Telo-
jector is low in initial cost . . . ideal for
budget-minded program directors. Telo-
jector is compact, light weight, trouble-
free. Two turrets take up to 12 slides at
one loading. Additional loaded turrets are
substituted in a motter of a few seconds
. . . providing unlimited continual sequence.
Controlled locally at the vnit or remotely
at the master video console. Also, can be
vsed with the Gray 35B Manval Control
Box to produce superposition, laps, fades
and slide changes at any desired rate.

WRITE FOR:

{llustrated, detailed informaiion on the
NEW, SINGLE LENS GRAY TELOJECTOR
and complete line of Gray Television-

Broadcasting Equipment.
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New Electronic Components

COUNTING TUBE

Model GSi2D, a “Dekatron” eold
cathode counting tube, has 12 cathodes
brought out to pins on the base. Tt
has a 13-pin base, plus 2 extra leads.
Counting scale of 12 makes it valuable

in studies involving dozens, gross,
inches, etc., and is a useful divider in
many types of timing units. Counting
rate from 0-4000 pulses per second.
Tube 3.49 in. in length, bulb diameter
13 in, and base diameter 1.39 in. Max.
total anode current 0.35 ma and max.
voltage between electrodes 140 v. Min.
supply voltage (anode to cathode) is
350 v. Atomic Instrument Co., 84 Massa-
chusetts Ave, Cambridge 39, Mass.
TELE-TECH & ELECTRONIC INDUS-
TRIES (Ask for 10-18)

GERMANIUM RECTIFIERS

The IN91, IN92 and IN93 series, used
for blocking, magnetic amplifier, and
magnetic control applications, are said
to have a reverse current 20% lower
than RETMA specifications for this
type. The IN368 rectifier is applied
where high forward-to-reverse current
ratios are required. RMS input voltages
for the IN91, IN92, IN93 and IN368

T

under inductive load are 70, 140, 210
and 140 v; dc output currents, 150, 100,
75 and 100 ma; peak inverse ac voltages,
100, 200, 300 and 200 v. Federal Tele-
phone & Radic Co., 100 Kingsland Rd,,
Clifton, N. J. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 10-15)

1AN

CAPACITOR

The Royal Cub is designed for appli-
cations requiring high temperature
operation, high stability, and small size.
The use of Polykane, a solid thermo-
setting compound, enables it to with-

stand severe vibration and shock.
Operating temperature range —30°C
to +100° C at full rated voltage. Insu-
lation resistance at 25° C exceeds 4,000
megohms-ufd, with power factor less
than 1%. Available in 100, 200, 400, 600,
1000 vdc working, capacitances from
001 to 1.0 ufd, depending upon voltage.
Cornell-Dubilier Electric Corp., 1006
Hamilton Blvd., So. Plainfield, N. J.
TELE-TECH & ELECTRONIC INDUS-
TRIES (Ask for 10-13)

CERAMIC SHAPES

AlSiMag 393 custom made ceramics
as thin as .009” are helping to over-
come limitations of some of the cur-
rently used insulating materials in
certain electron tube applications. Prin-
cipal features are: ability to de-gas
at higher temperatures; extension of
operating temperature range for the
finished tube; reduction of damage
caused by fatigue failure of parts;

elimination of emission loss resulting
from high temperatures, shock and
vibration; resistance to heat deteriora-
tion. American Lava Corp.,, Cherokee
Blvd. & Mfgrs. Rd., Chattanooga, Tenn.
TELE-TECH & ELECTRONIC INDUS-
TRIES (Ask for 10-14)

MAGNETIC AMPLIFIER

Transi-Mags are a standard line of
transistor-magnetic servo amplifiers,
featuring the use of static components,
absence of filaments, high sensitivity
and high input impedance with flexi-

bility in servo system applications.
These units are available for almost all
of the standard servo motors for opera-
tion on 400 or 60 cps. Standard ambient
temperature range of —50° C to +71° C,
but higher temperature units are avail-
able. Small size and light weight make
them suitable for airborne applications.
Magnetic Amplifiers, Inc, 632 Tinton
Ave, New York, N. Y. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
10-17)

SILICON RECTIFIERS

These tiny power rectifiers are c¢
signed for use in equipment wlre
miniaturization and high temperature
are of prime importance. They take u.
3/100 cu. in. of space and weigh 7/100
of an 0z, have been tested to operate
al as high as 200° C, are shock and
vibration-proof. Available in 6 voltage
ranges, can handle voltages up to 1000
v, with de output currents from 300-
400 ma. Reverse leakage currents under

1

];

05 ua, in many cases. Directly inter-
changeable in many instances with
vacuum tubes, selenium or germanium
junction rectifiers. Automatic Mifg.
Corp., 65 Gouverneur St, Elizabeth,
N. J. TELE-TECH & ELECTRONIC
INDUSTRIES (Ask for 10-16)
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® Now that Revere Rolled Printed Circuit is available, nothing need
deter you from switching to printed circuitry. This copper is supplied
to laminators in standard coils of 350 lbs., in widths up to 38/, and
in .0015"” and .0027" gauges, weighing approximately 1 oz. and

Audio amplifier unit by Photocircuits 2 oz. per square foot.
Corp., Glen Cove, N Y., using Revere High in conductivity, uniformly dense through and through and
Rolled Printed Circuit Copper. side to side, Revere Rolled Printed Circuit Copper is easily etched

and soldered.
When ordering blanks from your laminator, specify Revere Rolled
Printed Circuit Copper.

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, Clinron

and Jolies, Hl.; Desroit, Mich.; Los Angeles and Riverside,

Calif.; New Bedford, Mass.; Newport, Ark.; Rome, N. Y.
Sales Offices in Principal Cities, Distributors Everywhere.

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955 . - For praduct information, use inquiry card en last page. 101t
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KEARFOTT

SPECIALIZED MICROWAVE COMPONENTS

IMPEDANCE-MATCHED
MINJMUM VSWR

For arodutt information. wse inaviry ¢ard en last paae

® For production or laboratory use,
units with performance characteristics
similar to those shown below can be
furnished to your configurations and
frequency requirements.

KEARFOTT MAGIC TEE #W 122-1A

A broad band impedance-matched hybrid junc-
tion, engineered and produced to exacting
tolerances in RG 52/u, or RG 67/u. This Magic
Tee provides a maximum VSWR of 1.20 over a
10% band width. .. has isolation of better
than —35db from any arm with output balance
of 0.1% or better.

Available in afuminum or brass.

1
1

\t-(—— 0% n»l«u wibm ——>‘ L

TREQUINGY (N MEGACYCIE

23500

TYPICAL CURVE

Write for brochures on Microwave
Components Test equipment

KEARFOTT
SHORT TWIST
#W128-1A

rotation in only ¥, of guide length.

Where space is important...an X band 90°

g | | | . -

v oy | | 10% Band walTw

1 \l\l T a
' .

EETN -
Rl T
| \\;x::

EETFl SICUEICY e MEGACYCHES

§ ¢ & § & i i

CURVE 1—For minimum YSWR at midband.

CURVE 2-For optimum broadband characteristics

Good power handling capacity and low VSWR.
Other units of this matched series include 2
"“Twist and Turn Elbow,”" a 90° E to H Plane
Tee, Mitred Elbows and 2 block type Magic Tee,
These and standard components can be sup-
plied for specific frequency ranges from 2.5 to
17.5 KMC., upon request. *PATENTS FENDING
Kearfott Stock X-Band units are frequency

different design frequencies can be made on
specizl-order. Available in aluminum or brass.

COMPANY, INC.

/WESTERN MANUFACTURING DIVISION

14844 OXNARD ST.* VAN NUYS. CALIF.

MIDWEST OFFICE:

i Clifton, N.J. Dallas, Texas

WESTERN AREA OFFICE:
253 Vinedo Ave.
Pasadena, Calif.

matched at 9.0 KMC. Other units tuned to

A BUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION

OFFICES 188 w, Randoiph St.
_ BALE3 OFFITES  Chicago, Ik
EASTERN OFFICE: SOUTH CENTRAL OFFICE:
1378 Main Ave. 6115 Denton Drive

www americanradiohistory dEH-TFER

New Products

VHF-UHF AMPLIFIER

Model 23A amplifies 100 w to over
1000 w and operates over a frequency
range of 225 MC-400 MC. Modulation
frequency is 200 cycles to 20 kc. Dis-
tortion characteristic less than 3% at

full modulation. RF output and input
impedance 52 ohms. Frequency re-
sponse within 2 db. of the 1000 cycle
reference level; carrier noise charac-
teristic 50 db below full modulation.
Spurious radiation value 60 db below
carrier power. Input power required
208 v, 3-phase, 4-wire, 60 cycles. Air
Associaies, Inc., Teterboro, N. J. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 9-34)

TIMING RECEIVER

Model 2 PCM timing receiver, a
highly sensitive, low-noise figure, su-
perheterodyne is designed for reception
of pulsed signals in 152 to 174 MC range.
Accepts and reproduces pulses from
1-20 usec long. Receiver noise figure is
6-7 db, its bandwidth is 1 MC. AGC
maintains a constant output with input
signals varying from 5 uv to 10,000 uv,
its frequency stability of =+.005% make
manual adjustments unnecessary.

Mounts in a standard 19 in. relay rack
by 10 1/2 in. high. Requires 100 ma,
200 v regulated dc and 6.3 vac power
supply. West Coast Electronies Co., 5873
W. Jefferson Blvd.,, Los Angeles, Calif.
TELE-TECH & ELECTRONIC INDUS-
TRIES (Ask for 9-3)

R ELECTRONIC INDUSTRIES *» October 1955
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One of a series on what makes one mczgnetz'c recordz'ng lape

better than another

50% Extra Playing Time

PLUS 50 Magnetic Re-

cording Tape —newest in the
famous Soundcraft line —
brings you a combination of
superior qualities that no other
tape possesses. Qualities that
let you capture and hear the
true sense of violin strings, all
the brilliance of brass, the col-
or of wood winds . .. that faith-
fully record the human voice

*Trade-Mark for DuPont Polyester Film

TELE-TECH & ELECTRONIC INDUSTRIES *

Extra Strength
Mylar” Bas

October 1955

(50% EXTRA\PLAYING TIME)

magnetic recording tape

REEVES SOUNDCRAFT CORPORATION
10 EASY 5200 47 N v 2Ny

in all of its varied subtleties.
Plus 50’s uniform output,
inherently low signal-to-noise
ratio, its 50% extra playing
time, added strength and flexi-
bility ... its dimensional stabil-
ity in any climate. These are
the special qualities that make
it the choice of professionals
and amateurs, alike, wherever
tape perfection is required.

MYLAR®
BASE
19

&
KERy 30 UND neaso,,

*Oupant POLYESTER Fam

And Soundcraft Plus 50 adds
this special bonus: Its “Mylar”
base assures virtually a lifetime
of smooth, trouble-free service
at no more cost per foot than
other quality tapes. Like all
Soundcraft products, Plus 50
1s engineered and made by
tape recording specialists. Get
some Soundcraft Plus 50 Tape
at your dealer’s today.

FOR EVERY SOUND REASON

____SOUNDCRAFT ...

Dept. N6, 10 East 52nd Street, New York 22, N. Y.

www.americanradiohistorv.com

For product information, vse inquiry card on lost page. 103


www.americanradiohistory.com

MISSILE SYSTIEMS

A number of significant developments have
created new positions for engineers possessing
unusual ability and advanced academic

training in the following fields:

ELECTRONICS

Antenna Design . . .to develop advanced
flush type antennas in connection with
Missile guidance and other data transmission

systems. Specialized training is desirable.

Guidance Systems . . . to develop
guidance systems and electronic circuitry

for missiles. The position requires experience
i1 micro-wave circuitry, pulse techniques
and systems analysis.

Data Transmission ... to develop advanced
automatic equipment for the transmission of
data for missiles. The position requires at

least three years’ development experience in
instrumentation and telemetering and

knowledge of communication theory.

research and engineering staff

O%’%’fd// MISSILE SYSTEMS DIVISION

LOCKHEED AIRCRAFT CORPORATION * VAN NUYS, CALIF.

104

For product infermation, wse inquiry card on last page. : . o
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Yagi Antennas
(Continued from page 83)

3. They are usually housed sepa-
rately and therefore impose some
extra mechanical and environ-
mental weathering problems.

The system used in the subject
antennas possesses none of these
limitations. Since there are no dis-
tributed circuit elements involved
or no impedance transformation, the
frequency sensitivity is limited only
by the antenna itself. The mechani-
cal problems as well as the cost and
general appearance are greatly im-
proved, since the system is housed
completely within the antenna.

Wind Loading

Wind loading problems are very
important in antennas especially
those of a commercial nature as
they are quite often mounted at

”
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®
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Fig. 6: Frequencty range vs R, X and VSWR
values for typical 5010-8 single bay design

high elevations and uninterrupted

operation is of extreme importance.

The following choices were dictated

to some extent by the wind loading

problem.

1. The yagi design since it offers an
extremely small surface area for
a given gain.

2. High strength aluminum alloy
construction because of its
strength in terms of weight, non-
corrosive and electrical charac-
teristics. (6061T6 aluminum used
has tensile strength of 4500 Ibs./
in.?2 compared to 21,500 lbs./in.?
for standard tubing).

3. Inert arc aluminum welded as-
sembly. As shown in the table
wind loading with 85 mpH wind
with 14 in. of ice is very small.

Mechanical Resonance

Extensive vibration testing was
done to determine the mechanical
resonance characteristics of the an-
tenna. It was found that at natural
resonance the amplitude of vibra-
tion in the long elements of the
lower frequency antennas was quite
high. This characteristic is very un-
desirable because of its destructive

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955
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STACKPOLE

COIL FORMS
... 57 Standard Types for Immediate Delivery

't ale +L | +« L
PHENOLIC TYPES Molded of dense, low- e e e, 1TE
loss thermosetting resin, these forms are ideally = — HMR:'IYN#E_LSEALE' s S ——
suited for r-f coils, chokes, and other low-loss induc- Taol-l = c.032° AN
tnrs. Axial lead types have end notches. Hairpin lead £.005 :q02 4 t002 1005 t002 £.005

.095-]

types isolate delicate windings from stress. I”a"] -093 [‘B*i 093 r3’1
D\ 20 N 7]
%;E@ T koo AT

IRON TYPES Designed for audio chokes,

“Hash” chokes, r-f chokes, and similar uses. Molded TENDD‘;'?’:: 2 T ENDD:'§:I054 T ENDD:I;;VOS 5
of high-resistance powdered iron in standard Grades e it (e Sea Ll -
GIF and Z25. Other grades on special order.

1 Azsl—z 1 ﬁ:gos
PHENOLIC-with-IRON INSERT TYPES it [ gom _lsoos e o croo ~5F
—-'Rc-:.al space-savers for high-Q‘ co'ils having several ' - ‘ Z T 5=
windings or multiple tapped windings. An iron core TYPES -

center section firmly molded to phenolic end sections
combines the high-Q of iron types with the high

: : . Types DR-125, 156, 187, 200, 218-1, and 280-2
insulation resistance of phenolic.

TOROIDAL-Q (with negligible coil osses) VS.
FREQUENCY = lron Grades GIF ond Z25

| eenl
TN

Tl

BIMENSIONS

TYPE MATERIAL  LEADS A (length) B c o E F
DR125  Phenolic  Zaxial %", %" 1257 028" 035" 014" 035" EFFECTIVE Q =
or [ron® {Toroidal p} (Teroidal Q)
DR-136 Phenolic  2-axial %", 2" 1567 0327 050" .032" .050” I‘ 1 of core with air gop
or Iren”
DR-187 ' Phenolic = 2-axial 2", %", % 981" 032 060 .0317 060"
or lron*®
DR-200  Phenolic  2-axial %", %", %" 200" 032" 060" .032" .060”
or lron”
DR-716Y  Phenolic  2-axial E 2187 032" 0707 .032" .070”
DR-280-2  Phenolic  2-axial W 280" 032" 070" 0327 070"
DR-280-3  Phenolic 1 hairpin %" L2807 0327 — - —_
each end
DR-2804  Phenolic 1 haripin %" 2807 032" — - -
one end,
2 hairpins
other end Speciuwilored leads resist bend-
DR-280-5  Phenolic 2 hairpins %" 280" 0327 — - - ing close fo the form—protect
or each end . N
Phenolic- delicate windings.
with-irom :
insert® FREE cy(s OF THIS CHART . . . pro-
*NOTE: A1l Iron types available in 3 tected by laminated plastic for wall or

e Ll g desk use sent on letterhead request.

Electronic Components Division

STACKPOLE CARBON COMPANY, St. Marys, Pa.

In Canada: Canadian Stackpole Lid., 550 Evans Ave., Etobicoke, Toronto 14, Ontario
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MODEL 59-LF OSCILLATOR UNIT

Frequency Range: 100 Kc to 4.5 Mc.
Price - Oscillator Unit {Head} only
$98.50

MODEL 59 OSCILLATOR UNIT

Frequency Range: 2.2 Mcto 420 Mc.
Price - Oscillator Unit (Head) only
$98.50

MODEL 59-UHF OSCILLATOR UNIT

Frequency Range: 420 Mc to 940 Mc.

Price - Oscillater Unit (Head) only
$123.00

The Power Supply is a compact, light-
weight portable unit consisting of a
full-wave rectifier with voltage reg-
ulator tube—designed for use with
any of .the oscillator heads illus- l
trated, |

PRICES:

Power Supply only $75.00

Model 59-LF Head with Power Sup- |
ply $168.00

Model 59 Head with Power Supply i
$168.00

Model 59-UHF Head with Power
Supply $198.00

Prices FOB. Boonton, N. J.

Measurements’ Megacycle Meter is now available in a choice of
three oscillator heads providing frequency range coverage from

has been extended, making it, more than ever, indispensable 1o any-

100 Ke to 940,000 Kec. Thus, the utility of this versatile instrument 1

one engaged in electronic work; engineer, serviceman, amateur

or experimenter.

Yagi Antennas
(Continued from page 104)

nature. The problem was solved in
two steps as follows:

1. A sleeve is used over the center
portion of the long elements. This
lowers the natural frequency and
stiffens the cross section at the
center where mechanical strength
is needed.

2. The amplitude of vibration was
damped. This is accomplished by
captivating a relatively high mass
material such as gravel within the

20 —

S
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°

L
i 0 VEWR. 30 40

Fig. 7: Graph showing mismatch loss s a
function of VSWR

element tubing and at the ex-
treme ends. (Fig. 4) For maxi-
mum effectiveness this material
must have freedom of movement
in all directions within the ele-
ments.

It was found that these factors re-
duced the vibration amplitude by
about six times. In no case in the
final design does the natural reso-
nance present a problem.

Packaging

The problem of packaging is ex-
tremely important regardless of the
product. In general the following
factors must be taken into account:

1. Does it contribute in an esthetic
sense to the desirability for the
product.

2. Does it fully protect the item in
question.

3. Is its contribution to unit price
economically justified.

4. Does its physical size or shape
impose severe restrictions on
shipping or storage.

To satisfy these requirements an-
tennas in the range up to 72 Mc are
packaged with the elements unas-
sembled to the crossarm. This is

| dictated primarily by the physical

size as is evident after noting the
physical dimensions given in the
accompanying table. Field assembly

is facilitated by simple match mark-
ing supplemented by easy to follow
instructions.

The eiements of antennas beyond

MEASUREMENTS |
CORPORATION &

BOONTON - NEW JERSEY

Mobouatiry Standards

For product Information, use inquiry cerd on Tast pege
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up to SO0 ma at 1 volt with excellent
stability and fast recovery time

The new Sylvania V.L.I. Diode is a significant
V.L.l. DIODE CHARACTERISTICS & 25°C development for electronic equipment designers
with applications for high current carrying diodes.
Max. For the first time, you can expect high forward
conductance combined with stable, drift-free per-

Forward Reverse Current Max.  Average ;
: formance, and fast recovery time.
Current Microamps Max. Reverse  Anode
@+ IV Working Current The new Very Low Impedance diode is the result

of recent technological advances in the diode field by
Sylvania research engineers. It’s the ideal diode
for demanding computer applications in clipper,

ma min. -10V -30V -50V -100v -150V Voltage ma

L & <48 4 i clamper, and logical circuits. In fact, it’s the only
INaag 25 30 100 100 60 diode wherever you want high forward conductance
IN449 50 10 30 30 B0 with high back resistance—high current carrying
1N450 50 30 100 100 £ capacity with fast recovery time—and high rectifi-
IN451 50 150 150 & cation eﬂ‘ici.ency. Th(iz V.L.I. diode is designed into
INS2 100 2 ” e .the Sylvania sealec'l-.m-glass pa(fkage and is 100%,
inspected for a positive, protective seal.
IN4S3 100 30 100 100 80 ] ) _
There’s a full line of V.L.I. Diodes in a range of
IN454 200 50 50 100 . . . .
current-carrying capacity. Write for complete in-
1N455 300 30 30 100

formation or samples. Address Dept. K20R.

‘“another reason why it pays to specify Sylvania'

SyLvania ELecTrIC PrODUCTS INC. ®
1740 Broadway, New York 19, N.Y.
In Canada: Sylvania Electric (Canada) Lid.
University Tower Bldg., Montreal

LIGHTING - RADIO - ELECTRONICS « TELEVISION +- ATOMIC ENERGY
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Yagi Antennas

(Continued from page 106)

72 Mc are factory assembled to the
crossarm. However, the crossarms
on these antennas are made in two
and three pieces to arrive at a rea-
sonable package size.

The 5010 series are now being
manufactured in many different fre-
quency ranges. The table which is
attached lists twenty-eight (28) dif-
ferent variations of the 10-element
Yagi. The frequency range starts at
50 mc and continues to 305 mc. The
type number for the antenna ends
in a letter such as A or B or a num-
ber. The number coincides with the
television channels and these anten-
nas cover the exact frequency range
of the television channels. Although
the chart gives only a single bay
antenna, matching harnesses are
available for two-bay stacking with
either horizontal or vertical polari-
zation and for four-bay stacking
with horizontal polarization. The
table gives the electrical data for
each antenna type, including the
VSWR for both 50 ohm systems and
72 ohm systems. The wind load of
each antenna is tabulated for both
vertical and horizontal polarization
so that, the installer can take this
into consideration in the tower de-
sign. The approximate overall di-
mensions will help in the design of
frameworks, and structures for
mounting these units.

Operation ‘‘Fisheye’’

An underwater application of
closed-circuit television is enabling
the U.S. Fish and Wildlife Service
Department of the Interior to ob-
serve and test the performance of
experimental fishery methods and
equipment under actual oceanic con-
ditions.

The Service’s underwater TV ex-
periments were initiated with “Op-
eration Fisheye,” conducted re-
cently in the Gulf Stream off the east
Florida coast. A standard RCA ITV
closed-circuit television system pro-
vided remote observations of experi-
mental fishery gear towed at depths
of more than 60 ft. The gear was
illuminated only by natural sunlight,
and the views produced on the TV
monitor were sufficiently clear and
sharp for photographing by both
still and motion picture cameras.

108
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CALIFORNIA
BEVERLY HILLS — Minthorne Music Co.

230 North Beverly Drive
BURBANK — Collins Radio Co., 2700 West Olive
GLENDALE — Glendale Recorders

319 North Central
HoLLYWwoo0D — California Sound Products

7264 Melrose Ave.

Hollywood Electronics Supply

7460 Melrose Ave.

Pacific Hi-Fi House, 1320 Cahuenga Blvd.

Recorders Distributors, 7115 Melrose Ave.
INGLEW00D — Newark Electric Company

4736 West Century Blvd.

L0S ANGELES — Bushnell's Electronics

12026 Wilshire Blvd.

Crenshaw Hi-Fi Center

3857% Santa Rosalia Drive

Gates Radio Company. 7501 Sunset Blvd.

Hannon Er{ﬁ]ineermg Co.

5290 West Washington

Justis Kramer Associates

3112 West Olympic Blvd.

Kierlufl Sound Corﬁ.

820 West Olympic Blvd.

L. A. Portable Recording Enterprises

521 N. La Cienega Blvd.

Midway Electronic Supply Co.

2817 Crenshaw Blvd.

PasipENA —High Fidelity House

534 South Fair Oaks
SAN DIEGO — Breier Sound Center

3781—5th Ave. . .

SAN FRANCISCo— San Francisco Radio and

Supply Co., 1282 Market St.

FLORIDA
mi1aMI — High Fidelity Associates
3888 Biscayne Blvd.
GEORGIA .
‘ATLANTA — Baker Fidelity Corp.
1429 Peachtree St. N.E. i
Gates Radio Co., 13 and Spring Streets
ILLINOIS .
BROADVIEW — Hi-Fi Unlimited

1303-05 Roosevelt Road
CHAMPAIGN — New Sound

35 East Springfield Ave.
cHiCaco— Allied Radio. 100 N. Weslern Ave.

Electronic Expediters

2909 West Devon Ave.

Musichron Corporation

117 West Grand Ave.

Newark Electric Co.. 223 West Madison St.

Voice & Vision. Inc.. 53 East Walton
QuINCY — Gates Radio Co.

INDIANA .
INDIANAPOLIS — Graham Electronic Supply

102 South Pennsylvania St.

LAFAYETTE — Lafayette Radio Supply, Inc.

Branch of Graham Electronics

408 North St.

1owWA
CEDAR RAPIDS — Collins Radio Company
KANSAS
LAWRENCE — Snodgrass Electronics
733 Missouri St.
LOUISIANA
NEW oRLEANS — Electronic Parts Corp.
223-225 North Broad
MARYLAND .
BALTI MORE— High Fidelity House
5123 Rolan Ave.
MASSACHUSETTS
caMirIDGe — Hi Fi Lab Electronic Supply
1077 Massachusetts Ave.

BosTON — The Listening Post, 161 Newbury St.

MICHIGAN

BATTLE CREEK — Electronic Supply Corp.
94 Hamblin Ave.

DETROIT — Hi-Fi Studios. 8300 Fenkell
K.L.A. Laboratories. 7422 Woodward Ave.
Pecar Electronic Services. 10729 Morang

GRAND RAPIDS —R. L. Karns Electronics
910 East Fulton St. .

KaLAMazoo — Electronic Supply Corporation
906 East Michigan Ave.

LANSING — Offenhauser Company
227 West Washtenaw St.

MINNESOTA

MINNEAPOLIS — Paul A. Schmitt Music Co

88 S. 10th St.

Bﬂ‘{f:tﬁt ém("mwﬁfﬁm ®
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SPECIAL TRADE-IN ALLOWANCES AT ALL

BERLANT-CONCERTONE DISTRIBUTORS

MISSOURI
KANSAS CITY — David Beatty Sound
1616 Westport Road
st._Louts —Commercial Electronics Service
Company, 2609 Olive St.
Van Sickle Radio Co., 1113 Pine St.
WEBSTER GROVES — WBPA Sound Systems
132 West Big Bend
NEVADA
LAS VEGAS — Radio Sound Supply
25 E. California St.
RENO — Art Rempel Sound Service
460 Wells Ave.
NEW JERSEY
EAST ORANGE — Custom Music Systems
426 Main St.
NEWARK — Magnetic Recording
528 Central Ave.
NEW BRUNSWICK — The Jabberwock
104 Somerset St.
PATTERSON — Magnetic Recording, 344 Main St.
wiLbwoob —The Music Center
239 East Oak Ave.
NEW YORK
BUFFALO — Buffalo Audio Center
Arrowlite Company, Inc., 326 Elm St.
Frontier Electronics, 1505 Main St.
HEMPSTEAD, LONG ISLAKD — Island Radio
Distributor. Inc.. 412 Fulton Ave.
NEW YORK CITY — Arrow Electronics
65 Cortlandt St.
Consolidated Sales. 768 Amsterdam Ave.
Davega Stores. 76—9th Ave.
Gates Radio Co., 51 East 42nd St.
Hudson Radig & TV Corp.
48 West 48th St.
Leonard Radio, 69 Cortlandt St.
Milo Trading Co., 215 Fulton St.
‘Radio Wire Television. 100 Sixth St.
Recording Wire & Tape Co.
163 East 87th St.
Sonocraft Corporation, 115-117 West 45th St.
Terrminal Radic. 85 Cortlandt St.
Julius Weikers & Co., 307 Audubon Ave.
TUCKAHOE — Boynton Studios
10 Pennsylvania St.
NORTH CAROLINA
ASHEVILLE — Freck Radio & Supply Co., Inc.
38 Biltmore Ave.
NORTH DAKOTA
FARGO — Wolter Electronic Co., 402 N. P. Ave.
OHIO
CLEVELAND — Olson Radio Warehouse
2020 Euclid Ave.
OREGON
8ALEM — Cecil Farnes Co.. 442 No. Church St.
PORTLAND — L. D. Heater Music Co.
1930 N. W. Irving St.
PENNSYLVANIA
PHILADELPHIA — Radio Electric Service Co.
of Pa.. Inc., 701 Arch St.
TENNESSEE
KNOXVILLE — MeCluni:Appliances
310 Georgia St. N.E.
MEMPHIS — Bluff City Dist. Co., 234 East St.
NASHVILLE — Electra Distributing Co.
1914 W, End Ave.
TEXAS
BIG SPRING — High Fidelity House
503 Edwards Bldg.
paLLAS —Town North Music Corp.
12 Inwood Shopging Village
HousToN — Audio Center, Inc.
1633 Westheimer
Gates Radio Co.. 2700 Polk Ave.
Wrye Co., Ltd., 2045 Welch
UTAH
SALT LAKE CITY — Poll & Austin
1651 S. 11th E.
VIRGINIA
ALEXANDRIA — Certified Electronic
1330 Powhattan St.
WASHINGTON
SEATTLE — Electricraft, In¢.. 622 Union
Seattle Radio Supply. 2117 Second Ave.
SPOKANE— 20th Century Sales, Inc.
West 1021 First Ave.
WASHINGTON, D.C.
Electronic Wholesalers
2345 Sherman Ave. N.W.
Gates Radio Co.. 13th and E Sts., N.W.
Hi Fidelity Wholesalers.
1327 Connecticut Ave. N.W.
Laboralor&of Electronic Engr.
413 L St. N.W.
CANADA
ToRONTO — Custom Sound & Vision
390 Eglinton Ave. West
MEXICO
ENSENADA. BAJA CALIFORNIA —
DBA Custom Hi-Fi Installation
P. 0. 98. Riviera Pacifico

o Audio Division of Amerieun Electronics, Inc.

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955
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What is the difference

between Amateur and

“Professiontdktape recorders?
e

-
S s L T X R TS PR L

amateur professional

3 heads (provision for additional heads)
The third head makes it possible to

check the sound for proper balance while
2 heads recording. Extra heads allow Ssimultaneous
recording and playback, sound on

sound recording, stereo recording, etc.

3 motors. Separate motors for take-up and
supply ensure constant speed, permit

U motor faster forward and reverse. Additional
motors for direct drive reduce distortion
by eliminating clutches, belts, pulleys.

7.5 and 15 ips speeds. Most professional
375&175 ipS recording of tape masters is done at
speeds 15 ips. The faster the tape speed, the
less flutter and wow.

Electric eye Large signal_ level meter for a.ccurale
c measure of input and output in order to

level indicator reduce distortion due to overmodulation.

101/ inch reels provide 1%z hours of

7 inch reels recording. Entire operas and symphonies

can be recorded without interruption,

Two channel input mixer allows recording
None of narration or song over music with inde-
pendent velume contrel on each channel.

A-B Test Fader permits, while recording,
monitoring for direct comparison of sound
None coming in with sound as recorded an tape,
in order to achieve perfect reproduction.

Special Cueing and Editing positions

None for quick, accurate cueing and editing.

Dependability of operation, timing
accuracy, precision construction,
exacting quality control are additicnal
professional features.

Take this handy check list with you
when you go to buy a tape recorder!

THE CONCERTONE AT $445 1S THE ONLY TAPE RECORDER UNDER $1200 WITH ALL THE ABOVE PROFESSIONAL FEATUR

‘ newly styled
1 5@?“ carrying cases

for complete
portability

The Berlant at $595 is the only tape recorder

under $1200 with all the above professional features
. plus hysteresis synchronous direct drive motors

and 99.8% timing accuracy!

Trade in your old amateur recorder for a Berlant
or Concertone now! Special trade-in allowances
at all Berlant-Concertone franchised distributors.

COMPLETE PROFESSIONAL SOUND SYSTEMS

CONCERTONE TWR-2595: Recorder in a set of newly
stvled carrying cases, containing matched 10

watt amplifier and 2 extended range speakers.
User net price, complete $595

BRRLANT BRX-1745 & BRX-2745: Recorder in a set
of newly styled carrying cases, containing matched
10 watt amplifier and 2 extended range speakers.
User net price, complete $745

Write for free brochure Deptl. 130

g, \
Pedait o~ ( mectting

4917 W. Jelferson Bled., Los Angeles I, C(lhf « Auwdio Division of American [lectronices, Inc.
WWW._americanradiohistorv 'c
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CUT;

YOUR COIL

"'

with

-l

¥ PRECISION 2.

Our special machinery and high production methods work in com-
bination with rigid quality control to provide you with the finest
+in coil bobbins at lowest possible cost.

Your specifications are met to the most critical tolerances. Work-
manship is precise and carefully inspected. You can order in
quantity, in any size or shape, flanges of all types, and be sure of
uniformity throughout. Only fine dielectric materials are used —
kraft, fish paper, acetate, phenol impregnated or combinations.

With Precision Bobbins you eliminate rejects, waste, loss of time—
get better coils at less cost. Prove it to yourself! Send specifications
for samples. Ask for literature.

PRECISION LOW COST PAPER TUBES

i - »-’_'.'_E"“-h Order in any length, size, shape, I.D. or
; 0.D. and in any quantity. Precision Paper
I L _:,?_—J':‘ -q.w-ﬂ:ﬂ Tubes are crush resistant and light weight,
e with excellent dimensional stability. They
are fabricated to the same high standards

governing Precision Bobbins.

Send for samples and Arbor List of over 2000 sizes

Scles Represeniatives in:

New England: Framingham, Massachusetts, Trinity 3-7091

Metropolitan New York, New Jersey:
Jersey City, New Jersey, Journal Square 4-3574

Upstate New York: Syracuse, New York, Syracuse 4-2141
Northern Ohio, Western Penn.: Cleveland, Chio, Atlantic 1-1060
Indiana, Southern Ohio: Logansport, Indiana, Logansport 2555
Califernia: Pasadena, California, Sycamore 8-3919

Canada: Montreal, Quebec, Canada, Walnut 0337

PRECISION PAPER TUBE CO.

PRECISION| 2057 W. CHARLESTON ST, CHICAGO 47, ILL. interchangeability of chassis or units
- Plant No. 2: 79 Chapel St.,, Hartford, Conn. of the overall eguipment. This has
110  For product information, use inquiry card en last page. TELE-TECH & ELECTRONIC INDUSTRIES * October 1955
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Electronic Reliability
{Continued from page 83)

1. Normally, the threshold (puil-
in and drop-out) voltages vary with
coil resistance. The temperature-
resistance coefficient of copper being
fairly high, the sensitivity of the re-
lay thus varies with ambient tem-
perature and recent operating his-
tory.

2. Pivot friction and spring hys-
teresis.

3. Welding of contacts upon clo-
sure.

4. Position {unbalance, gravity ef—
fect).

5. Vibration.

6. Dust particles on the contacts.

7. Stray magnetic fields.

8. Loss of spring tension.

9. Differences between units due
to manufacturing tolerance.

Such an impressive array of fac-
tors affecting relay operation indi-
cates that the applied voltage must
be greater than the nominal or aver-
age pull-in voltage by a consider-
able margin of safety in order to
achieve reliable operation. A 50%
margin is not unusual.

If the defective relay fails under
the eye of the repairman, his job is
simple. But relays are decision ele-
ments, and not infrequently the re-
pairman cannot confirm the reported
difficulty in this way, perhaps be-
cause line voltage has risen slightly,
or perhaps because the operator shut
the equipment down and permitted it
to cool off. So the repairman tests
the relays for marginal operation.
This can be done by applying sub-
normal voltage to the coil; where
this is inconvenient, the margin of
safety can be measured in force
units instead of voltage, by means of
a special spring balance. Best of all,
relay failures can be reduced to a
very low value by periodically
checking their margin of safety and
replacing those which develop a
rapidly changing margin.

There are some applications where
even momentary equipment failures
will jeopardize life and property.
Perhaps electronic equipment is not
yet suitable for such applications.
For most uses, rapid repair provides
satisfactory reliability. The quickest
way to repair electronic equipment
is to replace it. Continuity of service
can be obtained by providing two al-
ternate systems, with easy or auto-
matic switching from one to the
other.1® 3 Both should be kept
“tuned up” and ready to go.

There is currently a trend toward
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Pioneers

in the Design,
Construction, and
Operation of

\\o“ Long-Distance "FORWARD SCATTER"
Communication systems

I q g e P Research and Development

communications b Systems Design

. i d Testi
englneer5, P Installation and Testing
" P Operation and Training
| N C.
Washington, D. C. , . . ., Seattle . . . . Juneav .. ., Oxford, England

Openings for Qualified Engineers

TELE-TECH & . . . . For produtt informatien, use inquiry card on last page.
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Have you seen our...

EICHINGS?

h

By etchings we mean etched circuits

Once you see them, we think you'll agree they're unusually
good. “Wrap-Around,” “Plated-Thru” and “Flush” etched cir-
cuits as developed by USECO, give you:

s correct plating e extreme accuracy
o excellent pattern definition o better contact
o casier unplugging » longer service life ;

These are advantages which guarantee unsurpassed perform-
ance. For information, please address Dept. 5.

Complete line of electronic hardware, including standard and
special terminal boards. World’s largest stock of silver plated
terminal lugs - over 21 million pieces.

U. S. ENGINEERING CO., INC.

A Division of Litton Indusiries, Inc.
E21 COMMERGIAL 5T., GLENDF&LE I SRR,

Electronic Reliability
(Continued from page 110)

many good features, but its benefit to
system reliability appears to be
rather specialized. Unitization would
not reduce the down-time of the av-
erage radio transmitter, because a
complete set of spare units is no
cheaper than a spare transmitter;
and finding and replacing the faulty
unit takes longer than switching over
to the spare transmitter. But there
are certain types of systems for
which provision of two complete
equipments with rapid change-over
is not convenient or feasible; exam-
ples might be a large computer con-
taining many identical units re-
peated, or test equipment to be used
in high-rate production, which in-
cludes heavy equipment difficult to
remove and install. In this case,
unitization can drastically reduce
down-time if:

1. The faulty unit is immediately
obvious to the operator.

2. The faulty unit can be replaced
quickly without retuning or recali-
bration, and

3. Circuits and parts which are
subject to unavoidable failure are
located in the quickly replaceable
units, not in the portions of the sys-
tem which are difficult to replace.

In striving for reliability and ac-
curacy, we are seldom hurt by the
factors that we know of during the
development and design phase; it is
the little unknowns and assumptions
that jeopardize the reliability of the
product. The avoidance of this weak-
ness is simpler to state than to put
into practice, but we cannot have re-
liability without it; if you must make
assumptions, make them very re-
luctantly and deliberately. It is much
better to analyze every part of the
circuit in detail whether by exact
calculation, reliable rule-of-thumb,
or experiment. ® ® &

Relerences

6. Taylor, Norman H., “Rudiments of Good
Citcuit Design,” Proc. of the 1953 Electronic
Components Symposium, pp. 21-1 thru 21-8.

7. “Reference Data for Radio Engineers,” 3rd
Edition, Federal Telephone & Radio Corp.,
1949,

10. Terman, F. E..  “Raedic  Engineering,”
McGraw-Hill, 3rd Editjon, Chapter 13.
i3. Brooks, H. B., “Timing Circuits,” Trans.
I.R.E., PGI-3 (Prof. Group on Instrumen-
tation) April 1954.

16. McRae, J. W., “Reliability—A Challenge to
Electronic Engineers,” Proc. of the 1953
Electronic Components Symp., pp. 5-1 thru

5-3.

22, Putt, Maj. Gen. Donald L., “What the Mili-
tary Services Fxpect From Engincering Man-
agement in the Electronics Industry,” Record
of the I.R.E. 1953 National Convention, Part
6, p. 141-144.

30. Hooper, C. K., “Stability Characteristics Of
Standard Composition Resistors,”” Telc-Tech,
Sept.. 1952. }

34. Naval Electronics Lab., “Reliability Check
List For Electronic Equipment Designers,”
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37. Greenwood, J. H., “Reducing Transmitter Out

Time,” Electronics, July, 1951.
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Ilnclude these
in your design

Tuning Fork ond

Frequency Generator

The VARO Tuning Fork is designed for use as a
high accuracy frequency or timing reference in ranges
from 300 to 4000 cycles. Highly miniaturized and
ruggedly constructed, the VARO Tuning Fork 1s
designed to meet all applicable military environments
including temperature extremes and vibration. When
used as a signal filter, its high Q provides sharp and
consistent characteristics. The VARO Tuning Fork
is made to plug in a standard nine pin miniature
tube socket.

SPECIFICATIONS

TUNING FORK

Accuragy: 0.1%, over entire range of military envirenments. Higher orders
of accuracy avoilable on speciol request.

Frequency: Avoilable ot any frequency within range of 300 to 4000 <¢ps.
Size: 0.875 in. diom.; 2.750 in. high; Stondard nine pin tube socket.
Weight: 2.502 ox. {Max.}

FREQUENCY GENERATOR

Input: 28y + 10%

Qutput: 2.5v nominal

Accuracy:  0.1% under all military environmental conditions
Size: 1.375 in. diam.; 2.750 in. high; Standard octal secket.
Weight: 4 or

The VARO Frequency Generator’s accuracy
1s independent of input voltage variations and external
loads. No oven or thermostat is required for its accurate
operation in any environmental condition. The oscilla-
tor circuit of the VARO Frequency Generator uses
silicon transistors in place of vacuum tubes. It is de-
signed to plug into a standard octal socket. Special
circuit and physical designs may be adapted to any
application requirement.

Other VARO products made for Military Aircraft
Fire Control and Navigational Equipment

FREQUENCY STANDARDS

FREQUENCY CHANGERS REGULATED SUPPLIES

VOLTAGE REGULATORS SPEED CCNTROLS
VOLTAGE AND FREQUENCY SENSITIVE RELAYS

ELECTRONIC INVERTERS

V. R For further information please write:
JARO

FACTURING CO.,INC.

2201 WALNUT STREET, GARLAND, TEXAS

Pacific Coasl Rep.: Pocific Scientific Co., 1430 Gronde Vista Avenue, los Angeles 23, Calilernia Dayten Office: Box 553, For Hills Branch, Daytan, Ohio
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sub-miniature
JTRIMPOTS

TRADE MARK

PROVIDE THE ULTIMATE
IN GIRCUIT TRIMMING

L,
Simple screwdrive adjustment. ..

The TRIMPOT is a @ﬁ\turn, fully adjustable wire-
wound potentiometer, designed and manufactured
exclusively by Bour: ABORATORIES. Electrical
settings in increments a§ small as ¥4 % are securely
maintained during vibrayjon of 20 G’s up to 2,000
cps or sustained acceleragion of 100 G’s. BOURNS
unique self-locking desigr\ ¢liminates cumbersome
locknuts. Power rating is V4, watt at 100° F. Stand-
ard resistance values from 1§ okms to 20,000 ohms
are available for immediate da%y. Information on
TRTMPOTs forhigh temperature'speration on request.

Bourns TRTMPOTs are accepicd-as standard com-
ponents by aircraft and missile manufacturers and
major industrial corporations.

9TRIMPOTS

TAKE LESS

SPACE THAN

A 2¢ STAMP

Tiny cross-sectional size—only 1/4” x 5/16”—and
rectangular shape save valuable panel space. Instru-
ments are easy to mount individually or in stacked

assemblies with two standard screws through the
body eyelets.

CENTS 2

P VP VL

BOURNS also manufactuies precision potentiometers

OURNS LARBORRARTORIES |

y to measure Linear Motion; Gage, Absolute, and

. Differential Pressure and Acceleration.
/ 6135 MAGNOLIA AVENUE - RIVERSIDE, CALIFORNIA
Technical Bulletin On Request, Dept. 172

© B L PATENTS PENDING

TFCH R

Electronic Conference

(Continued from page 77)

and N. Furumoto, U. S. Naval Air Missile
Test Ceater, Point Mugu, Port Hueneme,
California.

7. ELECTRON-TUBE AMPLIFIERS AND
OSCILLATORS

{a) '‘Design of Optimum Phase-Shift Oscillators™
by D. L. Waidelich, University of Missouri,
Columbia, Missouri.

{b) "‘Improvements in the Drift Stobility of
Constrained, Starved Amplifiers”™ by J. M.
Cage and D. L. Johnson, Purdue University,
Lafayette, Indiana.

{¢] “Linearity Considerations in Feedback Pair

Amplifiers” by W. L. Hurford, Radie Cor-

poration of America, Camden, New lJersey.

"Wide-Band Power Amplifiers and Transmit-

ters’ by T. R, O'Meara, University of II-

linois, Urbana, lllinois.

{d

-

8. COMPUTERS AND COMPUTER ELEMENTS

—

"Precision Digital-To-Anaiog Converter Meth-

ods for Graphical Plotters’' by M. B. Bain,

Jet Propulsion Laboratory, California In-

stitute of Technology, Pasadena, California.

“Electronic  Switching and Control in a

House-Heating Anolog Computer”™ by N. P.

Stucky,  Minneapolis-Honeywell  Regulator

Co., Hopkins, Minnesota.

{¢} “"Manufacture of Disks for Optical Shaft
Digitizers” by E. M. Jones, The Baldwin
*Piano Company, Cincinnati, Ohic, B. Lippel
and K. Doering, Signal Corps Eng. Labora-
tories, Fort Monmouth, New Jersey.

{d} “'An Electro-Mechanical Mmultiplier’” by G. E.

Pihl and R. B. Tilley, Technology Instrument

Corp., Acton, Massachusetts.

TUESDAY, OCTOBER 4

8:15 A.M.—REGISTRATION
Lobby
9:00 A.M.-6:00 P.M.—EXHIBITS
Displays of electronic equipment, components
and new developments.
Entrance on Mezzanine.

TUESDAY MORNING—TECHNICAL SESSIONS
9. COMMUNICATION THECORY

{a

(b

{a} “'A Comparison of the Phase ond Amplitude
Principles in Signal Detection’ by W. H.
Huggins, Johns Hapkins University, Baltimore,
Md., and D. Middleton, A. F. Cambridge
Research Center, Cambridge, Massachusetts.

{b) "'On the Improvement of Teletype Transmis-
sion by the Application of Protected Gaus-
sian Codes’ by H. F. Hormuth, Signal Corps
Engineering laboratories, Fort Monmouth,
New lersey.

{¢} “Recording Techniques Applied to Filter
Theory™ by C. B. Brown, U. 5. Naval Ord-
nance Labgratory, White Oak, Maryland.

{d) "'A Synthesis Procedure of Sompled Daota
Systems’' by G. V. Lago, University of
Missouri, Columbia, Missauri.

10. MICROWAVE TUBES AND COMPONENTS

"'A Long-Life C-Band Magnetron for Weather
Radar Applications’* by W. F. Beltz and
R. W. Kissinger, Radio Corporation of
America, Harrison, New Jersey.

“'Magnetron Voltage Tuning in the $-Band™'

by P. H. Peters, Jr., General Electric Research

Laboratory, The Knolls, Schenectady, New

York.

{¢) ""Microwave Spectra of Spark-Gap Impulse
Generators'' by E. B. Hunt and R. H. George,
Purdue University, Lafayette, Indiana.

{d) “"New Criteria for Microwave Component

Surfaces,”” R. D. Lending, Signal Corps Eng.

Labs., Fort Monmouth, New lersey.

{a

—

{b

FIFCTRANIC INDUHSTRIFS ¢ MNrtnhar 1085


www.americanradiohistory.com

Tistosup TiveD (€58

ASSEMBLY LINES| fw_,.%

‘ﬁr_;-wse/y

\

P ..

*'44' RESIN, "'RESIN- F[VE“ and PLASTIC ROSINw—.\ @

Kester Flux Core Soldcxs selang at the very tOp -~
of the solder hit parade when it comes to quaIl v,

speed, uniformity and econoimy. Anunbroken rec- < S \
ord of dcpcudabilitv is what makes Kester a sure- y - e
fire “curc” for lagging productior. Better switch NN |
now to Kester . . . a real production record maker! & \ ‘\ ]

WriTte TopaY for Kester's New 78-
Page Informative Textbook, “SoLDER. . .
Its Fundamentals and Usage.”

whar -- \4uo-- tnﬂl’-\o-'

1)

RESTER SOLDER

COM PANY 4210 Wrightwood Avenue, Chicago 39, lllinois; Newark 5, N. J.; Brantford, Canada

i

TR

L)
i
1

[
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Your filters can be no better
than the engineering and winding

of the coils with which they are made.

And Barker & Williamson
has had longer experience
in the engineering and winding of coils

than any other manufacturer

.. . dating back to B & W's introduction

of the world's first Air Inductor.

Single layer selenoid coils . . - universal units
with single, multiple pie, or progressive
windings . . , r-f, i-f, and oscillator coils . . .
traps, discriminators, toroids, filters, r-f and
delay line chokes.

B:W

Barker & Williamson, Inc.
237 Fairfield Ave., Upper Darby, Pa.

For product informatien, use inquiry ¢ard on last page. TELE-TECH &
www.americanradiohistorv.com
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e} "A MNew Coaxial Directional Coupler’” by
R. I. Kyhl, General Electric Research Labora-
tory, Schenectady, New York.

11. TRANSISTOR APPLICATIONS

lal A Junction-Transistor Integrator'' by F. H.
Blecher, Bell Telephone Laboratories, Murray
Hill, New Jersey.

(b} "*A Transistorized Meacham Bridge Oscilla-
tor'' by S. N. Witt, Jr., Georgia Institute of
Technology, Atlanta, Georgia.

[e) "'A  Silicon-Junction Diede Modulater of

10-8 A Sensitivity For Use in Junction-Tron-

sistor DC Amplifiers’' by N. F. Moody, De-

fense Research Establishment, Ottowa, Can-
ada.

“"Transistorized Crystal Video Receivers' by

E. F. Gollagher and R. L. Crosby, Sylvenia

Electric Products Inc., Walthom, Massochu-

setts.

{d

=}

12. MEDICAL ELECTRONICS AND
ULTRASONICS

Progrom prepared in cooperation with the IRE

Professional Group on Ultrosonics Engineering.

[a} "*Neuro-Sonic Surgery' by W. J. Fry, Uni-
versity of lllinois, Urbana, lllinois.

{b} **An Ultrasonic Flowmeter'' by M. G. Haugen,
W. R. Farrall, J. F. Herrick and E. J. Baldes,
Mayo Clini¢, Rochester, Minn.

{c) A Vibration Pickup Utilizing a Doppler-

Modulated Ultrasonic Beom™ by H. C.

Handy, Armour Research Foundation, lllinois

Institute of Technology, Chicage, Hlinois.

“Detection of Ultrasound by Means of Phos-

phorescent Materials’® by L. A. Petermann,

Vibro-Ceromics Corporotion, Metuchen, N. J.

Paper to be presented by P. B. Oncley.

{e} ""An Ultrasonic Spectrometer for Meosuring
Acoustic Absorption”® by M. S. Cohen,
Massachusetts Institute of Technology, Cam-
bridge, Massachusetts.

12:30 P.M.—LUNCHEON IN THE BAL TABARIN
Luncheon Address: "‘The Conadion Nuclear
Reactor Accident'' by J. M. Robson, Atomic
Energy of Conado, Litd., Chalk River,
Ontario.

TUESDAY AFTERNOON—TECHNICAL
SESSIONS .

{d

13. SYMPOSIUM I[]; “Radio Astronemy
Enlarges the Observable Universe.”

Program prepared in cooperation with the IRE
Professienal Group on Antennas ond Propagation.
Chairmon: L. V. Berkner, President, Associated
Universities, New York, New York.

Invited Speckers:

Helen W. Dodson, McMoth-Hulbert Observo-
tery, Pontiac, Michigan.

F. T. Haddock, Jr., Naval Research Laboratory,
Washington, D. C.

R. C. Spencer, Air Force Combridge Research
Center, Cambridge, Massachusetts,

H. i. Ewen, Horvard University, Cambridge,
Massachusetts.

R. N. Bracewell, fermerly of the Division of
Radio Physics, Commonwealth Scientific and
Industrial Research Organization, Sydney,
Australia.

14. MODERN METHODS IN CIRCUIT ANALYSIS

Progrom prepared in cooperotion with the IRE
Professional Group on Circuit Theory.
{a} “'Singular Transtformations in Network The-
ory’" by M. B. Reed, Michigan Stote Uni-
versity, East Lansing, Michigan, and S.
Seshu, University of lllinois, Urbana, lllinois.
"'Philosophy of Transform Techniques'' by
G. 1. Cohn, Illinois Institute of Technology,
Chicogo, lllinois.
e} A Study of the Simultaneous Applicotion
of Discontinuous Driving Currents and Driv-

{b
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for your exacting requireme

Premium capacitors at economical cost. This
small, compact style is impregna-ed with a
tough, plastic material used exclusively by
Good-All. The paper tubes are heavily impreg-
nated. Knds are scaled with thermo-setting
plastic. Marbelite will not crack or dry out—
assurcs long service life and supericr field per-
formance. MyLAR or paper dielectric.

military — =/

To extend our service to customeis, we have
designed a wide line of capacitors to Mil-C-25A
specitications. Current QPL listings will supply
approval information. Design and production
facilities are kept available for spec_alized work
in cenjunction with new or unusual require-
menis. MYLAR equivalents are ava:lable for all
CP-type capacitors.

Many capacitor designs for printed circuits are
in quantity production for Good-All customers.
A special printed circuit. bulietin which illus-
trates various lead and case arrangements is
available. Qther designs can be crezted to meet
the electrical and mechanical needs of new ap-
plications. Special packaging for magazine feed-
ing can be provided as required.

9 ¥ - o ff ——
marbelite =X

nfs _

———

ood-ALL

capacifors

] o
seramelite— ot

High heat and humidity resistance at low com-
parative cost. Good-All's thermo-setting plastic
end secal bonds sccurily to the leads and to the
tubular ceramic case. The seramelite capacitor
series includes pin-type design in which both
leads emerge from the same tube end. Myiak
or paper diclectric may be specified.

film-x TR

A family of hermetically-sealed capacitors with
MyLAR diclectric. All types provide high insula-
tion resistance and low power factor. In the
temperature range up to 85°C an appreciative
space saving is gained through the use of Film-
X. For higher ambient temperatures, Good-All
has designed its “HT” series of high-tempera-
ture MYLAR capacitors.

service plus...

We pride oursclves on out-doing other large
capacitor manufacturers in providing customer
service. Flexible production scheduling, plus
efficient paperwork handling, plus excelient
shipping facilities make Good-All service the
best in the industry. Our engineers are ready
to work with you on special applications. Write,
wire or phone for specifications and guotations.

GOOD-ALL ELECTRIC MFG. CO.
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VICTOREEN
VOLTAGE REGULATORS

HAVE PERFORMANCE
AND SAFETY FEATURES
YOU SHOULD KNOW ABOUT

™A

This voltage regulator was
designed to supplant fila-
ment type components and
thus eliminate the hazards
of voltage build-up result-
ing in the case of failure
in these early types of voli-
age regulating components.

Under unusual conditions, should
the Victoreen voltage regulator
be damaged, the result would
cause a lower than normal volt-
age in the circuit, thus prevent-
ing damage to other compon-
ents. In addition to the *‘fail
safe'’ feature, the use of Victor-
een voltage regulators, elimi-
nates the use of related voltage
regulating components, provides
close tolerance limits, better per-
formance and long, trouble free,
service life.

Write for bulletin 3023 for full details.

VICTOREEN
BUILDS VOLTAGE REGULATORS
FROM 50 TO 50,000 VOLTS

e i

———ay 1-..':"-"—“- :

VICTOREER]

118

3814 PERKINS

AVE

CLEVELAND

For product informatian, use inquiry card on last page.
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(Continued from page 116)

ing Voltages'' by C. L. Coates, University of
Ilinois, Urbana, lllincis, M. B. Reed, Michi-
gan State University, East Lansing, Michigan
and E. Schwarz, Sangamo Electric Co., Chi-
cago, lllinois.

(d} "'Normalization of the Frequency Variable
as an Aid in Network Design’ by J. .
Hupert, A.R.F. Products, Inc., River Forest,
linois.

15, SOLID-STATE DEVICES
{a) “The Power Photoconductive Cell"* by J. E.

Jocobs ond C. W. Hart, General Electric
Company, Milwavkee, Wisconsin.
(b} "High-Frequency Germanium PNP  Alloy

Junction Transistor’' by A. P. Kordalewski,
General Electric Company, Syracuse, New
York.

“*Small-Amplitude Transient Response of P-N
Junctions’ by B. R. Gossick, Purdue Univer-
sity, Lafayette, Indiana.

"'Pulse Forming of Point-Contact Tronsistors™
by 1. S. Hanson, International Business Mao-
chines  Corporation, Poughkeepsie, New
York.

16, ELECTRONIC SYSTEMS

{<}

ld

"Integrating a Computer Into o Simulator
Program'® by J. R. Forester and O. J. Sulli-
van, Chance VYought Aircraft, Inc., Dallas,
Texos.

“Auvtomation in Post Offices’” by M. Levy,
Post Office Loboratory, Ottawo, Ontario.
""Community Television System for the Town
of Raton, New Mexico'' by J. ). Hupert,
A. H, Mociszewski, J. J. Pakan and S. W.
Torode, A.R.F, Products, Inc., River Forest,
1ltinois.

"*Use of Programmed Electronic Beam to Gen-
erate Symbols’' by Theodore C. Viars, Sig-
nol Corps Eng. Laborateries, Fort Menmouth,
New Jersey.

{a

(b)
{c}

{d

6:00 P.M.—HOSPITALITY HOUR

7:15 P.M.—N.E.C. PARTY IN BAL TABARIN
{Ladies Invited. Dress Informal.)

WEDNESDAY, OCTOBER 5

8:30 A.M.—REGISTRATION
Lobby
9:00 A.M.-9:00 P.M.—EXHIBITS
Displays of electronic equipment, components
and new developments,
Entrance on Mezzanine.

WEDNESDAY MORNING—TECHNICAL
SESSIONS

17. CIRCUIT THEQRY

{o) A New Approach to the Synthesis of Trans-
versal Filters' by C. R. Ammerman, Penn-
sylvania State University, University Park,
Pennsylvanio.

“'The lterative Solution of Networks of Re-
sistors and ldeal Diodes'' by C. A. Desoer,
Bell Telephone Labs, Inc., Murray Hill, New
Jersey.

“Laploce-Transform Determinotion of Energy
Flow in Transient Circuit Analysis'' by T. J.
Higgins ond K. ©. King, University of Wis-
consin, Modison, Wisconsin.

"'On the Tabulation of Inserfion-Less Low-
pass Chain Motrix Coefficients ond Network
Element Values'” by S. D. Bedrosian, E. L.
Luke and H. N. Putschi, Signol Corps Eng.
Labs., Forl Monmouth, New lersey.

b

{c)

(d)

18. RADAR AND NAVIGATION

*'Statistical Study of the Combined Accuracy
of the VOR System and the Arbitrary-Course
Navigation Computer”™ by C. J. Styers, Col-
lins Radio Company, Cedar Rapids, lowa.

—_—

{a
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{b} 'A Doppler Direction Finder'' by R. E. An-
derson, General Electric Company, Schenec-
tody, New York.

A Rodio Direction-Finder Beoring Computer
ond Dota-Reduction Unit”" by A. D. Boiley,
University of lllinois, Urbano, Illinois.
“Precision interloced C.R.T. Display™ by A.
Shulman, Airborne Insiruments Laboralory,
Inc., Mineola, New York.

(<)

(d)

19. ULTRASONIC DEVICES AND TECHNIQUES

Progrom prepared in cooperation with the IRE
Protessional Group on Ultrasonics Engineering.
{a) "Recent Developments in Ferroelectric Trans-
ducer Materiols”” by D. Berlincourt, Clevite
Corporotion, Cleveland, Ohio.

“Low-Loss 1000 Microsecond Delay Line”™ by
J. E. May, Ir., Bell Telephone Labs., Whip-
pany, New lJersey.

"Analysis ond Application of Magnetostric-
tive Delay Lines” by J. A, M. Llyon and
T. B. Thompson, Northwestern University,
Evonston, Illincis.

‘Mognetostriction  Frequency-Cantrol  Units
ond Oscillotor Circuits’” by E. A. Roberts,
Armour Research Foundation, [liincis Institute
of Technology, Chicage, lllinois.
‘Techniques in Ulfrasoni¢ Soldering’” by B.
Corlin, Alcar Instruments, Inc., Little Ferry,
New Jersey.

(b

{c)

{d

[e

20. FERROELECTRIC AND FERROMAGNETIC
CIRCUITS

Program prepored in cooperation with the AIEE
Dielectric Amplifiers Subcommittee.

{a) "Analysis and Design of the Ferroresonant
Trigger Pair”™ by C. E. Gremer, Naval Post
Groduate School, Monterey, California.
“"Sub-Miniature  Nonlineor Copacitors  for
Application fo VHF Wide-Ronge Tuning De-
vices” by H. Diomond, T. W. Butler, Jr.
and L. W. Orr, University of Michigan, Ann
Arbor, Michigon.

“Pulse  Control of o Variable-Frequency
Oscillator  Using  Saturable Reactors™™ by
H. J. Venema, M. F. Schlecht, B. Silvermon,
General Electric Company, Syracuse, New
York.

(b)

(e}

{d} ""A Predetermined Scaler Utilizing Transistors
and Magnetic Cores™” by R. |. Van Nice ond
R. C. lyman, Westinghouse Electric Corpora-
tion, East Pittsburgh, Pennsylvonia.

{e} ""A Highly Reliable Pulse Scaler of Arbitrary

Order’” by J. R, Horsch, General
Company, Syrocuse, New York.

Electric

12:30 PM.—LUNCHEON IN THE BAL TABARIN

Luncheon Address: “"Uniform Confusion or

Diverse Regimentation”” by Ernst Weber,
Director, Microwave Research [nstitute.

WEDNESDAY AFTERNOON—TECHNICAL
SESSIONS

21. ELECTRONIC CIRCUIT DESIGN

Program prepared in cooperation with the AIEE
Subcommittee on Electronic Circuits and Systems
Engineering.

[a) "'On the Equivalent Circuits of Linear Am-

plifiers” by L. M. Vallese, Polytechnic In.
stitute of Brooklyn, Brooklyn, New York.

(b} 'Design Criteria for Low-Level Secand-
Harmonic Magnetic Modulators™ by E. J.

Kletsky, U.S.AF., L. G. Honscom Field, Bed-
ford, Massachusetts. Paper to be presented
by W. M. Grim, Jr., General Electronic
Corp., Cambridge, Mass.

"A Design Method for a Voltage and Cur-
rent Reference Device Using a Silicon Diode'’
by D. A. Burt, Westinghouse Electric Cor-
poration, East Piltsburgh, Pennsylvania,
""Optimum Design of Common-Emitter Tran-
sistor Audio Amplifiers” by L. M. Vallese,
Polytechnic Institute of Brooklyn, Brooklyn,
New York.

"Tronsistor Anolog-Computing Amplifiers for
Flight Simulators’ by R. C. Weyrick, Good-
year Aircraft Corp., Akron, Ohio.

(d

{e)

TELE-TECH & ELECTRONIC INDUSTRIES -«
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teristics. During the past two years, this instrument has served as an essential

LABORATORY PROVEN

FAIRCHILD

Developed in the Electroni¢ Laboratories of the Feoirchild Suided
Missiles Division, the Fairchild Transistor Dynamic Anc!yzer incor-
. porates in a single instrument all features necessary for testing transisior charac-

tool in the Fairchild Laboratories for designing transistor circuits for use in
missile guidance systems.

The Analyzer provides accurate and complete plots of siatic and dynamic
characteristics of Transistors — point comtact and junclion. Its principles are
basic, to meet future Transistor needs. Complete with all calibrating circuits
built in — only external equipment, a standard DC ostilloscopa,

. BN ANESEEAANEAEARRS]
111317 b | 1 I

i 2= TOL ]
au H
I s

1 T H

i H I

TIITY LT -

- A A A

l 4 1 LIy

1

TYPICAL SCOPE PRESENTATIONS

Presents on the Scope: Alpha vs Emitter Current * Collector, Emitter and
Transfer Characteristics * Collector Characteristics in Grounded Emitter
¢ Sweeping Technique Shaws Up Anomalies- Complele
families of curves obtainable in 10 incremental steps for each 5 ranges.

Connection

ENGINE AND AIRPLANE CORPORATION

FAIRCHILD
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M ICROWAVE Fl LTE RS 22. WAVEGUIDES AND TRANSMISSION
: LINES
: {a} "'Electromagnetic Propagation Through Wave-
guides of Orthogonal Porabolic Cross-Sec-
tion”' by T. V. Higgins and T. P. Tung, Uni-
- ‘T l versity of Wisconsin, Madison, Wisconsin.

{b} "The Physical Realizobility of the Sommer-

feld Wave on a Cylindrical Conductor’”™ by
b)/ | B G. King, E. H. Scheibe, and . Tatsu-

guchi, University of Wisconsin, Madison,
Wisconsin

FREQUENCY {e) ""Non uniform Transmission Line as o Match-

ing Section” by R. N. Ghose, Rodie Cor-
STANDARDS porcﬁcn of America, Camden, New lJersey.

(d) "'A Traveling-Wave Resonator”™ by P. Sier-
[ razza, Sperry Gyroscope Company, Greot
Neck, New York.

23. SERVOMECHANISMS AND CONTROL

(o} A Comparison of a Contactor Servomech-
onism with an Average-Fower-Constroined
Linear Servomechanism™ by J. P. Maognin,
Schlumberger Corporation, Ridgefield, Con-
necticut, and J. R. Burnett, Purdue University,
Lafayette, Indiana.

"'Self-Baloncing Magnetic Serve Amplifiers’”
by W. A. Geyger, U. S. Naval Ordnance
Laborotory, Silver Spring, Maryland.
“*Stobility Boundaries for Fifth-Order Servo-
mechanisms”' by H. A. Hogon, A-C Spork
Plug Corporation, Milwoukee, Wisconsin,
and T. J. Higgins, University of Wisconsin,
Madison, Wisconsin.

"Analysis of Feedback Control Systems Con-
taining Corrier-Frequency Circuits’ by Julius
Tou, University of Pennsylvanio, Philadel-
phio, Pennsylvania.

(b

(€

Miniature Gang Tuned
Filters and Preselectors

(d]

These new filters and preselec-
tors feature a wide tuning range,

single shaft tuning, Tschebycheft 24, RELIABILITY CONSIDERATIONS IN

response and extremely compcci ! ELECTRONIC EQUIPMENT

d?Sign' They are usable over s = {a) ""On the Time-Dependent Reliobility of Net-

wide temperature ranges and 2 — works'® by G. H. Weiss, Bollistic Research

can be furnished hermetically | Laboratories, Aberdeen Proving Ground,
. N Maryland.

sealed. 'ng frequency measurement, fre {b} "The Effects of Temperature on the Char-

Components manufactured by  quency stabilization, frequency acteristics and Reliability of Electron Tubes'”
Frequency Standards are the ac- control and discrimination. Con- by W. 5. Bowie, General Electric Company,
czpted standard of accuracy in sult Frequency Stondards engi- Owensboro, Kentucky.

5 ; {c) "'Tube De-Rating in Electronic Systems Sub-
1 L o ] "
the field of microwave frequency neers on your requirements for icct 10 Extreme Environmental Conditions'” by

measurement and control. Engi- filters, preselectors, oscillator E. S. Mockus, Raytheon Manufacturing Com-
nzering, design ond manufac- cavities, AFC cavities and fre- pany, Newtan, Massachusetts.

turing facilities are available for quency meters for special op- {d) “Ambient Temperature Effects in New Re-
3 liable Voliage-Regulator Tubes™ by E. ).

the solution of problems involv- plications. Handly, Raytheon Manufacturing Company,
]
TYPICAL SPECIFICATIONS FOR PRESELECTORS AND FILTERS Newion, Massachusetls. ® ® ®

5 c X
Tuning Range (KMC) 2-1. 2833 4853 8.5-9.6
Bandwidth (MC) == 102 10%2 102

Insertion Loss (db) M . . ”»
(4 sections) S <20 <20 <20 Germanium Power Rectifiers

Coupling TYPEN TYPEN  WAVEGUIDE In the article, “Germanium Power
Rectifiers,” which appeared in the
Aug. 1955 issue of TELE-TECH and
Electronic Industries, authorship was
credited to Joseph T. Cataldo and
Noel Ile. This was a mistake. Noel
Iles should have been listed as the
sole author.

Write !or new Cotolog conteining complete tors ond Frequency Meters including com-
information on Microwave Filters, Preselec- pletely sell-contained Field Test Equipment.

Please address
inquiries to BOX 504 A

120 For product information, use inquiry card on lost page, TELE-TECH & ELECTRONIC INDUSTRIES * October 1955
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Nowadays...instead of a peacepipe,

the Electronic C::i;: ST@I@ ET@ @

down the line

. and his braves are mighty grateful. They, too, find the material
edited for, and circulated to the Electronic Chief of interest and
value. in many cases, the Chief points out the articles or adver-
tisements for them to read. And they read it, because these
electronic and design engineers in manufacturing or operation
have the authority to specify and buy.

HERE ARE THE FACTS: 78 % of TELE-TECH's 27,041 total cir-
culation hits Chief and design engineers and other key en-
gineering personnel in the buying power divisions that
account for 90 % of the indusiry's dollar volume. TELE-
TECH gives you the largest engineering circulation in
these groups of any publication in the field.

TELE-TECH

& ELECTRONIC INDUSTRIES

PREFERRED MAGAZINE OF THE “ELECTRONIC CHIEFS"
480 Lexington Avenue, New York 17, N.Y., Plaza 9-7880
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sub-miniature audio

TRANSFORMERS

ey
Actual

TAan

size

AS LISTED IN TRIAD'S NEW
1955 GENERAL CATALOG

TRANSFORMER CORP.

A

| servicing Nebraska,

L

£, ot
1R
PN

News of MANUFACTURERS’ iy jg,,

REPS

*
-
7

sodpce,
¢

Thomas B. Aldrich is now associated
with Leon L. Adelman Co., factory rep-

| resentatives. Mr. Aldrich was formerly

sales manager of the Presto Recording
Corp., Paramus, N. J. Together with
Adelman he will set up the Adelman-
Aldrich division for conducting indus-
trial operations. Offices will be main-
tained at 141 Broadway, New York
City, and at Palisades, N. J. The firm
will cover metropolitan New York, in-
cluding northern New Jersey.

Kurman Electric Co,, 35-18 37th St
Long Island City, N. Y. has added the
Are Kay Sales Co.,, 2600 Grand, Kansas
City 8, Mo., and the Wm. Richter Corp,,
3 Juniper St., Rochester, N. Y. as sales
representatives for its line of relays.
The former will cover Arkansas, Okla-
homa, Kansas, Iowa, Missouri, southern
Illinois and Nebraska; the latter, upper
New York State.

William Brand & Co., Inc., manufac-
turers of turbo plastic insulated wires

i and cables, and coated and plastic elec-

trical insulating tubing, have announced
the appointment of the following sales
representatives: Robert Q. Whitesell &
Assoec., 2208 E. Washington St., Indian-
apolis 1, Ind., who will service Indiana
and Kentucky; W. E. Fry & Co,, Inc,
406 W. 34th St, Kansas City 11, Mo,
Kansas, Iowa,
southern Illinois and western Missouri.

James B. Lansing Sound, Inc, Los
Angeles, Calif, has appointed Wm. J.
Peyser, Colorado Springs, as sales rep-
resentative covering the Rocky Moun-
tain states.

Chicago Condenser Corp., appointed
M. Clifford Agress, P. E, 891 Fulton
St., Valley Stream, N. Y. as sales rep-
resentative in the New York and New
Jersey metropolitan areas.

The Reeves Instrument Corp. and
G. S. Marshall Co,, its West Coast rep-
resentative, presented and demonstrated
in the Ambassador Hotel in Los An-
geles, the corporation’s new 400 series
analog computer.

Technoloegy Instrument Corp., Acton,
Mass,, appointed Instrument Associates,
1315 Massachusetts Ave., Arlington,
Mass., to handle instrument sales in the
New England Territory.

Elgin National Watch Company’s
electronic division named Withers &
Ropek, Engineers, 5439 W. Division St,,
Chicago 5, Ill. sales agents for the
Advance Relay Co., an Elgin subsidiary.
The representative will cover the Chi-
cago area including Illinois, southern

Wisconsin and northern Indiana, con-
centrating on industrial sales. At the
same time the company announced the
appointment of A. H. Bruning Co,, 2215
W. Wilson Ave., Chicago, Ill, as factory
representative in the same midwest
areas.

Electronic Engineering Representa-
lives, a group composed of RMC As-
sociales, Burlingame Associates, G.
Curtis Engel, I. E. Robinson and Gaw-
ler-Knoop Co., has been organized in
the Philadelphia-New York area. The
group is launching a traveling show at
which the products of more than 58
manufacturers of precision electronic
instruments and components will be
displayed. Gawler-Knoop Co., 178 Eagle
Rock Ave., Roseland, N. J. announced
that the show will be held at the Roger
Smith Hotel, White Plains, N. Y., Oct.
17th; at the Garden City Hotel, Garden
City, Long Island, Oct. 19th; West
Orange Armory, West Orange, N. J,
Oct. 21st; Hotel Sylvania, Philadelphia,
Pa. Oct. 25th.

The Pyramid Electric Company,
North Bergen, N. J. announced the ap-
pointment of William Meily, 4017 So.
Garrison St., Fort Wayne, Ind,, as in-
dustrial sales representative in the
states of Indiana, Kentucky and Michi-
gan.

Fred Falck, until recently the presi-
dent of Advance Electric and Relay Co,,
Burbank, Calif., has organized a manu-
facturers’ representative business at
404 Bank of America Bldg., Glendale,
Calif. The new company will handle
industrial sales of electronic compo-
nents and sub-components in Southern
Calif. and Arizona.

Gerald L. (“Jerry”) Carlson has
joined George E. Harris & Co, Inc,
Sales and Engineering Representatives,
and will be working out of the Wichita
(Kans.) headquarters at 1734 North
Hiliside. Among other lines represented,
Harris handles powder-iron cores,
steatite and allied products for Henry
L. Crowley & Co., Inc,, West Orange,
N.J.

Price Eleciric Corporation, Frederick,
Md., manufacturer of the “Husky” re-
lays and controls, has announced the
recent appointment of Paul R. Sturgeon,
Inc. as Sales Representative for the New
England area. Main office of the new
“Husky"” representative is located at
25 Huntington Avenue, Boston 16, Mass.
A branch office is maintained at 21
Broad Street, Milford, Conn.

Far nradurt infarmatinn. use inawirv card on last ooanW americanradiohistory CBFH,.F_TFCH & ELECTRONIC INDUSTRIES * October 1955
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Anechoic Chamber

{Continued from page 88)

mounts, each one rated to support
625 peounds. The ceiling was sus-
pended from the main room ceiling, |
free of structural attachment to the
walls, by 148 units, each designed to
hold 300 lbs. per mount. The free
height of the mounts was 4 in. and
under loading left a top and bottom '
clearance of 3% in. of space, between
the anechoic chamber and the floor
and ceiling of the containing room:.
The mounts were positioned equi-
distant from each other and in such |
. manner as to lessen the possibility
of severe hending stresses on the
floor foundation. The mass of thel
chamber in suspension, provided a
large natural inertia against lateral l
movement; while the mounts were
stable with equal spring stiffness in
all directions. The possibility of
structural “creep” was ruled out
eflectively. To provide absolute pro-
tection against the full range of dis-
turbing frequencies, the mounts were
designed and tested for a natural
frequency of 4-5 cps. This made the
total system a very low frequency
mounting ideal for filtering out high |
as well as low frequency and sonic |
disturbances that could be detected
by the sense of feel. "wa

Gas Diode Voltage
(Continued from Page 67)

long as not too much current is |
drawn by a single or a few tubes. To
prevent such an overload, a power
supply with poor regulation was
used te operate both tubes and re-
lays. A high current load automatic-
ally lowered the duty cycle and the
pulse voltage. Such protection was
especially convenient when the sput-
tered cathode material formd a con-
ducting path between the electrodes
of a tube. In this case the poor regu-
lation of the power supply permitted
the path to be evaporated open again
without damage to tubes or equip-
ment. |
Indications are that the improve-
ment over the usual characteristics
of the NE-2 or NE-51.is probably
due to coating the glass with ma-
terial sputtered from the cathode.
This coating acts as aselective getter,
purifying the gas in the tube, and as
a bulb coating which prevents the
release of oxygen from the glass it-
self. It is to be hoped that sufficient
stability for the circuits in which
visual indication is required may be
obtained with a partial coating.
| I |

TELE-TZCH & ELECTRONIC INDUSTRIES * October 1955 ) o
www.americanradiohistorv.com

FARABOLIC

ANTENNAS &WK”M

Designed and developed by Gabriel to meet or surpass civilian

and military specifications for K-band operation, these parabolic

antennas are produced with dish diameters of one, two, three, and
four feet.

Precision. reflectors are illuminated by a modified Gabriel
wave-guide feed — the same Gabriel design that has received
universal recognition in the 7000-mc commercial relay band. The
UG-419/U input Hange of this feed is suitable for use in pressurized
systems, Three- or four-point adjustable mounting is standard.

® Frequency coverage — [2,700 10 13,200 mnc.
® VSWR — less than 1.3:1 through entire range
® tach antenna can be spot-tuned 0 a
specific frequency, at slight additional cost.
Large orders for K-band antennas can be filled quickly; the
two-foot and three-foot sizes are available for shipment {rom stock.

For analysis of your antemna or microwave praoblems,
write us or telephone Needham 3-0005 [through Bostonl.

- GABRIEL ELECTRONICS DIVISION

THE GABRIEL COMPANY, Needham Heights 94. Massachusetts

For product Information, use inquiry card on last page.
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ENGINEERS

Y Are You

5 How Realietie

About Your Futyre

/}'

{

As the clectronics industry grows from $9 billion to $20
billion in the next 10 years, will you be growing with it?

In answering, consider the extent to which your personal
progress is dependent on the progress of the company you
are with...and the following facts about Sylvania:

+ Sylvania has expanded to 45 plants and 16 laboratories
in 11 states

» In 6 years, the electronics industry grew 24%; Sylvania
grew 32%

+ Since 1948, Sylvania has doubled its engineering staff
and tripled its sales

Sylvania’s success story is the story of its creative engi.
neers. These men of talent are given wide latitude to
experiment ... every facility to test original designs...and
are rapidly advanced in the company as is shown by the
fact that the average age of high level officials at Sylvania
is only 45.

If you are realistic about your future, lock into the oppor-
tunity now open to join Sylvania...and be high in your
profession 10 years from now.

In Heetronive 7

WALTHAM Engineering

Majors in E.E., M.E., Math,
Physics. Research & Develop.
ment experience in -—

Countermeasures

Systems Analysis

Transistor Applications

Noise Studies

Antenna Res. & Dev.

Systems Development

Mechanical Design

Miniaturization

Digital Computer

Circuits & Systems

Cireuit Design

Shock & Vibration

Technical Writing

Missile Analysis

Missile Systems Laboratory
Radar Research & Development
Missile Guidance & Ground

Equipment Analysis
Systems Evaluation Qperations
Research

BUFFALO Engineering

Majors in E.E, M.E., or Physics.
Experience in Product Design
and Advanced Developmeént in--

Circuit Design

Systems Development

Pulse Techniques

F.M. Techniques

Equipment Specifications

Components

Microwave Applications

Servo Mechanisms

Subminiaturization

Mechanical Design

Shock & Vibration

Heat Transfer

Please foru'a‘r'd resume £Q; Professional Placement Supervisor

SYLVANIA ELECTRIC PRODUCTS INC.

Thomas A. Tierney
100 First St.
Waltham, Mass.

Randall A. Kenyen
175 Great Arrow Ave,
Buffalo 7, N. Y.

¥ SYLVANIA &

SYLVANIA ELECTRIC PRODUCTS INC.

Your inquiries will be answered within 2 weeks

For product information, use inquiry cord on last page. . o
e Wwww.americanradiohistorv.com

Quantizer
! (Continued from page 75)

l Cathode Follower Driven by De-
cay Circuit, V;b: A cathode follower
isolates the exponential decay from
the amplifier grid circuit. This pre-
I vents loading of the decay network
by shunt resistance and Miller ca-
pacitance.
Two Stage Amplifier, V,: The out-
put of V;b is direct coupled to a
| two stage amplifier consisting of di-
| rect coupled 2C51 triodes. Potenti-
ometer R2 sets the grid bias of the
first stage for maximum amplifica-

w 0w SEC

£xP
DECzy

2-5TaGE
AMPLIFIER

SLCER

|
I GEL aY My
BLOCKING OSCILL 2708

DOVELE CONCIOENCE
GATE

| ESET wv %D
CLE2R Smiile

& W OSCILLATOR

AMAL

t DOUBLE CONGIDERCE
GATE AND OUTPUT

Fig. 6: Timing logic of voltage quantizer

tion at the threshold level. A ger-
manium diode prevents grid current
flow in the first amplifier stage and
overloading of the cathode follower
output when the output of the decay
circuit is large. Potentiometer R3
adjusts the grid bias of the second
amplifier and thereby controls the
comparison level the following am-
plitude comparator.

Amplitude Comparator, V,: The
amplitude comparator is a conven-
tional Schmidt circuit. It is turned on
when the input to the RC network
exceeds the comparator threshold
and is turned off when the exponen-
tial voltage decays below the thresh-
old. Because of the high gain am-
plifier which drives it, the compara-
tor hysteresis has negligible effect on
| the overall performance of the quan-
tizer.

The comparator output pulse is
differentiated and the leading edge
pulse used to trigger a delay multi-
vibrator. The trailing edge pulse is
used to trigger off the reset flip-flop.

Delay Multivibrator, V., and
Blocking Oscillator, V;: The delay
MV is a one shot, 12AT7 multivibra-
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tor with a quasi-stable state of ap-
proximately 10 psec. The trailing
edge of the pulse is differentiated in
a pulse transformer and used to
trigger a 2 psec 12AT7 blocking os-
cillator. The blocking oscillator out-
put pulse is fed to the: control grid
of the 6AS6 double coincidence gate.
The delay period is arbitrary in
length. It permits the input sample

Fig. 7: Block diagram of improved quantizer

to reach its maximum before quan-
tization begins,

One Megacycle Oscillator, V,,: Ac-
curately spaced .1 psec pulses are
obtained from a one megacycle free
running electron coupled oscillator,
A B6CL6 pentode is operated as a
Class C Hartley oscillator. Negative
output pulses are derived from the
plate. These are inverted in a pulse
transformer. The pulses are then fed
into the 6AS6 double coincidence
gates.

Double Coincidence Gate, V
This is a gate which passes the one
megacycle pulse when there is co-
incidence between one of these
pulses and the blocking oscillator
pulse, The output pulse triggers the
rest flip-flop on.

Reset Flip-Flop, V,, and Clear
Switch, V,,. The reset flip-flop is a
long duration one shot 12AT7 multi-
vibrator. The output pulse drives the
normally cutoff 2C51 clear switch
into conduction, discharging the
diode holding capacitor and starting
the exponential decay. The output
gate pulse is also supplied to the out-
put 6AS6 double coincidence gate,

Double Coincidence Output Gate,
V,.: This is another 6AS6 gate which
passes the 1-mc pulses which occur
at the same time as the reset flip-flop
pulse. These two are in coincidence
during the time that the exponen-
tial is above the preset threshold.
The output pulses are 30 v in ampli-
tude and of .1 psec duration.

Timing Logic

Idealized waveforms of the quan-
tizer are shown in Fig. 6 illustrating
the timing logic of the quantizer.

In all pulse circuits timing will be
affected by unavoidable delays in
pulse transmission. In the quan-
tizer there is a delay between the
“on"” triggering of the reset flip-flop

TELE-TECH & ELECTRONIC INDUSTRIES * Oc¢tober 1955

64 % o @Il Electronic Engincers
/7

\lf&
Dynaméic THutual Conducta
TUBE TESTERS

USE

'
* FASTER

A\ % MORE
\ ACCURATE

* DEPENDABLE

s * LONGER
LIFE...

..are only o few reasons why more engineers ,"
prefer HICKOK than oll other makes of tube testers cambined.

NEW DESIGN FEATURES FOR MODEL 750 SHOWN

e Micromho ranges on the dial of the large, HICKOK 5" Meter: 0-1500, 0-3000, 0-6000, 0-15,000,
0-30,000 Micromhos. Alsc, two "Replace-Good' ranges.
+ Tests voltage regulator (VR} tubes in accordance with any manufacturer's handbook dota or
by use of the up-to-date roll chart furnished.
A. Accurate DC Voltmeter readings up to 200 volts.
B. Accurate DC Milliammeter Measurements up fo 100 milliamperes.
{Both on the Micromhe Meter).
e Two DC plote ond screen voltages provided —Normal and Llow—conirolled by a Selector
Switch. The Low Range is for use with sub-miniature tubes and for other tubes requiring a low
range of plate and screen volts.
New 0-1500 Micromhos range for increased accuracy in testing sub-miniature tubes.
Faur AC signal voltages pravided—as low as .25 voli.
Two "red-green’™ ranges on the Micromho Meter scale affer easier customer readings,
Quick and easy scale selection —~The Chart identifies the range ta be read by the letters from
""A" through "H" inclusive. A simple selector switch carries the same letters and identifies the
various ranges.
® Short test—Recent HICKOK engineering and achievements have provided o highly accurate
shorttest which witl show up eventhe slightest heater cathode leakage condition of o vacuum tube.
Line adjust knob automatically indicates whether the line voltage is low or high.
Permits matching of tubes such as 6SN7 when used in critical circuits.
Forecasts the future life of the tube undertest. Tests the gas content of the tube. Tests for tube noise.
Bias and line fuses prevent accidental damage. Chart arrangement makes for quickest tube
selection. The tube’s location on the chart is indicated by a key type number stamped beneath
the chart openings.

TESTS THE NEW SERIES HEATER-STRING (600 M. A.} Tubes
ALSO TESTS GERMANIUM DIODES AND SELENIUM RECTIFIERS

THE HICKOK ELECTRICAL INSTRUMENT COMPANY |
Cleveland 8, Ohio o

e 0 8

e 9 0 @

10606 Dupont Avenue o

For product information, use inquiry card on last page. 125
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DECADE\!
& VOLTA

ESISTANCES
DIVIDERS

delivered from stock

Accuracy: 10 ohms and

above: *=0.1%

Temp. Coeff.: +0.0029, per degree C.
Maximum Load: L5-watt per step

1 ohm: #0.259 o
0.1 ohm: *=1% Frequency Limit: Non-inductive
0.01 ohm: =59, 1o 20KC
DECADE RESISTANCE BOXES
Total
Type Diols Ohm Steps Resistonce—Ohms Price
817 3 0.01 11.1 $60.00
818 3 0.1 111 51.00
« 820 3 1 1,110 56.00
~ 821 3 10 11,100 60.00
o 2z 822 3 100 111,000 63.00
¢ 823 3 1,000 1,110,000 77.00
() 824 3 10,000 11,100,000 120.00
P = 817-A| 4 0.01 111 75.00
@) F‘.' 819 4 0.1 1,111 71.00
> 825 4 1 11,110 77.00
o 826 4 10 111,100 79.00
¥ @ 827 4 100 1,111,000 92.00
(A W 828 4 1,000 11,110,000 139.00
= 8285 | 5 0.1 11,10 94.00
& 829 5 ! 111,110 101.00
830 5 10 1,111,100 113.00
831 5 100 11,111,000 155.00
817-C| 6 0.01 SRIAR 105.00
8315 6 0.1 111,111 109.00
832 6 1 L111,110 121,00
833 6 10 11,111,100 169.00
UNMOUNTED DECADE RESISTANCES
Total
Type Dials Ohm Steps Resistance—Ohms Price
435 1 0.1 1 $12.00
436 1 1 10 13.25
437 1 10 100 13.25
438 1 100 1,000 15.00
439 1 1,000 10,000 16.00
440 1 10,000 100,000 18.50
441 1 100,000 1,000,000 32.50
442 1 1,000,000 10,000,000 60.00
DECADE VOLTAGE DIVIDERS (Potentiometers)
Total
Type Dials Ohm Steps Resistance—0Ohms Price
Rl a5 3 1 1,000 ©8.00
B37 4 0.1 1,000 126.00
835 4 1 10,000 132.00
836 4 10 100,000 146.00

SHALLCROSS MANUFACTURING COMPANY
518 Pusey Ave,, Collingdale, Pa.

Shallcross

TELE-TECH & ELECTRONIC. INDUSTRIES ¢ October 1953
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Quantizer
(Continued from p. 125)

and the start of the exponential de-
cay. There is also a delay between
the time the exponential decay falls
through the threshold level and the
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INPUT PULSE VOLTAGE
Fig. 8: Experimental transition voltages

plotted agoinst number of output pulses

“off” triggering of the reset flip-flop.
These delays are constant regardless
of the magnitude of the voltage sam-
ple. Because of the nature of the ex-
ponential decay, the delays are
equivalent only to a change in the
threshold level. Their effect can be
completely eliminated by a simple
adjustment of the threshold level
Delay lines are not necessary.

A more recent, somewhat simpler,
version of the quantizer is shown in
block diagram form in Fig. 7. Its
feature is a gated 1-mc blocking-
oscillator which eliminates the need
for the coincidence circuits. The tim-
ing logic is the same.

Experimental Results

The quantizer was tested with one
microsecond inout pulses at a two
kilocycle PRF. (Fig. 8) Adjustments
are made in three steps. First, the in-
put pulse is set at 3.3 v amplitude
and R2 is adjusted until one pulse
is observed at the output. The input
pulse is then set at 100 v. With switch
S, in the 10% position, trimmer con-
denser C, is adjusted until 18 output
pulses are observed, Then with S, in
the 59 position, trimmer C, is ad-
justed until 35 output pulses are ob-
served. For proper logarithmic quan-
tization, it was found that R, should
be set so that the voltage at the out-
put of the holding circuit cathode
follower is — .75 v.

The volage increment correspond-
ing to each gquantization interval is
determined by measuring the change
in input voltage at which the number
of output pulses changes by one. Fig.
9 shows the theoretical transition
voltages for 5% and 10% quantiza-
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tion. Results of typical runs at 5%
and 10% quantization settings are
shown in Fig. 8. The straight line
passes through the theoretical quan-
tization voltages. The odd numbered
5% quantization levels correspond |
to the 10% quantization levels. The |
experimental points for these levels
only are shown.

The overall accuracy of the quan-
tizer as present is 12% for the
nominal 10% range and 7% for the |
nominal 5% range. This has been
caused principally by the difficulty
of obtaining linearity in the cathode
follower stages over the wide range
of input sample voltages.

Drift in the transition voltages is
negligible.

Applications

Any quantity which can be con-
verted into an analog voltage can be
quantized logarithmically.

In its present application the quan- |
tizer is used to measure to 5% accu-
racy the time interval between two
successive pulses whose separation l
may vary between 1 and 27,000

NEW SMALL PATTERNS

YOUR PRODUCTION

TRANSITION NUMBER PULSES
VOLTAGE 5% QUANT. 10% QUANT. N
3.33 s - . .
3.08 2 iy You just can’t beat Klein pliers for
3
i a h s ration—for sread
::3 5 209-5L com?uci - smooth, Eé y OpEe © y
5.49 6 oblique cutting plier dependablll[v whatever your pro-
&.07 7 4 P
%] s X duction job. That's because Kleins
a1 k)
L] © ‘ N ;—;_::ﬁ._ are quality made of finest tool steel,
10 2 J - precision fitted—individually tested.
22 = 2 31‘_’7'-';'/1'- ""‘":l’_": Handles fit the hand 10 perfection—
! slim long nose plie
o 5 5 knives shear through toughest wire
8 .
i = i with ease.
22.2 20 \"*1.“'} 2 (Lo : : 3
246 2 ‘E/\i\ And now the Klein plier selection is
2n2 2z i 2 . .
LY = = | 203.6-5CP-L bigger than ever—in standard size
368 2 5 needle nose plier patterns—in new compact patterns
40.6 26
LI ¥ i c\\ specially designed for intricate wiring
3.6 W P
1 . . .
= . 4] E ‘ e and cutting in confined space. Avail-
/ =
fro | = 8 able with or without a flexible steel
;‘:'; :: | 317-5L chain .
o — nose plier leaf spring.
100.0 I~ e ] Ask o see the }
complete new line. B

Fig. 9: Theoretical transition voltages

)7 Y 4
Write for your free %"%n ]

Rt ¥ o
usecs. Three linear sweeps 1-30 ‘ ASK YOUR SUPPLIER copy of the Klein :_..
usecs, 30-900 usecs, 900-2700 are gen- Foreign Distributor: Pocket Tool Guide. o
erated in sequence. Each range is International Standard Contains informa- K[HN mms!

quantized into 32 levels. The first | Electric Corp., tion on all types of
pulse starts the sequence operation; | New York KleinQualityPliers.
the second pulse terminates the
sweep and starts the quantization.

When the sweep switches to the next i ' Mathias & s°ns
higher range, 32 counts are read into | | .
the counter which measures pulse “ S/ -

separation. 7 7200 McCORMICK ROAD » CHICAGO 45, ILLINOIS

Multiplication of any two quanti- |
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LETS
FACE (T...

there are thousands of
engineering positions
open today...but—

CROSLEY
AL

v’ New engineering groups being
established offering unusual oppor-

tunities NOW . . . “on the ground
floor.”

\/Grepter advancement opportunities
assured by the continued expansion of this
young, vibrant engineering organization.

: H‘Eﬂg_"s :

o
SHOULD
COMPARE

DIVISION

CROSLEY ENGINEERING GROWTH IN PERSONNEL

"*"' . +
L1 -l
1L

PRESENT
REQUIREMENTS *

Electronics and Mechan-
ical Engineers,Physicists
and Mathematicians:

e Advanced Research

¢ Research

® Project .*' REQUIRED

® Advanced Design = EXPANSION

® Sengor Design . ' / { [ | |

o DeSI'gn ----1950 1951 1952 1953 1954 1955 1956 1957.-.-

@ Junior
SOME OF THE FIELDS OF INTEREST TO CROSLEY:
Radar — Servo-mechanisms — Fire Control — Digital Circuitry
-= Navigation — Communications — Countermeasures — Missile
Guidance - Microwave Design — Telemetry
SUBSTANTIAL BENEFITS AVAILABLE TO YOU:
Excellent salaries, fully equipped modern laboratories, paid
vacations and holidays, subsidized university educational pro-
gram, group insurance program for you and your family, retire-

_ ment plan and adequate housing in desirable residential areas.

Investigate these opportunities

b se d' fo: I
y sending resume fo: DIRECTOR OF ENGINEERING

Government Products — Crosley Division,
AVCO Manufacturing Corporation
Cincinnati 15, Ohio

%Y, $. Citixenship required

For product information, vse inquiry card on last page.
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Quantizer
(Continued from p. 127)

ties expressible as analog voltages is

.performed by logarithmic quantiza-
tion of the inputs and their addition
in a counter. The sum is the logar-
ithm of the product of the two quan-
tities. Division is performed by sub-
traction of the logarithms. In this
connection it should be noted that
the quantizer takes the logarithm of
the ratio E/E;. Therefore, in multi-
plication of E, and E,

E. Eb EaEb
log — + log — = log (24)
ET ET T
and in division
E. Es E.
log — — log — = log — (25)
T T b

If E; is made equal to ¢ in the design
of the quantizer, multiplication of E,
and E, yields

E. Es
log— + log — =logE, Es — 2 (26)
€ €

If E; is made 1,

= i Ey
log — + log — = log E. Es
1 1

rd

27)

The quantizer will permit measure-
ple and code a complex wave, Sam-
pling is performed by synchronizing
the quantizer at evenly spaced inter-
vals equal to one over twice the sig-
nal bandwidth. The gquantization
accuracy, range, and timing interval
determine the upper limit on the
bandwidth of the signal which the
quantizer can handle, as shown in
Eq. (23) where F’ is twice the band-
width of the sampled signal.

The quantizer wil permit measure-
ment of amplitudes of pulses whose
durations are as short as one-half
usec. Repetitive pulse trains are not
necessary since only a single pulse
is used for the measurement. ® ® ®

I'resented at Wescon, 1954.

Engineer Openings

A U. S. Civil Service examination
for Electronic Engineer has been an-
nounced for filling positions paying
$4,345 and $4,930 a year at the Mc-
Clellan Air Force Base in Calif.

No written test is required to qua-
lify, applicants must show appro-
priate education or experience, or a
combination of such education and
experience. Applications will be ac-
cepted until further notice and must
be filed with the Board of U. S. Civil
Service Examiners, McClellan Air
Force Base, McClellan, Calif.

* October 1955
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Cardiocid Microphone
(Continued from p. 72)

the rear for all frequencies together
with a flat frequency response, the
front to back distance must be small
and the impedance of the mechani-
cal system must be proportional to
frequency. Because the distance
from front to back must be small
for good cancellation, the phase
shift at low frequencies is small,
giving rise to proximity effect. Be-
cause the impedance of the mech-
anical system must be proportional
to frequency, the impedance and
force are small at low frequencies,
giving rise to the objectionable
shock features. The user of the con-
ventional cardioid microphone must,
therefore, accept the disadvantages
of proximity effect and shock sus-
ceptibility to obtain flat response
and good cancellation.

Phase Shifts

These disadvantages can be elimi-
nated if several changes are made.
As shown in Fig. 3, if the phase
shifts due to the space change and
the resistance-capacitance network
are held constant with respect to
frequency, then the resultant pres-
sure on the diaphragm will also be
constant with frequency. More
simply, if the front to back distance
and the acoustical resistance and
volume varies such as to subtend
equal parts of a wavelength regard-
less of frequency, then the resultant
pressure will be independent of
frequency.

If the pressure can now be made
independent of frequency, the
mechanical impedance of the sys-
tem must also be made independent
of frequency in order to keep the
response flat (Eq. 4). As a result, at
low frequencies the impedance and
pressure are no longer small and
susceptibility to mechanical shock
is reduced. Since the phase shift is
constant regardless of frequency,
the shift at the low end of the spec-
trum is no longer small and proxi-
mity effect is eliminated. All com-
promise is eliminated if the phase
shift due to the front to back dis-
tance and the acoustical network is
constant with frequency. This is
effectively accomplished in the new
cardioid dynamic microphones em-
ploying the Variable D principle.

As shown in Fig. 10, three dis- .

tinct rear entrances, instead of the
single rear entrance as previously
described, are employed. A different
acoustical filter is placed in each
of the rear sound channels with pass

TELE-TECH & ELECTRONIC INDUSTRIES * October 195§

Here is one of the world’s iargest
antennas . . . designed, fabricated, and
ji - installed by D. S. Kennedy & Co.
y. Whatever the shape, size, or scope of
' vour antenna, Kennedy’s versatile stafl
of specialists has the know-how and
facilities to solve your problem.

This gigantic VHIF antenna stands
120 fect high and is 130 feet wide.
Locarted in South Dartinouth, Mass.,
it transmits o Cedar Rapids, la.
— 1100 miles away — and is a vital
link in our radar defense system. The

smaller “dish’ antenmas, also by ﬂﬂﬁ
Kennedy, are 28 fect in diameter.

g
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e ?

g

ANTENNA EQUIPMENT

For product information, use inquiry terd on last page.
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- D. S. KENNEDY & CO.

1\ COHASSET, MASS. — TEL: C04-1200
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Revolutionary new RELAYS

TAPE RECORDERS - ANTENNA ROTATOR - CONTROL CABLES

SERVICING KITS -

SOUND and PROJECTION EQUIPMENT -

130

with “TAPER-PIN” TERMINALS

A T,

for SOLDERLESS
CONNECTION

HERMETICALLY SEALED

Our hermetically sealed “taper-pin” relays are
available for immediate delivery, in two, three
and four pole models. These units surpass MIL.
Spec. 5757B and 6106A. They are currently be-
ing used in jet aireraft, guided missiles, and
other airborne equipment.

NOW. .. ready with a new

for further information writle

ELECTRO-MECHANICAL SPECIALTIES, INC.
6819 MELROSE AVENUE « LOS ANGELES 38, CALIFORNIA

2 PDT SUBMINIATURE RELAY

to meet the rugged standards of today's needs
VIBRATION: 10-500 CPS at 10 G's minimum, and
withstand 50 G's minimum shock.
HERMETICALLY SEALED AND DRY NITROGEN
FILLED.

TEMPERATURE: —65°C to +4-175° C.

RATING: 5 amp. resistive at 28Y OC or 115Y AC.
SIZE: .656 in. dia. x 1.500 max. O/A.

WEIGHT: 2 ounces maximum.

Satisfies test requirements of Spec. MIL-R-6106A

- Fabric-covering problems vary with the size
and shape and function of the carrying
case. Here’s the cue for APEX specialists!
For fast-colored, durable fabrics to make
your units SELL faster and LAST longer...

ask men who KNOW.,

It will cost you nothing to let APEX
specialists consider your problems.

f of 29 years

7] i
THE Hoyse of SERV'C®

APEX cortep FABRICS, Inc.

12-16 East 22nd St, N. Y. City 10

For product information, ‘use inquiry card on last page. TELE-TECH &
m

SPring 7-3140
PORTABLE TV SETS - TEST [NSTRUMENTS

wWWw.americanradiohistorv.co

- SISV) ONIAYYY) S.NIWIIANIS - SOIQVE 118Y1¥Od

SW3LSAS vd 318v140d

Cardioid Microphone
(Continued from p. 129)

sult of this arrangement is for fre-
quency f, the distance from front
to back (D) is long, for f; the D is
shorter and for f, it is shorter still.
This condition approaches the de-
sired result:

(5}

However, as is indicated in Fig. 11
for an intermediate frequency f,,
some sound enters the low-fre-
quency hole and some enters the
mid-frequency hole. The resultant
sound pressure at the rear of the
diaphragm would be the sum of the
two sound pressures as shown in
Fig. 12. Since in this case the pres-
sures at each of the two entrances
are equivalent, the phase of the re-
sultant pressure is shifted to a point
midway between the two. It appears,
therefore, as if the entrance for the
resultant pressure is midway be-
tween the low and mid-frequency
entrances. Similarly, frequency f,
would appear to have an entrance
midway between the mid-frequency
entrance and the high frequency
entrance. Each discrete frequency,
therefore, seems to have a discrete
place of entry along the micro-

1L
D proportional to ——.

| phone which makes

D proportional to L (6)

f

Consfant Phase Shifi

With D inversely proportional to
frequency, the phase shift due to
the front-back distance is constant
with frequency which is one of the
desired goals.

Similarly, the acoustical network
phase shift can be held constant
with frequency. An acoustic re-
sistance is placed at the entrance of
each of the three openings. The re-
sistance at the low frequency open-
ing is of such a value that the phase
shift caused by this resistance plus

| the effective capacitance that the
| sound of frequency f, encounters in

the system is equivalent to the space
shift due to the distance between
the low frequency opening and the
front of the diaphragm. Similarly
the value of resistance for the mid-

| frequency entrance results in an
. equivalent phase shift for frequency

f,, since f, enters the mid-fre-
quency opening only. This is re-
peated, of course, for the high fre-
quency entrance. Thus, this condition
approaches the desired result in
which the acoustical phase shift

| equals a constant. For frequency f,

ELECTRONIC INDUSTRIES * October 1955
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in Fig. 11, equal amounts of sound
energy enter the low and mid-fre-
quency entrances. As indicated in
Fig. 12, the resultant sound pressure
is shifted from the sound pressure
entering the rear hole in exactly the
same manner as was described for
the space shifts, frequency f, acting
as if it entered an entrance midway
between the two entrances. This ac-
complishes the second goal of having
the acoustical phase shift indepen-
dent of f{requency. Therefore, a
microphone has been produced hav-
ing both a flat response and good
cancellation while simultaneously
eliminating proximity effect and

susceptibility to mechanical shock. |

If, as shown in Fig. 9, the phase
shift through both the space and
acoustical networks is equal to 60°,
then the maximum difference in
resultant pressure for a distance
source is ab. For a close source, the
maximum difference in pressure is
cd. It can be seen that ab approxi-
mately equals cd; but if the phase
shift is small {which it is at low
frequencies), the resultant pressure
is a'b’ for a distant source and
¢’d’ for a close source, Clearly, ¢’d”
is much greater in magnitude than
a’b’, indicating that an increase in
bass response occurs when the
source is moved close to the micro-
phone only if the phase shift is
small.

Compromises

To reiterate, in the development |

of present day cardioid microphones
certain compromises must be made.
To produce good cancellation from
the rear for all frequencies together
with a flat frequency response, the
front to back distance must be small
and the impedance of the mechani-
cal system must be proportional to
frequency. Because the distance
from front to back must be small
for good cancellation, the phase
shift at low frequencies is small,
giving rise to proximity effect. Be-
cause the impedance of the me-
chanical system must be propor-
tional to frequency, the impedance
and force are small at low frequen-
cies, giving rise to the objectional
shock features. The user of the con-
ventional cardioid microphone must,
therefore, accept the disadvantages
of proximity effect and shock sus-
ceptibility to obtain flat response
and good cancellation.

These disadvantages can be elimi-
nated if several changes are made.
As shown in Fig. 3, if the phase
shifts due to the space change and
the resistance-capacitance network
are held constant with respect to
frequency, then the resultant pres-

'

_takes Y4 less space

than prewviously

availale types

185DIA.,
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smaller socket for
septar based tubes such
as the 5894, 6524, 6252

Considerably smaller than previously available types,
this new 7-pin VHF septar socket permits compact design
in mobile, aircroft, and other types of fransmitting equip-
ment. Bases on all three types are grade L4 steatite,
glazed on top ond sides—underside DC200 impregnated.

Avdilable in three grades to meet all applications:

Standard —122-105-1
Industrial —122-105-100
Military — 122-105-200

Contacts on the standard grade are cadmium plated,
with brass clips and steel springs. Contacts on industrial
and military grades consist of phosphor bronze clips
with beryllium copper springs. Contact plating on indus-
trial type, .0005 silver; military, .001 silver, Aluminum
shell finish is etched on standard; Iridite No. 14 on indus-
trial and military types.

Additional Features

® Molded recesses in base for each contact—prevents
turning

® Contact cushion washers of fungus resistont glass base
melamine

® Sockets molded with pin circle groove and recessed
tube pin holes for easy tube insertion

® Aluminum shell submounts tube for optimum input and
output shielding, %" hole provides adequate venti-
latian.

Special Types Available

Wafer socket alone, without shield base. Sockets with
special grid terminal for direct mounting of components.

Write today for prices or further information.

E. F. JOHNSON COMPANY

2234 Second Avenve Southwest =

www.americanradiohistorv.com
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Waseca, Minnesoto
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| Cardioid Microphone
(Continued from page 131)

DETE c TOR sure is used to vibrate the dia-

phragm-voice coil assembly. This,
of course, provides useful output.

MODEL 433C Part of the incoming pressure, how-
1 ever, is used in vibrating the rela-

ﬂ/‘g,;ﬂy[ ENVELOPE

5.4— 5.9 kmc [ € by i :
%1% & { tively stiff air in the small cavity
==L =1 e under the diaphragm. The resultant
i pressure on the diaphragm is, there-
MODEL 433X fore, reduced. This phenome.:non is a
problem at low frequencies only
9.0 = 9.5 kme | since the pressure used in vibrating

¥2 x 1 waveguide

the small cavity decreases with fre-
quency. To relieve this situation and
o improve the bass response, cavity
® DEMODULATES .HIGH LEVEL SIGNALS | (10) is coupled to the small cavity
Uses vacuum diode detectors | by means of a small diameter hole
Linear detection characteristic through the microphone head. At

o At ® FIXED TUNED OVER FREQUENCY RANGE low frequencies, therefore, the
RADAR BEACONS Low input vswr cavity is effectively large while as

RAD. MONITORS = g o
RNk TESTiSES ® DIRECT CONNECTION TO SCOPE PLATES the frequency increases the small

CRYSTAL CONTROLLED SWEEP No amplifier needed at high inputs diameter “}.1018 de?’()uples cavity
CALIBRATORS Push-pull output | (10); the “inertance” of the hole—

NOTCH WATTMETERS . "
PRECISE FREQUENCY STANDARDS @ LARGE VIDEO BANDWIDTH ﬁ‘:l(;io'l:;;gdzlggzlﬁﬂlcﬁdll;cflairg]ﬁe;

WAVEGUIDE DISCONNECTS ) ) p oy
MIXER CRYSTAL MOUNTS ow capacitance dicde mounts B .

e high frequencies. Therefore, effec-
[ tively, the cavity under the dia-

Operates intc low resistance loads |
SPECIAL MICROWAVE DEVELOPMENT IRERAFT phragm reaches its original size for
TO FIT YOUR NEED g . .
high frequencies. Thus cavity (10)
Write Dept. C for ’ solved tl}e problem and convenient-
Complete Details ‘ ly provided space for the trans-
former and leads.

Qther productst

B — z ———— Standard Features

The cutaway view in Fig. 2 re-
veals many of the standard features
used to improve modern microphone
design. The wind screen (1) serves
as a blast filter placing a high re-
sistance in the path of sudden gusts
ALLIED Raoio of “wind” encountered when a

TR microphone swings on a boom.
Number (2) is known as a grill re-
tainer and serves a dual purpose.
First, it is a clamp holding the
microphone head securely in the
case. Secondly, its shape is carefully
designed so that it acts as a “reso-
nator” together with the wvolume

send for the
most widely vsed
Electronic Supply Guide

ALLIED’S

il L L LIV,

COMPLETE 324-PAGE

1956 CATALOG

your buying guide to the world's largest stocks (3) between it and the diaphragm
of ELECTRONIC SUPPLIES FOR INDUSTRY to increase the high frequency re-
Here's how to simplify and speed the purchasing of all your l sponse. Number (4) is the mag-

We specinlize in netic assembly providing a strong

electronic supplies and equipment: send your orders to ALLIED

£ ,He"m:ﬂ | —the reliable one-supply-source for all your electronic needs. magnetic field for increased effi-
q:;:r::::mu‘:py VlVe Lmaki fli)lste?t“sltxipment ct;rom l:.he) wtorld’§ tI‘argestt sttqck: of ciency. As shown in Eq. 4, for the
. electron tubes (all types and makes), transistors, test instru- . i
Development, ments. audio equipment, electronic parts (transformers, capaci- gutpyt vlgltage t% bi‘h}llgh&‘hthe ﬂ}.D\
Maintenance tors, controls, etc.), and accessories—everything for industrial ef151ty m'USt e high. e voice
and Production and communications application. Our expert Industrial supply coil and diaphragm assembly is
Operations service saves you time, effort and money. Send today for your indicated by (5). Number (11) is

‘ FREE copy of the 1956 aALLIED Catalog—the complete Buying . s
COMPLETE EXPERT Guide to the world’s largest stocks of quality Electronic Sup- a lstEEpulp tranSfOI:mel r_naFChlng the
INDUSTRIAL SERVICE plies for Industrial and Broadcast use. | relatively low voice coil impedance

to 50, 200 and 25,000 ohm output.
ALLIED RADIO The low frequency entrance is
shown at (9) while the mid-fre-
quency entrance is indicated by
(6). Number (8) indicates tightly
| fitting discs of felt with a small hole
through the center. These act ana-

One complete
dependable source 100 N. Western Ave., Dept. 18-K-5

fen Everything . .
in Electronics Chicago 80, llinois

132 For product information; use inquiry <ord on lost poge. ] o TELE-TECH & ELECTRONIC INDUSTRIES * October 1955
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logously to inductances, limiting
the transmission of sound from en-
trance ¢ to low frequencies. Number
(7) is a heavier disc of felt without
a center hole. This is part of the
resistance in the resistance-capaci-
tance network for the low fre-
quency entrance. Across the mid-
frequency hole is stretched a small
section of vinylite, acting as part
of a band-pass filter for the middle
frequency range. Number (12)
dicates the high frequency entrance;
there is a similar one on the other
side of the microphone.

In Fig. 13 is shown the actual re-
sponse curve of the Model 664 to-
gether with its response 180° off
the axis. The excellent cancellation
qualities shown make it ideal for
both broadcast and public address
work. All sound not originating in
front of the microphone diaphragm
is effectively reduced. The micro-
phone can be placed some distance
from the sound source since rever-
beration is drastically decreased.
Or simply, the Model 664 is ideal
wherever a cardioid or unidirec-
tional pattern is desired over a wide
frequency range.

Spectrum Analyzer
(Continued from page 81)

the analyzer input is a single line
which is horizontal within the flat-
ness of the system, better than =1
db. When a device such as a filter or
amplifier is interposed, a quite
unique response tracer is obtained.

The interesting properties are ob-
tained solely because of the conver-
sion of the sweep generator output
to a single frequency, the i-f in the
analyzer as compared to the con-
ventional wide-band or detected os-
cillographic indicator. The i-f selec-
tivity assures response to funda-
mentals only down to very low
audio. Thus, in high-pass or stop-
band filters, the degree of attenua-
tion is accurately indicated despite
residual generator harmonics, which
would tend to mask deep valleys in
wide open systems. Similarly, hum
and noise which may be picked up
in the tested device are effectively
discriminated against. Sixty cps.
power line frequency which often
is present in amplifier outputs is
seen merely as a bobble on the re-
sponse curve only at 60 cps. on the
frequency axis. In measurements
involving the total response of a
highly distorting network, the oscil-
loscopic indication must be used,
however.

mo eoir 4

the pioneer
15410 lead r\

200 40DBODO 1K

FREQUEMNCY IN

Analysis of vi-
bratien reso-
nances of a
small motor.
Actual analy-
sis time 10
seconds.

how to accurately analyze

SOUHDS VIBRATIONS, AUDIO WAVEFORMS

t h |gh Speeds ( as much as 360 times faster, in fact)

Muodel LP-1 show
ing ulge-1it reticule and camera mount hezel.
Whatever your problem . . . sound,
vibration, or general spectrum analy-
sis in the laboratory or on the pro-
duction line, you can reduce engineer-
ing and production test costs with
the Panoramic Sonic Analyzer LP-1.
In only one second, the LP-1 auto-
matically visualizes on o Cathode
Ray Tube the frequency and magni-
tude of waveform c¢omponents be-
tween 40 and 20,000 cps.

Join the many top-flight manufac-
turing, research and development
activities which have increased their
efficiency through the use of instru-
ments made by Pancramic, the leader.

If you can’t see us at the Conference,
WRITE FOR COMPLETE DETAILS,
PRICES AND DELIVERY TODAY

/|---

www.americanradiohistorv.com

"' PANORAMIC

RADIO PRODUCTS, INC.

e With—— =~~~
PANORAMIC

Sonic Analyzer

\——-————/

* Operates with microphones, vibration
pickups and other transducers. ® Presents
data graphically permitting rapid, direct
readings of frequency and voltage. * Data
can be easily photographed or recorded.
L

¢ Linear and log voltage calibrations.
Simple operation.

Fairchild Poloroid
Oscilloscope  Comera
Model F-296
Designed for use with
Panoramic instruments incorporating a 5"
flat face CRT, Mode! F-296 provides full
size prints of panoramic presentations. Na

photographic skill required.

14 South Second Ave., Mount Vernon, N.Y.
Phone: MOunt Vernon 4-3970

:See us at Booth 128 at the National Electronics Conference
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[ )
| Vacuum-Sealed Resistors i
| 50 to 1,000,000 MEGOHMS |
I Welmeg resistors were developed specially for nuclear and related research. I
| They are particularly suitable for use with electrometer tubes, ionization I
| chambers, and in all other applications which indicate high resistance |
| values with close tolerance and good stability. |
I Welmeg resistors are vacuum-sealed in glass. They are then subjected to l
| stabilization processes. After they are individually inspected and measured I
I for temperature and voltage coefficients. and noise, they are stored for long
l periods to insure absolute stability. {
| The behavior of any Welmeg resistor for any determined conditions can I
| be predicted with reliable accuracy. Each Welmeg resistor bears a serial
number which enables the user to obtain an exact’history of the unit l
I with accurate data regarding its electrical properties. |
|
| For complete data writeto Dept. HK-8 }
i Welwyn International, Inec. 1
l 3355 Edgecliff Terrace, Cleveland 11, Ohio }
\ !
\\_ e _____________//
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22 Falls Church, Va.
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« Network Theoty
« Systems Evaluation

« Automation
» Microwave Technique
« UHF, VHF or
SHF Receivers
« Analog Computers
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Spectrum Analyzer
(Continued from page 133)

Presence of the i-f filter simplifies
the problems associated with the
single line plot and the logarithmic
vertical deflection amplifier. In a
conventional sweep generator a 40
to 20,000 cps. logarithmic scale with
a detected response would entail
either a very slow sweep rate or
synchronous variation of the detec~
tor time constant. Provision would
have to be made for adequate slope
response times at the high frequency
end while maintaining a sufficiently
large RC product to keep the dc
output uniform at 40 cps. In the
current instrument the detector
sees only 100 kc envelopes so that its
design is not critical. Similarly, the
logarithmic avc action, described in
the analyzer paragraphs, provides
an equally convenient vertical deci-
bel calibration for reading relative
responses directly. This system is
superior to the conventional loga-
rithmic amplifier using compression
diodes because of its more perfect
resulting calibration and higher
sensitivity.

Curve Tracer Operation

When the instrument operates as
a curve tracer, somewhat different
criteria for optimum i-f filter char-
acteristics apply. Here again, the
sweep speed is limited by the tran-
sient delay in the tuned circuitry.
Excessive rates of scan through the
critical regions of selective circuits
result in horizontal translation of
the response curve in the direction
of the crt beam sweep, distortion of
slopes, and incorrect readings for at-
tenuation maxima and minima. The
requirement for rapid response plot-
ting is usually not as important as
in spectrum analysis but a good
pictorial display and rapid indica-
tion of the effects of re-tuning the
tested device are very desirable.
When networks which are much
more selective than the analyzer i-f
filter are tested it is apparent that
their response times are the con-
trolling element. In other cases, the
maximum df/dt for a non-distorted
plot is a function of the Q of the i-f.
Ideally, the analyzer filter would be
as broad as possible consistent with
adequate harmonic attenuation on
the high end plus hum and local
oscillator rejection at the low fre-
quencies. On the broad 40 to 20,000
cps. logarithmic scan, the analyzer
i-f is continuously made more se-
lective as the low audio end is ap-
proached as described by Eq. 13. The
sense of the variation is proper for

ELECTRONIC INDUSTRIES * October .1955


www.americanradiohistory.com

the sweep generator application but,
especially at the higher frequencies,
the filter is more selective than nor-
mally required. However, with the
one second scan period, most audio
devices are broadly enough tuned
so that the db./see. variation re-
quired is well within the capability
of the i-f so that a desired static
characteristic is obtained. When
highly selective filters are tested,
the linear sweep widths of 1500, 500
and 100 crs. may be conveniently
employed. An auxiliary triangular
wave generator has been developed
to provide a symmetrical bidirec-
tional time base with variable pe-
ried for the linear deviation scales.
Any value from 60 to 0.05 sweeps/
second may be selected. The op-
erational procedure involves start-
ing with a high rate of scan and
slowly decreasing it until the traces
due to the forward and reverse

sweeps superimpose on the cathode- |

ray tube screen. This condition cor-
responds to the fastest writing rate
consistent with negligible phase de-
lay. = = =
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Patent Adviser Exam

The U. S. Civil Service Commis-
sion is holding an examination for
Patent Adviser (Electronics) for fill-
ing positions at the Signal Patent
Agency, Fort Monmouth, New
Jersey. The salaries range from
$3,670 to $7,570 a year.

No written test will be given. All
applicants must have had appropri-
ate education or technical or scienti-
fic experience in the field of
electrical engineering or physics. In
addition, for the higher grade posi-

tions, professional experience in |

patent work in electronics is re-
quired.

Further information and applica-
tion forms may be obtained at many
post offices throughout the country,
or from the U. S. Civil Service Com-
mission, Washington 25, D. C. Ap-
plications will be accepted by the
Board of U. S. Civil Service Exam-
iners, Fort Monmouth, N. J.
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More than seven million Thermador transformers of every size, for
every purpose, are in use by industry and government the world over.

The quick shart-cut to transfermer delivery and satisfaction, is Thermador.

Thermador is the only company on the West Caast with all the equipment necessary
to manufacture transformers, magnetic amplifiers and voltage regulators, under
one roof —from drawing board to final labaratory test.

Whatever you need in transformers, whether from stock or specially built to order,
it will pay you to call Thermador.

Thermador transformers exceed your own specifications and MiL requirements . . .
Technical consultation is available without obligation ... Write, phone or wire
Thermador today.

. Electronics Division, oept. 11-1055
ﬁ THERMADOR ELECTRICAL MANUFACTURING CO.

P} Division of Norris-Thermador Corporation

¥ e 2000 South Camfieid Avenue, Los Angeles 22, California
e PArkview 8-2105 3:1039
For product information, use Inquiry cord on last page. 1358
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Assembly of these rugged
building blocks into an
integrated system is a simple
and easy process. Analyze
your telemetry requirements,
sketch your block diagram,
and select the required

units from RREP's full line
Oy of FM transmitting
equipment. You've then

got the finest aithorne
system available.

*

ANALOG-DIGITAL
CONVERTER

134

Technical Bulletins giving complete information on these units are available an request. l

—

FNi fRANSMITTERS. Crystal Controlled andVaria'bIe Reactance
RF AMPLIFIERS for boosting R.F. signal strength .

SUBCARRIER OSCILLATORS. Voltage Controlled, Bridge Acti-
vated, and Variable Reactance

COMMUTATORS AND DYNAMOTOR-COMMUTATOR GA_TI-
ING UNITS for expansion of system capacity by subcarrier |
commutation

UNIVERSAL MOUNTING ASSEMBLY:
UNERAC (Universal Regufator, Amplifier and Calibrator)
and UNIVERSAL MOUNTING UNITS for mounting all
RREP Osciliators

DYNAMOTORS for high voltage supplies

RAYMOND ROSEN |
ENGINEERING PRODUCTS, Inc.

32nd and Walnut Streets, Philadelphia 4, Pennsylvania
Wwestern Regional Office: 15166 Ventura Bivd..
Sherman Qaks. Los Angeles, California |

NO AMBIGUITY
FAST RESPONSE

A shaft position to digital con-
version component for data
handling systems and digital
computers. Multi-brush pick-
offs eliminate ambiguity.
Adapted to be used indigital to
analog conversion systems and
closed loop systems. Standard
unit handles 13 digits; 7, 17,
and 19 digit models also avail-
able. Multi-channel converters
designed to be time-shared
with one scan network. Cus-
tom models may be crdered to
your specifications.

SPECIFICATIONS:

Dia. 2 in. Wt. 8 oz.
Length: 2-3/4 to 5”, according

1o model .

Torque: Under 0.2 oz. in.
/T Meets applicable military
3% specifications

&

PR Write for catalog information.
S

Computers ang Controls

IBRASCOPE
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Time Measurement
(Continued from page 69)

RLS a7 | ]
MAKE
TIME
ouTPUT
!
= +
V1B

Fig. B: Contro! ckt of make Yime output

on the make time counter. Switch
S8 resets the step selector and op-
erates RL9 which resets the elec-
tronic counters.

The set is used for obtaining sta-
tistical data on time variations of
contacts caused by repeated opera-
tions, changed atmospheric condi-
tions, or product design changes.
For further interpretation, the data
were not required. If other than
0.0001 sec. increments are desired,

| the frequency should be changed in

integer powers of ten to facilitate
the reading of time directly on the
counters,

To simulate actual operating con-
ditions the set applies a load current
to the contacts under test. Normal
circuit operation will be maintained
for load currents of from a few
microamperes to several amperes.

The pulse range of the set is from
zero to 24 pulses/sec. An upper limit
is imposed by the step selector and
the pull-up time of the circuit se-
lection relays. This limit can be ex-
tended to 50 pulses/sec with pres-
ently available relays and step se-
lectors. Beyond this, electronic
switching would be advantageous.

= V3 = 2
— TIME
START
=t

Fig. 9: Ckt of total time pulse ctontrol relays

The range of contact make, break,
delay, and total times is from 0.0001
to 9.9999 = 00001 secs excluding
the accuracy of the timing fre-
quency. A higher frequency may be
used for timing, but due to the me-
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chanical limitations of the devices | tranSIStor and

tested, additional significant figures
were not required. . . .

While the set was designed pri- | dlgltal Computer technlques
marily for telephone dial measure-
ments, other test applications in-
clude:

1. Step selectors

2. Ratchet or impulse relays )

3. Multiple sequence switching e

and

f voltage pulses of
4. ﬁleslfgr;nzi oof varygin gp widths AUTOMATIC RADAR DATA PROCESSING,

" B m TRANSMISSION AND CORRELATION
IN LARGE GROUND NETWORKS

T —

APPLIED TO THE DESIGN, DEVELOPMENT
AND APPLICATION OF

TACAN

(Continued from page 66) |
source. This is accomplished by |
using random noise pulses, fed to
the DME transmitter at the rate re-
quired.

These random pulses produce no
interference with such regular DME |
replies as are intermixed with them. : o
This type of operation has a further &
advantage. With the DME beacon
always putting out some 3000 : * .
pulses/sec, from one source or an- Pl‘] SlClStS
other, there is provided a2 medium
over which ancther navigational
function can operate. As far as dis-
tance information is concerned, it is

Engineers

the timing of the pulses, not their

strength (within certain limits) that Digital computers The application of digital and
matters. Variations in strength of similar to successful transistor techniques to the prob-
the pulses—pulse amplitude modula- Hughes airborne fire control lems of large ground radar net-
tion—may be used to convey addi- compuiters are heing works has created new positions
tional information. The TACAN applied by the Ground Systems at all levels in the Ground Sys-
omnirange function, described in the Department 1o the tems Department. Engineers and
next section, applies this principle information processing and physicists with experience in the
(together with some pulse coding) computing functions of fields listed, or with exceptional
for multiplexing purposes. large ground radar weapons ability, are invited to consider

control systems. joining us.

Bearing Indication Facility
(Omnirange)

Antenna and Wavelength Relations

The TACAN omnirange operates
in the UHF (1000 me) region, which
makes it practical to incorporate a

number of advantageous features TRANSISTOR CIRCUITS + DIGITAL COMPUTING NETS «
The heart of any omnirange is the MAGNETIC DRUM AND CORE MEMORY * LOGICAL DESIGN »
ground beacon antenna system. This PROGRAMMING = VERY HIGH POWER MODULATORS AND

must produce a specified directional
radiation pattern, and somehow this
pattern must be rotated or switched
around a vertical axis.

For similar radiation patterns, the
required physical dimensions of the
antenna array depend on the oper-
ating radio frequency, or better said, Scientific and H U

X

TRANSMITTERS * INPUT AND OUTPUT DEVICES »
SPECIAL DISPLAYS s MICROWAVE CIRCUITS

the wavelength. Between the VHF Engineering Staff
band and UHF TACAN band there
is a ten-to-one reduction in wave-
length. This fact is substantially re- AND
flected in the order of magnitude of
the dimensions required for com-
parably performing VHF and UHF
ground beacon antennas, With the
10:1 ratio to play with, there is room
to increase the TACAN antenna size | Culver City, Los Angeles County, California

LANDRATORIES
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this is what

a good
COLOR TV
TRANSFORMER

looks like

® Nothing takes the place of an
Acme Electric power transformer teo
provide the proper performance,
long life and minimum of service
expense in color TV as well as monochrome
receivers. As cooperating pioneers in the
development: of transformer components for
television applications, Acme Electric has
accumulated valuable experience which may
benefit you.

ACME ELECTRIC CORPORATION
8910 WATER STREET CUBA, N. Y.

West Coast Engineering Laboratories: 1375 W, Jlefferson Blvd.
In Canada: ACME ELECTRIC CORP. LTD. ® 50 Northline Rd.

® Los Angeles, Calif.
® Toronto, Ontario

RADIO & TV
TUBE SPACER

MICA SPECIALISTS

Reliance are specialists in the fabrication of Mica parts. For 27
years, they have met industry’s specifications for critical tolerance
and quality control. Qur years of experience meeting close tolerance
work can help you whenever you are faced with tight specifications
and our guality control will meet the increasing rigid specifications

%gsm' gp:g . of today’s design.
" - QUALITY MICAS MAKE QUALITY TUBES

y I+ your application of Mica correct?
Qur engineering depl. will assist you in developing the proper use of mica in

CAPACITOR FILM  your products.

RELIANCE MICA CO., INC.
341-351 39th St. Brooklyn 32, N. Y.

W]a/w /’/“"'d O / for space and listings in the
1956

ELECTRONIC
INDUSTRIES
DIRECTORY

in the June 1956 issue of

TELE-TECH

& Electronic Industries

* Free editorial listings of all your
electronic products.

* Paid listings of your Reps or re-
gional offices immediately wunder
your name in the alphabeticat index.

* Display space to catalog your line,
announce new products, institutional-
ize your company, etc.

For quicker contact with more buyers, put
the June directory on your schedute.
CALDWELL-CLEMENTS, INC,

480 Lexington Avenue, New York 17
PLaza 9-7880

For product information, vse inquiry card

138 on last page.
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TACAN
(Continued from page 137)

considerably, in terms of wavelength,
for superior performance, and still
have a quite small antenna.

In a TACAN antenna installa-
tion the extreme diameter, that of
the cylindrically shaped protective
cover, is approximately 31 feet;
total height of assembly, including
antenna proper and motor drive as-
sembly, is around 7 feet. This assem-
bly contains both coarse and fine
omnirange and DME antenna ele-
ments. No counterpoise is required.
If the TACAN omnirange function
were onlv to comprise a coarse or
cardioid system, the extreme diame-
ter would be even smaller—under
one foot. The internal arrangement
and operation of the TACAN an-
tenna elements are described next.

TACAN Antenna and Coarse Omnirange

Fig. 4 illustrates {(not to scale)
the arrangement of the TACAN
ground beacon antenna, in plan and
perspective views., The only portion
of it which is fed with r-f energy
from the transmitter is the central
element, shown here as a vertical
rod. This is stationary and has no di-
rectional effects in the horizontal
plane. Actually, by itself, it is the
regulation TACAN DME antenna,
which is a vertical stack of discone
radiator; diameter is a few inches.

Around this is an inner cylinder
of insulating material (Fiberglas)
with a diameter about 5”. Attached
to or embedded in this cylinder is a
vertical metal wire which is com-
pletely isolated. It acts as a parasitic
antenna, or reflector, since it inter-
cepts some of the energy radiated
towards it by the central element,
and re-radiates it. Its distance from
the central element is figured, in
terms of wavelengths, so that it has
the effect of distorting the original
circular pattern of the central ele-
ment into a cardioid. This is plotted
at (A) in Fig. 5. The cardioid pattern
is bodily rotated by means of me-
chanical rotation of the inner cylin-
der. Since no energy is fed from the
transmitter to the rotating wire, no
sliding contacts are required. The
rotation rate is 15 rotations per sec-
ond. Physically, the cylinder is sup-
ported by bearings at top and bot-
tom.

As a result of the rotation of the
cardioid pattern, the signal received
along any given direction from the
beacon goes through corresponding
cyclic variations in strength as a
function of time—similar to what an
airborne receiver would experience
if it were flown around a stationary
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cardioid pattern at 15 orbits/sec. The
nature of these variations may be
shown by re-plotting the polar co-
ordinate figure in rectangular co-
ordinates, with time replacing di-
rection angle as the wvariable of
interest. Fig. § (B) is such a plot:
the vertical axis represents signal
strength (envelope of r-f) and the
horizontal axis represents time. A
cardioid thus transformed into rec-
tangular coordinates is simply a sine
wave. (For this discussion the d-c¢
component may be neglected.) Since
the cardioid is a single lobed pattern,
it takes one full turn of the antenna
pattern, or 1/15 second, for the re-
ceived signal to go through one com-
plete cycle of variation, say maxi-
mum to minimum to the succeeding
maximum. In short, the airplane re-
ceives a 15-cps modulation, from
which an audio sine wave signal
may be extracted by radio detection
methods.

In omniranges it is the electrical
phase of this audio signal which is
important. Referring to the polar
plot. Fig. 5 (A), it is clear that if at
a given instant of time, the maxi-
mum of the lobe points due north,
then this maximum will not aim due
east until some time later, 1/60 sec
to be exact. This is a way of saying
that, along progressively clockwise
directions around the beacon. the
electrical phase of the received 15-
cps audio modulation is progres-
sively retarded, in comparison with
the phase received due north as a
reference. In the particular case of
the cardioid, a single lobed pattern,
there is a one-to-one correspond-
ence; for each degree of geograph-
ical bearing change, there is a one
degree change in electrical phase of
the 15-cps audio signal. Tt is only
necessary to measure the electrical
phase of the received signal, and to
use it to position the pointer of a
bearing indicator.

For phase measurements, one must
have another wave of the same fre-
quency as a fixed reference, received
at all directions around the beacon
with identical phase. As a standard
its phase might be adjusted so that
its maximum occurs at the same in-
stant of time that the maximum of
the rotating cardioid lobe aims north.
In this case, the airborne electrical
phase difference measurement would
numerically represent the airplane’s
geographic bearing, which is con-
ventionally measured clockwise from
north.

The purpose and operation of the
outer cylinder indicated in Fig. 4
will be described after the following
explanation of the way the TACAN
omnirange is arranged to operate
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SORIES

THAT SURPASS ACCEPTED

Famous BALANCED TV Head 7 STANDARDS—for

supporting a TV camera.
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
maneuverability in studio
or on location.

STUDIO, MOBILE and
MICRO-RELAY EQUIPMEN

L b
New Model C BALANCED TV Heod provides correct
center of gravity in a FLASH— without groping.
No matter what focal
length lens is used on

b oawmerar §

TRIPOD 3 MICRO

RELAY X

Micro wave relay beam reflector head, also
metal tripod. Head is perfect for parabolas
up to & ft. diameter, withstands torque spec's
environmental treated. Tripod legs work in
unison, one lock knob, spurs and rubber foot
pads included.

the turret, the camera

may be balanced by
the positioning handle
without Toosening the
" tamera tie-down screw.
Something every <¢amera-
man hos always desired.

N

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—ihat's why these are
made with EXTRA care.

Similar to BALANCED TV head

- $~'%m but much lighter in . " MINI-PRO
' \i’e P weight (only 20¢ Ibs.}, New lightweight all-
this new Professional metal MINI-PRO Tri-
Junior Spring head is / pod fulfills a tre-
ideal for Vidicon cameras g mendous need—

weighing up to 25 Ibs. {
Spring head tilt assures
camera wiil return to neutral
position when lever is In

unlaocked position . . .
a wonderful safety factor.

especially for Vid-
iton cameras
weighing up to 8
Ibs. Low height
measures 33"
and moaximum

NEW PORTABLE 3-WHEEL

\ COLLAPSIBLE DOLLY 1 and rubber
N " Dolly folds to fit L tushions. Max-
!into carrying tase-18"x12" imum leg spread 35°.

x36°. Welghs only 60 ibs. Has

wheel in rear for steering,
which moy be locked for

straight doilying.

Wl ( Amenn EQuipmen (G.

height 57", Re-
versible spur

FRANN C. ' TUCKER

DEPT. T-10-13 1600 BROADWAY = NEW YORK CITY

offers...
organized
electronic
system

BREADBOM’\D\NG
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SeeZak products provide for the mounting
of components upon individual plate-
modules, which are easily removed for lay-
out moditications. This makes flat pane]
wiring possible. Panels then can be made
into standard chassis. And these chassis
may be extended or moditted later by add-
ing or replacing panels or rails (sides) as
required. All have been specifically devel-
oped to assist the circuit designer,

Send for new brochure
...A NEWIDEA IN BREADBOARDING

U M&F.MANUFACTURING CORP.
10929 vanowen Street + North Hollywood, California
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TRANSRADIO LTD.138a Cromwell Rd. London SW7 ENGLAND

WE ARE SPECIALLY ORGANIZED
TO HANDLE DIRECT -ORDERS OR
ENQUIRIES FROM OVERSEAS

SPOT DELIVERIES FOR U.S.

BILLED IN DOLLARS—
SETTLEMENT BY YOUR CHECK

GABLE OR AIRMAIL TODAY

TYPE |uu Fft|IMPED.2| ©.D.
€1 [73] 150 |.36
cCNn | 63| 173 .36
€2 [ 63 | 17 .44’
€22[ 5.5 | 184 44"
€3 | 54 | 197 64
€33 4.8 | 220 | .64
c4 46 | 229 1.03
€44 44 252 [1.03

‘MX and SM' SUBMINIATURE CONNECTORS

Constant 50n-63n-70n impedances

CABLES: TRANSRAD. LONDGN

crossbar

A truly superior switch

MASTER CONTROL AND
MONITOR SWITCHING OF
AUDIO & VIDEO CIRCUITS

COMPUTERS @ TELEMETERING
TELEPHONY @ DELAY LINES

ETC.

14¢

Palladium contacts

Reduced cost
for

Also

Advantages

Extreme flexibility

Fast quiet switching

Crosstalk down 60 Db at 10 MC
Any group of setups may be held
intact while setting up others
Provision for spot or remote control
Strapwiring eliminoted

Excellent HF cheracteristics

Compact design, small size
Low operating power—2.5 watts
Simple *‘package™ instollation

Dept. T-1, Rochester, New York

@ |ndividuo! mognets ol
each cross-over.

® Maximum, six conductors

per circuit.

operations.

JAMES CUNNINGHAM, SON & CO,, INC.

Tel: BAker 7240

® Life-tested to 100 millien

Ask about the
, new CM.51

lonly 412 high)
Write for com-
plete details

For product information, use inquiry card on last page.

8 ‘
) INDISPUTABLY. ..

the world’s bhest
microphones

>

TELERY
FUN
N KEN 4>
A""':R'CAN Dept TT N
LITE. | 3 7 Park Ave.
E NG New York 16, N. Y
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TACAN

(Continued from page 139)

with pulse transmissions instead of
Cw.

Pulse Operation of TACAN Omnirange

The source of r-f energy to the
central element of the antenna is the
TACAN DME transmitter. Under
constant duty cycle type of opera-
tion, explained previously, some
3000 pulses/sec are produced at all
times. Some of these may be DME
reply pulses, others are more or less
randem “filler” pulses. Coming to
the antenna from the transmitter,
they are of absolutely equal ampli-
tude. Their strength however, as ra-
diated from the antenna, is con-
trolled by the shape of the antenna’s
directional pattern. Considering
only the effect of the inner cylinder
for the time being, this shape is a
cardioid, as plotted at (A) in Fig. 5.

The result is that the airplane re-
ceives an amplitude-modulated se-
ries of discrete pulses, as shown at
(B) in Fig. 5 by the spaced vertical
lines plotted on the graph. The en-
velope of the amplitude of these
pulses is indicated by the wavy
dashed line. This is a sine wave of
15-cps frequency. The phase of this
envelope gives bearing information,
just as in the case of a CW system,
but this envelope is extracted by a
“peak-riding” type of detector, one
whose output follows the tops of the
pulses.

With a 300-ops average Dpulse
rate, during a 1/15 second modula-
tion period there are some 200 pulses
(actually twin pulses). This is a
sufficient number so that the output
of the peak riding detector is a faith-
ful reproduction of the sine wave
corresponding to the pulse envelope.
The depth of modulation is inten-
tionally Lkept well below 100%
(somewhere between 129% to 309%)
in order to avoid complete nulls in
the envelope. This is done t¢ insure
that at no time, in no direction, are
pulses for DME or other purposes
seriously weakened in strength.

All that remains for the phase
measurement to be performed is a
reference signal. For this purpose,
non-directionally radiated pulse sig-
nals at the correct time and fre-
quency (15 cps) serve as well as a
complete wave. These pulses might
be sent out, for example, each In-
stant that the maximum of the ro-
tating cardioid pattern aims due
north. The reference signals are dis-
tinguished from the regular DME
signals, which are actually twin
pulses with a certain spacing, by
virtue of a different pulse spacing.
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The reference signal is illustrated in
Fig. 5 (B) by a group of extra close
pulses, for the case of an airplane
due east. For an airplane at a differ-
ent bearing, the time of arrival of
these pulses, relative to the maxi-
mum of the 15-cps pulse envelope,
would be different from that shown
in the figure,

The reference signal is produced
on the ground in this manner: Re-
ferring back to Fig. 4 (B), there is
an aluminum disk attached inte-
grally to the drive shaft of the rotat-
ing cvlinder, with a very thin iron
slug attached to its periphery, in line
with the direction of the maximum
of the cardioid pattern lobe. A sta-
tionary pick-up coil is mounted close
to the periphery of the disk, and is
positioned due north from the center
of the antenna. Hence, once each
turn of the antenna cylinder, at the
correct instant, a signal is induc-
tively generated in the pick-up coil.
This in turn triggers the DME {rans-
mitter into sending out the snecially
coded reference signal. On the air-
plane this is separated from the DME
pulses by a special pulse decoder,
and is then used as the timing refer-
ence for the measurement of the
phase of the pulse envelope wave.

As far as the operation of the
TACAN fine omnirange is con-
cerned, the techniques used for pulse
operation are the same, so that the
following explanation will be con-
fined to the essential point of the
different radiation pattern.

TACAN Fine Omnirange

This is the feature of the TACAN
omnirange facility that produces
very greatly improved accuracy over
any cardioid system. Errors in omni-
ranges arise from two main sources:
imperfection of the phase measuring
circuits. which have only some finite
limit of accuracy; and radio propa-
gation effects known as “site errors.”
Both types of error may be signifi-
cantly reduced by means of the tech-
nique to be described.

In the case of the TACAN antenna,
the necessary increase in size still
leaves a quite compact assembly.
Referring back to Fig. 4, the inner
cylinder has a diameter of only some
3”. Now attention is directed to the
outer cylinder, which is approxi-
mately 33” in diameter. It is con-
structed of Fiberglas like the inner
cylinder, and rotates integrally with
it at 15 cps. The outer cylinder how-
ever, has nine wires embedded in it,
spaced uniformly 40 degrees apart.
These wires also are parasitic, non-
fed antenna elements, and have an
intentional distorting effect on the
heretofore considered cardioid pat-
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Corning Fixed Capacitors are alternate layers of conductor
and dielectric sealed under heat and pressure in a glass case
of same composition as the diclectric. Result is a2 monolithic
structure. Shown actual size are four standard pigtail types.

CORNING
FIXED GLASS CAPACITORS

stable, rugged, miniaturized

Corning Fixed Capacitors assure excellent moisture resistance,
high temperature operation, and extremely high reliability.
Now in mass production, these capacitors are available at at-
tractive prices.

Check these features of Corning Capacitors —

The Dielectric—A homogeneous, scientifically produced con-
tinuous ribbon of glass; no foreign inclusions, no cracks, no
imperfections,

Construction-Only three simple elements: (1) The glass di-
electric and case of identical composition; (2) active metal foil
plates; (3) the pigtail wire leads—bright, clean and ready to
solder. No potting materials, no impregnants, no mechanical
slips, no plastic cases. Corning Fixed Capacitors are fused to-
gether into a solid, strong, monolithic block. To affect or
change their excellent electrical characteristics, you would have
to mechanically destroy the capacitor.

Electrical Characteristics—(A) Temperature coefficient is +
140:£25ppm|°C. over the range of — 55°C. to +85°C. Varia-
tion of TC at any given temperature between individual units
is less than 15 ppm. The TC remains the same after repeated
cycling. The capacitance drift is less than 0.1% and usually less
than the error of measurement. This means reliable, predictable
circuit control. (B) Dissipation factor is not more than 0.1%
at | kilocycle.

Operating Temperature—Standard temperature range of

55°C. to +85°C. can be extended to 150°C. with derating.
Units available to Military Specification MIL-C-11272A.

Miniaturization—The illustration above shows four standard
pigtail types of Corning Fixed Capacitors actual full size. We
can pack a lot of capacitance into a small space. The CY 10, for
example, measuring %6"x%+"x34" is available up to 240 uuf at
300VDCW. The CY30 is available up to .0! uf at 300VDCW.
Tolerances—The standard tolerance for capacitance is +10%.
Units are also available in 5, 2 and 1% tolerance.

We would like to send you additional information, prices,
and samples.

We invite discussion of variations you might need for custom
applications, and we manufacture many special types of capaci-
tors. Write, wire, or phone us.

Other Corning Capacitors

Medium Power, Transmitting High Capacitance, Canned
Subminiature Tab Lead Special Combinations

CORNING GLASS WORKS

37-10 Crystal Street
CORNING, NEW YORK

&w‘ymmu’v G

For predutt information, use inquiry card on last page.
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TACAN

(Continued from page 141)

tern, ‘produced by the central an-
tenna plus inner cylinder wire. The
resulting composite pattern is plotted
in polar coordinates at {A) in Fig. 6.
The over-all cardioid or single lobed
variation is still present, and pre-
dominant in fact; superimposed on
this are nine secondary variations or
ripples. The maxima of these ripples,
or minor lobes, are spaced 40 degrees
apart.
| To indicate the nature of the cyclic
variations in pulse amplitude re-
| ceived by an airplane at a given
| bearing, the composite radiation
pattern is transformed into rectangu-
lar coordinates. In this graph, (B)
| in Fig. 6, for simplicity sake only
the envelope of the pulse amplitudes
| is shown, since the matter of pulse

CRYSTAL UNITS

exceptional as
High-Q elements

in wave filters

Write today lor turther
information. Get your copv of
Reeves fact-filled Crystal
superior for unsurpassed con- Unit Brochure.

trol of frequeney oscillatien

R [ I/ operation, peak riding detection, etc |
has been explained in connection

with the coarse system.
This envelope signal has a basic

N [ H
1/15-second period, as before, be-
- HOFFMAN CORPORATION cause of the predominant funda-

mental component due to the 15-c¢ps
rotation of the inner cylinder. The
outer cylinder alsc makes one com-
plete turn in 1/15 second, but from
this cause nine ripples or minor lobes
sweep past the airplane. Hence the
composite envelope wave also con-

T oMbz 1 4175 2 9t harmomiic sine wave com=

= = ponent, with a frequency of 15 x 9
ELECTRONIC ENGINEERS

or 135 cycles per second. The 135-

a subsidiary of the
Dynamics Corporation of America

CHERRY AND NORTH STREETS CARLISLE, PENNSYLVANIA

cps and the 15-cps sine wave com-
ponents are separable by means of
filter circuits, an the electrical phase
| measurement is performed on each.
For this purpose the ground equip-
ment is arranged to transmit ap-
| propriately timed and coded 135-
cps reference signals, in a manner
similar to that explained for the
coarse system.
However, in the case of the 135-
cps signal the relation between elec-

A pioneer company has several openings for Electronic
Engineers experienced in the field of microwave and servo-
mechanisms, or magnetic recording and design of audic ard
video circuits. QOriginators of the pay station telephone and
leaders in business machines. including the Gray Audograph.
we offer dynamic opportunity for self-expression and growth
in one of Connecticut’'s finest environments for work and
family living. Resumes held in strict confidence.

Write directly t0: Personnel Director

GRAY MANUFACTURING CO.

16 Arbor St. Hartford, Conn.

T T Do it et

polar plot, Fig. 6 (A), and directing
/! __':\ attention to the nine little ripples,

A ) the following is clear: As an airplane

. progresses through a 40-degree arc

EQUIPMENT / of bearing (the angular width of a
% fof o p Y minor lobe), the phase of the re-

R ceived 135-cps signal will move

eared to s A nN through one complete cycle, or 360
— electrical degrees. In proportion,

INDUSTBIAL each degree of bearing change is
evidenced by a nine-degree change
in the measured electrical quantity,

& SCIENTIFIC Uses ssé:a':ggAL the phase of the 135-cps signal. This
gives a pronounced magnifying ef-

96 pages fillled with thousands of new Photo Tools: Cameras, Lab Equip. : .
etc. and the world's most complete stock of famous make LENSES— fect in the process of deteChng

for TV, Commercial & Industrial wse. Write Dept. TeleV, #154 K. changes in bearing, hence the name

BURKE & JAMES, INC...2% % %, “Fne” system

If the bearing indication were

142 For product information, wse inquiry cord on last page. ) o YELE-TECH & ELECTRONIC INDUSTRIES * October 1955
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CPc

PLASTIC CLAMPS

— ]

T
a)
AT

20 SIZES
I/ll to 3ll

ALL SIZES, SHAPES and MATERIAl

e FASTER e SIMPLER
e SAFER e MORE SECURE \%\
e TOUGH e ENDURING l

For wires, cables, conduits, tubing, light hose.
Name the use and Commercial has a clamp . . .
or will design one. Pioneering “know-how” and
advanced production methods of CPC offer
unmatched quality . .. and at a saving, too!
Send for sample clamps and prices.

2806 W. NORTH AVE. P

(

'l

CHICAGO, ILL.

LASTICS

Co

aa
asta

4

'Q "
2
:

® Give to
AMERICAN CANCER SOCIETY
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If it's about TELEVISION,
it's in the FACTBOOK. ...

The %/fm %mé

belongs on your desk!

How many occasions arise when you need elusive
facts or figures about some phase of the TV industry?
This accepted almanac of the husiness. now in its
eleventh year of publication, has what you want—in
one volume, clearly indexed. easy to find.

This is the 21st semi-annual edition of an encyclo-
pedic 432-p. reference volume that you will find on the
desks of leading executives wherever TV plays a role
in their activities. Many companies see to it that each
key man has his own copy—so that the facts & figures
are always at their fingertips—saving precious time.

Listed in the Factbook, ameng some 75 departments
and directories, are all U.S. & Canadian stations and
networks with rate digests, facilities, personnel; all
other TV stations throughout the world, operating and
projected; lists of sales representatives; live & film
program producers: manufacturers of TV sets & tubes,
transmitters & studio equipment, towers, etc.; set pro-

uction, distribution & inventory figures: network TV-
radio blllmgs, stations equipped for color; community
antenna systems; channel allocations . . .

1930 Fall-Winter
Edition
Ready Now

(Including new 43 x 29-
in. TV Wall Map in
Color)

ONLY 34

PER COPY

TELEVISION DIGEST
WYATT BUILDING, WASHINGTON 5, D. C.

Please send _____ copies of the TV Factbook
No. 21 (including TV Wall Map) at $4 each, to

NAME

FIRM

STREET ADDRESS
CITY

ZONE STATE

[ Remittance enclosed [ Send invoice

For product information, use Inquiry card on last page.
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ANTENNA SYSTEMS —-COMPONENTS
AIR NAVIGATION AIDS —INSTRUMENTS

Wy

144

DIRECTIONAL
T - 74@%/4@'#&@
ANTENNA

AMCI Type 1030

Similar to the Type 1040 Slotted-
ring  Antenna. but with pattern
shaping members conected o
alternate active rings. the Type
1030 provides a controlled pat.
tern  adjustable to service ye-
quirements. Pattern and antenna
shown are of WEAT-TV, Channel
12, West Palin Beach, Florida.
Easy installation is an important
advantoge of the type 1030 An-
temu.  This  lightweight, vel
sturdy. antenna can he casily and
convenienuy mounied oo sup-
porting mast atter mast has heen
erected

Ask for Bulletin T10-55

ALFORD

Manufacturing Co, Inc

199 ATLANTIC AVE., BOSTON., MASS.

For product infermation, use inquiry card on last page.

TACAN

(Continued from page 143)

given by a pointer which made one
dial revolution to indicate 360° of
bearing, then the circuits should be
arranged to produce a 9 to 1 gearing
reduction effect,
measurement to the bearing pointer.
One degree of phase shift must pro-
duce 1/9-degree of dial movement
of the pointer. The practical signifi-
cance of this follows: Phase measur-
ing circuits necessarily are limited in
accuracy. Suppose, for example, that
this limit were one degree of phase,
either side of the correct value. Then
the bearing meter indication result-
ing from measurefment on the coarse
TACAN (15 cps) signal would also
be correct to within one degree. But
the bearing meter indication result-
ing from phase measurement on the
fine TACAN (135 cps) signal would
be correct to within 1/9 degree.

By itself, the fine systemihas a

nine-fold bearing ambiguity. From |

inspection of the polar plot, Fig. 6
(A), it is evident that along any
nine directions which are exactly 40
bearing degrees apart, airplanes will
see the identical phase as regards
the 135-cps signal, A given measure-
ment on this signal would indicate
accurately where one was inside of
some 40-degree bearing sector, but
one could not know which sector was
the correct one. This is analogous to
the situation in a clock where the
fast moving minute hand (fine indi-
cator) by itself tells the exact min-
ute, but past any one of 12 hours;
the slow moving ‘hour hand (coarse
indicator) by itself reveals the cor-
rect hour sector, but only roughly
tells the minutes past.

In TACAN the 15-cps phase meas-
urement is used to resolve the am-
biguity of the 135-cps phase meas-
urement. For this purpose it has
more than enough accuracy to do the
job safely. However, the idea of a
vernier or clock type bearing indica-
tor with two pointers, where one
dial revolution of one pointer corre-
sponds to 360° of bearing, and one
dial revolution of the other pointer
corresponds to 40° of bearing, is not
presently used. Pilots, for conveni-
ence and simplicity of interpretation,
prefer a conventional 360° bearing
dial with one pointer. In the TACAN
instrumentation, the 15-cps coarse
system phase measurement only in-
itially moves the pointer to within
the correct 40-degree bearing sec~-
tor, and thereafter ensures that it
remains in that sector; but the exact
positioning of the pointer within that
sector is under control of the 135-

www.americanradiohistorv.com

from the phase |

The Completely New

VARIABLE
ATTENUATOR

Subsidiary of International Resistance Co.

... A revolutionory design in attenua-

tors |

¢ PROCF against SHOCK—MOISTURE
—~TEMPERATURE.

® Withstands artbient temperatures of
— 40°C. to + 70°C; 95% humidity.
Resistive elements are accurate, non-
inductive, wire-wound and hermetic-
ally sealed in a special tough plastic
compound.
Greater power dissipation.
Switch surface flat and smooth. ..
easy to clean, BRUSHES CANNOT
TRIP, exceptionally long life.
QUIET... extremely low switch noise
level . .. ideal auvdio mixer controls.
“Lubricated for life” bearings.
Stock types available with “LADDER,’”
7 "H,” “L” and potentiometer
configurations up to 32 steps.
Send for Bulletin A-2 for specifica-

tions and prices.

ﬁw«r- 7”-
11423 VANOWEN STREET
NORTH HOLLYWOQOD 2. CALIF.
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new VIKING

pressurized
MINIATURE CONNECTORS

Note these Viking features:

o FUSED BEAD pressurizing for sealing
around contacts

o MS GASKET for panel sealing

o POSITIVE POLARIZATION

* LOCKING DEVICE, simple and fool-proof
¢ PLATED SHELL... gold over silver

» AUTOMATIC ALIGNMENT

] ACTUAL

Hex mounting nut
Lockwasher

MS Gasket Seal
Fused Bead Seal

Available in 2
shell sizes:
1-4 CONTACTS AND
5-9 CONTACTS

IKING

ELECTRIC

DIVISBION OF VIKING INDUSTRIES. |NC.

21343 ROSCOE BLVD,, CANCGA PARK, CALIF,

e

o

' eliminate  distortion
end freedom of move--i

¥e the realism, separa-
sence and balance of
ind. Auxiliary equip-
n be used up to 400

., Lapel or stand
. unobtrusive . . .

]
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i cps line system phase measurement,

suitably geared down. The very ac-
curate 135-cps signal bearing infor-
mation is also available for opera-
tion of lelt-right meters, automatic
pilots, computers, etc.

Site Error Considerations

The most troublesome source of
errors in omniranges is not instru-
mental but rather propagational.
With reference to Fig. 7 (A}, energy
reaches the airplane not only along
the desired dircet path D, but also
via an indirect path @ and R. In the
illustration the airplane is at a 128°
bearing, and along the direct path the
cardioid modulation that it receives

| has a 128° phase. Some large build-

ing, prominent hill, etc.,, which is at
a 20° bearing (for illustrative pur-
poses) also intercepts some energy
from the beacon, along path Q; this
will have a 20° electrical phase. A
weak, but sensible portion of this
energy may reach the airplane along
path R by reflection or re-radiation.
This may produce appreciable errors,
since the composite signal will have
an electrical phase that in general
dilfers from the phase of the desired
direct signal, and the airplane re-
ceiver can only respo_nd to the com-
posite energy (D -+ R) that reaches
it along all paths.

Since we are dealing with waves,
the characteristics of the composite
signal (D + R) are determined by
vectorial addition, taking into ac-
count the phase and the magnitude
of the individual signals. In the il-
lustration shown in Fig. 7 (B) it is
seen that the composite signal C has
a phase which is 18° different from
the phase of the desired direct signal.
The bearing meter in the coarse om-
nirange would therefore indicate a
geographical bearing which is 18°
in error. As the airplane moves
about, the geometry of an actual sit-
uation changes in a very complex
manner; different reflecting objects
in different directions may all simul-
taneously interact with the direct
signal. The bearing meter may flue-
tuate in quite an erratic manner.

To minimize such effects, the
ground heacon should ideally be lo-
cated over very flat terrain, with no
large buildings, metal structures,
hills, ete., within considerable dis-
tance. Such an ideal location cannot
often be found. in practical cases;
and is far from obtainable on board
a ship, with its complicated super-
structure. Siting difficulties have al-
ways been a bugaboo for omnirange
installations, especially in rough ter.
rain.

This type of error is also greatly
reduced by use of the nine-lobed,
fine omnirange operation of TACAN.

www.americanradiohistorv.com
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HIGH POWER FERRITE

CIRCULATOR

The Canoga ferrite Circulator is a four port
non-reciprocal hybrid junction, which, when
used for stabilizing the operation of high
power magnetrons, is connected as a Double
Termination Load Isclator.

The Circulator may also be used as a com-
bination isoclator-duplexer. In this application,
it replaces the dual T-R duplexer assembly
commonly used in broadband systems. A
simplified model uses a single termination,
with decreased isolation.

5
a5
- il TR
=, L boumie Teeuation \'\
s L0AD ISOLATOR =g
Bl
2 —— e ™~
20 3 A &
18 etz SINGLE L0AD I3DLATOR ::
ek 7 AND ISDLATOR DUPLERER /-
s L
e — 2
B I | |
L ——— il
28" e e i T
] e L,

32
FREQUENC ¥+ KME
LOAD ISOLATOR SPECIFICATIONS

Frequency . ... ... ... ... .. . .8300-9800 mc
Isolation . b do
Insertion Loss . . ... ... ... Less than 0.6 db
Input VSWR, with 2:1 load VSWR

Less than 1.25:1 over the band
Power Handling Ability:

Average Power ,............ 300 watts
Peak Power .................. 250 KwW
Cooling)| i u 1§ pwamepuig o =4 None required
Length of Unit . .... . .. . . . .. 8.5 inches
Weight . ... ... .. .. ... ..... . .2 pounds

Magnetic Field Supply...Permanent magnet
Input & Outpu?

Flanges .. UG-51/U0, UG-52A/U or

UG-39/U, UG-40A/U

Write For Complete Details ond Applicotians

CANOGA CORPORATION

Radar Systems. Receivers, Test Equipment
> Antennas, wWaveguide Components

% 5955 SEPULVEDA BLVD.
VAN NUYS, CALIFORNIA
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Buy PEERLESS
and you buy

the BEST!

Insist on Peerless 20-20
And 20-20 Pius transformers.

Consistent quality.
Uniform response.

Smooth roll-off.
High efficiency. O

Low distortion.
No dips, no peaks.

When your amplifier is equipped
with a Peerless 20-20 Transformer
.(20-20,000 cycles} you can be con-
fident of high quality performance.
Rigid adherence to stringent speci-
fications and tight quality control
are reflected in the outstanding
performance of Peerless 20-20
transformers —surpassed only by
the 20-20 PLUS line.

When superlative performance is
desired, the Peerless 20-20 PLUS
is the answer. The 20-20 PLUS has
all the famous features of the 20-20
line PLUS wider frequency range,
PLUS improved efficiency, PLUS
smaller size, PLUS increased power |
rating, PLUS greater value. You can ‘1
depend on Peerless for the best, |

Write today for the Peerless Catalog

€’) PEERLESS

Electrical Products

ALTEC

Lam5.ad LO8FC8ATIO8

ADIVISION OF

9356 Santa Monica Blvd., Beverly Hills, Calif.
161 Sixth Avenue, New York 13, New York

For product information, use inquiry card on last page.

TACAN

The ultimate theoretical improve-
ment is ninefold, for this reason: It
may be shown by mathematical an-

| alysis, that for objects of the same

re-radiating power, in a multilobe
system the maximum electrical de-
grees phase error between direct sig-
nal and composite signal is the same
as in a single lobe, cardioid system.
This is next explained by reference
to Fig. 7.

First, it is clear that the difference
in phase between direct signal and
reflected signal, denoted by the angle
@ in Fig. 7 (B), will depend on the
particular geometrical configuration
of beacon, airplane, and reflecting

object. And that for the identical |

geometrical configuration, this angle
® will be generally different in a
cardioid and a multilobed system,
because of the different relation be-
tween bearing angle and signal
phase. But in either system, consid-
ering all possible geometrical config-
urations, the range of all possible
sizes of the angle @ is still effectively
the same, namely from 0° to 360°,
since we are dealing with phase
angles. This is indicated in the figure
by the dash-line circle, which repre-
sents the locus of all possible orien-
tations of the reflected signal vector
R compared to the direct signal vec-
tor D in either type of system, for a
given, and small value (a justifiable
assumption in practice) of the re-
flecticn coefficient. In some configu-
rations in one system, and other con-
figurations in the other system, the
reflected signal vector may fortui-
tously be aligned along the direct
signal vector, and would then pro-
duce no error, since the phase of
the direct and composite signals
would be the same.

It is evident that the largest pos- |

sible size of the angle ¢, which angle
is the error in phase between direct
and composite signal, occurs when
the geometrical configuration is such
that at the vertex V in the corre-
sponding vector diagram there exists
a right angle. In a cardioid system,
the corresponding geometrical con-
figuration might be, as shown in Fig.
7 (A), a 108° relative bearing be-

| tween airplane and reflecting object;

in a nine-lobe system, the geometri-
cal configuration might be a 108°/9
or 12° relative bearing between air-
vlane and reflecting object. But in
either system, if the reflected signal
R is 14 the magnitude of the direct
signal D (for illustrative purposes),

| the maximum value of angle ¢ is the

same, approximately 18°.
In a cardioid system, this would

www.americanradiohistorv.com

ENGINEERED

. « « through
EXPERIENCE

to Fit Your Needs

Station WOAY.TV iz an ex-
ample of how TOWER'S engin.
eering and experience can solve
your unusual lower problems.
This 600 ft. tower supporis an
83 #t. TV antenna, an FM anten-
na. an 8 ft, x 12 ft. Microwave
Passive Reflector. and serves as
an AM radiator. From coast to
coast you'll find installations
where TOWER'S “know how"
has paid ofl.

MICROWAVE
TOWERS
and REFLECTORS

Pioneers in Microwave lowers
and reflectors, TOWER Micro.
wave Passive Reflectors are
used by Ihe U. 5. Governmenl,
Bell Telephone Sysiem and lead.
ing manufacturers. For strength,
dependabilily and service . . .
you can ccunt on TOWER.

el

Tower Fabricators
Pnd (Constructons
The World Ouer

OWER

Construction Co.
SIOUX CITY, IOWA
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FRONT LOADING MULTIPLE
HEADER BOBRBIN WINDER
Adjustable Length

Up to 4 heads easily
handled by operator
without shifting position.
Each head winds random
wound Bobbin Coils, So-
lenoids, Repeater Coils
or Resistors up to 212"
long and up to 4" OD.
Each head individually
motorized and easily
portable.

Exclusive time-saving
convenient front loading

spindle faces operator.
Winding traverse infi-
nitely adjustable—no
cam changing.

Up to 7000 RPM winding speed. Exclusive features: 1) Slow-
start eliminates wire breakage. 2) Extra economy positive
stopping magnetic brake. 3) Instant automatic brake release.

Other time-saving features: 1) Instant re-setting automatic
counter. 2) Faster gear changing—gear box handily located
on top of head. 3) One motion by operator re-sets counter and
starts machine —starting switch located directly opposite
counter re-set lever. 4) No oiling necessary--all parts auto-
matically lubricated. 5) Tension conveniently mounted below
spindle.

Increase production, lower costs, lessen down time with
Model 314-AM.

GEO. STEVENS MANUFACTURING CO., INC.
Pulaski Rd. at Peterson, Chicago 30, Ill.

The most complete line of coil winding equipment made

Note extreme compactness

MOST ADVANCED REMOTE
CONTROL EVER DESIGNED

GET THE FACTS, WRITE US TODAY

Interested in cutting operational costs? Rust’s two
new remote control systems con sove your radio
station thauvsands of dollors each year! New
custom-engineered designs, for both directional
and non directional tronsmitters, offer depend-
ability and performance never before achieved.
Why not investigate the possibilities for your
station?

3

industriad co., inc.

130 SIVER STREET
MANCHESTER, N.H.

24 FUNCTION
SYSTEM
Recommended for use in di-
rectionol and multi-tronsmit-
ter installations where vp to
24 control and metering func-

tions are'required.

10 FUNCTION SYSTR!

Recommended for use in non-
directional instollations where no more than .10
control-and ‘metering functions are ‘required.

TELE-TECH & ELECTRONIC INDUSTRIES * October 1955

H

ye e
e ims e T TEHTONT
x T T I 9
iusREn) T 11
I} >

:

3

P aou
18 ¥ asmman

RECLOTHESE

ot

.9

+

amssem
-

- IMMEDIATE DByvery
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large Pittsburgh sto

PENEIPOEERENFAI
PEBEASE S
Tttt

| SEEESEENNEGEE DU

-4

1

SPECIALIZING IN

Extra fine precision-
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n electronics industry.
IRERERRRS .o
voriety of weoves, with stoinless steel ond phosphor- 3

woven meshes used :
} IRESRE
iiOUS M s i
Bross, copper, monel oné pure nickel etc. Available ino :a
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bronze regulerly waven up to 400 X 400 mesh.
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FOR FAST SERVICE CALL OR\WRITE , ..
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&
P-506-CE—Plug with Cap

PLUGS &
SOCKETS

500 SERIES

Proven Quality!

fFor 5,000 Valts, 25 Amperes
per Contact Alterable by cir-
cvit Characteristics,

3
§-506-D8B
Socket wity deep Bracket

Socket contacts of phosphor bronze, knife-switch type, cad-
mium plated. Plug contacts hord brass, codmium plated.
Made in 2, 4, 6, 8, 10, and 12 contacts. Plugs and sockets
polarized. long leckage path from terminal, and termina!
to ground. Caps and brackets, steel parkerized (rust-
proofed). Plug and socket blocks interchangeable in caps
ond brackets. Terminal connections most accessible. Cap
insulated with canves bakelite,

Write for Jones BULLETIN 20 for full details on line.

Howarp B. Jones Division

CINCH MANUFACTURING. CORPORATION
CHICAGO 24, I'LLINOIS
SUBSIDIARY OF UNITED-CARR FASTENER'CORP.

For product information, use inquiry card on last page.
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GET THE FACTS

LOW and constant
contact drop
Low
elecirical noise
HIGH
current density
LONG life ...

dddbadbaddi

LTI, l‘

“§ i,

HIGH PERFORMANCE

BRUSHES
GONTACTS

& Slip Ring Assemblies

BRUSH HOLDERS, CONTACT ASSEMBLIES,
BRUSH ASSEMBLIES =

LAY

USED EXTENSIVELY IN:

SERVOS * GUN-FIRE CONTROLS
TELEMETERING - ROTATING
THERMOCOUPLE and STRAIN
GAGE CIRCUITS - ROTATING
JOINTS - DYNAMOTORS

Wide range of grades available for standord
and special applications. Call on our 40 yeors of
design experience 1o help solve your problems.

OTHER GRAPHALLOY
PRODUCTS: unigue (ait- ,//

frew) self-lubricating Bushings
and Bearings (opplicable —450°
to + JOO*F.; with exponsion co-
efficient holf that of steel will not
seize shaft ot low temperature);
Qil-free Piston Rings, Seal Rings,
Thrust ond Friction Washers,
Pump Vones.

5

T =
GRAPHITE METALLIZING CORPORATION |

1002 Nepperhan Ave. * YONKERS, NEW YORK
D Please tend dato on Grophalloy BRUSHES and CONTACTS.
[ send dara on sUSHINGS.
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' TACAN
‘ (Continued from page 146)

produce a maximum hearing indica-
lticn error of 18°. But in the nine-
|lobe system each degree of electrical
| phase angle of the signal corresponds
to 1/9 degree of bearing, hence the
fine system maximum bearing indi-
cation error would be only 2°. To use
the analogy offered previously, sup- |
pese that by accident (simulating a
site error) one were to displace both |
the hour and the minute hands of a|
clock by 90° of dial angle, a full|
quarter turn. The coarse, or hour
hand reading, would be in error by
three full hours or 180 minutes of in-
dicated time. The fine, or minute
hand reading would be in errcr by
only 15 minutes of indicated time, a
twelve-fold smaller time indication
error produced from the same me-
chanical disturbance.

The considerations studied in con-
nection with Fig. 7 show that the
bearing indication error produced
by a given reflecting object in either
a cardioid or a multilobe system
may vary from some maximum value
down to zero depending on the par-
ticular bearing of the airplane. It is
significance however, to note that as
the airplane flies all around the bea-
con, some average value of error will
he experienced, and that the statisti-
cal average error is approximately
64% of the maximum error, in
either system. In other words, a
multilobe system will accomplish the
|_same perceritage reduction in aver-|
age bearing indication errors as it
does in maximum bearing indication
errors, compared to a cardioid sys-
tem. Hence, the site error improve-
ment comes into play not only from
the point of view of isolated extreme
errors, but also from the more prac-
tically important point of view of
statistical or average behavior.

The improved “site freedom”-of the
TACAN omnirange, due to the fine
svstem, is one of its most useful at-
tributes. With the present equin-
ments, which do not exploit the full
potential accuracy of the principles
used, comparative experimental tests
at various locations have shown very
| substantial reduction in average and
extreme bearing errors caused by
site effects, as compared to cardioid
systems. At sites where a VHF om-
nirange is practically useless, a TA-
CAN beacon can still give fairly good
service. For producing quite accurate
bearings, the site requirements are
much easier to meet with TACAN
than with VHF omniranges.

"HANDS OFF

your oscilloscope
sweep controls

You use your scope faster and easier
with an AIC 54 AUTOSWEEP. It pro-
vides self-synchronization of every sig-
nal at cll frequencies—without adjust-
ment. Just connect it—and forget it!
Both peositive and negative sweep
pelarities. Hard tube sweep of excellent
linearity. NET $240.00.

You can rely on

AIC IM METERS

Used by leading manufacturers of qual-
ity cudio equipment such as Bogen,

Brociner, Fairchild, Langevin, S. B.
Marantz, RCA Victor, Radio Craftsmen,
Webster-Chicago, Webster Electric, etc.
From NET $325.00.

C000COOOOOSOOOOOOOOROOOOROS

NEW WAY to test
- AMPLIFIER TRANSIENTS

Do it faster, easier, more accurately with

AIC #63 TONE-BURST SET

1
0000000000000 000CEOOOOBORR0!

® Do you know about our Logarithmic
Amplifiers?

Do you know about our Preampli-
fiers for acoustical measurement with
condenser microphones?

Both are used by leading acoustical
labs throughout the world.

WRITE FOR CATALOG T-10.

INSTRUMENT
COMPANY INC

Foudio

| Vertical Directivity Considerations

i In radio systems it is possible to | Dept. T, 133 West 14 St., New York 11, N. Y.
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SINGLE

SPIDER GEAR
DIFFERENTIALS

by FORD INSTRUMENT are
7 ways
superior

AVAILABLE IN

four sizes: 1/8”,3/16”, 1/4”, and 5/16”
shaft diameters
FOR EARLY DELIVERY

Ford Instrument’s single spider gear
differentials are engineered to high-
est military and commercial stand-
ards ... to provide extreme accuracy
in addition and subtraction, and in
servo loop applications.

1—High sensitivity.
2—Minimal lost motion.
3~Precision Zerol gears.

4—Corrosion- and wear-resistant
materials throughout.

5 —Minimum working diameters for
compactness.

6~Minimum weights.
7—=Rugged, long-life design.

FREE a fully illustrated

dola bulletin gives per- -
formance curves and = j
characleristics, Please ad- [ J} '-'
Dept. i .
dress pt. T, i Hi..!,ﬁ |
42
o

2  FORD INSTRUMENT
COMPANY

Division of Sperry Rand Corporation
31-10 Thoemson Ave,
Long Island City 1, N. Y.

Rate Servo
Generators Mofors
|
u | :
Telesyn Telesyn
Resolvers | Integrators Synchros

Fard Instrument's standard components
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| instrumental and propagation or site

[ provide greater range of service
without increased transmitter power

by concentrating the energy in a

desired direction by means of direc-

tional antennas. In a point-to-point

communication system both hori-

zontal and vertical directivity may
be used. In an omnidirectional navi-
gation system, obviously only verti- l
cal directivity may be used for this
purpose.

Airplanes that are distant from a
beacon, even if at a considerable
altitude, are located on a line-of-
sight that is very close to horizontal
with respect to the beacon. For a
steeply inclined line-of-sight to exist,
the airplane must be quite close to
the beacon; in this case signal
strength is no problem. The direc-
tion of maximum radiation should |
preferably be slightly “uptilted”
above the horizontal; in this manner
there is less likelihood of strong en-
ergy hitting low lying nearby struc-
tures and hills, and thereby produc- |
ing site errors by re-radiation.

To achieve directivity in the verti-
cal plane, the controlling factor is
the vertical height of the antenna, in
terms of wavelengths. The 1000-mc
DME antennas use this principle to
good advantage; with the 100-mc
omniranges only moderate use can
be made before the physical heights
would become impractical. With TA-
CAN operating wholly in the 1000-
mc band, both bearing and distance
functions make use of considerable
vertical pattern directivity, with
practical antenna heights. The
TACAN antenna central element is
a vertical stack of seven biconical
radiators (“discones”) totaling 48”
in height. The uptilt of the direction
of major radiation is approximately
5° above the horizon. |

System Performance

Complete system errors include

errors, the latter quite variable de-
pending on the location. These are |
very substantially reduced by the
TACAN fine system. The extensive
evaluation tests conducted by the
Air Navigation Development Board
(ANDB) are reported to indicate
that over-all equipment and propa-
gation errors average about three to
five times greater with VHF omni-
range than with TACAN. Average
VHF omnirange errors in the field
are about 3°, average TACAN omni-
range errors are about %°,
Distance accuracy is fundamen-
tally limited by the pulse widths |
used, but in practice depends on the |
refinement of the time measuring
circuits used in particular models of

| airborne equipment. With present |

www.americanradiohistorv.com
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BROADCAST
QUALITY

w564

VARIABLE D¥*

CARDIOID

DYNAMIC MICROPHONE

Every public address installation
... every tape recorder...radio
amateur rig...can have all the
advantages of the E-V Variable D*
principle now used to give better
quality in television and broad-
cast service. This new high-
fidelity “664" has a uniform
cardioid polar pattern, at ali
frequencies. Provides such high
front-to-back discrimination

that unwanted sounds are reduced
by two-thirds, without close-
talking boominess. .. gives clear,
natural reproduction of voice

and music...aimost doubles
working distance from microphone,
Exclusive E-V features make the
“664" highly resistant 1o
mechanical shock and climatic
conditions. .. guarantee extra
rugged service indoors and out.
Can be used on floor or desk
stand or carried in hand.

Model 664. Variable D* Super-
Cardioid Dynamic Microphone.
Uniform response 60 to 13,000
cps. Output flevel -55 db
Impedance 150 ohms and Hi-Z.
Exclusive Acoustalloy diaphragm
Breath-blast filter. Pressure
cast case, satin chrome finish.
18 ft. cable, List price $79.50
*E-V Pal. Pend.

W Y 1 B 1

| FEE]
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FRUOUDRCY un CYOLED FIN WEOmS

Smooth, peak-free response and
high output permits higher
sound level without feedback.

See your E-V Distributor
or wrile for Data Sheel.

ELECTRO-VOICE, INC. = BUCHANAN, MICH.
Expori: 13 E. 40fk 5i. M.Y. 14, Cablas: Arlab
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YEARS OF EXPERIENCE

| CINEMA

DOE [
i 2 [
Tiventy years of : 0
experience and 1
conscientious \&\ *J‘nl
pride is built into W A, .
Cinema resistors. t.__“ PR
Write for catalogue @
on your letterhead. n N
.§ CINEMS gALil
\ ﬂlé’ b 4

CINEMA ENGINEERING €O.

DIVISION AEROVOX CORPORATION
1100 CHESTNUT ST. - BURBANK, CALIF.

Measure Noise-
Check Performance

IN MICROWAVE
SYSTEMS

MICROWAVE

Mega-Nodes

Employing radiated monochromatic tight, the
elght waveguide sizes of KAY Mega.Nodes provida primary

standards covering the microwave spectrum. Useful for

measorement of noise fgures and receiver gain and sensi.
tivity, and for the calibration of standard signal sowrces,
they also provide 2 fast and simple check sn the pers
foermance of radar and other microwave systems. Avail.
able in the following waveguide sizes te cover the range
of 1200-40,000 mc.
RG-62/U, RG-48/U, RG-49/V, RG-50/U,
RG-51/U, RG-52/U, BRG-91/U, RG-537/U,
WR-770, WR-650, WR-510, WR-430, WR-340
(AIl WR numbers fuorescent only.)
Available with fuorescent or inert gas (argon or neon)
tubes. Noise output fluorescent tubes 15.8 db --.25 db
= Noise output argon gas tubes 15.2 db .1 db.
* Moise oulput neon tubes 18.0 db -+.5 db e« Noise
output of inert gas tubes, independent of operating tem-
perature.
Prices $295..—8595. Including Power Supplies
167. per Guide when 3 or more are purchased with
$100. Power Supply

KAY ELECTRIC COMPANY
Dept. T1-10 14 Maple Avenue
Pine Brook, New Jersey

For product Information, use inquiry card- on lasi poge.
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New Miniature POWER OUTLETS

For Small Electrical and Electronic Units

SMALLEST MADE
TAKE STANDARD PLUG
¢ MOUNT FROM TOP OR
BOTTOM OF FLAT

SHOWN" FULL SIZE

l STYLE, OR WITH

BRACKET
¢ CHOICE PRE-WIRED

SOLDERING

TERMINALS

1® PHENOLIC BLOCK

| HAS BARRIER TO
PREVENT SHORTS

¢ AC and DC

No. 221 {above) with soldering
terminals ond steel braocket
with # 6 clearance mounting
holes. Also No. 222 with 6-32
tapped mounting holes. No.
223 {left) with 8" #14 or #16
plastic wire leads ond steel
bracket with #6 cleorance
mounting holes, Also No, 224
with 6-32 tapped mounting
holes.

I ............. A SO

: MOUNT VERNON, N. Y.

paee ale 0000 se 00 TR0

POWERFUL, TOGGLE-ACTION
DEEP-THROAT PUNCH

HANDLES OR HEAD
CAN BE ROTATED 360°
AROUND PUNCH AXIS

CAPACITY
V4" ROUND THRU 16 GA.

PRICE, FOB FACTORY — %40

EXTRA PUNCHES AND DIES
1/16”10 9/32” BY 1/64"” — 50¢ each

WHITNEY-JENSEN
No. 15 PUNCH

WHITNEY METAL TOOL COMPANY
734 Forbes St., Rockford, Ill. Since 1910
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HIGH FREQUENCY

FOR | L6 VOLTAGE

SPACE SAVING APPLICATIONS

GARDE

Miniature & Sub-Miniature
INSULATED STAND-OFFS,
FEED THROUGHS & SPACERS

HERMETICALLY
SEALED HEADERS

MULTIPLE TERMINAL
CONNECTOR HEADS

BARRIER STRIPS
Mcolded as a unit with Bus Bars
require no insuloting backing,

For users to properly assess
the outstanding features and ad-
vantages of Garde Components,
samples will be sent on request. A
detailed technical catalog is now
available. Be sure your name is
on our mailing list.

We have complete facilities to
accommodate your special re-
quirements, ranging from Engi-
neering Consulting Service to Pre-
cision Design and Production.

GARDE

MANUFACTURING COMPANY

MOLDEMS OF THERHEHOPFLAGTIC
THERHCRETTING MATERIA

xnde ¥, Rhode liland
foled Represenigiived in Principal Citiey
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equipments of DME systems, the

}errors are of the order of %% mile at
| 100-mile range, proportionally less
| at closer ranges, down to a minimum
error of about 0.1 mile.

In VHF and in UHF bands service
range is limited not only by trans-
mitter power and receiver sensitiv~
ity, but more practically by line-of-
sight considerations, as affected by
the airplane’s altitude. Both the VHF
iand the TACAN omniranges reach
out to 200 miles or more, subject to
‘line-of-sight limitations.
| DME service in practice is addi-
tionally limited by the built-in max-
imum “search range” of the strobe
circuits and the associated maximum
scale of the distance meter. The
TACAN DME serves out to 200 miles
(nautical) and so matches the range
of its associated omnirange function.

Equipment Models

So far, only military specification
’models of the equipment have been
quantity-produced. Under develop-
ment by FTL for civil use is a less
‘expensive and smaller airborne set
for private fliers. It gives bearing and
distance, with multichannel service
Junder crystal control, but some of
the automatic refinements of the
military equipment are lacking. The
distance is displayed on a number
wheel or Veeder indicator, as in the
ARN-21, but bearing indication and
| channel tuning require some man-
ual control. A preliminary model of
this type of equipment has already
| performed in initial flight tests. Also
under development is a civil air-
lines specification version of an air-
borne TACAN type DME only. Both
|of these civil TACAN models will
have, in addition, built-in provision
for ATC transponder (“radar safety
{ beacon”) service.

‘ 1955 Transistor
Specifications

In this chart, appearing as Section
2 of the Sept. 1955 issue of TELE-
TECH and Electronic Industries and
listing all the transistors commer-
cially avtilable, the address for
General Electric was given as the
| Tube Division, General Electric Co.,
Schenectady, N. Y. The company
advises that the source should be
more correctly listed as: Semicon-
|ductor Products Sect., Technical
Products Dept., Electronics Division,
General Electric Co., Electronics
Park, Syracuse, N. Y.

www.americanradiohistorv.com

For product information, use inquiry cord on lost poge.

'———- ————— -—p wms  am  wm gt o e

| This tube just
| burhed out

{
Qe

et ' /

’
[
L

oL
- N\
i L
Nt
I;I:l..'a
.E‘—H-L:"\-\E._JI
'.‘r‘ ..‘..
I
e \
\

(R fow soohcan
it be replaced

A.ln 2 few

seconds...

e —_

—

F the chassis |

on slides.

"'!.-v‘

‘&rant ™

L Industrial Slides

-
“a W sew

: mounted

i
|
I
I
|
|
|
]
|
i
|
I
|
1
n
l
l
)
|
|
I
I
i
L
|
1
l
!
;
}
!
:
! (We have 2 folder we'd
I like to send you togiv.e
| you an Idea of the big
variety of Grant Indus-
| tnal Slides. Weite to
1 Grant Pulley & Hardware
) Corp. 3175 Whitestone,
| Parkway, Flushing, NoYor
| 944 Long Beach Ave, log
I Angeles 2/, California,

B gl e T e——

TN WP M. . — e R . --.——-..----.-—-.,-_..—.--.-J

l--—-—--‘#w- S G ARV W Suve oy I U deeeas wweh et ewee  GpEPl v GG R S St

157


www.americanradiohistory.com

SERVO
MOTORS

from FORD INSTRUMENT for
EXTREMELY LOW INERTIA AND

& - BULLETINS Molded

B— BLACK NYLON
| Resistors SCREWS and

A %O-page crf\talgg covering il;s e(r:xcapsulaEted
resistor line has been issued by Cinema En- N UTS

.o

gineering - Co. Div. of Aerovox Corp., Bur-
bank, Calif. Dimensional detail, wattage rat-
ings, maximum resistance and military
equivalents are described, and both the CE
100. CE 200, PW 100 and PW 200 series are

HIGH FREQUENCY RESPONSE i illustrated.
Resistors Insulate and fasten without
5 Cata]ogd I?ata Bulletltn Gt -la giving f_c‘l:ompre- bushings, washers, etc.
ensive ata on construc lOn speci cations. " = -
installation, tolerance, voltagep coefficient. In stock 6-32, 8-32, 10 3?

ratings, insulation and others, on type MV
high voltage resistors, 8 pages in all, is of-
fered by International Resistance Co., 401
No. Broad St., Phila., Pa.

| Iselator, Ceramic and Ferrifes

Raytheon Mfg. Co., Foundry Ave., Waltham,
Mass., has available four technical data

fheets. on: bﬁigg ondtl_xre X(;B}a_nd_tlsolatora [

wo on the R- an L-2 errites, an -

one on the R-95 Ceramic. Each data sheet NyGrgp NYI.ON
contains a digest of approximate properties. : .
Crystal Diode Cable CIIpS

Bulletin E-217, a second edition includiné
germanium and silicon diodes, glass-encase
and plastic-encased, is offered by CBS-

Hytron. Danvers, Mass. It contains three Light-weight non-conducting

parts: 1. Construction and advantages. 2. ‘ . 3 ¥
® STANDARD SERVO MOTORS Electrical and mechanical data. 3. Selection | support for wiring, fubmg_, etc.
in nominal ratings of and application. In stock %" to 14" dia.
10w, 5w, 22w, Power and Gas Tubes Fren gm..pﬂuwm
1 1 The Tube Div. of the Radio Corp. of |
L /2W and /2W America, Harrison. N. J., has brought out a ‘ w E c K E s s E R c~o 8
@ SPEClAI.S t completely revised edition of the Power and 5259 N, Avondale Avenue ¢ Chicoge.30, liinois
0 ((}I?s T?espgocfgll%t). This_ 24-tpa§e4 b(lmr]j{l?t . .
o orm No. - contains technical data - — _ S
customer l‘eqll"‘eme"fs- on 178 vacuum power tubes including forced-

air cooled tubes and water-cooled tubes,

ny H i isi Each tube is covered by a text deseription.

Ford Iistments bigh precion | BPRd Sk oS e "

s S Are avall B i nection diagram. Price 20¢. H

voltage models, in 60cy and 400cy L. Are you using the
designs, for a multitude of ap- Transmission Towers TELE-TECH & Electronic
plications. With Ford’s smooth iron, Bulletin No. 2509 is available upon request

low-inertia rotors, thev offer these from the Structural and Tower Dept., Blaw- H 2
advantages: ' Knox Co., Piits., Pa., describing body and Industries DIRECTORY'

leg extensions to both double and single cir-
cuilt towers, in order to obtain desired height.

. . . an important where-to-buy
Miniature Tubes

¢ Linear torque-valtage characteristics

o L . st source book including . . .
LMar tergtesiced iagiegisiin A 12-page bool-]:)let descriging the Gegeral
i i A Electnc Tube ept.'s peration now
* WIRMERENT. Sghlinobl walliag White” is available from the regional equip- . . d
¢ High torque efficiency ment sales offices in Chicago, Los Angeles e complete listing of electronic products

and Clifton, N. J. The booklet illustrates the
successful lint and dust control process em-

Fi =g ployed by G.E.'s receiving tube sub-depart- . up-‘to-duie list of manutacturers
FREE—Fully illustrated P 3 ment in the manufacture of the company's
. . o “Five-Star"” line of high reliability miniature . :
data bulletin gives [ I AR e e exclusive new Lotalizer Index
specificationsand per- o .
formanceinformation. & ¥ Parabolic Antennas

e extensive listing of trade names
Address Dept. TT. A two-color 14-page bulletin describing

R = . -
. arabolic antennas used for radio and tele- . C o ges
48 gision microwave relay has begn am}gunced » directory of electronic distributors
by Prodelin Inc., 307 Bergen Ave., Kearny,
,@ FORD |NSTRUMENT N. J. Antennas described are of the mesh- | di i “Reps”
o] reflector, dipole-feed type in 4, 6, and 10 o directory of representatives (“Reps”)
COMPANY foot sizes.
Division of Sperry Rand Corporation Laboratory Instruments o TV-electronic consulting engineers
! 31-10 Thomson Ave. 4 .
i 't t | o - o 0 -
Long Island City 1, N. Y. colEaUengYHetens an R varsel o TV.radio-electronic engineering societies

data conve}'ters, prese{: countelzi corlxtr?llers.
double pulse generators, an electronic 2 R .
Ford Instrument’s standard components analog simulating equipment are descriked in | e complete finding index (ulphubehcul)
short form Catalog C-701, released by Berke-
' .

ley Div.. of Beckman Instruments, Inec., 2200 |
N\ ] %ﬁ Wright Ave., Richmond, Calif. |
\ / ¥ Proximity Meter ‘ Caldwell-Clements, Inc.
Rate Serva The Fielden Instrument Div. of Robert- 480 Lexington Ave.,
Gencrators Differentials Motors sphaw FI'L:llton C(éufnl;ols fCO., 292280 No. %l_h Stt' 17 N. Y
hila.. Pa., is offering free a 28-page bookle L R
describing thcta proxi{ntitytmeter. a pre(.{iﬁior: | New York 4
electronic instrument that measures withou
$ touching the specimen. The booklet is aimed Telephone: Plaza 9-7880
at helping industry and research installa-
'E'esv" Telesyn tions find solutions to a wide variety of
Resolvers Integrators Synchros problems in precision measurement.
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FREQUENCY STANDARDS .................. 120

Agency—George Hamer Martin Assoc.

GABRIEL ELECTRONICS DIV., THE GABRIEL CO. 123
Agency—Engineered Advertising

GARDE MANUFACTURING CO. ............. 151
Agency—Franklin Advertising Agency

GATES RADIO CO. ..............ooivuen. . 4
Agency—Bartz Adverhsing Agency

GENERAL CERAMICS CORP, ... .............. 48
Agency—George Homer Martin Assoc.

GENERAL ELECTRIC CO. ... ............... 8
Agency—Mazxon, Inc.

GENERAL PRECISION LABORATORY, INC .... 93
Agency—Geer, DuBois & Co., Inc.

GENERAL RADIO CO. . .................... 27

Agency—K. E. Morang Co.

GOOD-ALL ELECTRIC MANUFACTURING €O. . N7
Agency—Ed, M. Hunter & Co

GRANT PULLEY & HARDWARE CORP. ........ 151
Agency—Jomian Advertising & Publicity, Inc.

GRAPHITE METALLIZING CORP. ............ 148
Agency—Kotula Co.

GRAY MANUFACTURING €CO. .............. 142
Agency—Deutsch & Shea Advertising

GRAY RESEARCH & DEVELOPMENT CO. ..... 99

Agency—Toylor & Greenocugh Zo.

HELIPOT CORP. ............. .¢ociiuiinnnn 47
Agency—Darwin H, Clark Ca.

HICKOK ELECTRICAL INSTRUMENT CO. ..... 125
Agency—Ritchie & Sattler, Inc.

HUGHES AIRCRAFT CO. .............00unnn 51

Agency—Foate, Cone & Belding

HUGHES RESEARCH & DEVELOPMENT LABS. .. 137
Agency—Foote, Cone & Belding

HYCOR CO., INC. ... ... .. ... ............ 144
Agency—Allen, Dorsey & Hatfield Inc.

INTERNATIONAL RESISTANCE CO. ....... 19, 21
Agency—Arndt, Preston, Chapin, Lomb & Keen, Inc.

JENNINGS RADIO MANUFACTURING CORP. .. 43
Agency—L. H. Waldron Advertising Agency
JOHNSON CO., E. F. .. ... ................ 131

Agency—Firestone Gaodman Adv. Agency, Inc.

JONES DIV., HOWARD B., CINCH MFG. CORP. 147
Agency—Symonds, MacKenzie & Co. Inc.

KAY ELECTRIC CO. .................ccocun 150
Agency—Josephson. Gulick & Cuffari

KEARFOTT CO., INC. ........c..coviviinnnn 102
Agency—Western Advertising Agency, Inc.

KENNEDY & CO., D. S. . .................. 129
Agency—Larcom Rondal! Advertising

KESTER SOLDER CO. ...................... 115
Agency—Paul J. Steffen Co.

KLEIN & SONS, MATHIAS ... .............. 127

Agency—Buchen Co.

KULKA ELECTRIC MANUFACTURING CO., INC. 150
Agency—L. D, Blehart Co.

LIBRASCOPE, INC. ...............c¢cc0vvennn 136
A ency—Wesrern Advertising Agency, Inc.
lOCKHEED MISSILE SYSTEMS DIV, ... ...... 104

Agency—Hal Stebbins Inc.

MAGNETICS INC. ............cccciiinnnn. 14
Agency—Lando Advertising Agency

MALLORY & CO., INC.,, P, R, ....... 11, 42, 95
Agency—Aitkin-Kynett Co.

MCcALISTER INC., J. G. . .................. 55

Agency—Tilds & Contz Advertising
MEASUREMENTS CORP.
Agency—Frederick Smith Advertising Agency
MELPAR, INC. ...... . ... ... .. ....c.ccou.n. 134
Agency—Equity Advertising Agency

PAGE COMMUNICATIONS ENGINEERS, INC. .. 111

PANOCRAMIC RADIO PRODUCTS, INC. ...... 133
Agency—Horold Marshall Adv. Co., Inc.

PEERLESS DIV. ALTEC LANSING CORP. ...... 146
Agency—Dan B. Miner Co. Inc.

POLARAD ELECTRONICS CORP. ............ 4, 5
Agency—Howard A Harkavy, inc.

PRECISION PAPER TUBE CO, .............. 110

Agency—Symonds, MacKenzie & Co. Inc.

PYRAMID ELECTRIC C€CO. ... ............... 45
Agency—Burton Browne Advertising
RADIO CONDENSER CO. .................. 26

Agency—Harry P. 8ridge Zo.
RADIC CORP. OF AMERICA ...

12, 13, Cover 4
Agency—Al Poul Lefton Co.
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RADIO MATERIALS CORP. ... ........... Cover 2
Agency—Turner Advertising
RADIO RECEPTOR €CO., INC. ............... 52

Agency—Walter ), Zimmerman Assoc.
RAYTHEON MANUFACTURING CO.
Agency—Donahue & Coe, Inc.
RAYTHEON MANUFACTURING €O, .......... 97

Agency—Walter B, Snow & Staff, Inc.

REEVES-HOFFMAN CORP. . ................ 142
Agency—Adams Associotes, Inc.

REEVES SOUNDCRAFT CORP. ............... 103
Agency—G. M. Basford Co,

RELIANCE MICA CO., INC, ... ............. 138

REVERE COPPER & BRASS INC. ............ 101
Agency—S5t. Georges & Keyes, Inc.

ROSEN ENGINEERING PRODUCTS, INC.,
RAYMOND ... ... ... .. .. .cieiiiinnnnn. 136
Agency—Al Paul Lefton Co. Inc.

ROYAL METAL MANUFACTURING €O. .... 9, 10
Agency—Williom Harnt Adler Advertising

RUST INDUSTRIAL CO., INC. ... ............ 147
Agency—Weston Advertising

SHALLCROSS MANUFACTURING €O. ........ 126
Agency—Harry P. Bridge Ca.

SOLAR MANUFACTURING CORP. ... . .. ..., 50
Agency—Allen, Dorsey & Hotfield Inc.

SPRAGUE ELECTRIC CO. ................... 60
Agency—Harry P. Bridge Co.

SPRAGUE ELECTRIC €O. ................... 16
Agency—Stuort Sande Advertising

STACKPOLE CARBON CO. ................. 105
Agency—Harry P. Bridge Co.

STEPHENS MANUFACTURING CORP. ......... 145

Agency—Leech Advertising Co.
STEVENS MANUFACTURING CO., INC., GEORGE 147
Agency—-Burton Browne Advertising
SYLVANIA ELECTRIC PRODUCTS INC. . ... ... 124
Agency—Deutsch & Shea Advertising
SYLVANIA ELECTRIC PRODUCTS INC.
Agency—J. Wolter Thampson Ca.
SYNTHANE CORP. . ... .................... 30
Agency—Arndt, Preston. Chapin, Lomb & Keen, inc.

TELEVISION DIGEST ... ... YT S 143

THERMADOR ELECTRICAL MANUFACTURING
CO., DIV. OF NORRIS-THERMADOR CORP. 135
Agency—West-Marquis, Inc.

TINNERMAN PRODUCTS, INC. . ............. 59
Agency—Meldrum & Fewsmith, Inc.

TOWER CONSTRUCTION CO. ...... oL, 146
Agency—Amundsun-Boesiein, Inc.

TRANSICOIL CORP. ....................... 57
Agency—Harry P. Bridge Co

TRANSRADIO LTD. ........ ................ 140
Agency—Reynell & Son Lid.

TRIAD TRANSFORMER CORP. ............. 122
Agency—Monn Advertising Co., Inc.

TUNG-SOL FLECTRIC INC. ................. 54

Agency—E. M, Freystadt Assoc., Inc.

U. M, & F. MANUFACTURING CORP. .. ... .. 139
Agency—Don Larsen Advertising
U. 5. ENGINEERING CO., INC. ......... ... 112

Agency—QO. K. Fogon Advertising Agency

VARFLEX CORP, .. .. ... ........
Agency—Barlow Advertising Agency Inc.

VARIAN ASSOCIATES ... .................. 18
Agency—Boland Associates

VARO MANUFACTURING C€O. ............. 13
Agency—Taylor-Norsworthy, Inc.
VICTOREEN INSTRUMENT C€O. ............ 118

Agency—Scheel Advertising Agency

VIKING ELECTRIC CO. ..............c0vun 145
Agency—Western Advertising Agency, Inc

WATERMAN PRODUCTS CO., INC. .......... 32
Agency—Abner ). Gelula & Assoc., Inc.

WECKESSER C€CO. ......................... 152

WELWYN INTERNATIONAL, INC. ........... 134
Agency—Jack Gilbert Assoc.

WESTERN GEAR CORP. .. .. ... . .. P $3
Agency—Ruthrauff & Ryan Inc.

WESTINGHOUSE ELECTRIC CORP. ........... [}
Agency—Fuller & Smith & Ross Inc.

WESTON ELECTRICAL INSTRUMENT CORP. ... 128
Agency—G. M. Basford Co.

WHITNEY METAL TOOL CO. ... ........... 150

Agency—Cummings. Brand & McPherson

While every precoution is taken to jnsure accuracy,
we cannot guarantee against the possibility of an
occasional chonge or omission in the preporation
of this index,
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Gor Proven

FREED ve: 10208

MEGOHMMETER

USES
A seli-contained and A.C.-operated instru-
ment for laboratory or production testing of
leakage resistance of insulation materials.
condensers, cables. motors and transformer

windings.
FEATURES

Resistance values indicated directly on a
four-inch meter protected against over-load.
Rapid and safe te use. test voliage re-
moved from terminals. and capacitive com-
ponent discharged to ground in all posi-
tions of mulliplier switch. Maximum short
circuil-current limited to & milliamperes for
oplimum safety of operalmg personnel.
Low resistance in series with component
under test provides very short charging
time for even the very largest capacitors.
Calibration position provided to check ac-
curacy of 500 volts D.C. potential.

SPECIFICATIONS
Range: 1 megohkm to 2.000.000 megohms in
six overlapping ranges selected by a mul-
tiplier switch.
Accuracy: Plus or minus 3% on resistance
values up to 100.000 megohms: plus or
rn":nus 5% dfrom 100,000 to 2.000.000 meg-
oh-1s.
Yoltages on Unknown: The voltage applied
to the unknown terminals is 500 volts D.C.
and is independent (less than 1%) of the
value of the unknown.
Power Supply: 105-125 volts A.C. 50-60
cvcles 30 watts.
Dimensions: 91/; x 1012 x 8 inches.

New FREED

VARIABLE TEST VOLTAGE
MEGOHMMETER NO. 1620

A NEwW COMPANION
TO THE INDUSTRY ACCEPTED

1020-B MEGHOMMETER
The Freed Type 1620 Megohmmeter is «

versatile insulation resistance measure-
ment instrument with a continuously vari-
able DC test potential from 50 te 1000 volts.

Components such as {ransformers. con-
densers. motors. printed circuits, cables
and insulation material can be tested at
their rated voltage and above. for safety
factor.

@ Resistonce — 0.1 megohms to 4.000.000

megohms.
@ Voltage — variable, 50 . 1600 volis,
@ Accurate — plus or minus 5% on all
ranges.

@ Simple — for use by unskilled aperators.
@ Sofe — high valtage relay controlled.

SEND FOR COMPLETE TRANSFORMER
AND INSTRUMENT CATALOGS

INSTRUMENT DIVISION
FREED TRANSFORMER €O., |

1726 WEIRFIELD STREET
BROOKLYN (RIDGEWOOD) 27, N.Y.

NC.

154

For product information, use ingquity card on lost page.

| Thomas A. Edison, Inc.,

e PERSONAL

Robert S. Butts, formerly associated
with Crosley Radio Corp. and Federal
Tel. Labs and a member of the IRE,
has been promoted to the position of
Ass't Chief Engineer of Melpar, Inc,
Falls Church, Va. Robert E. Miller, also
with Melpar, has been promoted to
Project Mgr. of a group of sections deal-
ing with research and development re-
sulting in complete systems for the
Armed Services.

R. S, Butts A, B, Essex

Alois Berny Essex was recently ap-
pointed Administrative Engineer of
Ford Instrument Co,
Rand Corp., 31-10 Thomson Ave,,
L. 1. C, N. Y. Mr. Essex is holder of
eight patents for inventions that added
punch to the nation’s guided missile and
anti-aircraft gun defenses.

H. T. Sterling, president of Wave-
forms, Inc., N. Y. C,, has appointed Dr.
D. B. St. Clair, formerly with Freed
Electronics and Control Corp., as Di-
rector of Research. Dr. St. Clair will be
responsible for the company’s contract
research program, and instrument de-
velopment.

Charles W. Barbour, formerly ass’t
chief engineer with Teletronics Lab. of

Div. of Sperry |

L. Island, N. Y., was recently added to |

the staff of Phebco, Inc, 3640 Wood-
land Ave., Baltimore, Md., as Vice-
President for Engineering.

Philip Chamberlain, formerly Senior
Design engineer at Phaostron Co., 151
Pasadena Avenue, South Pasadena,
California, has been named Chief Engi-
neer.

Rudolph F. Gagg has been named
group executive staff engineer for the
eastern divisions of Bendix Aviation
Corp.

Bert Solomon has joined the staff of
Cinema Engineering Div. of Aerovox
Corp., at Burbank, Calif,, as an elec-
Churchill, manager of the product
engineering section.

Robert C. Puydak, Houchang Hand-
jani, Gerald J. B. Crawford, and Bern-
hard J. Bastian have joined the staff of
the Edison Research Laboratory of
West Orange,
N. J. as research engineers, and Juliana
D. Sareske and Elizabeth M. N. Bovard,
as research chemists.

WwWww.americanradiohistorv.com

| tronic engineer, according to Frank |
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THE ALL NEW

“AURICON

PRO-600’’
for 16mm Optical Sound-On-Film

¥ Self-blimped for completely quiet studio
operation. Your sound-recording microphone
never picks up “Pro-600" Camera noise!

600 ft. film Magazines, for 16 minutes of
continuous ‘‘Talking-Picture” filming.

Synchronous Motor Drive for ““Single-System™
or “Double-System™ Recording.

$1,165.00 Tlist...for “Auricon Pro-600" Mode!
CM-75 “Double-System” professional picture-
camera with built-in features. Also available
at added cost is “Single-System’ equipment
for Optical Sound-Track-On-Film, aiso
View-Finders, 3-Lens Turret, Critical
Ground-Glass Focusing, Tele-Finders, etc. . . .

Sold with 30 day money-back guarantee, you
must be satisfied!

Write for free illustrated
"*Auricon Pro-600"

rA“‘“‘f,,,..od

literature.

H

Auricon

A PRODUCT OF
BERNDT-BACH, INC.
6926 Romaine Street, Hollywood 38, Calif.

MANUFACTURERS OF SOUND.ON-FILM
RECORDING EQUIPMENT SINCE 1931

TELE-TECH & ELECTRONIC INDUSTRIES ¢ Octoher 1955


www.americanradiohistory.com

Do YOU WANT more in orma"on.

. s 0 ABOUT

Use the convenient postage-free cards below
to get information on products listed here and
¢n next page—all advertised. in this issue. The
extra card is for the use of pass-on readers.

PRODUCTS ADVERTISED IN

TELE-TECH

¢ Electronic Industries

601 Ace Engineering & Machine Co.—Shielded enclosures
602 Aceme Eleetric Corp.—TV power transformer

503  Aircraft Armaments Inc.—Envelope detector

604 Alford Manufacturing Co., Ine.—Directional antenna
605  Allen-Bradley Co.—Electronic components

606 Allied Radio Corp.—Free electromic parts catalog
607 American Flite, Ine.—Microphones

608 American Lava Corp.—Preased ceramics

609 American Phenolie Corp.~~Cable nssemblies

610 Andrew Corp.—Anténnas

611 Apex Conted Fabrics, Inc.—Conted fabrics

612 Arnold Engineering Co.—Bobbin cores

613  Audio Devices, lnc.—Aundio products

§13A Audio Instrument Co. Inc.—Oscilloscope, meters
614 Barker & Willinmson, Inc.—Coils

615 Bendix Pacific Div., Bendix Aviation Corp.-~Discriminators
616 Berlant Concertone—Tape recorders

617  Berlant Concertone—Distributors for récorders

618 Berndt-Bach, Inc.—Sound-on-film recording

614 Bomac Laboratories, Inc.—Reflex klystron

620 Bourns Laboratorles—Subminiature potentiometers
621 Burke & James, Inc.—Photo equipment

622  Hurnell & Co., Inc.—Adjustable toroid

623  Bussmann Manufacturing Co.—Fuses

624 Camera Equipment Co.—TV cumeri accessorie

625 Canoga Corp.—Ferrite circulator

626 Chatham FElectronics—Hydrogen thyratrons

627 Cinch Manufacturing Corp.—Printed eircuits & components
628  Cinema Engineering Co.—Resistors

629  Cleveland Cantiiner Co.—Phenolic tubing

630  Commercial Plastics Co.—}’laatic clumps

6l Canrac, Inc.—Mauniturs

632 Cornng Glass Works—Glass capacitors

613 Crosley Div.. Aveo Mfg. Corp.—Engineering personnel

Only one simple form to fill out

Write in boxes the code numbers of products for which
you want information. See list above and on next page.

YOUr COMPANY . ..t c0essasesscssassssascssasscnas

Company address

8 8 s B s e s e e e e s E s e s e me NS LB be bbed s 4s s BEs LR A

Your nome

Your title .. eElle o oluole == B o le

TELE-TECH—OCTOBER 1955

CALOWELL-CLEMENTS, INC., 480 Lexingten Avenve, New York 17

Y

www ame

N
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QUIRY CARD Not good after Dec. 1, 1955
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Cunningham, Son & Co., Inc., James—Audio switches
Eitel-McCullough, Inc.—Amplifier klystron

Electrical Industries Div. of Amperex Electronics Corp.—End sales
Electro-Mechanical Specialties, Inc.—Relays

Electro-Voice Inc.—Cardioid microphone

F-R Machine Works, Inc.—Microwave test equibpment
Factory Enterprises, Inc.—Wire cloth

Fairchild Controls Corp.—Precision potentiometers
Fairchild Engine & Airplane Corp.—Transistor analyzer
Federal Telephone & Radio Co.—Selenium rectifiers

Ford Instrument Co.—Gear differentials

Ford Instrument Co.—Servo motors

Freed Transformer Co. Inc.—Megohmmeter

Frequency Standards—Microwave filters & pre-selectors
Gabriel Electronics Div.—Parabolic antennas

Garde Manufactaring Co.—Terminals & mounts

Gates Radie Co.—Broadcast transmitter

General Ceramies Corp.—Ferramic cores

General Electric Co.—High frequency transistors

General Precision Laboratory, Inc.—Focusing lens
General Radio Co.—Ssweep drive

Good-All Electric Mfg. Co.—Capacitors

Grant Pulley & Hardware Corp.—Industrial Slides
Graphite Metallizing Corp.—Brushes, contacts & sliprings
Gray Manufacturing Co.—Engineering personnel

Gray Research & Development Co.—TV Projection system
Helipot Corp.—Delay line

Hickok Electrieal Instrument Co.—Tube testers

Hughes Ajreraft Co.—Diodes

Hughes Research & Development Labs.—Engineering personnel
Hycor Co., Inc.—Variable attenuator

International Resistance Co.—Wire wound resistors
International Resistance Co.—Precision resistors
Jennings Radio Manufacturing Corp.—Relays

Listings continued on next page

]

Write in boxes the code numbers of products for which ':'
you want Information. See list above ond on next page. .
i
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Listings continued from preceding page

669
670
671
672

683
684
685
686
687
688
689
690
691
692
653
654
695
696
697
698

700
701

E. F. Johnson Co.—Tube sockets

Jones Div., Howard B., Cinch Mfg. Corp.—Plugs & sockets
Kay Electric Co.—Microwave systems measurements
Kearfott Co., Inc.—Microwave components

Kennedy & Co., D, 8. —Antenna

Kester Solder Co.—Solder

Klein & Sons, Mathias—Pliers

Kulka Electrie Mfg. Co., Inc.—Power outlets
Libzascope. Inc.—Analog-digital converter

Lockheed Missile Systems Div.—Engineering  personnel
Magnetics Inc.—Magnetic shields

Malilory & Co., Inc., P. R.—Vibrator

Mallery & Co., Inec:, P. R.—Cardboard capacitors
Mallory & Co., Inc., P. R.—Rotary switch

McAlister Inc., J. G.—Lighting & production equipment
Measurements Corp.—Megacycle meter

Melpar, Inc.—Engineering personnel

Page Communications Engineers, Ine.—Communication systems
Panoramic Radio Prodacts, Inc.—Scnic analyzer
Peerless Div. Altec Lansing Corp.—Trarnsformers
Polarad Electronics Corp.—Spectrum analyzer
Precision Paper Tube Co.—Coil forms

Pyramid Electri¢ Co.—Glasseal eapacitors

Radio Condenser Co.—Capacitors, tuners, assemblies
Radio Corp. of America—Transistors

Radio Corp. of America—Electron tubes

Radio Receptor Co., Inc.—Selenium rectifiers

Raytheon Manufacturing Co.—Germanium diodes
Raytheon Manufacturing Co.—Microwave links
Raytheon Manufacturing Co.—Data on magnetrons & klystrons
Reeves-Hoffman Corp.—Crystal units

Reeves Sounderaft Corp.—Magnetic recording tape
Reliance Mica Co., Inc,—Mica fabricating

Revere Copper & Brass Inc.—Printed circuit copper

‘l)iloain Engineering Prods., Inc., Raymond—Telemetry building
ceks

Royal Metal Manufacturing Co.—Industrial furniture
Rust Industrial Co., Inc.~—~Remote control systems

Shailcross Manufacturing Co.——Decade resistances & voltage
dividers

Solar Manufacturing Corp.—Component & assembly designs
Sprague Electric Co.—Capacitora

Sprague Electric Co.—Wirewound resistors

Stackpole Carbon Co.—Coil forms

DON'T DELAY~—MAIL CARD TODAY

HRST CLASS

PERMIT Ne, 22273
Sec. 349, PLER)

NEW YORK, N.Y.

BUSIMESS REPLY CARD

NO POSTAGE STAMP NECESSARY (F MAILED IN UNITED STATES

POSTAGE WILL BE PAID BY

aidwell-Clements, Inc.

TELE-TECH

& ELECTRONIC INDUSTRIES

480 LEXINGTON AVENUE
NEW YORK 17, N. Y.

(ETAR

INFORMATION?

Use the cards below to get it quickly through . . .
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|
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|
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TELE-TECH

¢ Electronic Industries

711  Stephens Manufacturing Corp.—Microphones
712 Stevens Mfg, Co., Inc., George—Bobbin winder
713  Sylvania Electric Products Inc.—Diodes
714  Sylvania Electric Products Inc.—Engineering personnel
715  Synthane Corp.—Laminated plastics
716  Television Digest—TV reference volume
717  Thermador Electrieal Mfg. Co., Div. of Norris Thermador Corp.—
Transformers
7183 Tinnerman Pruducts, Ine.~—Speed nuts.
718A Tower Construction—Towers & reflectors
713  Transicoil Corp.—Incremental positioner
720  Transradio Ltd.—Subminiature connectors
721 Triad Transformer Corpi~—Subminiature transformers
722  Tung-Sol Electric Ine.—Eleetron tubes
723 U. M. & F. Manufacturing Corp.—Breadboarding
724 U. S. Engineering Co. Jne.—Et¢hed circuits
725 Varflex Corp.—Insulating tubing & sleeving-
726 Varian Associates—Stalo cavities
727 Varo Manufacturing Co.—Tuning fork, frequency generator
728 Victoreen Instrument Co.—Voltage regulators
728  Viking Electric Co.—Pressurized connectors
730  Waterman Products Co., Inc.—Pocketscope
731  Weckesser Co.—Screws, nuts & clips
732 Welwyn International, Inc.—~Vacuum-sealed resistors
733  Western Gear Corp.—Electrical rotary equipment
734  Westinghouge Electric Corp.—Silicon power rectifier
735 Weston Electricnl Instrument Corp.—Inductronic D-C amplifier
736 Whitney Metal Tool Co.—Punch
FACILITATING INQUIRIES THROUGH READER SERVICE
Mony of the advertisements In this issue of TELE-TECH contain date

on the latest developments In their respective fields or dota on the
newest factures of a pariculer product.

Although the facts are presented concisely in the advertisements,

much additiono! informotlon is avalloble to you on request. It s
offered by the manufacturets, all of whom Invite your Inquirles.
Hence TELE-TECH publishes these reader service cards each month to
make your task as ecsy as possible.
Whether you are interested in only one or many of the products od-
vertlsed, o single card will probably mee! all of your requirements.
The extra card Is furnished so that when the magazine is routed to
others in your organlzation, or referred to by others, they too will
have an opportunity to use this simple system of getting information.
In processing the many requests before they are forwarded to the
manufacturers, TELE-TECH has a fost, ingeniovs method which protects
the confidential noture of the requests at oll fimes.

-
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i rermiT Ne 22273
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NEW YORK, N.T.

BUSINESS REPLY CARD
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POSTAGE STAMP NECESSARY IF MAILED IN UNITED STATES

Caldwell-Clements, Inc.

POSTAGE WILL BE PAID BY

TELE-TECH

8 ELECTRONIC INDUSTRIES

480 LEXINGTON AVENUE
NEW YORK 17, N. Y,
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/.?omac

125 MW

REFLEX
KLYSTRON

A new and important addition
to Bomac's line of microwave products is the BL-800, 6780
Reflex Klystron.

Rugged ond reliable the BL-80C. 6780 klystron offers
improved local oscillator performance and dependability
for X-band radar systems.

Unexcelled high altitude operation, without pressuriza-
tion ond eose of installotion without disrupting associated
components or plumbing is now possible.

Controlled manufacturing procedures and rigid testing
standards assure the user electrical uniformity and
mechanical stability.

1. Light-weight, rugged construction
2. Low microphonics
3. Rapid warm up
FEATURESY 4 (ock-nut tuning
5. Viking connector for convenient
installation

We invile your in-

quiries regarding /.;)Olﬂ(lc o[(lboralal'lm. \9I1C.

MASSACHUSETTS

GAS SWITCHING TUBES. TR, ATR snd Pre-TR - DUAL TR and ATR TUBES - SILICON DIDDES wAVEGUIDE SWITCHES
W PRODUCTION REFERENCE CAYITIES - MAGNETRONS - PRESSURIZING WINDOWS - SHUTTER TUBES - HYORDGEN THYRATRONS
REFLEX KLYSTRONS - TRAVELING WAYE AMPLIFIER TUBES - SYSTEMS

B ENGINEERING BEVERLY,
B DEVELOPMENT

Frequency Range 8.5 t0 10.0 kmc
Heater Voltage 63 v
Heater Current 1.2 amps

Resonotor Voltage 350 v
Resonator Current 42 ma
Reflector Voltoge 0 to —1000 v

Cutput Beolts to UG-39/U flange or UG-40A/U choke for
Connection 1 x ¥2 x 0.050 inch waveguide
Base Molded flexible leads. 7 inch leads terminoted in

Viking Connector (VP53 /2AAl plug — V57 /23C1 hood)
Cooling Convection

Tuner Lock-nut

Catalog on request.
Wrile(on your company
letterhead) Dept. T-10
BOMAC Laboratories,
Inc. Beverly. Mass. of
phone Beverly 8000.
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RCA-2ZNT7. For
low-power of applications
such as in hearing-aid devices.

RCA-2N109. For of amplifiers
and closs B p-p power output
stages of battery-operaled
partable receivers. JTwo IN109's
in ¢lass B p-p circuit will give a
power oulput os high os 150 mw.

RCA-2K104. Fos
low-power of service
in communications
and other types of
electroni¢equipment.

Exceptional Uniformity
Extreme Stability

-throughout life!

L T e T T BN
| HIGH- |

| QUALITY !

\——_-_—--—---,

For applications where extreme stability is paramount
... for circuits where very low collector cutoff current
1s essential . . . for services that require exceptional uni-
formity of characteristics . . . RCA-developed transis-
tors provide consistent high-quality and dependable
petformance. Closely-controlled processing and manu-
facturing techniques assure high-level performance
tnitially and THROUGHOUT LIFE!

Here again is specific technical evidence of RCA’s
continuous effort to provide advanced-quality prod-
ucts. For a quick rundown on the ratings and charac-
teristics of the four transistors pictured here, see the
chart. For complete technical data, call your RCA
Field Represcntative—or write RCA, Commercial En-
gineering, Harrison, New Jersey.

_’\
RADIO CORPORATION of AMERICA

ELECTRON TUBES NARRISON, N.J.

RCA-2N105. Far

fow-poawer af

cpplicatians, such as In
hecring-aid devices ond other
applicatians where exlremely
smal! size is required.

Shown octuel size

The RCA-2N77, -2ZN104, -2N10S, and -ZN109 are hermelically sealed, germanium
p-n-p alloy-junclion types—and each carries the RCA one-year warranty!

RCA-2N77 RCA-ZN104 | RCA-ZMI0S | RCA-ZNIO9
MAX, . RATINGS
{Absolute Values):
Colfector Valts =25 =30 =25 =20
Collector Ma. =15 =50 ~15 =50
Collector Dissip. {mw) k13 up fo 150° 38 i}
Operating Temperature [° () 50 70 0 50
TYPICAL OPERATION:T
Collector Volts —4 -4 -4 —4.5
Collector Ma. -0.7 =1 0.7 =13
Alphe {Collector-
to-base tonnection) 55 44 13 [l
Power Gain {db) 4] 41 42 30°°
Power Qutpul (mw) apprax. - - - 75
Source Imped. {ohms) 2450 1400 2300 }375 per base
tonnettion
Load Imped. (ohms) 20,000 20,000 20,000 100 per
collector
Reise Factor {db) 8.5 av. 12 max. 4.5 av. -
Cutoff Freq. [ke) 700 700 750 -
Figure of Merit for
High Frequency
Performance (Mc) 1.7 1.6 2.6 -

* Oepends on tomperature and circoit parameters

H Large Signal

t In common-emitter circuit at 25°C, ambient temp.
** For 2 transistors in class B of circuit, and maximum disfortion ! ¥0 percent
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