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RMC WU DISCAPS

RMC “Wedg-Loc” DISCAPS are designed specifically %
to cut assembly time on all types of electronic equipment i
using printed circuits. U

DISCAP
CERAMIC

CAPACITORS

/

The exclusive wedge design of the leads on these new type DISCAPS

locks them firmly in place on printed circuits . . . eliminates their

falling out during production line operations . . . insures a uniform

connection with a minimum amount of solder.

Available in capacities between 2 MMF and 20,000 MMF in

temperature compensating, by-pass and stable capacity types, ‘‘Wedg-Loc”
DISCAPS will provide worthwhile economies on printed circuit

assembly. Suggested hole size for “Wedg-Loc” DISCAPS is a .062 square hole.

BOOTH 518, Components Ave., |.R.E. Show

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

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
L / Two RMC Plants Devoted Exclusively fo Ceramic Capacitors
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TELE-TECH

& Electronic Industries

MARCH, 1955

FRONT COVER: 43rd ANNUAL IRE CONVENTION being held in New York City, varch 21-24, is once again
the focal event of the radio-TV-electronic industries. Aerial photograph looking north from lower Manhattan
shows location of Waldorf-Astoria and Belmont Plaza Hotels, where convention headquarters and technical
sessions are held, in midtown area, |RE headquarters are a short distance north, bordering Central Park.
Kingsbridge Armory and Kingsbridge Palace, scene of exhibits and technical session:, are located in the Bronx.
More thon 40,000 are expected to attend. For complete convention information, see page B8.

VISIT TELE-TECH & ELECTRONIC INDUSTRIES AT THE IRE SHOW —-EXHIBIT BOOTH 642
TOTALS: Auto Radio Parts; Resistor Parts; Germanium Diodes ........... 3

Electronic Review of the Month

As We Go To Press . ............ BB on0saa6eaaa0n000008000 13

Electronic Industries News Briefs ... .. .. ................... .. 23

Survey of New Products of the Meanth . ... ... ... ... ........ 26

New Tech Date for Engineers . .. ... ... ... ..... ... ... ........ q2

Washingtor News Leffer ... ... ... .. ... .. ... . . .. . iieiienan 104
Bonus for Inefficiency . ...... .. ... . ... .. i, B - Y4
Allocation Sniping ....... .. .. ... oL S GoOoOG00a00000Bdananc: 67
Electronic Press Days ................ 0D GO0G00DN000DaGopaceRa0000 67
Radarscope: What's Ahead for the Elecrromc Industries ............ .... 68
Evaluation of Radar Sea Clutter .. ...................... Allen H. Schooley 70
Data Encoder for General Instrumentation .................. I R Zweizig 72
Stabilizing Transistors Against Temperature Variations Sol She'r and Theodore Kwap 74
Parabolic Reflector for Sound Recording ........ ceereeeeens FoAlton Everest 77

Design of Twin Tee Tuned Amplifiers C. J. Sovont, Jr., C. A. Sovart and R. F. Destabelie 78
A New Music Synthesizer .......c.cov it nninnaanere cnnnenaaa. 80

Cues for Broadeasters .................. e B .. 81
Transient Response in NBFM Receivers .. ..... Stanley P, Lapit and Jerome J. Suran 82
Noise Measurements on Telephone Cireuits . ............. «e.. H. C Franke 85
Reliable Connections .. .. .. ..ot viieunnennn. ... .. R George Roesch 87
1955 IRE National Convention Preview ................. e .. 88
Designing Low-Noise TV Tunerinputs . ........... ... ... ... Juri Sokolov 90
Photoetched Microwave Transmission Lines—Part Two .. ..., Normon R. Wild 92
Ultrasonics for Sandpaper Production .. .......... T Paul W. Joy 93
Variable-Mu Twin Tricde for Airborne Receivers ........ vee.e. ROE Moe 94

How To Plan for Color Television Broadcasting—Part Two
L. E. Ander on - 1d W, O. Hadlock 96

Page from an Engineer’'s Notebook .. ... ...... e . o Joseph F. Sodaro 99
No. 30—Tank Circuit Design
The Peltier Effect .. .. ... .. ... .. e e e 110
DEPARTMENTS
Coming Events ... ............. 16 Military Contract Awards ....... 180 Personal ... ......... e e 184
Industry News ................ 192 New Equipment ............... 100 Tele Tips . ............. TEEEET 38
letters . ..................... 46 News of Manufacturers Reps ...,. 178

TELE.-TECH & ELECTRONIC INDUSTRIES®, Vel. 14, Ne. 3. Published menthly by Caldwell-Clements, Inc. M. Clemenls, President; M. H. Newten, Assistant to
President; John J. Berghi, Vice President and Treasurers M. B. Clements, Secratary. Acceptance under seciion 34.64 Postal Laws and Reguiations authorized
¢t Bristol, Conn,, June 9, 1954. Additional o:ceplunco at New York, N. Y. 75¢ a copy. Subscription Rates: United States and U. S. Possessions: 1 {::r,
$5.00; 2 years $8.00; 3 years $10.00. Canada: | year $7.00; 2 years $11.00; 3 vears $14.00. All othe- countries: 1 yeor $10.00; 2 years $16.00. P
give litle, position and company connections when subscribing. Copyright by Caldwell-Clements, Inc., 1955. I'rinted in U.S

CALDWELL-CLEMENTS, Inc.
® Reg. U. S. Pat. OFf. Fublication Office, Bristol, Conn.
Editorial/Business Offices 480 Lexington Ave., New York 17, N. Y., Tel. Plaza 9-7880

TELE-TECH & ELECTRONIC INDUSTRIES * March 19SS
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TELEMETERING

e BAND PASS

e LOW PASS

in Standard
Miniature
Subminiature

sizes

only Burnell offers

COMPLETE LINE of filters for every channel
and band width...in Standard, Miniature,
Subminiature and “Tom Thunb” sizes...
many available from stock.

MINIATURIZED filters that save 80% space. ..
retain all desired attenuation characteristics.

HERMETIC SEALING, OCTAL PLUGS and other
new features.

yonooo

SPECIAL PHASE LINEARITY characteristics
to conform to new concepts of high accuracy

| PARTIAL LISTING OF MINIATURE TELEMETERING BAND PASS FILTERS telemetering practice.
| 5% | 30% -
- * Coamn Approx
Channel Freq. Band Band i Sl Attenuation .
f—— weigh | wigh | St || TR SPECIFICALLY DESIGNED for telemetering,
A e No- Typa Noa W, L. HI | 15% B W.; 30% B.W. | these filters have found great utility in a
400 CPS. | S-15456 S i ; ’ ;i
$60 " | S-15457 | 515477 | 2i612% | 3t - _g; S _324: wide varlety.of cpmmumcatmns and
;ig = -‘;:;gg 5-15478 | I 40DB — 27%, | 400B — 54 control applications.
I 00 © | sise0| T L asos 15%, ;sosiw/
1700 $-15451 1% x 4%, 32V 1 1b. 7 o1 | 2008 — 237, | 2008 — 47, APPLICATION ENGINEERING service plus
R UG s | 008 — 275, RACHE 547 complete technical literature. Write
2570 515463
S50 S Dept. . ..., for Catalog 102A.
3900 S-15485 | 5.15479 :
4500 S-15486
5400 5.15487 | 515480
7350 S.15468 | 5.1548) [
10500 S.15469 | S.[5482 | 3DB — 15% | 3DB —30%
12300 S15470 | S. 1% 2352y | 9% or. | 2008 — 23%,| 2008 — 467,
14500 S-1547) | 5.15483 40DB — 289, 4008 — 52% Telotype ; Yonkers, N. Y. 3633
22000 5-15472 | 5.15484 {
27000 S-15485
30000 S-15473 | S-15486
40000 S-15474 | S.i5487
52500 515475 - on .
| 70000 | 51547 | 515488 | | BURNELL & co INC First in Toroi
| OPTIMUM OPERATING IMPEDANCES  SOCKET TERMINAL CONNECTIONS *y - and Rejated
INPUT [ OUTPUT YONKERS 2, NEW YORK
. 1 .
Teomipalyl 412 S00schg. Tequinal' L S7681S00 ghans | Pacific Division : 720 Mission 51., 5. Pasadena, Calif. Networks
Terminals 1 & 3 10000 ohms ] Terminals 1 & 7 50000 ohms _l
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Facts and Figures Round-Up ELECTRONIC
March, 1955 INDUSTRIES To T A Ls

84 = 3 1 - —— 1800
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2 Million Auto Radios Lower Shipping Costs Electronic Industry Figures

E. K. Foster, vice pres. Bendix Aviation Corp., West Coast manufacturers are looking into The Los Angeles Chamber of € ¢e, in their
announces that his firm has been awarded con- consolidated shipping possibilities for small “Report on the Electronic Industry™ revised to
tinvance of Ford auto radio business to include freight shipments weighing between 5 and 72 Janvary 1, 1955 have included the following
1956 models. They have made 2 million sets to ibs. Such consolidation avoids high parcel post data summarizing the status of the industry in
date. Here's what was needed for manufacture: rates and permits minimum freight rates. Here's the metropolitan area for 1954:

Number of parts 364,000,000 how they figure:
Weight of parts 24,000,000 Ibs. . Number of firms manufacturing
Total continuous work time 3 years e i ;S‘t” FTATC":'O ‘mi“ ot electronic equipment, compo-
Number of solder joints 176,000,000 19y e s e nents and material 440
Number of connections 280,000,000 i ;;3 fod ¥ 5 lss Number of plant ocations 502
i . 1 . A ] al] Number of products manufactured 172
Length of hookup wire 3,640 miles 4 7.50 £i) 3 4] 260 Total s
. 4 = S0 im L e quare feet of plant
End-to-end distance, all P = &0 am o fadlities 9,750,281

sets 332 miles LY = & ol 20 Number of employees 69,637
Number of rivets 60,000,000 e o SO ANGELES AREA n— Annual Industry Payroll $283,000,000*
Number of tubes 12,000,000 e . o ey, £'.'.'T' va c;.;u A'l ';zm Number of firms doing research
Number of screws 42,000,000 I 3 A 166 209 and development work 203
Length of wire for vibra- 3 ;’3 g :5:. :;g Number of engineering and

tors and output trans- i — G 389 5 design firms 23

. e = ] 43 148 Number of service and
formers (two in each + testing firms 43
receiver) 1,520,000 miles
. . R INDUSTRY BILLING
Germanium Diodes 1955 Resistor Markets Dollar Billing {000 omitted)

Approximately 13,250,000 point-contact (Est.) 1941, 47,000 1943, 95,000
germanium diodes valued at $9,400,000  Composition o 1953, 750,000 1954, 842,000
were sold in 1954. Of this number approxi- 1.5_'béllgmrbumf:_l $35 million
mufe.ly 7,000,0?0 were sold for use in en- Deg;snr:i”io: uonr;"' m $ 4 million Esfimated 1956—1,000,000,000
tertainment equipment. It is estimated thot Wirewound (all types)

8% were sold for replacement purposes. 40 million units $55 million * Estimated
GOVERNMENT ELECTRONIC CONTRACT AWARDS

This list classifies and gives the value of electronic equipment selected from

contracts awarded by government procurement agencies in January 1955,

Actuators ., ., . ........... 1,524,463 Film, radiographic ......... 29,825 Radar Sets .......... .. cee. 5,927,347

Amplifiers ... ............. 215,362 Fluorgraphi¢c Cameras .. ... . 85,991 Radio Sets ................ 7,871,225

Amplifiers & Gyros . ........ . 1,856,111 Generators . ........... oo 1,392,165 Radomes ................. 36,851

Amplifiers, trigger . ... ... ... 76,580 Generator Sets .. ........... 6,060,407 Recorders, radiosonde ....... 127,422

Antennas . ............... 425,732 Generator Sets, motor ....... 65,757 Rectifiers ......... 00600000 27,830

Antenna Assys ........... . 2,418,859 Generators, signal .. ... e 317,89 Repair, computer components . . 160,438

Antenna Controls . ..., ..... 236,710 Goniometers .............. 100,406 Repair Parts, gyre compass .. . 97,424

Batteries ..... AN Ao 088800 3,774,214 Headsets . ................ 271,999 Resistors . .............. a0 25,244

Box Relay Resistors ......... 47,527 Kits . ................... 479,570 Rooms, shielded copper . ... .. 30,900

Boxes, terminal . .... ... .. . 33,083 Kits, generater . .... 000060 o 29,408 Simulators, ground radar,

Cable ........ P, rr 210,776 Kits, limit-switch ... ... ... .. 31,268 jemming ............... 100,668

Cable, power ... ........... 30,275 Kits, modification .......... 35,456 Sockets .............. 5000 28,935

Cable, watertight ... ... . ... 1,217,864 Kits, Parts, etc. ............ 266,274 Solenoids, remote gun firing .. 26,193

Capacitors . .. ............. 30,423 Indicators . ..... 0D00G00000 776,596 Stereoplotter Projectors . ..... 121,594

Chest Sets, radio .......... 90,570 Inverters ................. 858,408 Switch Assys .............. 26,969

Comparators, signal ... ..... 289,421 Machmeters ., ... ......... 224,871 Jwitches . .......... T 29,330

Computers & Transmitters . ... 563,877 Magneto Assys . .......... . 36,355 Switchboards, fire control . ... 47,300

Control Assys ............. 98,637 Motor Assys .............. 199,731 Switches, pressure ... ....... 64,928

Controls, frequency ... ... . .. 85,575 Motors, Booster .. .......... 97,483 felephone Sets ........ 0oado 90,246

Countermeasure Sets . ....... 175,492 Motor Generators ... ....... 1,982,935 fest Equipment, Instrument . ., 128,150

Crystal Units ... ........... 44,113 Motors, servo . ............ 183,380 Testers, cirewit ............. 156,472

Devices, computer ......... . 33,464 Multimeters ., . 27,824 Test Sets . oovevnenrennnnn. 114,897

Diffuser-Mechanism Calibrators 26,982 Oscillaters . ... . ... ...... 218,944 "hermostatic Assys ......... 46,425

Drones, target ............. 5,198,558 Oscilloscopes . .. ........... 65,498 Transformers ,,............ 60,036

Eiectrodes, weiding ......... 129,020 Parts, contrel . ... ..... ... o 35,695 Transmitters, synchro ........ 150,960

Exciters, vibration . .,.,..... 91,682 Plugs and Receptacles ...... 36,410 Tubes, electron ,.......... . 3,064,856
TELE-TECH & ELECTRONIC INDUSTRIES * March 1955 3
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COMPARE TV g6
TRANSMITTER , OPERATING
CHARACTERISTICS ...

and you

will

prefer

g

With S-E’s 50 KW VHF transmitter you get 50 KW PLUS

50 KW PLUS

on any channel, including 13. Actual test results quoted
from '@ “PROOF OF PERFORMANCE" test conducted by
a leading consulting engirneer prove that an S-E 50 KW

transmitter will deliver approximately 56 KW peak

PROOF OF PERFORMANCE

ssssiifrom 500 WATTS

through to

"SUFFICIENT DRIVING POWER IS AVAIL-
ABLE SO THAT EACH HALF OF THE FINAL
AMPLIFIER 1S CAPABLE OF DELIVERING

ALMOST 28 KW PEAK."*

“The final stage of an §-E 3G KW transmitter con-
sists of twe 25 KW diplexed amplifiers.

STTCANTragaionisTorv corn o

The above is a direct quote from a “PROOF
OF PERFORMANCE" report made by a lead-
ing Consulting Engineering firmt on an
S-E equipped station — page 4, paragraph 2.

tName available nupon reqicest.
power. Yet the very same transmitter can be run within
specifications at power outputs as low as 30 KW or at

whatever power level is needed to conform to your

authorized ERP.
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FULL COMPLIANCE WITH FCC
COLOR REQUIREMENTS

S-E transmitters and amplifiers have such high [ : |

monochrome quality because the color quality is ' Pattern Taken Direcsly

also exceptionally good. Designed for color, S-E ‘ from OseilloaBRer Rt

transmitters have never used the back porch clamp- ing Input To The Trans-

ing technique. Curve shows excellent band width mitter.

assuring full response up to 4.2 mc. FCC require- ——

ments pertaining to amplitude vs. frequency re- &

sponse for the system can easily be met, as S-E >

transmitting equipment uses but a very small part |

of the variation allowed. For proof that S-E trans-

mitters and amplifiers will transmit superlative 3 =
e —— P ——— e —

color signals . . . for proof of essential linearity . . .
see stair-step patterns showing input signal and

linearity of output signal through the transmitter Pattern Taken Direcliy
and broad band amplifier stages, recorded directly from Oscilloscope Shofy-
from the oscilloscope. No S-E transmitter in service ing Linearity of Tros:-
has had to be modified to meet color specifications mitter and Broad Bcgd
Amplifier Stages. ————— ——
1 i
-

ability to handle color is engineered into every
S-E transmitter.

AURAL TRANSMITTER EXCEEDS 50 KW transmitter. At the end of the year, we still had
REQUIREMENTS a substantial amount of money left over in our budget.”

... and this in spite of a 10-fold increase in transmitter
Quoting from “PROOF OF PERFORMANCE" report: —

“AM hum and noise level of —53.4 db exceeds the —50
db requirement...The FM noise level of the entire
system was —56 db and —&1db for the transmitter alone RELIABLE. SERVICE

— which complies with —55 db Commission require-

power!!

Although the FCC similarly does not set up standards
Foiainls on service, a valid “FROOF OF PERFORMANCE” must

. X SUMMARY

“The equipment was found to comply with the Com-
mission’s requirements.”’

inevitably rest on sevice to the customer after the
equipment is installed. The Chief Engineer of another
S-E equipped station is quoted as saying: “In the case
of The Standard Electronics Corporation, | would say

that their equipment is only exceeded by the splendid

TUBE LIFE

Although not included in the “PROOF OF PERFORM-
ANCE"” report or covered by FCC specifications, any

cooperation and service we are getting from them.”

l’every moke of transmit-
discussion of PROOF of S-E transmitter and amplifier

PERFORMANCE would be incomplete without mention

of a final-tube expectancy of 5000 hours and more! The

ter before you decide!

Catalog and specification sheets are available,
or ask for a personal demonstration of S-E
transmitters and amplifiers. Write, wire or
“"We didn't change our tube budget when we changed phone Standard Electronics.

Chief Engineer of a large S-E equipped station states:

from a competitive make 5 KW transmitter to an S-E

standard electronics corporation

.g‘ A SUBSIDIARY OF CLAUDE NEON, INC.

285-289 EMMETT STREET * NEWARK 5, N. J.
BIGELOW 3-5510



www.americanradiohistory.com

LOWER
YOUR SET
COSTS

WITH THIS

LOWER-PRICED
DEPENDABLE =
SPEAKER

\.

line of 4” and 5"
speakers
designed for peak
performance. Break
off or cast magnet
may be used.

Low priced only because
of unusually efficient
manufacturing techniques.

Produced under rigid
quality control. Metal
stampings completely \“ v
manufactured in our own Tool, Die and Punch Press Depart-
ments. Exceptionally thorough final inspection. -

I Plugs, transformers and/or brackets to your
specifications.

ower your set costs with this dependable speaker. Write for further in-

* formation TODAY.

MANUFACTURING COMPANY

ROUND LAKE, ILLINDODIS

(50 Miles Northwest of Chicago}
Phone: 6-2161
Specialists in Electro-Magnetic Devices

OTHER HEPPNER PRODUCTS:
lon Traps, Centering Devices, Fly-
Back Transformers and Focomags.

Representatives:

WILLIAM 1. DUNCAN, JR., 3451 N. 10th St., Philadelphia 40, Penna. - RALPH HAFFEY, RR. 1,
U.S. 27, Coldwater Rd., Ft.-Wayne 8, Indiana - IRV. M. COCHRANE CO., 408 S. Alvarado St., Los
Angeles, Calif. - JOHN J. KOPPLE, 60 E. 42nd St., New York 17, N. Y. - BEN H. TOLLEFSON, 144
Collingsworth Drive, Rochester 10, N. Y.

& For product information, use inquiry card on last page.
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TELE-TECH

& Electronic Industries

M. CLEMENTS DR. O. H. CALDWELL
Publisher Editorial Consultant

BERNARD F. OSBAHR  ALBERT J. FORMAN
Editer Associate Editor

DR. A. F. MURRAY JOHN H, BATTISON
Confribuling Editor Contributing Editor
B. V. SPINETTA, Directory Editor
MARTHA USDIN, Assistant Editor
CARL THOMAS, Assistant Editor
R. C. DAVIES, Woshington News Editor
CHARLES F. DREYER, Art Director
PATRICIA SOUTHWICK, Editerial Secretary
STANLEY GERSTIN
Contributing Editor

BUSINESS DEPARTMENT

HOWARD A, REED, Vice President &
General Sales Manager
JAMES S. COLEMAN, Asst. Soles Monoger
JOSEPH DRUCKER, District Manager
PAUL J. CARNESE, Sofes Promotion Manoger
N. McALLISTER, Asst. Business Manager
CECILIA KAVANAUGH, Advg. Records
A. SHILLIN, Production Manoger
480 Lexington Ave., New York 17, N.Y.
Telephane Plaza 9-7880

S. M. GASKINS, Vice President &
Western Manager
JOHN D. LUPTON, District Manager
201 N. Wells 5t., Chicaga 6, lll.
Telephone RAndalph 6-9225

CHRIS DUNKLE & ASSOCIATES
California Representatives
3257 W. &th Street, Los Angeles 5, Calif.
Telephone DUnkirk 7-6149
1651 Market St., San Francisco 3, Calif.
Telephone UNderhill 3-5282

ELMER DALTON, Circulation Manager
A. H. POND, Controlier

Member

—_————

CIRCULATION NOW 27,000

An increose of 5,000, effective with the Jonu-
ory 1955 issue, provides greoter penetrgtion
of plants, stotions and labaratories in the
primary markets of the industry—Manufactur-
ing, Broodcosting and Armed Forces procure-
ment.

These are the markets with greatest buying
power and greatest exponsion, industrially and
geogrophically.

The circulation of TELE-TECH is increasing in
fwa  ways:

1—Grewth of TELE-TECH's Unit Coverage of
top-ranking  engineers—-the  magazine's
basic readership, preselected for compli-
mentary subscriptions.

2—Making poid subscriptions available 1o
other engineers in research, design, pro-
ductian, operation and maintenance.

Although currently effective, the increosed
¢circulation cannot oppear in audit stotements
until the first ho!f of 1955 is oudited.

THE ELECTRONIC INDUSTRIES
DIRECTORY

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

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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You hold the secret of success in printed circuits TACKLE YOUR PRINTEE CIRCUIT ODESIGN JOB WITH THIS HELPFUL GUIDE

if you specify Copper-Clad Phenolite by National. This brochure will defin-
o itely help you in your job of
This is a scientifically compounded laminate =0 achieving minialurization,

auwlomation. Complete cov-
erage of basic technical
facts and design data re-
lated to applied printed
circuilry. Methods of pro-
ducing printed eircuits,
and economic aspects of de-
stgn are treated in detail.
Write Dept. K-3 for your
free. personal copy. Ask
drilled. i argonas for “Mechanize Your
Wiring . . .

possessing all the properties and characteristics
demanded for the job. Among these are high di-
electric and mechanical strength, resistance to

heat, moisture, solvents, oils, acids. alkalies. It is

light in weight—can be machined, punched, sawed,

et how per- P i
L us show you COI pe Clad henol te VISIT THE NATIONAL BOOTH—SPACE 777

can give you less complex systems at lower cost. IRE NATIONAL EXi"OSITION, MARCH 21-24- AT NEW YORK

/
IN CANADA:
National Fibre Company of Canada, Lid. m NA[ TIo NA L

Toronto - Montreal / VULCANIZED FIERE CO.

WILMINGTON 99, DELAWARE

PRINTED CIRCUIT...THE NEW WAY!

(Top) Copper-Clad Phenolite showing
the etched conductor pattern for an
audio amplifier. (Bottom) Here is the
same elched cireuil with tubes and
other companents in place. We have a
complete hullelin crammed with ideas

and data about our laminated plasiics. Also manufacturers of Vulcanized Fibre

May we send you a perscnal copy? Vul-Cot Waste Baskets, Peerless Insulution.

Address Dept. K-3. Materials ilandiing Equipment and Textile Bobbins.
TELE-TECH & ELECTRONIC INDUSTRIES * March 1955 For prosiuct information, use inquiry card on last page.
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hermetically-sealed
terminations and
miniature closures’

AVAILABLE IN A

WIDE RANGE OF
STANDARD TYPES TO
ECONOMICALLY MEET
SPECIAL REQUIREMENTS}

Economical E-! standardized
hermetically.-sealed ter-
minals and minicture clo-
sures are available to meet
olmost any electronic appli-
cation. Samples and recom-
mendations on your particu-
lar needs will be supplied
promptly on receipt of your
dato. Coll or write for com-
plete E-! catalogs, today!

® MULTIPE
ing cushioned glass constructior.
tin dipped for easy soldering.

® SEALED TER
shock resistance and feature-cushioned g
preferred types and special designs.

® OCTAL HEADERS —B
new principle of hermetic sealing. Solid me
mechanical strength.

® E-1 END SEALS —Complete
hermetic seal. For condensers, resistors and other ti
in many standard types.

® COMPRESSION TYPE HEADERS —
destructible and absolutely rigid. Exclusive E-l process afidl
shock and vibration,

® LUG-TYPE, LEAD-THRU INSULATORS
super rugged. For applications requiring voltage ratings from 2000 {
transformers, “bath-tub’ condensers, etc.

® MINIATURE CLOSURES — For transistors and other components
requiring hermetic sealing.-Square, rectangulor and round cases. Supplied in E-I stondord
types or custom designs to specifications.

® COLOR-CODED TERMINALS — Featuring glass inserts with per-
manent coloring in the glass. All types offered in standard, easily-identified RMA color

codes.

AT THE I.R.E. SHOW!
BOOTHS 650, 652
CIRCUITS AVENUE

Kingsbridge Armory
~- New Yark City
Morch 21-24, 1955

ELECTRICAL INDUSTRIES

44 SUMMER AVENUE, NEWARK 4, NEW JERSEY
DIVISION OF AMPEREX ELECTRONIC CORP.

-

> =
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How your telephone call
asks directions... and

gets quick answers

Perforated steel cards, which give directions to the Long Distance dial telephone system,
are easy to keep up to date. New information is clipped (1) and punched (2) by hand on
a cardboard templote. This guides the punch-press that perforates a steel card (3), and
the two are checked (4). The new card is put into service in the card translator ().

13

/

When the Bell System’s latest dial equipment receives orders to
connect vour telephone with another in a distant city, it must find—
quickly and automatically—the best route.

Route information is supplied in code—as holes punched on
steel cards. When a call comes in. the dial system selects the appro-
priate card, then reads it by means of light beams and photo-
transistors. Should the preferred route be in use the system lcoks
up an alternate roule.

It is a simple matter Lo heep thousands of cards up o date when
new switching points are added or routing patterns are changed
to improve service. New cards are quickly and easily punched
with the latest information lo replace out-of-date cards.

This eflicient, flexible wayv of keeping your dial system up to the
minute was devised by switching engineers of Bell Telephone Lab-
oratories, who are continually searching for ways to improve ser ice
and to lower costs. Right now mosl of the Long Distance dia ing
is done by operalors. bul research is hastening the day when vou
will be able to dial directly to other telephones all over the nalion.

BELL TELEPHONE LABORATORIES  #=u,
A

{riproving telephone seivice for America provides tureers for !

crealive men in stientific and techaicaf helds.

TELE-TECH & ELECTRONIC INDUSTRIES * March 1935 for product information, use inquiry card on last page.
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From Original Engineering...

From Original Engineering...and from its half-century of

specialized skills and experience, Machlett once again creates new

criteria of electron tube performance for high power electronics.

Machlett is first again to offer significant, original
design for Irigh power triodes. It was six years
ago that Machlett perfected a heavy duty power
tube series—the first from any manufacturer.
Accepted at once by equipment manufacturers,
now universallv used, these tubes were also
paid the compliment of imitation.

With the New Machlett Triodes
COSTS GO DOWN

Because filainent power is reduced—
up to 60% (enough, in many cases, to pay for the tube).

Because tube life is longer—
increases of over 1009, compared lo conventional types.

Because maintenance is cut—
replacement minimized; cleaning simplified.

Because handling costs are low—
weight down 60 to 70% for air cooled types.

With the New Machiett Triodes
PERFORMANCE GOES UP

Because plate and grid ratings are higher—
broader range of operation is possible.
Because safety margins are usefully increased—

for thermal, mechanical and electrical ratings.

Because lead inductances are very low—
circuit parasitics are reduced by as much as 10-to-1.

Because transconductance is high—
plate efhiciency is increased, grid drive reduced,
stable performance assurved over hroadest loading range.

10 For product information, use ‘Inqulry card cn fost page,

MACHLETT LABORATORIES,
1063 Hope Street, Springdale, Cannecticul

The ahove tubes portray progressive evolution in electron
tube design. Left, Type 892, uses long, high inductance
electrode leads and large glass envelope—a design now
over 35 years old. Center, Machlett developed, electrical
equivalent, industrial ML-5668, has stronger. less induc-
tive internal structures, short glass envelope and sturdier
seals, thicker anode with double heat dissipation capacity.
Right, most modern tube, Machlett’s new ML-6422, uses
cylindrical electrode supports for lowest inductance, great
stability; large coniact area terminals for great seal
strength; close-spaced, precisely-aligned electrodes for
low drive and high efliciency; thick-wall anode for cool
tube operation, high overload capacity: stress-free thori-
ated-tungsten filament for high load current, low heating
power. and longer life.

And Your First Cost is Only One Postecard—that’s all it
takes lo wrile Machlett Laboratories for the [ull story of these
premium design, rugged, coaxial triodes. Learn now what 1o
expect of a modern power triode.

INC.

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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New Performance Crr

Available only from Machlett Laboratories: Eight new rugged coaxial terminal
triodes, with thoriated-tungsten filaments, and incorporating every proven design and
production advance made by Machlett in its heavy duty electron tube experience.
Power Output. 53-10kW  10-15kW  15-20hW  25-40kW  25-50kW
Water Cooled. - ML-6420  ML-6422  ML-6424 M1.-6126
Forced-Air Cooled ML-6421  ML-6423  ML-6425  ML-6427

FATAAAA N @ | c
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SPRAGU

SPRAGUE ELECTRIC COMPANY o

UNIT SHOWN ACTUAL SIZE |

)

vew S - WAT T3 0ue

This power-type wire wound axial-lead
Blue Jackert is hardly larger than a march
head but it performs like a giant! 1t’s a
rugged vitreous-enamel coated job—and
like the entire Blue Jacker family, it is
built to withstand severest humidity per-
formance requirements.

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

miniaturized axial-lead wire wond resistor

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

Axial-lead Blue Jackets in 3, 5 and 10
watt ratings are available without delay
in any quannty }‘Ou requnre, * v *

SPRAGUE WATTAGE DIMENSIONS MAXIMUM

JAYPE NO. RATING L (inches) D RESISTANCE
151 3 Sk 13, 10,000
27E 5 1% %s 30,000 £
28E 10 1% % 50,000 §}

Standard Resistonce Talerance: =*5%

For product information, use inquiry cand on last page.

@

WRITE FOR ENGINEERING BULLETIN NO. 111B

233 MARSHALL ST. « NORTH ADAMS, MASS.

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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Electronic Cooling System
In Pioneer Developments

Heralding radically new electronic
developments, RCA Chairman of
the Board Brig. Gen. David Sarnoff
has unveiled several experimental
devices expected to have consider-
able impact on our way of living in
the coming years. These include a
music synthesizer (technical details
on pages 68 and 80) capable of gen-
erating any sound, an electronic
light amplifier with amplification
better than 20-to-1, and an all-elec-
tronic cooling system for use in
refrigerators and air conditioners.

The cooling system operates noise-
lessly without any moving parts,
motors or compressors. The princi-
ple of operation is based on the “Pel-
tier effect” discovered more than 120
years ago, by which passage of an
electric current through the junction
of two dissimilar materials produces
a cooling or heating effect in the
region of the junction, depending on
the direction of the current. Until
recently this has been just a scien-
tific curiosity because materials
capable of producing sufficiently low
temperatures for practical use were
lacking. New knowledge provided
by recent studies of solid-state phys-
ics have provided some answers.

Nils Lindenblad of RCA Labs, inspecis electronic
cooling system believed to be first of its kind
to achieve practical freezing femperatures,
Operation is based on *'Peltier effect,” described
on page 110

In the electronic cooling syste n,
a series of junctions made of alloys
of copper and zinc surround a con-
tainer. For the present a mechanical
pump is used to circulate water for
removal of heat from the apparatus,
but a means is being worked out to
pump the water electronically. In
one unit 6 oz. of ice froze.

Avtomatic Tetrode Transistor Production

A machine that can automatically
carry out a series of more than 15
steps in making n-p-n tetrode junc-
tion transistors has been developed
by Bell Labs. The device, familiarly
known as Mr. Meticulous will do the
following in less than a minute:

Examine a hair-thin bar of ger-
manium or silicon for electrical
characteristics; accept or reject it;
weld a fine gold wire to a critical
point (the 1/10,000 in. thick center
p-layer) with an accuracy of 1/20,-
000 in.; connect this wire to the
leads; flip the bar over to repeat the
operation: and run a series of tests.

The location of p-layer, and weld-
ing the gold wires to it, are ex-
tremely important. In hand as-
sembly, improper lead attachment
has been a prime cause for rejects.

The machine locates the p-layer oy
attaching a dc source in series w.th
the bar. By shining light on the bar,
current is made to flow. The gcld
wire, with a bias on it, is placed in
contact with the bar and moved
along it toward the p-layer in £0-
microinch steps.

When the wire. touches the p-
layer, the unit acts,as a transistor,
and the current through the har
falls, indicating the, Jocation of the
center layer. The wire. is moved
along the p-layer in 50 microirch
steps to determine its width, moved
back, and then welded by an elec-
trical surge.

The importance of tetrode trars-
istors lies in the fact that they can
operate at very high frequencies.

(For technical details, see Nov. 152

TELE-TECH & ELECTRONIC INDUSTRIES ° March 1955
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Compact Aircraft Radar

A compact and highly sensitive
airborne radar set which can re-
ceive information from distances up
to 200 miles is undergoing tests by
Braniff Internation Airways, which
has installed the unit aboard one' of
its DC-6 commercial airliners. The

‘equipment, developed by Allen B.

Du Mont Labs., is designed to warn
pilots of dangerous terrain, hazard-
ous weather, and for use as a naviga-
tion aid. The radar unit, designated
Type APS 42 B, has already been
successfully used in military trans-
port planes, and the Navy’s new
Lockheed Constellations are being
equipped with the unit.

It contains six basic units weigh-
ing about 200 lbs. total, including

Azimuth ond range Indicator of DuMont’s new
airborne radar installed in pilot’s compartment

the antenna, receiver-transmitter,
control unit, sync unit, and two
azimuth-range indicators. The sys-
tem meets MIL-I-6181 for r-f inter-
ference, operates at X-band (9375
Mc) with a nominal power of 40
kw, and has a scan angle of 120° or
240° for nose mounts. Pulse charac-
teristics for search are 800 pps, 0.75
usec.; for long range and weather,
200 pps, 3.5 usec.; and for beacon
operation, 300 pps, 2.35 usec.

issue of TELE-TECH & ELEC-
TRONIC INDUSTRIES, page 38.)

For more information on the
machine, turn to page 140 of this

issue.

13
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A§ We Go To Press . . . (Continved)

e

Curtiss-Wright's new ultrasonic paris washing machine cleans metal objects such as fuze move-
ments and delicate foils. Objects immersed in solvent solution have grime loosened by cavitatien
and degassing. Power output of BOO k¢ wnits range from 200 to 10,000 watts. Either quartz or
mognetostrictive transducers are employed. Cost of ultrasonic generator and head is about $1250

Flexible Tubular
Waveguide

A new and radically different
medium for transmitting television
and telephone conversations over
long distances which has been used
successfully in experiments has been
announced by Bell Telephone Labo-
ratories. The new medium, a long

is experimental long distance waveguide, made
of flexible copper, two in. in diometer

distance waveguide, is markedly dif-
ferent from modern cable or radio
relay systems—it uses hollow metal-
lic tubes roughly two inches in di-
ameter.

Waveguides made of solid metal
tubing—roughly like a metal water
pipe—have been widely used for
some time for short distances. It
would be possible to use these solid
metal tubes for long distances if they

14

were perfectly straight, but this is
impractical. The new long distance
waveguide is also a hollow tube, but
it is constructed under pressure—
and wrapped inside a flexible outer
coating which holds the coiled wire
in place.

Experiments indicate that both the
solid tube type waveguide and the
new coiled wire or “helical” type
of waveguide can be used together
in communications systems, the first
for short distances and the latter for
long distances.

Although this new form of trans-
mission is still in the experimental

BTL engineer tests transmission through long
distance waveguides of various sizes at Holm-
del, N. J. A two-in. dicmeter was found to be
the best size for new flexibie hollow tube

Curtiss-Wright Enters
Industrial Electronic Field

Curtiss-Wright has demonstrated
a new line of commercially available
electronic equipment for industrial,
medical, laboratory and nuclear ap-
plications. Included are:

An 800 KC ultrasonic washing ma-
chine;

A combined scaler and ratemeter
for use with wvarious counter
tubes;

An industrial TV system with a
super iconoscope capable of elec-
tronic zooming;

A harmonic eliminator for producing

' pure sine wave 60 CPS power;

An ultrasonic drill for cutting hard
materials;

Two non-destructive ultrasonic flaw
detectors;

An infra-red night viewing or “black
light” system;

A beta gauge for automatic produc-
tion control;

A 26.8 MC dielectric heater.

Most of the devices are manufac-
tured under license of the German
firm, Frieseke & Hoepfner.

stage, a recent long distance test
was made at Holmdel in a copper
pipe 500 feet long. Engineers bounced
signals back and forth in the tube
for distances of 40 miles. They cal-
culated that in comparison, the same
waves could have traveled only 12
miles in a coaxial cable with the
same loss in strength. The carrier
frequency for the new waveguide is
about 50,000 megacycles.

New Airliner Radar

New airborne radar, developed es-
pecially for airline use, is going into
its first regular commercial service
aboard a Panagra (Pan American-
Grace Airways) DC-6B operating
between the United States and South
America. The airline announced it
had received the first three X-band
RDR-1 radar sets built by the Ben-
dix Aviation Corporation for its fleet
of new Douglas DC-7B’s, and was
using one unit to replace the APS-
42A radar (a military version) which
it had been operating on its South
American routes under actual flight
and weather conditions since last
April. Lighter, more practical and
simpler to operate than the APS-
42A, the RDR-1 provides the pilot
with a clear picture of the weather
up to 150 miles ahead when flying
at night or on instruments, and spots
the exact location of storms.

MORE NEWS ’

on page 16
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TELE-TECH &

LORAL

See Us at the
I.R.E. SHOW
Booth 821

Audio Avenve

il o

In the past decade, our organization has
developed extensive know-how and experience in the
service of the ARMED FORCES, ard others, in the DESIGN-=
DEVELOPMENT—and MANUFACTURE of specialized ELEC-
TRONIC and ELECTRO-MECHANICAL EQUIPMENT in the
fields of:

® AIRBORNE NAVIGATIONAL EQUIPMENT

® COMMUNICAT ONS SYSTEMS

® RADAR EQUIPHENT

® TEST EQUIPMENT

Our coordinate engineering and manufac-
turing facilities are at your disposal.

LURAL has delivered annually many millions
of dollars of ELECTRONIC EQUIPMENT

o dime.,

@ Worite for Facilities Brochure T-3

ELECTRONICS CRPORATION

794 EAST 140th STREET NEW YORK 54, N. Y.

ELECTRONIC INDUSTRICS *

Mar<ch 1955 Fo: preduct infermarion, use inquiry card on last page.
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As We Go To Press. ..

Standardized Fuses

For some time Bussmann Mfg. Co.,
St. Louis, Mo. and Littelfuse Inc.,
Desplaines, Ill. have worked cooper-
atively to establish a new standard
in fuse clips and fuses for electronic
equipment. The complete data on
this new fuse series will be published
soon. Meanwhile, briefly and in gen-
eral, the fuse electrical sizes will
range up to 10 amperes. Different
sized post-type holders and fuses
have been assigned to each electrical
value, and ear tabs on the fuse metal
end-caps are made to act as keys.
Thus in practice it will be possible
to replace a blown fuse with only one
size larger or lower than the pre-
scribed electrical value. The Under-
writers Labs. have approved the new
standard and it is expected that
manufacturers will be able to effect
substantial design economies through
its use.

RETMA Submits
Radiation Report

The Radio-Electronics-Television
Manufacturers Association has filed
its comments with the FCC on the
Commission’s consideration of an
amendment to Part 15 of the rules
governing restricted radiation de-
vices. The comments, submitted by
the Association’s Director of the
Engineering Dept., W. R. G. Baker,
contained the reports and recom-
mendations of seven technical task
forces. These include: #1, TV re-
ceivers; #2, carrier current equip-
ment; #3, fixed and mobile equin-
ment; #4, community antennas; #5.
radio receivers; #6. test equipment
and miscellaneous: and #7, trans-
mitters,

The TV receiver task force found
that RETMA oscillator radiation
limits for VHF (50 nv/m for low
VHF band. 150 uv/m for hich VHF
band, with linear interpolation be-
tween) have been met by manufac-
turers without serious added cost to
the chassis, and recommends that all
sets made after June 30, 1955 meet
this limit. At UHF it was found that
few, if any, manufacturers were
meeting the 500 wv/m oscillator
radiation limit, and that difficulties
encountered included lack of a suit-
able antenna isclation circuit, and
problems of correlating various
measurements. The task force rec-
ommended that the 500 uv/m max-
imum limit be met bv all UHF re-
ceivers made after Dec. 31, 1956,
with linear interpolation between
upper VHF hand and UHF.

18

COMING EVENTS

March 1-3—Joint Western Computer
Conference and Exhibit, sponsored
by IRE, AIEE, and Assn. for Com-
puting Machinery, Statler Hotel, Los
Angeles, Calif.

Mar. 9-11—Symposium on Electromag-
netic Relays, Oklahoma A&M Col-
lege, Stillwater, Okla.

Mar. 14-18-~ASTE Western Industrial
Exposition and Annual Meeting,
Shrine Auditorium and Exposition
Hall, Los Angeles, Calif.

March 21-24—1955 IRE National Con-
vention, Kingsbridge Armory, New
York, N.Y.

Mar, 28-Apr. 1—Soc. for Nondestruc-
tive Testing, Technical Sessions,
Ambassador Hotel, Los Angeles,
Calif.

Apr. 4-5—Atomic Industry Confer-
ence, sponsored by Atomic Indus-
trial Forum and Stanford Res.
Inst.,, Mark Hopkins Hotel, San
Francisco, Calif.

Apr. 5-7—RTCA Spring Assembly
Meeting, sponsored jointly by RTCA
and Los Angeles Section of IRE, Los
Angeles, Calif.

April 6-10—World _Plastics Fair and
Trade Exposition, National Guard
Armory, Los Angeles, Calif.

Apr, 14-23—International Trade Fair,
Hannover, Germany.

Apr. 15-16—9th Annual Spring Tech-
nical Conference, sponsored by Cin~
cinnati Section of IRE, Engineering
Soc. of Cincinnati Bldg., Cincinnati,
Ohio.

Apr. 18-21—24th National Packaging
Exposition, sponsored by American
Management Association, Interna-
tional Amphitheatre, Chicago, IIl.

Apr. 18-22—National Convention of
Dept. of Audio-Visual Instruction
of Nat'l. Education Assn., Hotel Bilt-
more, Los Angeles, Calif,

April 19-21—12th British Radio
Components Show,
House, London, England.

April 25-27—8th Annual Conference
for Protective Relay Engineers,
A.&M. College of Texas, College
Station, Texas.

Apr. 27-29—7th Regional Conference
and Show, sponsored by IRFE, Hotel
Westward Ho, Phoenix, Ariz.

April 29-30—New England Radio-
Electronics Meeting, sponsored by
Boston and Connecticut Valley
Sections of IRE, Sheraton Plaza
Hotel, Boston, Mass.

May 2-5—3rd Annual Semiconductor
Symposium of Electrochemical
Soc., Cincinnati, Ohio.

May 2-13—British Industries Fair,
London and Birmingham, England.

May 4-6—4th Int’l Aviation Trade
Show, 69th Regiment Armory,
N.Y.

Grosvenor -

May 6—American Assoc. of Spectro-
graphers 6th Annual Conference,
Chicago, Ill.

May 10-12—Metal Powder Show
sponsored by Metal Powder Assn.,
Bellevue-Stratford Hotel, Phila-
delphia, Pa.

May 16-19—Electronic Parts Distribu-
tors Show, Conrad Hilton Hotel, Chi-
cago, Ill.

May 16-20—National Materials Han-
dling Exposition, International Am-
phitheatre, Chicago, 1II.

May 18-20—Nat’l Telemetering Con-
ference and Exhibit, sponsored by
IRE, AIEE, IAS, ISA, Hotel Morri~
son, Chicago, 1.

May 19-21—Global Communications
Conference, sponsored by Armed
Forces Communications Assn., Ho-
tel Commodore, New York, N. Y.

May 24-26—9th Annual Broadcast
Engineering Conference, sponsored
by NARTB, Shoreham and Shera-
ton Park Hotels, Washington, D.C.

May 26-27—Electronic Components
Conference, Los Angeles, Calif.

May 31-June 3—3rd Basic Materials
Exposition, Convention Hall, Phil~ .
adelphia, Pa.

June 1-11--British Plastics Exhibition,
Olympia, London, England.

June 2-5—ARRL Hudson Div, Con-
vention and Amateur Radio Equip-
ment Show, Hotel Adelon, Long
Beach, N.Y.

June 20-23—2nd International Powder
Metallurgy Congress, Reutte, Tyrol,
Austria.

June 20-25—Symposium on Electro-
magnetic Wave Theory, sponsored
by Commission VI of URSI and
Univ. of Mich., University of Mich.,
Ann Arbor, Mich.

July 12-14—2nd Western Plant Main-
tenance Show, Pan Pacific Audito-
rium, Los Angeles, Calif.

Aug. 23-Sept. 3—British National
Radio Show, Earls Court, London,
England.

Aug. 24-26—Western Electronic Show
& Convention, San Francisco Civic
Auditorium, San Francisco, Calif.

Aug. 26-Sept. 4—German Radio-Gram-
mophone and Television Exhibition,
Dusseldorf, Germany:.

Sept. 6-17—Production Engineering
Show and Machine Tool Show, Navy
Pier and International Amphitheatre,
Chicago, 1I.

Sept. 12-16—10th Annual ' Conference
and Exhibit, sponsored by ISA,
Shrine Exposition Hall and Audi-
torium, Los Angeles, Calif.

Sept. 14-16—ACM General Meeting,
Moore School of Electrical Eng.,
Univ. of Pa., Philadelphia, Pa.

Sept. 27-0Oct. 1—Int’l. Anzlog Com-

(Continued on page 175)

) o

MORE NEWS
on page 23
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RIF6410/QK338-—Compact 5 Mw magnetron
stitable for use with local oscillator 726-C
Kiystron (below).

QK362—Miniature
50-watt min. peak
power, tunable
magnetron suit-
able for use with
type 6116 Klystron
(below).

Mammoth or midget—and every type between

Raytheon makes high quality tubes for all your
microwave requirements —over 200 magnetrons
and klystrons from L-Band through K-Band in
all power ranges— by far the largest, most com-
plete line in the industry.

From the 50-watt minimum peak power,

X-Band QK362 for beacon use to the 5 mega-
wait RK6410, QK338 for long range radar,
there are highly efficient Raytheon tube types
to supply reliable service in your present or
proposed syste: ns—whether in standard or spe-
cial*applicatiors.

Yours for the asking, data bovoklets on
Raytheon Magnetrons, Klystrons and
Special Purpose tubes. Write today.

P

(

A

Excellence in Electronics

Vibration, long life, rugged dependability are but a few of the factors considered in the
design and manufacture of Raytheon Microwave Tubes. Check with Raytheon first for
*'proved performance pairs'' of magnetrons and klystrons.

RAYTHEON MANUFACTURING COMPANY
Microwave and Power Tube Operations, Section PL 14, Waltham 54, Mass.,

See the complete Raytheon line at the I.R.E. Show

Kingsbridge Armory—Booths 145, 147, 149

TELE-TECH & ELECTRONIC INDUSTRIES ¢ March 1955

Kingsbtidge Palace—Booths 2, 4

For product Information, use inquiry card on last poge.
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FOR HIGH RELIABILITY

THE NEWEST in G.E.'s wide germanium rec-
tifier line is the 1IN315. Specifically de-
signed for high operating temperatures—
up to 85°C.—and for low reverse current.
(Note: The IN315A exceptionally
low-leakage design is also available.)
Ideal for use in magnetic amplifiers or
other circuits where low-leakage cur-

rent is important. Write today for
details. General Electric Com pany,
Section X7435, Germanium Prod-
ucts,Electronics Park,Syracuse, N.Y.

Production quantities are
now available!

38  For product Informalion, use inquiry card on last poge. TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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AT HIGH TEMPERATURES...

NEW G-E GERMANIUM
JUNCTION RECTIFIER

SPECIFICATIONS FOR 1N3)
- (Resistive or Inductive Load)
' 55°C 71°C 85°C
I
5 Maximum Allowable Peak Inverse Voltage 200 200 100
%5 Maximum Allowable D-C Qutput Current 100 100 100
4! Maximum Full Load Forward Voltage Drop 48 46 A4
Continuous Reverse Working Voltage 150 100 50
Minimum Forward to Reverse Current Ratio 2000 800 500
(Average Forward/Average Reverse at Full Load)
Maximum Operating Frequency (70% Rectification 50 50 50
o Efficiency)
g Storage Temperature 95 95 95
4
Pe=ar e % TEAE
MARCH
Surn Mon Tue Wed Thu Fri Sat
12 3 435

6 7 8 9101112
& Tell your secretary to 131415161718 19|
mark the calendar now. |[2021222324 2526

\
See the G-E Germanium 2i2p28 34:&\
Products Exhibit at LR.E. Convention, N
Booths 192 and 194 at Kingsbridge
Armory, N.Y.C. March 21st to 24th.

Frogress ls Ovr Most Important Product

GENERAL @D ELECTRIC

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955 For produ:t information, use inquiry card on last page. 19
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MECHANICAL ENGINEERS » ELECTRONIC ENGINEERS » PHYSICISTS « CHEMISTS* « METALLURGISTS* « MATHEMATICIANS

A JOB FOR YOU
WITHIN THIS EXPANDING FRAMEWORK

\
A
?

L
II

|

1.
L

W
1 :
iy

A place in
Military
Electronics
for YOU .. .

navigational devices

radar

countermeasures

analog computers
communications equipment

carrier transmitters
VHF receivers
UHF multiplexing
microwave systems

data transmission

data proecessing and presentation
indicators )
plotting systems
telemetering

remote control
servomechanisms
transistor circuitry
operations research
dynamic systems analysis
subminiaturization

solid state physies*

semi conductor research*
transistor development™*

*Phoenix only

Your preferred assignment
in your preferred location

PHOENIX, ARIZONA Motorola Research Laboratories. A staff of 800 enthusiastic scientists
ond engineers working in a resort climate. Special opportunities for experienced men
in transistor research. (Chemists, Physicists, Metallurgists)

RIVERSIDE, CALIFORNIA Motorola Research Laboratories. Missile systems, guidance
and control. Dynamic systems analysis. All electronic military weapons systems.
New modern loboratory building surrounded by orange trees.

CHICAGO, ILLINOIS Motorola Headquarters. Three laboratories. Grow with Chicago,
the communications and transportation center of the country.

Here is your opportunity to become associated with one of America’s
fastest growing, dynamic organizations . . . where you can set your
own challenging course of growth with security, within a broad
framework of military and allied industrial projects.

Note the great diversity of Motorola activities. Write us today.
Select your preferred area of interest and location. State the
important facts of your education, training and professional career.
Minimum of 4 years experience required.

Write, Attention: Daniel E. Noble
Vice-President in charge

MOto IOIa COMMUNICATIONS & ELECTRONICS DIVISION

4501 Augusta Blvd., Dept. T.T. » Chicago Ill.

20 For product informalion, use inquiry <ard on last page. TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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JEANR
SOME THINGS CAN'T BE RUSHED

(¢ - N ' - 1 o 2
i P A
-

-

IT TAKES TIME
TO SHIFT THE SANDS
IN AN HOURGLASS...

...and it takes time to make a good recording disc

Nol the speed-up...but the slow-down...is the tempo of produciion in
prisTo’s Recording Disc Division. PrRESTO’s engineers insist on time-con-
suming operations for the hest reason in the world...it’s the only way to
make the hest recording dises in the world!
Su.rprisingly, PRESTO superior qualily dises are competitively priced... TIME CONSUMING
ofler far more value for the money. See for yourself! STEP 3

IN MAKING A PRESTO
PRESTO Green * Orange * Brown RECORDING DISC

and White label discs are used
throughout the world wherever
fine recording is done

PARAMUS, NEW JERSEY

Export Division: 25 Warren Street, New York 7, N. Y.
Canadian Division: Instantaneous Recording Service,
42 Lombard St., Toronto

The secret of clear, high fidelity
reproduction is proper “aging” of
recording dises. Thal’s why PRESTO
devoles so much lime to the carelul
unhurried “euring” of pPresTO discs
Each presro dise is fully matured v
temperature-controtled and dust-free

conditions. No baking or other forc
ﬂ methods are ever used! Tn time
_ RECORDING CORPORATION (plenty of time!) the perfect recore

surface of PRESTO discs is produced

WORLD'S LARGEST MANUFACTURER yvsvvwér%gijiggnr%%ﬁgﬁil)slgrvlc%lnl%IPMENT AND DISCS
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\DERS IN
NIATURIZATION
R OVER

'ENTY YEARS...

HERMETIC SUB-MINIATURE

AUDIO UNITS

These are the smallest hermetic audios made.

Dimensions ... 1/2x11/16x 29/32 . .. Weight.8 oz.
TYPICAL ITEMS

UTC standardized filters are for

COMPACT
HERMETIC
AUDIO FILTERS

MINIATURIZED
TRANSFORMER
COMPONENTS

ftems below and 650 others in our catalog A.

fpe MIL Pri. Imp.  Sec. Imp. DG in Response Max. level . .

fo. Application Type  Ohms Ohms  PriMA +2db{Cyc)  dbm low pass, high pass, and band

30 inpu input to grid _ TF1AI0YY  50° 62,500 0 150-10,000 +13 pass application in both inter- S e oy

31 Single plate to single TFIA1SYY 10,000 90,000 0 300-10,000 <413 " N TN I W l
_grid, 3:1 o stage and line impedance de- y B

32 Single plate to line  TF1A13YY _ 10,000* 200 3 300-10,000 +13 ; g |

33 Single plate to low  TFIAL3YY 30,000 50 1 300-10,000 415 signs. Thirty four stock values, IEAVENIE;

38 ?‘peldanlc Et tofow  TFIAL3YY 100,000 60 5 300-10,000 + 6 Rl ersgloorders Casef 13/164x R

B ingle plate to Jow 1Al 5 3 -10, . g
impedance 1-11/16 x 1-5/8 —2-1/2 high _[ 1L

35  Reactor _ TFIA20YY 100 Henries-0 DC, 50 Henries-1 Ma. DC, 4,400 ohms. Weight 6:9 0z i

36 Transistor Interstage  TF1AL5YY 25,000 1,000 5 300-10,000 +10 e i e

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

gy e |
pa ; T - SUB-SUBOUNCER
L. —
HERMETIC MINIATURE AV AT AUDIO UNITS
HI-Q TOROIDS e e e T UTC Subouncer and sub-
: T - subouncer units provide ex-
MQE units provide high 0, excellent stability and »h | b S A ceptional efficiency and frequency range in miniature
minimum hum pickup in a case only. 1/2 x : [ size. Constructional details assure maximum relia-
1-1/16 x 17/32 . . . weight 1.5 oz. | P~ s (S N - bility. SSO units are 7/16 x 3/4 x 43/64 . . . Weight
: kY Sy 1/50 Ib.
}vP'cAL ITEMS !lf»d"'rct&{l'tﬂ UCLaD . MA D-c’
No. inductance DC Max. ., 'TYDE_ML _Level Pri, Imp. in Pri. Sec. Imp.  Pri. Res. Sec. Res.
= $50-1  [nput +avu. 200 0 250,000 135 3700
1 A 50 62,500
3 20 mhy. B0 o 1 NC §50-2 Interstage /3:1 4 4v.U. 10,000 0-25 90,000 750 3250
5 50 mhy. 50 < “$50-3 Plate to Line +20v.U. 10,000 3 200 2600 35
7100 mhy. 35 e MQE-7 o 25,000 1.5 500
10 .4 hy. 17 Wz I ] §5D-4  Qutput 420 V.U. 30,000 1.0 50 2875 4.6
kz .9 hy. 12 @ kG §80-5  Reactor 50 HY at lmil. D.C. 4400 ohms D.C. Res.
15 2.8 hy. 72 o3 5 1 s 0w 02 0% 0 _550-6_ Output +20V.U. 100,000 5 60 4700 3.3
*$S0-7  Transistor +10V.U. 20,000 5 800 850
Interstage ) 30,000 5 1,200 125
* Impedance ratio is fixed, 1250:1 for $50-1,1:50 for $S0-3.
Any impedance between the values shown may be employed.
OUNCER (WIDE RANGE) "
AUDIO UNITS HERMETIC il A~
L]
Standard for the industry for 15 yrs. these VARIABLE 1 4 e
units provide 30-20,000 cycle response in a INDUCTORS n — ZZ\
ia. x 1-3/16 high. Weight 1 oz. . = =
EER 746 @0 TS/ TCRTG £ . These inductors pro- : ol r K
TYPICAL ITEMS . vide high Q from 50- I0,0QO
— = ~ cycles with exceptional stability. Wide in- - =
Application Pri. Imp Sec. Imp ductance range (10-1} in an extremely ¥ o o . 1om
Mike, pickup or line to 50, 200/250, 50,000 compact case 25/32 x 1-1/8 x 1-3/16 .. . L s W Ay
1 grid 500,600 Weight 2 oz. 28
T —————— n /—-\
T L rvricaL mems - —
e B o & Gl 13 ' TYPE No. Min. Hys. Mean Hys. Max. Hys. OC Ma s
single plate to line, D.C. 15,000 50, 200,250, 500/600 LILEL 002 .006 02 100 '
_in Pri. . RVC-3 o1l .040 .11 40 %
" Push pull plates to line 30,000 ohms 50, 200,250, 500,600 HVE-5 07 .25 7 20 §
: __platetoplate HVC-6 2 6 2 15 ) E—
Mixing and matching 50, 200/250 50, 200/250, 500/600 HVC-10 7.0 25 70 35 - L
_Reactor, 300 Hys.—-no D.C.; 50 Hys.—3 MA. D.C., 6000 ohms _ HVC12 50 150 500 15 e

ET US MINIATURIZE YOUR GEAR.

¥ MFTAIIC AL YAIID AMEERE £._ FITEES 4 RRIA~ASE

] 0
APPLIED VOLTAGE AT WO0OCYOLLS

UNITED TRANSFORMER CO.

WWW._americanradionisiorv.com

150 Varick Street, New York 13, N. Y, « EXPORT DIVISION: 13 E, 40th St., New York 16, N. Y.
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Electronic Industries News Briefs

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

ADMIRAL CORP. has licensed RADIO
CORP. OF AMERICA for five years under
patents for radio. TV, and automation equip-
ment and_has been licensed by RCA for the
same period for patents in TV and radio
broadcast receiving sets.

AIR REDUCTION SALES CO., Diy. of AIR
REDUCTION CO. INC,, New York, N. Y. has
produced a 20-minute, color-sound movie
on tungsten inert-gas are welding, titled
“Nothing But The Best."

AIRTRON, INC., Linden, N. J. has signed
a license agreement to manufaciure micro-
wave ferritle elements and fesrrite-containing
microwave devices with HUGHES AIR-
CRAFT CO., Culver City, Calif.

ALTEC SERVICE CORP. will sell public
address systems made by ALTEC LANSING
1o commercial users throughout the U.S.
Distribution will be made through GRAY-
BAR ELECTRIC.

AMERICAN STANDARDS ASSOCIATION,
New York. N. Y.. reports that there are
1440 American standards in use in the U. S.
Vice Admiral George F. Hussey. USN (ret.).
managing director, states that 200 committees
are now working on standards projects.

ARVIN INDUSTRIES, INC., Columbus.
Ind.. has formed an electronics products
division to specialize in subcontract work on
military and industrial projects. Glenn W.
Thompson, pres.. has announced that Leo W.
dB_lll:n.S has been named sales manager of the

ivisioi.

AVION INSTRUMENT CORP. Paramus,
N. J. will relocate in Riverdale, Md. as part
of the long range expansion plan of its
parent company, ACF Industries, Inc. The
site is now occupied by the ACF Engineering
and Research Div.

BECKMAN INSTRUMENTS, INC., Fuller-
ton, Calif. has acquired SPECIALIZED IN-
h1l§UDlP}NTS CORP., and SPINCO SERV-
CE CO., of Belmont, Calif. The acquired
companies will be known as the SPINCO
DIV. of BECKMAN INSTRUMENTS, INC.
with headquarters at Belmont.

ECLIPSE-PIONEER DIV., BENDIX AVIA-
TION CORP., announces that the PB-10A
automatic pilots with '‘flight path control,”
designed and built by the division, will be
installed in the Vickers Viscount airliners
to be placed in service in 1955.

BLONDER-TONGUE LABS., INC. of West-
field, N. J., has fully equipped and staffed
its second pant near Newark, N. J., to
handle additional manufacturing space.

BRUSH ELECTRONICS CO. DIV. OF
CLEVITE CORP. has execuled, with ERIE
RESISTOR CORP., a license agreement with
GULTON MFG. CORP. and GLENCO CORP.
under which GULTON will make, use and
sell bariuin titanale elements in the phone
pickup and accelerometer fields.

BUD RADIO, INC, has purchased a new
building in Cleveland, Ohio, which will add
30,000 sq. ft. of space to the present facility.

S. W. CALDWELL LTD. has purchased a
building at 443 Jarvis St., Toronto, Ont.
Can., 10 house expanded production and of-
fice facilities.

CBS-COLUMBIA DIV, of COLUMBIA
BROADCASTING SYSTEM will manufactiure
closed circuit industrial color TV equipment
in addition to making TV and radio re-
ceivers. specialized defense itfems and indus-
trial electronics apparatus.

COLLINS RADIO CO. of Cedar Rapids,
fa.. will manufacture 224 VHF receivers and
transmilters for use by UNITED AIR LINES
for installation this summer.

ELECTRODATA CORP. of 717 N. Lake
Ave.. Pasadena 6, Calif., has delivered three
complete “'Datatron” high-speed electronic
data processing inachines to LAND AIR INC.,
Dayton, Ohio, ALLSTATE INSURANCE CO.,
Sécokie, m., and ARMA CORP., Seatile,
Wash.

ELECTRO TEC CORP.. S. Hackensack,
N. J., has been granted a patent covering
its process for the manufacture of precision
slip ring and commutator assemblies.

GENERAL ELECTRIC CO. has opened a
“Systems Cenier” for its Heavy Military
gle?mnic Equipment Dept. in Syracuse,

GENERAL ELECTRIC CO., Syracuse, N. Y.
has revealed a radar cathode ray tube that
enables ships to ‘‘see’” 50 miles ahead and
30 miles behind. The tube was installed by
GE in navigational radar sets now in use
on Navy cargo vessels.

GENERAL INSTRUMENT CORP., Eliza-
beth, N. J. has added a new 81,500.000 radio-
TV-electronics plant to its five factories in
the U. S. and Canada. It is adaptable to
either civil or military production.

GERMANIUM PRODUCTS CORP., 25
Cornelison Ave., Jersey City 5, N. J., has
cul transistor prices up to 40 and 50% on
some types.

G. M. GIANNINI & CO., INC. of Pasa-
dena. Calif. and E. Orange. N. J., has estab-
lished Sales and Field Engineering Offices
at 8 S. Michigan Ave., Chicago, Ill.

GUDEMAN CO., electronic componenls
manufacturer has moved its Sunnyvale,
Calif.. plant to a new building at 19¢ Com-
mercial St.

GYROMECHANISMS, INC., gyroscope and
potentiometer producers. has acquired a
building opposite its Halesite, Long Island,
plant that will house the design and engi-
neering staffs and increase production fa-
cilities 20%.

HAMILTON WATCH CO. has acquired the
outstanding shares of the HATHAWAY IN-
STRUMENT CO., Denver, Colo., producers
of electronic electro-mechanical instruments.
Mr. Claude M. Hathaway will continue as
president.

HEPPNER MFG. CO., Round Lake, Ill, is
building a new section to be occupied by
the enlarged tool, die and punch press de-
partment.

INTERNATIONAL RECTIFIER CORP., EIl
Segundo, Calif., has announced a 5 to 10%
price increase on selenium rectifiers made
necessary by a 209% increase in selenium
cost.

KETAY INSTRUMENT CORP., has merged
with NORDEN LABORATORIES CORP. The
major executives of the combined companies
are Morris F. Ketay, pres., Paul W. Adams,
exec. vice-pres., Benjamin Gross, board
chairman.

KETAY INSTRUMENT CORP. has leased a
20,000 s¢. ft. plant in New York City to ex-
pand its co_nstruction of aircraft instruments.

LINK AVIATION, INC. has purchased a
new plant in Binghamton, N. Y., thus add-
ing 2 buildings to its present facilities.

MAGNECRAFT ELECTRIC CO. has moved
1o its new plant at 3352 W. Grand Ave.,
Chicago 51, Ill.

MICRO SWITCH DIV. OF MINNEAPOLIS-
HONEYWELL REGULATOR CO. has opened
a new assembly plant in Independence, Ia.,
to expand its production of mercury
switches and snap-acting switch products.

MICRO SWITCH DIV. OF MINNEAPOLIS-
HONEYWELL REGULATOR CO. has estab-
lished new sales offices in Phoenix, Ariz.;
Charlotte, N. C.; and Denver, Colo.

MOTOROLA. INC., Chicago, Ill.. is negoti-
ating to acquire an 18-acre tract in Phoenix.
Ariz.. according to Paul V. Galvin, pres.,
on which to construct facilities for engineer-
ing and light manufacturing that would ac-
commodate 400 to 500 people.

PHILCO CORP.,, Government & Industrial
Div., has heen awarded a *Sidewinder”
?-)uided missile contract by the Bureau of

rdnance.

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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PRECISION RADIATION INSTRUMENTS,
INC. has removed its facilities to 4223 W.
Jefferson Blvd., Los Angeles. Calif. The
company's sales offices will remain at 2235
S. La Brea Ave.

_RADIO CORP. OF AMERICA has been
licensed by INTERNATIONAL TELEPIONE
& TELEGRAPH CORP. for commercial
radio apparatus and tubes.

RADIO CORP. OF AMERICA will mer-
chandise broadcast antenna towers manu-
factured by DRESSER-IDECO CO. of 875
Michigan Ave., Columbus 8 Ohio. to RCA
Specifications. Under this arrangement
broadcasters will be able to purchase a com-
plete package of TV broadcast equipment.

ENGINEERING PRODUCTS DIV, RADIO
CORP. OF AMERICA, Camden, N. J., has
completed the 478-mile microwave radio
system line linking the key compressor sta-
tions of the EL PASO NATURAL GAS CO,,
El Paso, Texas

THE 1955 NATIONAL ADVISORY COM-
MITTEE FOR AERONAUTICS has appointed
Dr. H. S. Seifert to the subcommittee on
rocket engines and Dr. James C. Fletcher to
the committee on stability and control. Both
scientists are with the senior staff of the
gAlI}fIO-WQOLDRlDGE CORP., Los Angeles,

alif.

RYAN AERONAUTICAL CO. San Diego,
Calif.. will build the mid-section of the
fuselage of the Air Force's Boeing KC-135
jet tanker-transport, the prototype of which
reached 550 miles/hr. on its first flight
July 15, 1954,

STANDARD ELECTRONICS CORP., New-
ark. N. J., subsidiary of CLAUDE NEON,
INC., has announced a new unit-engineered
kit for converting RCA-TTSA water-cooled
TV transmitters to air-cooled operation.

SUPEREX ELECTRONICS CORP. has
moved its offices and factory to a larger
Il\)lui[;:ling at 4-6 Radford Place, Yonkers,

SYLVANIA ELECTRIC PRODUCTS INC.
plans to establish a company-wide Data
Processing Center for which it has con-
tracted to lease a “Univac'’ electronic com-
ﬁsting system from REMINGTON RAND,

SYLVANIA ELECTRIC PRODUCTS INC.
has established its 9th operating division.
the Electroni¢c Systems Div. at 175 Great
Arrow_Ave., Buffalo, N. Y. Henry Lehne is
general manager of the new division.

SYLVANIA ELECTRIC PRODUCTS INC.
has begun manufacturing operations in the
TV picture tube plant in Hatboro. Pa.. for-
merly owned by NATIONAL UNION ELEC-
TRIC CORP. David K. Elwell is plant man-
ager.

TEKTRONIX, INC, Chicago, Ill., has
opened a replacement parts, mainienance in-
formation and field engineering office that
wiill be headed by George Edens, formerly
of the company's Syracuse field office.

THOMPSON PRODUCTS, INC,, makers of
aircraft and electronic parts, is planning a
$5.000,000 study center east of the Tapco
plant. Euclid, Ohio. The first two units will
e started by fall, 19535.

TRANS-AMERICAN PRECISION INSTRU-
MENT CORP. of Flushing, N. Y., has be-
conie the INSTRUMENT DIV. of STERLING
PRECISION INSTRUMENT CORP. No
change took place in executive personnel.

YARDNEY ELECTRIC CORP. has organ-
ized a new Applications Consultation Dept.
offering free engineering advice on bhattery
or portable power source problems. Address
inquiries to Applications Consultation Dept:,
40-46 Leonard St., New York 13, N. Y

) o

23

MORE NEWS
on page 26
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YOUuR OMNMLY SoURCE
of a Complete Line of MAGNETIC MATERIALS

Arnold products include all grades of Alnico permanent magnets (cast and
sintered) . . . tape-wound cores of high-permeability alloys, such as Deltamax,
Permalloy and Supermalloy . . . types "C"" and "E" cut cores of Silectron in
any size or weight range from a fraction of an ounce to hundreds of pounds
(50 Ibs. max. on 12-mil C cores); also round, square and rectangular Silectron
cores . . . powdered Mo-Permalloy cores . . . Cunife, Vicalloy, Permendur and
other magnetic materials. Special magnetic components can be produced to
meet your specific requirements; and such products as powder cores, tape-
wound cores, and C and E cores are carried in stock in a wide range of standard
sizes for immediate delivery. Many sizes of cast and sintered Alnico magnets
also are stocked.

In other words, Arnold magnetic materials can answer any requirement
you may have. It is the only complete line in the industry, and in addition,
Arnold maintains complete control over every production step from raw
marterials to finished products. Such a source can bring you advantages in
long experience and undivided responsibility, and in unequalled facilities for
quality production and control. ® Let us supply your needs.

TECHNICAL DATA ON
ARNOLD PRODUCTS. .. Write
for your copy.

Bulletin GC-106 . . . General information on all
Arnold magnetic materials: permanent magnets,
tape-wound and powder cores, erc.

Bulletin TC-101 A . . . ""Properues of Deltamax,
4-79 Mo-Permalloy and Supermalloy’"—28 pages
of technical data on Arnold Tape-Wound Cores.

® S B 8 4 5 6 B P S S S B s s s s s E o0

Bulletin PC-104 . . . “"Molybdenum Permalloy
Powder Cores’'—16 pages, complete technical _ WEBISSHE
dara. ‘
sutrn sca7_“sold siccvon cos”— - || HE ARNOLD JENGINEERING (OMPANY
52 pages of valuable data, covering a complete
range of core shapes, sizes, tape gauges, erc. SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION
[;&L General Office & Plant: Marengo, lliinois
ADDRESS DEPT. 1-53 Q’.“‘o DISTRICT SA{ES OFFI(ES B N_EW York: 350 Flﬂh Ave. ,
s Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St.
24  For product informatlon, vsa inguiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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Now!

U. S. Nary Photo

the new PHILC

zy IN263 Crystal Diode

2 45
FEATURES
e Superior detection ability.

o Greatly improved noise figure aver
previous types.

s Reversible for use in balanced mixer
circuits.

e 20° higher range in ambient oper-
ating temperatures.

e Controlled processing . . . rigid test-
ing assures uniform diade character-
1stics

PHILCO CORPORATION

The greatesc mixer crystal advance in over 15 years! Philco’s intensive program ¢
reduce noise in radar front ends brings you this new "X band diode, the IN263. No
the noise figure is improved 2 to 3 db over the performance of ordinary crystals ..
equivalent in over-all performance to @ power increase of 100%.

The 1N263 is a hermetically sealed point-contact germanium diode, designed t
withstand environmental testing far beyond present milicary specifications. Maximu
ambient operating temperatures have been increased 20° C over present mixer dioc
ratings to reach 90° C.

This new Philco diode will, with minor circuit modifications, operate in present rad
systems. Icis the only diode that can be reversed for use in either side of a balanced circu

Now in production and available. For complete information write Philco Dept. T

VWWWV/. A c adlv U U
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Survey of

New Producis of the Monith

Capsule summaries of latest electronic developments provide handy

reference for engineers in the market for new equipment and components

MAGNETIC RESOLVER, Series 1800, is a
fast response unit offered by John Oster
Mig. Co.. Avionic Div., Racine, Wis. espe-
cially suited for driving circular sweep
radar presentations. Rotor and stator in-
ductance values can be supplied held within
*3% (Ask for A-2-31)

AC “VOLTECTOR,” produced by Hivolt
Ltd., 34a, Pottery Lane, Portland Rd., Lon-
don, W. 11, can detect the presence of ac
current without contact with the conductor.
Unaffected by ordinary insulations, but can-
not penetrate earthed metal sheathing. (Ask
for A-2-32)

K-BAND RF HEADS, made by Vectron, Inc.,
408 Main St., Waltham 54, Mass,, are com-
plete microwave tuning units that include
an r-f assembly and a K-Band mixer. De-
signed for use with the Vectron SA25 micro-
wave spectrum analyzer. (Ask for A-2-33)

1.OW RESISTANCE BRIDGE, Model 604, by
Zhasta Div., Beckman Instruments, Inc.,
1432 Nevin Ave., Richmond, Calif., provides
means for checking low resistances (100 to
10KQ) to a high degree of accuracy (0.25%).
Three full scale ranges. (Ask for A-2-34)

“VECTORLYZER,” made by Advance Elec-
tronics, Co.. Inc., 451 Highland Ave., Passaic.
MN.J. measures vector sum or difference of
iwo voltages, imaginary and real compo-
nents of an unknown voltage in terms of a
reference voltage, ete. (Ask for A-2-26)

=UN-BOMB-ROCKET SIGHT TESTER,
hlodel 519, announced by Telectro Indus-
iries Corp., 35-18 37th St.. Long Island City
I. N.Y. tests gyro computing sights
and facilitates data compilation fo indicate
-.hez slizg)ht operating characteristics, (Ask for
A-2-

GGAS DETECTOR. A precision electronic
unit Model GG/102 produced by Bristol
Enﬁmeering Corp., Beaver Dam Rd. and
Oak Lane, Bristol, Pa. makes guantitative
measurements of gas concentrations in cer-
tain mixtures of gas and air and some types
of combustible gas. (Ask for A-2-13)

RECTIFIER TUBE, NL-616, by National
Electronics, Inc.. Geneva, Ill., is rated at 2.5
amps dc and 30 amps peak current. Gas
mnd merecu filled for quick starting and
long life. Filament voltage 2.5 amps. Fila-
trient current, 9 amps. (Ask for A-3-11)

FRESSURE TRANSDUCER. A dual-element
air flow differential instrument announced
by Technology Instrument Corp.. Acton,
Mass., has a linear potentiometer resistance
ratio vs. pressure within 5%. Wt., 1.3 1bs.
1Ask for A-3-12)

SCALER AND RATEMETER made by Elee-
tronics Div., Curtiss-Wright Corp., Wood-
fiidge, N.J. can be used with Geiger-Muller
counter tubes, proportional counters, and
scintillation counters. Adjustable from 300
to 3.000 v. Maximum counting speed, 200,000
impulses/second. Counts 3,999,999 pulses.
(Ask for A-3-13)

D[PLEX_ER, Type 5411-A, by Television
Transmitter Dépt., Allen B. Du Mont Lab-
oratories, Inc., 1560 Main Ave., Clifton, N.J.
will handle the total aural and visual power
for any TV transmitter from 5 kw to 50 kw.
(Ask for A-3-14)

TUBELESS POWER SUPPLY, Model 312, is
& de/ac power supply for life testing racks,
computers, experimental equipment, etec.,
made by Electronic Research Associates,
inc, P.O. Box 29, Caldwell, N.J. Input, 100~
125 v. 60 CPS. Output, 0-3/30/300 v de, or
i-130 v ac variable. (Ask for A-3-15)

ELECTRONIC GENERATOR, Model 1420-B,
far development or production testing has
freguency range internal oscillator, 50-6,000
CPS, with externai oscillator, 25-20 ke.
Fower output 300 va. Communication Mea-
surements Lab. Inc., 350 Leland Ave., Piain-
feld, N.J. (Ask for A-3-16)

a6

RADAR PRESSURIZING TEST SET. Model
RR-10260-B is a fully-contained, semi-auto-
matic unit made by Lear, Inc.,, Lear-Romec
Div., Elyria, O. Set for 60 in. Hg absolute,
a pressure switch controls the low pressure
shut-off. (Ask for A-3-17)

MAGNETIC AMPLIFIER, an improved ver-
sion of the “Moto Mag,” by Keystone Prod-
ucts Co., 904 23rd St., Union City 2. N.J. is
available in six standard models. Designed
for remote control devices, computers, posi-
tioning servos, ete. (Ask for A-3-18)

CERAMIC POWER RESISTORS, Types R31,
R32, R34, and R36 ''Castohm® cast units,
expand the line of lightweight, high-tem-
perature resistors made by Shallcross Mfg.,
Co. Collingdale, Pa., to MIL-R-10566 speci-
fications. (Ask for A-3-25)

COIL IMPREGNANTS. Three new coil im-
bregnants announced by Insl-X Sales Co.,
26 Rittenhouse Place, Ardmore, Pa. “Ac-
rylic base A-107,” "Insl-X E-67,” and "“Insl-
X Q-101, have a wide range of physical and
electrical characteristics. (Ask for A-3-26)

RELAYS. New current and voltage sensing
relays of the thermal type announced by
G-V Controls, Inc., 28 Hollywood Plazsa,
Eaﬁ?l Orartusgg. N.J. are dher{ngil;ically se?led
wit outside serew-adjustable operati

points. (Ask for A-3-27) v ne

SHOCK MOUNTED CRT. “Edge-Lit" en-
graved calibration scales in the CRT bezel
and rubber shock mount assys by Jan
Hardware Mfg., Co., Inc., 75 N. 11th St.,
Brooklyn 11, N.Y. are lighted bg' bulbs in-
side instruments. (Ask for A-3- 8)

TAPE CUTTER-SPLICER, Model TS-4DLX,
added to the line of Robins Industries Corp.,
82-09 251 St., Bellerose 26, N.Y. makes
splices int sssectlmcciis witholut aid of other
equipment. Supplied complete with pl tic
dust cover (ASY( for A-3-2%) plastt

THERMOCOUPLE TRANSFER SWITCHES
announced by Daven Co., 191 Central Ave.,
Newark 4, N.J. have a contact resistance of
less than 0.004 ohms and will vary not more
than+0.0003 ohms for the life of the unit.
(Ask for A-3-23)

HIGH TEMPERATURE RECTIF IERS with
larger cells to size 5 X 6 in., announced by
Semi-Conductor Div., of Radio Receptor
Co., 251 West 19th St., New York 11, N.Y.
Operate without derating at 125°C. Life span
500 hrs. (Ask for A-3-24)

MAGNETIC TAPE RECORDER. New addi-
tion to the line of Davies Lab., Inec., 4705
Queensbury Rd., Riverdale, Md., Series 550
g; ?Iu:bo:z'ne ltfe_’, irlxs ‘“c’:{:mpé'ete_’lsgl , self-lcon—

ined in 2 uni . wide -3 in, long.
(Ask for A-3-30) yia €

MINIATURE VARIABLE INDUCTORS, both
shielded and unshielded, made by Levin-
thal Electronic Products, Inc., 2612 Fajr
Oaks Ave., Redwood City, Calif., are avail-
able as Style A Type 1, in 10 standard
‘é'a:})'ilfs from 56 zh to 1.8 mh. (Ask for A-

TELEPHONE SYSTEM, P-A-X, by Automat-
ic Electric Co., 1033 W. Van Buren St., Chi-
cago- 7, Ill., comprised of standard telephone
equipment, is offered for private ownership
to control telephone and operating costs,
(Ask for A-3-32)

REMOTE CONTROL UNIT, Type MCA-
902-A/B, by the Mobile Communications
Dept. of Alien B. DuMont Labs., 1500 Main
Ave., Clifton, N.J., for two-way moblle ra-
dio systems enables the advantageous loca-
tion of a base station and desk operation.
(Ask for A-3-33)

MOTOR. Permanent magnetic de unit, an-
nounced by El Ray Motor Co., North Holly-
wood, Calif, designed to drive switches,
cams, servos.,, etc, has a 1-1§ in diam.
Length, 2-# In. Gear case diam 1-1% in.
Wt., 5-15 oz. (Ask for A-3-35)

BOBBIN WINDER, Model 212-AM. offered
by Geo. Stevens Mfg. Co.. Inc.. Pulaski
Rd. at Peterson, Chicago 30, Iil. has a finger
1ip, instantaneous wire guide return. Winds
all types of random wound bobbin coils,
golzelr;oids. repeater coils, ete. (Ask for A-

IMPEDANCE BRIDGE, Model 250-DA, is
an accurate wide range instrument des1gnqd
for the measurement of resistance, capaci-
tance, inductance, dissipation factors, and
storage factors. Made by Electro-Measure-
ments, Ine., 4312 S, E. Stark St.,, Portland,
Ore. (Ask for A-3-22)

LEAD SULPHIDE CELL, CE 705, is a new

hoto-conductive unit announced by Con-
finental Electric Co., Geneva, Il that is be-
ing used in the IBM Type 702 electronic
data processing machine to detect the be-
inning and the end of the magnetic tape.
%Ask or A-3-19)

VOLTAGE RATIO COMPARATOR, Model
592, made by Telectro Industries Corp..
35-18 37th St., Long Island City 1, N.Y. is
used to set accurate voltage ratios, both ac
and dec by a calibrated voltage divider net-
work and a zero-center microammeter.
(Ask for A-3-20)

FASTENER AND SPACER, a new latch-
type “Speed Clip” by Tinnerman Products,
Inc., P.O. Box 6688, Cleveland 1, O., pro-
vides a positive, vibration-proof attachment
of printed circuit boards to radio chassis
thaP can be made by hand. (Ask for A-3-
34)

POTENTIOMETERS. Eight models of 970 se-
ries wire-wound potentiometers announced
by General Radio Co., 275 Massachusetts
Ave., Cambridge 39, Mass. have power rat-
ings from 2 to 20 w. at 40 C. and 17 stock
resistance values from 2 to 500,000 ohms.
(Ask for A-3-36)

GEIGER COUNTER-ASSAYER that enables
field assay of radioactive substance has a
claimed ran‘%e up to 12,000 counts/min.
Made by Hoffman Laboratories, Inc., 3761 S.
Hill St., Los Angeles 7, Calif. (Ask for A-3-
37)

MOUNTING CONTROLS, series 47 twisted-
tab type, announced by Clarostat Mig., Co.,
Dover, N.-H. are available with or without
power switches. Save time, labor and ma-
terial. (Ask for A-3-38)

CERAMIC CAPACITORS for color TV re-
ceivers, available at Hi-Q Div, Aerovox
Corp., Olean, N.Y, are rated at a working
voltaée of 30 KVDC, or a test voltage of 50
KVDC for 1 min. (Ask for A-3-39)

VACUUM GAUGE. A new single-station
thermocouple gau%;a with printed circuit,
Type TG-029, has been announced by Con-
solidated Vacuum Corp., subsidiary of Con-
solidated Engineering Corp., 1775 Mt. Read
Blvd., Rochester 3, N.Y. (Ask for A-3-42)

WINDER for small toroid coils finished to a
Y% in. inner diameter has been developed by
Electro Devices Co., Inc., 463 Commercial
St., Boston, Mass. Measures only 915 in. in
}fnsgglé) No. 30 to No. 40 wire sizes. (Ask for

“YVERSTROL,” by Assembly Products, Inc..
Chesterland, O., detects minute changes of
current or voltage while indicating their
magnitude and trips relays as a result of
these changes. No vacuum tubes. Contact is
in meter relay. (Ask for A-3-44)

TRANSFORMERS. Line to s?eaker matching
transformers for commercial sound systems
using 70 v. distribution techniques have been
recently developed by Electronic Communi-
cation Equipment Co., 1249 W. Loyola Ave.,
Chicago 26, Ill. Three sizes available. (Ask

for A-3-41})

MORE NEWS
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Airborne

Components...

<) S power SATURABLE REACTORS

b
N ) TRANSFORMERS Applications
ﬁ_, Range — 400-6000 cps e Servo Systems
S Eifici to 95 o Data Telemetering
e LT =p 1] S ™ . ® Remote Frequency Control
Wattage — bmw - 200 watts L—11/4" o

Depicted — 6KC 100 Watt Unit  Temperature —-65 to +155° C. s iustrated — High Frequency Reactor Tuned by
Less than 1.65 cubic inches . Varying D. C. Current

MAGNETIC
AMPLIFIERS

Wattage (output) .5-200 watts
Response—1 cycle up

PULSE TRANSFORMERS

Pulse Width— .2-50 microseconds
Rise Time—from .03 microseconds

® Blocking oscillator
e Pulse coupling

w—3/4" . Mo
L—3/4” o Toroidal construction w—11/4" lllustrated —Auto Pilot Application
H~—5/16" h—1235//';2 for Printed Circuit Mounting

SUB-MINIATURE FILTERS

For Chassis Mount

Frequency — 2.3 - 35Kc

[ e i SUB-MINIATURE TUNED CIRCUITS

o Hermetic Sealed For Printed Circuit Applications .

: rrﬁ:]r':learla})u.rg. ﬁgg:ﬁgﬁatw e Multiple Tuned Transformers ;‘.V__411,'4"
W—23/32"  Ilustrated o Balanced or Unbalanced o Delay Lines =778 =
L—-23/32"  4KC e Military Specifications e Tuned Circuits <R

H—11/16" Band Pass

FOR ADDITIONAL INFORMATION CONTAC

COMMUNICATION ACCESSORIES Company

| |
HICKMAN MILLS, MISSOUR! » PHONE KANSAS CITY,
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Survey of

New Producits of the Monih

Capsule summaries of latest electronic developments provide handy

reference for engineers in the market for new equipment and components

“MICAPS,” a new line of mica capacitors,
produced by Micamold Radio Corp., 1087
Flushing Ave., Brooklyn 37, N. Y., are en-
capsulated and hermetically sealed by di
coating. Smaller than molded types. (As
for A-3-76)

LUBRICANT. A new silicone fluid, de-
veloped b% Westinghouse Materials En-
gineering ept., E. Pittsburgh, Pa., has
passed thermal stability and viscometric
Efsgs_i;,-a)mgmg from —65° to 500°F. (Ask for

RELAY, Type 8AC, developed by Phillips
Control Corp., Joliet, Ill., has self-contained
rectifier, thereby eliminates exterior wiring
and requires less space. (Ask for A-3-78)

RATE GYRO, Model 36128, announced by
G. M. Giannini & Co., Inc., 918 E. Green
St., Pasadena 1, Calif., weighs less than 113
Ibs. Diam. 2.0 in.,, 2.68 in. long. Rotor de-
}rlel:;org’s9 S 1,500,000 gm cm?/sec. (Ask for

MAGNET WIRE insulated with *Alka-
nex,” a thin-film, polyester-type developed
by the G-E Research Lab., is available in
round sizes No. 13 Awg. through No. 26
Awg. at Construction Materials Div., Gen-
eral Electric Co., Bridgeport 2, Conn. (Ask
for A-3-80)

PANEL METER. A new unit that indicates
the ratio of two direct currents is being pro-
duced by Thomas A. Edison, Inc., Insgru-
ment Div., West Orange, N. J. Handles 50
ma in either coil. (Ask for A-3-81)

TRANSMITTER. A new type of AM radio
broadeast unit is a 50-kw maximum power
Ampliphase” type announced by Radio
Corp. of _America, Engineering Products
Div,, Camden, N. J. Requires half the space
of comparable eguipment. (Ask for A-3-82)

SLOTTED LINE, Type 874-LBA, operating
over the range from below 300 to 5,000 MC,
announced ¥ General Radio Co., 275
Massachusetts Ave., Cambridge 39, Mass., is
for measuring lm?edance. standing wave
ratio, and attenuation. (Ask for A-3-83)

LONG PLAYING TAPE, called “Irish”
LP No. 600 by ORRadio Industries, Inc.,
Opelika, Ala., because it provides to 6 hrs.
{:lay_lng time at 173 in./sec. Dual track. On
Ar;uéﬂacetate or 1 mil "“Mylar.” (Ask for

COPPER CLAD RESISTORS, fixed-com-
position, Types GM and HM, when mounted
on steel panels 4 in. sq., 0.050 in. thick, with
ambient temp. of 70°C, have continuous
ratings of 3 and 4 w., respectively. By
Allen-Bradley Co., 136 Greenfleld Ave., Mil-
waukee 4, Wis. (Ask for A-3-85)

COAXIAL DIALS, the SR series “Duodial”
turns counting units. designed for use with
the AJ series “Helipot” can be used with
any rotating component with a 1% in. diam.
shaft. Made by Helipot Corp., 916 Meridian
Ave., §. Pasadena, Calif. (Ask for A-3-86)

VARIABLE CAPACITOR. A new miinia-
ture unit announced by Radio Condenser
Co.. Camden 3. N. J, for transistorized radio
receivers. is the smallest in the company’s
line. (Ask for A-3-37)

ELAPSED TIME METER, announced by
the Instrument Div., Roller-Smith Corp.,
Bethlehem, Pa., is available in 215 and 3%
in. sealed and ''Bakelite” cases. Dimensions
conform with MIL specs. (Ask for A-3-88)

PACKAGING DEVICE, announced by
Vitramon. Inc.. Box 544. Bridgeport 1. Conn.,
releases capacitors as required when holder
card is bent. Eight cards fit into standard
carton without packing. (Ask for A-3-45)

SOLDERING TRON, called “Esico Luger"
by The Electrlc Soldering Tron Co., Inc..
Deep River. Conn.. has fast-heating tip.
Lessens fatigue and speeds spot welding.
ﬁcfg;uaé?d by one to three fingers. (Ask for

-3-4

asg

OHMETER, Model LRO, announced by In-
dustrial Instruments, Inc., Cedar Grove,
N. J., has +1% of full-scale reading ac-
curacy. Ranges, 0.1, 1.0 and 10 ohm full-
scale reading. Powered by 112 v. standard
fiashlight battery. (Ask for A-3-47)

THYRATRON. A new 3.2 amp dc thyratron
has been developed by National Electronics,
Ine., Geneva, Ill. Designated NL-730. The
g?s and mercury vapor unit is rated at 2.5

ament volts, 12 amps filament current.
(Ask for A-3-48)

STANDARD SLIP RING and spring-loaded
brush contact assys. Available in 10 com-
binations, 4 micro finish, with 1, 2, 3, 4
silver graphite brush contacts per ring as
desired. Ring diam. 13 x 1 in. ID. Electro-
Development Co., 14701 Keswick St., Van
Nuys, Calif. {Ask for A-3-49)

SHIELDING BEADS to provide de-
coupling in circuit wiring have been an-
nounced by Ferroxcube Corp. of America,
233 E. Bridge St. Saugerties, N. Y. Made
of ferrite material. (Ask for A-3-50)

FREQUENCY STANDARD, 400 and 500
cps., announced by American Time Prod-
ucts, Inc., 580 Fifth Ave., New York 36, N.Y.,
is in an octal-based 131% in. diam. x 41% in.
}Am:;sisrﬁ. Transistor operated. {(Ask for

COIL FORM. made of “Polypenco” Q-200.5
styrene copolymer, supplied by Polymer
Corp. of Pa., Reading, Pa., is responsible for
accuracy and sensitivity of the new electro-
magnetic delay lines developed by Helipot
Corp., S. Pasadena, Calif. (Ask for A-3-52)

BATWING ANTENNAS for VHF TV broad-
casting stations announced by General Elec-
tric Co., Syracuse, N. Y., use T3 in. “‘Styro-
flex” feed lines, and new junction boxes and
cable grounding. Thirteen new units con-
form to new RETMA 50 ohm input im-
pedance standard. (Ask for A-3-53)

RELAY, series 805 de 32 pole. is now
available at Guardian Electric Mfg, Co..
1627 Walnut St., Chiecago, Ill. Can connect
32 electrical circuits simultaneously. Weight,
less than 5 oz. (Ask for A-3-54)

ROTARY CONVERTER. The analog-digital
“Digitometer” has been added to the ultra
low torque servo comIponem‘.s line of Elec-
tro-Mec¢ Laboratory, Inc., 21-09 43rd Ave..
Long Island City 1, N, ¥. Tvpe 15 has a shaft
torque of 0.15 oz, (Ask for A-3-55)

QUARTZ CRYSTALS, CR-38/U and CR-
50/U, announced by Cryco, Inc., 1138 Mis-
sion St. S. Pasadena, Calif.. have frequency
ranges of 16-100 kc. load capacities of 20auf,
frequency tolerances of 0.012%. Temperature
range, —40° to 470°C. Meet MIL-C-3098A.
(Ask for A-3-56)

“TENSOLITE” HOOK-WIRE, announced
bv Tensolite Insulated Wire Co.. Inc., 196
Main St. Tarrytown, N. Y., features an ex-
truded ‘‘Teflon” insulation to resist abrasion
and wide-range temverature variation from

-90° to +250°C. (Ask for A-3-60)

GENERATING PLANT, Model 75 HR a
new 75 kw, 93.75 kva gasoline driven unit
has been announced bv D. W. Onan & Sons.
Ine.. Minneapolis 14, Minn.. for heavv duty
and standby service. (Ask for A-3-59)

MORE TECHNICAL INFORMATION
describing the mew products presented
here may be obtained by writing on
company letterhead to New Products
Editor, TELE-TECH & ELECTRONIC
INDUSTRIES, 480 Lexington Ave., New
York 17, N.Y., listing numbers given at
end of each item of interest. Please
mention title of position held.

SEALED TERMINALS, with compression
type threaded end seals, for use on con-
ensers, capacitors, and similar components,
supplement the regular line of Electrical In-
dustries, 44 Summer Ave., Newark 4, N. J.
(Ask for A-3-58)

TRANSMISSION FILTER, the first made
from germanium for infrared application,
introduces a series of optical products made
from transistor materials to be placed on the
market by Baird Associates, Inc., 33 Uni-
Xeléslégl’) Rd., Cambridge, Mass. (Ask for

PLUG-IN UNITS, power supplies, load re-
lays, and automatic ‘interrupters, announced
by Assembly Products Inc., Chesterland, O.,
are being redesigned to further simplify the
ass;rgb)ly of meter-relay controls. (Ask for
A-3-61

GENERATOR TYPE 240-A, a new multi-
purpose precise signal source announced by
Boonton Radio Corp., Boonton, N. J., has a
frequency range from 4.5 to 120 MC con-
tinuously tunable in 5 ranges. Accuracy,
+1%. (Ask for A-3-64)

CATHODE-RAY OSCILLOGRAPH, Type
340. announced by the Instrument Div.,
Allen B. Du Mont Labs., 760 Bloomfield
Ave., Clifton, N. J., features identical X
and Y amplifiers with identical frequency
response from de to 30% down at 100 kc.
(Ask for A-3-65)

BASIC ANTENNA TOWERS for TV broad-
casting stations in 7 basic lattice-type de-
signs were announced as available by the
Engineering Products Div.. Radio Corp. of
America, Camden, N. J. (Ask for A-3-66)

WAVEGUIDE, Type ARA-136, has been
developed for use with C-band or X-band
commereial airborne weather penetration
radar by Airtron, Inc., Linden, N. J, Flexible
double ridge type. (Ask for A-3-67)

POLYETHYLENE .CONTAINERS, called
“Polyvials,” for shipping and storing small
electronic units and parts, have been an-
nounced by Olympic Plastics Co., Inc., 215
E. Washington Blvd., Los Angeles 15, Calif.
(Ask for A-3-68)

“TORSYNATOR,” a new reimnote position-
ing device has a potentiometer for a sender
and a low-inertia motor for a receiver. De-
signed by Ailr-Marine Motors, Inc., 369 Bay-
view Ave., Amityville, L. I., N. Y.. to re-
place servo-mechanisms in some applications.
(Ask for A-3-69)

TUNER, developed for noise and field in-
tensity meter, Model NF-105, covers the
range from 150 ke to 20 megacycles, an-
nounced by Empire Devices Products Corp..
38-15 Bell Blvd., Bayside, L. I., N. Y. (Ask
for A-3-70)

TESTER, automatic Hi-Pot Model A., an-
nounced by Industrial Test Ecuipment Co..
55 E. 11th St.. New York 3, N. Y., tests in
sequence the dielectric strength between any
10 conductors and indicates the locations of
breakdowns. (Ask for A-3-T1)

NETWORKS, hermetically sealed resistance
and resistance-capacitance units. announced
by The Daven Co., Dept. RE, 191 Central
Ave.. Newark 4. N. J.. can be supplied with
ies;s%r))ce values to =+0.02%. (Ask for

VACUUM RELAY, Type R5-E. designed
for pulse network., antenna transfer, and
guided missile applications, is the smallest
produced by Jennings Radio Mig. Corp..
P.O. Box 1278. San Jose 8. Calif. 3 in. long. 2
in. in diain. (Ask for A-3-73)

)
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IMPROVED ‘
FOR OUTSTANDING PERFORMANCE /

ND APPLICATION
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TORKRITE TUBING

in foreground, enlarged
to show detail

CLEVELITE

k& & LAMINATED PAPER BASE PHENOLIC TUBING
In seven specific grades, Clevelite is one of the finest and most
TORKRITE complete lines of tubing available to the electronic and electrical
POSSESSES MANY industries.
ADVANTAGES Grade Application
Grade E ...Improved post-cure fabrication and stapling
Torkrite affords unmatched recycling ability. Grade EX ...Special grade for TV yoke sleeves
After @ maximum diameter core has been re- Grade EE ...Improved general purpose
¢ycled in @ given form a reasonable number of Grade EEX .. .Superior electrical and moisture absorption
times, a minimum diameter core can be inserted PTOPerﬁeS
and measured at 1”7 oz. approximately. Grade EEE ...Critical electrical and high voltage application
Grade XAX ...Special grade for government phenolic speci-
Torkrite has no hole or perforation through the fications
tube wall. This eliminates the possibility of ce- Grade SLF .. .Special for very thin wall tubing having less
ment leakage locking the core or cores. than .010 wall
High performance factors, uniformity and inherent ability to hold
Torkrite permits use of lower torque as it is to close tolerances, make Clevelite outstanding for Coil Forms,
| completely free of stripping pressure. Collars, Bushings, Spacers and Cores.

. . Competent Research and Engineering facilities are always avail-
With Torkrite, torque does not intrease after able to aid in solving those tough and stubborn design and
winding, as the heavier wall acts to prevent fabrication problems. May we he|p you?

3 IR o S B Fast, Dependable Delivery at all times.
WHY PAY MORE? For Good Quality . . . call CLEVELAND!

Improved new Torkrite is now available in vari-
ous diameter tubes. Lengths from 3/4” to 3-1/8"
are made to fit 8-32, 10-32, 1/4-28 and 5/16-

*Reg U. 5. Pat. Off.

% CLEVELAND CONTAINER
.
2 & * 6201 BARBERTON AVE. CLEVELAND 2, OHIO
PLANTS AND SALES OFFICES of Plymouth, Wise, Chicage, Detroit, Qadensburg. N.Y., Jamesburg, N.J.
ABRASIVE DIVISION at Clevelond, Ohie
Visit CANADIAN PLANT: The Cleveland Coatainer, Canade, Lid,, Prescott, Ontario
our Exhibit #519
at the REPRESENTATIVES
Radio Engineering Show NEW YORK AREA R.T.MURRAY, 604 CENTRAL AVE, EAST ORANGE, N. J. 3
in New York City NEW ENGLAND  R. 5. PETTIGREW & £O., 62 LA SALLE RD., WEST HARTFORD, CONN. :'?
March 21-24. CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO {: i
N,
i
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STACKPOLE A dependabl
_ ... A dependable source
\lanz‘lt'l’le RES\ST-E‘}iame ivehing of reliable components
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ganged an | .
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y of unique midget I :
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itches offers practically any de b
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switching arrangement, with typ
ils e.
poth civilian and military us

for over 30 years

Single,

dual typ
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trouble-free Per
requirements. Gold p

STACKPOLE

Composition

CAPACITORS

Cosr-saving, low-value,
fixed types

Originated by Stackpole, these tiny
units not only represent the simplest,

‘ most inexpensive capacitor design yet
. a \Q produced — but likewise have charac-
- .\% A teristics that make them more desir-
" s - able than larger, more costly capacitors
- =~ for many uses. 47 standard types, 0.1

to 10.0 mmf. Write for Stackpole GA
Capacitor Bulletin.

con
complete arra

S“EVE F 4
[{LLLN

!

Tab-mounting Bakelite
shaft control

Just right for rear-of-chassis or concealed
front panel controls in TV receivers . . .
especially in high voltage circuits. Meas-
ures only 0.894” in diameter, yet han-
dles a full .5-watt. Write for data on
Stackpole Type LR-6.

A ,“ CHOKE con
¢IDE- MOLDED - CORLS
CORES

RT e tion
o ical specifica™®
Srackpole Pﬁers p\:ath
niformity of bo

. al or methan

t
atc \'elOPmen ’
P £ m 1. e dev'\th assured U
?m?\e:r;ny desit ical € . Bulletin.
tc\\c:c:rica\ and meclc’?::te bots C(;;CE onomy Cores
" < - cobL
AVAILABLE THROUGH PARTS DISTRIBU- wgg” Engineere { requirements 3¢ low
TORS! For name of nearest distributor New d to meet 50‘70 of atl
stocking Stackpole resistors, switches and standardlze
“EE' iron cores write: Distributors’ Divi- ‘\\.‘r'itt’ for data on
sion, Stackpole Carbon Co., 26 Rittenhouse
Place, Ardmore, Pa.

30 For product information, uwse inquiry card on last pege.
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STACKPOLE

Molded COIL FORMS

PPy

et

il B3 WS

Cust Assembly Costs!
Reduee coil sizes
with simplified
fewer soldered

and cut assembly costs
point-to-point wiring and

connections. Over 35 new
types available ip phenolic, iron, or phe-

nolic with jron center sections. Axial or

“hairpin® leads, Write for complete speci-.
fications on aj] tvpes.

Samples :
e proof of the pudding!

Engineering samples of siar‘ldard
Stackpole components are aval.labh:
| to| quantity users. Send details o
| your requirement for recommenda-
tion by Stackpole engineers.

‘ Engineering

> r ! 31
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NEW TECH DATA for Engineers

Resumes of new catalogs and bulletins offered this month by manufacturers to interested readers

Pulse Generators

A six-page, loose leaf folder, prepared by
Burroughs Corp., Electronics Instruments
Div., Philadelphia 7, Pa., gives the ABC's
of pulse testing and describes three g;‘ecnsmn
pulse generators made by Burroughs, (Ask
for B-3-43)

Dynamic Microphones

A 4-page brochure released by Frank L.
Capps & Co.. Inc, 20 Addison Place. Valley
Stream. N.Y. describes the company’s line
of dynamic and condenser microphones.
(Ask for B-3-44)

Terminals and Printed Circuits

“USECO" terminals, terminal boards, and
etched and printed circuits are described
in a new B8-page bulletin offered by U.S.
Engineering Co., 521 Commercial St., Glen-
dale 3, Calif. The bulletins also illustrate
production methods and detail quality con-
trol. (Ask for B-3-45)

Capacitors

Hi-Q div., Aerovox Corp., New Bedford,
Mass. have issued a 24-page catalog that il-
lustrates, and gives performance character-
istics and engineering data covering the
company's range of ceramic capacitors, plate
assemblies, etc. (Ask for B-3-46)

Magnetic Recording Heads

Stancil-Hoffman Corp., 921 North High-
land Ave., Los Angeles 38, Calif. have re-
leased an informal discussion of magnetic
recording heads. Covers considerations of
basic design and gives curves and factors
in associated electronics. Ten cents in post-
age. (Ask for B-3-4T) .

Hysteresis Synchronous Motors

Nineteen models of hysteresis synchronous
motors for high fldelity recording and re-
producing equipment are described in cata-
log No 403-2 with specifications, wiring
diagrams, mounting details, ete. Issued by
Technical Development Corp., 4060 Ince
Blvd., Culver City, Calif. (Ask for B-3-31)

Transducers

“Instrument Notes No, 28, released by
Statham Laboratories, Inc., 12401 W. Olym-
pic Blvd., Los Angeles 64, Calif. presenis an
article by Arthur T. Snyder, Boeing Airplane
Co., entitled “A New System for Monitoring
the Over-all Transgduction Ratio for Analog
Recording Channels Employing Bridge T)}pe
grgngg)ucers." Available on request (Ask for

Control Board

The “Handbook on Modern Stage Lighting
Control” is available at the Lumi-Tron Div.,
Metropolitan Electric Mfg., Co., 2250 Stein-
gv%yaa)t.. Long Island City 5, N.Y. (Ask for

Frequency Counter

A new hulletin on the DS-6100 electronic
frequency counter, issued by Detectron
Corp., 5420 Vineland Ave., North Holiywood,
Calif., illustrates the instrument and gives
charg:teristics and technical data. (Ask for

Test Instruments

The Shasta Div., Beckman Instruments,
Inc., 1432 Nevin Ave., Richmond, Calif.,
announces a brochure describing its new line
of electronie test instrumentation that in-
cludes vacuum tube voltmeters, oscillators,
square wave generators, bridges, power sup-

i3e55). wide band amplifiers, etc. (Ask for B-

Telemetering System

Bulletin No. EA-8, released by Control
Corp., 718 Central Ave., Minneapolis 14,
Minn., describes the TM-15 high speed tele-
metering system which can be operated over
microwave, telephone lines, or carrier cur-
rent to meter volts, amperes, watts, VARS,

ower factors, pressures and flows, etc. (Ask
or B-3-36)

32

Data Recording Equipment

Bulletin 54-D, released by The Davies
Laboratories, Inc., 4705 Queensbury Rd,
Riverdale, Md., illustrates, describes, and
presents technical data covering the Models
530 and 540 magnetic tape recorders. (Ask
for B-3-37)

Switchboards

GEA-6168. available at Advertising and
Sales Promotion. General Electric Co., Plain-
ville, Conn.. consisting of 24 color pages,
describes various tf'pes of stage lighting
switchboards. Special specification sheets are
included in a pocket. (Ask for B-3-38)

Generator

A data sheet released by Decade Instru-
ment Co., Box 133, Caldwell, N.J., describes
the “Sweepalator,” a combined signal and
sweep generator and the “Decalator,” Model
B., crysial-controlled signal generator. Speci-
fications are given for both instruments.
(Ask for B-3-39)

Arbors

Precision Paper Tube Co., 2035 W. Charles-
ton St., Chicago 47, Ill., has issued a listing
of over 2,000 coil forms in all shapes, sizes,
ID.s and O.D.'s with technical data and
other engmeering information. Write to
Dept. TTN. (Ask for B-3-40)

instruments

Catalog No. 354.Cprepared by J-B-T Instru-
ments, Inc., 441 Chapel St., New Haven 8,
Conn. illustrates and technically describes
the variety of meters, testers, switches, in-
dicators. etc., that are produced by the com-
pany. Available at D. F. Tobias & Co., 30
(Bth;rlcﬂ St., New York 7, N.Y. (Ask for

Components

The 60-page, two-color Catalog 55W pre-
sents complete data and outline drawings
covering the 3 to 75 KMC waveguide com-
ponents made by Microwave Associates, 22
guinixz}ington St., Boston, Mass. (Ask for

-3-12)

Electric Plants and Engines

“Power Points Digest,’” Vol. 10, No. 6,
illustrates and interestingly presents electric

lants and engines made by D. W, Onan &

ons, Inc., Minneapolis 14, Minn., and their
application to Civil Defense, Available with-
out charge, (Ask for B-3-13)

Instruments

A summary released by Kay Electric Co.,
Maple Ave., Pine Brook, N. J. gives a brief
description of each company instrument or
accessory with its price and suggests that,
for more details and specifications, interested
readers write for the complete 1954-55 free
catalog. (Ask for B-3-14)

Casting Resin

Technical Bulletin No, 7-2-8, issued by
Emerson & Cuming, Inc., 869 Washington St.,
Canton, Mass. presents the properties of
“‘Stycast” 2340 M, a two-part casting resin
that requires no catalyst. PAsk for B-3-15)

Pilot Lights

Form L-157, obtainable by writing to R. E.
Greene, Dialight Corp., 60 Stewart Ave.,
Brooklyn 37, N.Y. describes subminiature
pilot lights of the one-terminal type for use
on grounded circuits with T-13% bulbs hav-
ll%% midget flange type bases. (Ask for B-3-

TV Information Package

A package that provides technical specifi-
cations, prices, and other pertinent informa-
tion, available at TV Transmitter Dept.,
Allen B. Du Mont Labs., Inc., 1500 Main
Ave., Clifton, N.J, to broadcasters, engineers,
and consultants, includes a 36-page book
depictin% four studio color system layouts, a
20-page brochure describing the operation of
Du Mont’s color and monochrome multi~
scanners, and a separate 10-page color equip~
ment price list. (Ask for B-3-19)

Networks

White Instrument Laboratories, 203 River-
side Dr., Austin 4, Texas, has released Bulle-
tin 500 covering the standard types 501 and

502 twin-T networks. (Ask for B-3-17)

Electronic Gauger System

Application data sheet 102, issued by the
Technical Information Service, Helipot
Corp., 916 Meridian Ave., 5. Pasadena, Calif,,
describes and illustrates principles of opéera-
tion, equipment, and circuitry of a tele-
metering systiem and use of "Heligot" preci-
sioi1 potentiometers. (Ask for B-3-18)

Felt

Ingalls Electronics Co., 30 West Putnam
Ave., Greenwich, Conn., have released an
interesting 4-page brochure that illustrates
and describes the electronic applications of
two new products—acoustical felt and latex
impregnated felt. (Ask for B-3-26)

Potentiometers

Bulletin D54-1, issued_ by Markite Corp.,
155 Waverly Place, New York 14, N.Y., gives
design features, typical performance ta,
and application advantages of Types 2234
and 2235 rectilinear-motion potentiometers.
(Ask for B-3-27)

Transformers

Custom specification of transformers Iis
greatly simplified for the design engineer
and the purchaser by the 20-page catalog
issued by General Transformer Company,
18240 Harwood Ave., Homewood, Ill. Illus-
trates *‘Prototypes’” coverinf the complete
range of applications. (Ask for B-3-28)

Mounts

“Barry Product Digest,”” a 4-page illus-
trated brochure announced by Bairy Corp..
Dept. P.,, 1000 Pleasant S5t., Watertown,
Mass., shows all company standard isolators
including miniature shock and vibration
mounts. Also, it lists technical articles on
shock and vibration. Available to engineers
on request. (Ask for B-3-29)

Deflection Yoke Winder

A catalo%upa e by Geo. Stevens Mfg., Co.,
Inc., Pulas d. at Peterson, Chicago 30,
1., illustrates and describes the new Model
YW series deflection yoke winder. Gives
complete technical data on winding motion,
coil types, ete. (Ask for B-3-30)

Panel Insfruments

“Electrical Measurements,” Vol. 21, No, 10,
lists and details the complete line of panel
instruments with accuracies as high as 0.25
of 1% in dc sensitivities that are made by
Sensitive Research Instrument Corp., 9-11
Elm Ave., Mt. Vernon, N.Y, {Ask for B-3-42)

RF Coaxial Cables

Catalog W1, issued by American Phenolic
Corp., 1830 South 54th Ave,, Chicago 50, Iil.,
is a new, separate 34-patie publication that
illustrates and presents the electrical char-
acteristics of “Amphenol” r-f coaxial cables
and transmission lines, and the physical
properties of associated jackets, insulations,
and conductors. Described, too, are the ad-
vantages of the "Amghenol" RF Connector
Folders. Catalog R1 illustrates and presents
technical data and dimensional awings
covering the comp. ’s “Blue Ribbon"” con-
nectors. (Ask for B-3-41)

Towers

The numerous variables jnvolved in tower
construction are presented in literature is-
sued by Tower Structures, In¢., Gregg St.,
Lodi, N.J. (Ask for B-3-22)

OBTAIN THESE BULLETINS
described here by writing on company
letterhead to Bulletins Editor, TELE-
TECH & ELECTRONIC INDUSTRIES,
480 Lexington Ave., New York 17, N.Y,,
listing numbers given at end of each
item of interest. Please mention title of
position held.
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CHICAGO TELEPHONE SUPPLY

ELKHART « INDIANA

LI/W(‘!'({/(Z)K) 0 Preciscon Alass SProclecclion
0/’ Verialle Kesistons « Fotended 1896

- ONLY
1. SIZES—"dime size' to 2 1,2 diameter.

2. WATTAGES—2/10 watt to 4 watt.

3. TYPES—carbon and wirewound with and without attached
switch.

4. MOUNTINGS—conventional bushing, twist ear and snap-
in bracket for printed circuits.

contr

ALL COLOR TV CATIONS

5. TERMINAL STYLES—for conventional soldering, printed
circuits and wire wrap.

6. COMBINATIONS—an endless variety of tandems, both
single and dual shaft.

A CTS control can be tailored to your specific require-
ment.

wwWwW americanradiohistorv com
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Miniature 3/4” “dime size
composition control. Co
serves panel space at pric
comparable to larger siz
bushing mounted controlg
CTS type 70.

1 1/8” diameter composition &
control for applications where

ratings upto 3/4 watt required. &
CTS -ype 35.

Concentric shaft tandem con-
trol with conventional bush-
ing mounting. Designed for
tront panel dual knob appilica-
tions, such as contrast and
volume. Available in various
combinations of composition
or wirewound front and ‘rear

ar mounted composition sections with or without on-

ontrol. Simply twist two B off switch attached to rear
rs for rigid mounting. = section. CTS type GC-C252-
iminates bushing and I 45 with wirewound front
ounting hardware. " section, composition rear

vailable with shafts for 88 y . section and on-off switch il-
oboperationorforpre- . = ; lustrated.

gt applications with (e
sulated or metal shaft. X
TS type P45 with metal

1aft illustrated.

Higher Wattage Carbo)

Controls With Exceptiona

Stability Avaiiable

e ONE WATT: Entire 4
series 15/16” diameter lin
available with 90 series spe
cial one watt military resist
ance elements,

e TWO WATT: Entire 3

series 1 1/8” diameter lin

available with 95 series spe

cial two watt military resist

ance elements.

THE ONLY COMPLETE LINE FOR
ALL COLOR TV APPLICATIONS

CTS also makes a complete line of controls for military, black and
white TV, radio and other commercial applications. Consultation
without obligation available for all your control applications. Write
for complete catalog TODAY.

‘ar mounted tandem for
ireset applications.
>ombines panel space
iaving features of a con-
;entric tandem with the
rconomy of an ear
nounted unit. Available
n various combinations
f composition or wire-
vound front ‘and rear
jections, CTS type P-C2-
15 with composition front
ind rear sections illus-
rated.

EAST COAST OFFICE SOUTHWESTERN U.S.A. SOUTH AMERICA
Henry E. Sanders John A. Green Company Jose Luis Pontet
' 130 North Broaaway €815 Oriole Drive Buenos Aires, Argentina
Camden 2, New Jersey P.0. Box 7224 Montevideo, Uruguay
CHICAGO TELEPHONE SUPPLY Phone: Woodlawn 6-1668 Dallas 9. Texas Rio de Janeiro, Brazil
TwX No. Camden NJ 380 Phone: Di Sao Paulo, Brazil
? 3 ne: Dixon 9918
K 2T f&ﬂ 22
c 956 WEST COAST DFFICE CANADIAN DIVISION OTHER EXPORT
e T - Robert A. Stackhouse C. C. Meredith & Co.. Ltd. Sylvan Ginsbury
e i-ngglg:g;""c El',;g;n_a Streetsville, Ontario 8 West 40thBStreel
ELKHART = INDIANA h 1 / b Phone: 310 New York 18, New York
Phone: Crestview 4-5931 Phone: Pennsylvania 6-8239

TWX No. BEV H 7666

eg/wu'a/iaé ire Preciscon AMass Produclion ,o/ YVarialle FResislors « Fowundeod 7896
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Sylvania ‘600 ma’ Tubes

-

Best fa

rﬂq]:n

Sylvania pioneered the develop-
ment of ‘“600 ma’ series string
i tubes to make possible the cost,
f space and weight saving features

of series-string TV design. And
Sylvania gives you these impor-
tant advantages to insure de-
pendable set performance.

1. Less heater voltage variations

-—as a result of Sylvania’s 99.7 proof
tolerances on heater current, fluc-

LIGHTING ¢ RADIO o

Set Designers
big ways

ELECTRONICS o

SYLVANIA I}
MADE IN USA

* In a 15-tube series

string, analysis proved
that 99.7% of all
probable combinations
of Sylvania types
operated within 2%, of
the heater-current
design center.
Sylvania’s tight heater-
current limit is one of
the most important
contributions to tube
performance for series
string operalion.

tuations in line voltage have less
harmful effect on heater voltage.
Steady-state heater voltage distribu-
tion is improved.

2. Less heater burn-outs—Rated
heater warm-up time of approxi-
mately 11 seconds provides control
of thermal characteristics. Voltage
surges are alleviated.

3. Less time for normal set opera-
tion—Thermal control permits the
use of a series resistor instead of a

All Sylvania TV PICTURE TUBES now have heaters
specially controlled for series string operation!

vSYLVANIA

TELEVISION

thermistor. Receiver reaches normal
operation in less than half the time.

4. More uniformity—Because
Sylvania makes everything but the
bulb, quality is controlled from raw
materials straight through to fin-
ished product.

Get the full story on the use of series-
string tubes in TV gets by writing for this
handy wall-chart brochure
on the complete line of
Sylvania “600 ma’
tubes.

Dept. C40P
Sylvania Electric Products Inc.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canadua) Ltd.
University Tower Bldg.. St. Catherine St.
Montreal, P. Q.

ATOMIC ENERGY

See Sylvania in Booths 168-170-172 at the 1955 1.R.E, Show

TELE-TECH & ELECYRONIC INDUSTRIES * March 1955
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Better for you

Pyramud will now
be listed in iyt

Photofact folders.

Pyramid has joined the select group of manufacturers who
participate in this most valuable of all service awds to make
available to you an immediale cross reference between the set
manufacturer’s part and the part number of the exact

Pyramid equiva lent.
You will find Pyramid capacitors as original components
tn sels bearing such famous brand names as

RCA o GE o CBS ¢ Arvin * DuMont e Zenith ¢ Raytheon ¢ Emerson
Motorola ¢ Sylvania e Packard-Bell e Hallicrafters Westinghouse ¢ Hoffman

and al lcading parts distributors everywhere.

@PY RAMID ELECTRIC CO., 1445 Hudson Boulevard, North Bergen, N.
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& BB S e

Reguln'ed Klyshon
Power Supply

o

& FXR Type Z816A
'~ Regulated Klystron Power Supply
Beam: 300 to 500 V. up to 65 MA.
Reflecior: ( to 600 V.
| Metered voliages and beam current.
Modulation: Square wave and sawtooth
{sync. and external modulation jacks)

FXR Type X763A Tube Mount

Mounts 2K295 Klystron (Tube incl.)

‘ Built-in 15 DB variable waveguide artenuaror
Frequency Range: 8.500 to 9.600 MC/S

FXR Type X105A Slotted Section
Friction Drive
CM vernier scale
Special nmarrow tapered slot
Precision broached waveguide (1”7 x 14")
Built-in fixed-tuned probe with

radiation suppression
Frequency Range: 8,200 o 12,400 MC/S
1N23B Crystal supplied

| EXR Type B810A Standing Wave Amplifier
Standard FXR Precision Component
i VSWR Ranges: 1 10 3, 3 10 10, 10 10 30,
30 w 100
Modulation Range: Wide band 300 to 4,000 CPS
Narrow band 1,000 * 50 CPS
Metered Bolometer Bias: 3.5 to 9 MA,
Separate output jack (from cathode follower)
Calibrated Meter Scale: VSWR, DB, MA.

Other information available upon request.

TELE-TECH & ELECTRONIC INDUSTRIES *

March 1955

— : '_'. '
Tube : Mount 4
ung Pad }! ]
,f .
Slofted Section Standing Wave Amplifier
and Probe

COMPLETE BASIC EQUIPMENT
For measurements in the X" band frequency range.

MICROwave VALue is packed into this FXR engineered pack-
age of companion instruments . . . made for each other, and
priced right for budget minded schools and industry. The
versatile Power Supply and Modulator unit drives the Klystron.
The variable Buffer Attenuator controls power into the Slotted
Section, where a sensitive fixed tuned Crystal Detector supplies
the signal to a Standing Wave Amplifier. You get one well-
integrated package for all purposes, and all these fine value-
packed test instruments for one low price. Individual instru-
ments are also available separately. Be sure to see them at the
show. Delivery from stock.

he coma}ete
FXR PREC!SION MICROWAVE TEST EQUIPMENT

at the LR.E. Show
Kingsbridge Armory, March 21-24
BOOTH No. 375

Electrmics & XAl Divigin. |

F-R MACHINE WORKS, Inc.

26-12 BOROUGH PLACE, WOODSIDE 77, N. Y. + _ASTORIA 8:2800

For product information, use inquiry card on last page.
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(A because of AEROLENE*

the SOLID impregnant
DURANITEF*

Aerovox Type P88N
MOULDED TUBULAR PAPER CAPACITORS

Molded paper tubulars may look alike. But there are differences—
internally. Duranites are different, because of their solid impregnant,
Aerolene, for solidly and permanently imbedded sections. Duranites
also feature:

@ New molded blue casing—fire-resistant, rugged, permanent and attractive.
@Pigtail leads centered and firmly imbedded. Won't work loose or pull out.

@~Exceptional immunity to moisture penetration. Up to 100° C operating
temperatures.

@Excellent performance characteristics—Insulation Resistance; Power Fac-
tor vs. Temperature; Temperature-Capacitance; etc. Accompanying curves
are typical.

@And smaller physical sizes for bigger tubular jobs. Voltage ratings of
200 to 1600 D.C.W,

LITERATURE ON REQUEST:
Get the technical details.and compare Duranites with all other
molded tubulars. Let us quote on any and all your capacitor
requirements.

*Trade-marks

AEROVOF coRPORATION

NEW BEDFORD, MASS

In Canada: AEROVOX CANADA, LTD., Hamilton, Ont.
Export: Ad Auriemo, B9 Biocad St., New York, N. Y. ¢ Cable: Aunemu ‘N ¥

Lo A CME CINEMA HENRY L. CROWLEY 2 €0,
DIVISION FLECTRONICS, INC.  ENGINEERING CO. WEST ORANCE N )
OLEAN. N Y  MONROVIA. CALIF BURBANK CALIF

TELE-TIPS

ona e

EXPLOSIVE  disconnects for
opening as many as 100 circuits
without shorting have been de-
veloped by Beckman & Whitley,
San Carlos, Calif. The primers are
fired by a 3-volt, l-amp, surge,
severing two securing screws.

TV-ELECTRONIC service tech-
nicians are being honored by a na-
tionally promoted week (March 7-
12) sponsored by RCA, and a special
month (April 19-May 19) sponsored
by GE. It’s a wonderful idea. Now
how about a special period for the
engineers who made the whole busi-
ness possible in the first place?

EFFICIENCY is the word for a
device now on the market which
solves two problems for engineers
who have the headache of writing
necessary reports, It's a pencil with
a built-in tube containing a supply
of aspirin.

BATTERIES play an often unrec-
ognized vital role in the success of
high speed experiments. For ex-
ample, the Yardney Silvercels in the
rocket sled that skidded to a stop
from 632 mph in 1.5 seconds had to
withstand a 35g force without dam-
age. Similar requirements govern
for guided missiles and torpedoes.

FCC authorizations now cover the
use of over 700,000 transmitters, and
there are about 850,000 commercial
radio operators and more than 120,-
000 amateur radio operators holding
permits. The Bell System provides
over 5,000,000 telephone circuit-
miles by microwave relay, and 54,000
miles of broadband channels for TV.

AUTOMATION receives an extra
boost with the publication of a 74-
page booklet by Armour Research
Foundation under Air Force spon-
sorship. It’s entitled, “A Catalog of
Devices Useful in Automatic Data
Reduction,” and serves as a clearing
house for government agencies and
industry using automatic devices.

COMPILATION of descriptive
data on almost 900 test equipments
in 2300 pages constituting three vol-
umes has been announced by Carl L.
Frederick & Associates, 4630 Mont-
gomery Ave., Bethesda 14, Md. The

(Continued on page 44)

38 For produd information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES ° March_1955
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Withstands 0 o 2,000
cyclesvibrationto 30@

Withstands up to 60 G shock without
contact opening, 2,000 f.-Ibs. with-
out contact transfer or damage.

Designed to exceed MIL-R-5757B and
to meet MIL-R-25018 (USAF) ond
M524115 (USAF) specifications.

Avuilable for both 85°C and 125°C
ambient Nominal coil voltage 26.5
volts DC.

...and priced materially

IO\'IBI' than existing relays in ‘its.
class!

STRUTHERS-DUNN,

Far superior in performance and durability to pre-
vious types, the new Dunco FC-& hermetically-
sealed general-purpose relay is priced materially
lower.

Designed from a background of 5 years experi-
ence with the Dunco 220XFX100, the FC-6 offers far
greater simplicity in its moving parts; easier con-
struction and adjustment; extreme rigidity for high
vibration and shock; high contact pressures; low
contact bounce; plenty of contact over-travel; and
complete absence of internal gasecus materials
which might cause contact unreliability.

Vibration resistance of 0 to 2,000 cycles up. to
30 G'sis attained . . . a heretofore unheard of per-
formance for relays of this class.

Throughout, the Dunco FC-6 incorporates safety
tactors that make it ideally suited for difficult appli-
cations, even in low-energy circuits.

Write, wire or 'phone for Dunco FC-6 Relay Data
Bulletin 12406 giving complete specifications.

I HUNN

INCORPORATED, Pitman, N,

SALES ENGINEERING OFFICES IN: ATLANTA = BALTIMORE * BOSTON * BUFFALO * CHARLOTTE * CHICAGO
CINCINNATI * CLEVELAND = DALLAS * DETROIT » KANSAS CITY * LOS ANGELES * MINNEAPOLIS * MONTREAL
NEW ORLEANS * NEW YORK *» PITTSBURGH *» ST. LOUIS » SAN FRANCISCO = SEATTLE = SYRACUSE * TORONTO

For product informalion, use inquiry card on last page. 39
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WFMJ-FM Truscon Self.-Supporﬁng Directionol
“ Tawers, 400 Feet Toll

SEE YOUR NEXT TOWER 'S e
IN OPERATION. .. NOW! o

WBBW TrusconSeli- - WKBN-TV Truscon
Supporting Tower, Self-Supporting Tower,
150 Feet Tall 539 Feet Tall

You can see and examine all
types of Truscon Towers in full
operation in Youngstown.

A tower is one piece of equipment no salesman can bring to you.
He can’t demonstrate its features in your office. Fortunately, you
can get all the advantages of on-the-job demonstration simply
by visiting Youngstown. You can get the facts to help you buy
on proof. And, you can inspect Truscon’s design and fabricating
facilities at the same time.

You’ll be able to see and examine:

A 150-foot self-supporting tower for AM broadcasting.

Four 400-foot self-supporting towers in directional array for
AM broadcasting.

Six 350-foot self-supporting towers in directional array for
AM broadcasting with one supporting an FM antenna.

A 539-foot self-supporting tower sustaining both an FM and
a TV antenna.

A 1000-foot guyed tower with TV antenna.

N e

-

Next time business takes you near Youngstown, make it a
point to see all these Truscon Towers. Contact the Radio Tower.
Truscon Guyed Tower, Sales Department to let us know when you're coming.

1000 Feet Tall

T TRUSCON STEEL DIVISION

REPUBLIC STEEL ()

1092 ALBERT STREET ® YOUNGSTOWN 1, OHIO
EXPORT DEPT.: CHRYSLER BLDG., NEW YORK 17, N.Y.

NAME YOU CAN BUILD ON

WHKBN Truscon Self-Supporting Diredtional Towers, 350 Feet Tall

40 For preduct information, use inquiry card on lasi page. TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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Specify...

For Volume Production

The most complete automatic press facilitie
in the industry. Small tablet presses, high-
speed rotaries, huge hydraulics. Every imag-
inable machine for_efficient production of
simple of intricate ceramics in any quantity.
Open dies for many designs.

For Superior Quality

No other source offers as wide a selection of
versatile ceramic materials. Careful matching
with requirements. Many special character-
istic compositions developed™ for unusual
applications. Latest gauging and testing
equipment. Quality Control at every produc
tion step. Experienced personnel . . . un-
equaled “know how” in handling variables,
gained from over 54 years of technical ce-
ramic manufactire,

For Greatest Economy

Proven production methods . . . the right
equipment for economical manufacture
thoroughly trained operators . . . all com-

bined to give you the best possible ceramics
at the lowest possible_cost.

For Important “Extras”
When vyou specify AiSiMag, you receive
many “extra"” banefits. Redesign service . . .
to insure the best possible design for ec
nomical manufacture and outstanding per-
formance. Alert production staffs, constantly
searching for improved equipment, im-
proved methods. Engineering assistance
from men of wide experience, competent to
advise_on problems in many fields. Contin-
uous Research to anticipate your needs and
solve your problems.

SEND YOUR BLUEPRINT,
SKETCH OR SAMPLE. LET US PROVE WHAT
ALSIMAG CAN DO FOR YOU !

Visit our Booth at the IRE Show

53RD YEAR OF CERAMIC LEADERSHIFP /
AMERICAN LAVA CORPORA TIEN g T

CHATTANOOGA 5, TENNESSEE

Branch offices in these cities (see your local telephone directory): Cambridge, Mass * Chicago, lIl. * Cleveland, Ohio * Dallas-Houston, Texas ¢ Indianapolis,
Ind. » Los Angeles, Calif.—» Newark, N. . * Philadelphia-Pittsburgh, Pa. ¢ St. Louis, Mo. ¢ South San Francisco, Calif. * Syracuse, N. Y.+ Tulsa; Okla.
‘anada: lrvingron Varnish & lInsulator Div., Minnesota Mining & Mfg. of Canada, lid., 1390 Burlington Street East—Hamillon, Ontario, Phone Liberty 4-3733.
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AMAZING CONVERSION WITH
DU MONT MULTI-SCANNER

Right now it is possible to have the very finest
monochrome reproduction of film, slides, and opaques
and still be assured that you will be ready for

color whenever you want it—at minimum cost. The
DuMont Multi-Scanner is the proved system—

proved in over 50 television stations across the nation,
many of which have already converted to color
without the usual equipment obsolescence and expense.

a2 For product information, use inquity card on last pege. TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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alignment
headaches!

*4000 Ilater!

The Du Mont color Multi-Scanner completely eliminates critical, costly

alignment procedures associated with multiple-tube pickups. Conversion

of each monochrome film unit is accomplished by mere substitution of a completely
packaged sub-assembly as well as two additional video amplifiers and power
supplies. Light source and all other associated equipment remain exactly as in
monochrome operation. Conversion can be completed in eight

hours at an expense of approximately $4000.

,
first with the finest in television ............ nu MnN'

TELEVISION TRANSMITTER DEPARTMENT, ALLEN B. DU MONT LABORATORIES, INC.
CLIFTON, N. J.

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955 For product information, vse inquiry card on last page. 43
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" THESE RUGGED PlASTI OATINGS

At the
; , |.R.E. SHOW—
e ) BOOTH #$ré64

LT e
Mg

{ “HLT 500 B"
| €= 120 ¢ WIRE

§ &—— MIL-W-76A
WIRES and CABLES
TYPES LW, MW,
HW, FX and HF
(Formerly JAN-C-76
WIRES SRIR,
SRHY, SRRF, WL)

NYLON JACKETED WIRES

]
i‘ These quality-engineered
IL.L plastico;d and plasticote
TV TEAGSTI WIRES constructions are available
2 in types to meet all military
v.
l% and commercial wiring
3 R — specifications. Chester
L LACQUERED WIRES super-durable plastic coat-
ings offer easier-working
Es e £ qualities that speed wiring
A e AR AT T ’ )
‘ —— -] production . . . and extra
1 ' SHIELDED WIRES & CABLES slrenglh that adds years to
wiring life. For complete
Eﬁ & wiring dependability —con-
| it wi hester,
= INSTRUMENT WIRES e C 1 .the
B name for quality in wires
- and cables!
ATt OOt
COAXIAL CABLES CALL OR WRITE TODAY FOR
LITERATURE AND SAMPLESI|
159 Check your wiring needs with
o — e Chefter, now. Complete informa-
fion on standord constructions will
UL LISTED APPLIANCE WIRES be sent promptly. If you need
J'_’ FOR 80 C, 90 C AND 105 C custom constructions, Chester can
b build them quickly and ecenomi-
: ! ; = cally.
£ = =
SPECIAL WIRES & CABLES
TO SPECIFICATIONS
~

says —

Connect it
¥ with Chester
—the wiring

that lasts!

€ ) CHESTER casLe corp

C HESTER, NE W Y O R K

®

a4 For preduct Information, use Inquiry cord on last page.
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TELE-TIPS

(Continued from page 38)
result of an Air Force research
project, “Electronics Test Equipment
Data Sheets” is available for $100.00.

2500 KW diesel generating unit
made by Worthington Corp. for the
Navy’s Jim Creek radio station is
reportedly the largest single unit yet
employed for this class of service.

SPACE SPOTTER TV is one of
the latest achievements of industrial
television. RCA reports that its “TV
Eye” is being used in an Oakland,

| Calif,, parking lot\to direct motorists

to vacancies on the lot.

“KILOCYCLE KOPS” is the name
dubbed on FCC field monitoring
crews. In one case they cooperated
with Narragansett Park Racetrack
officials and local police to scan a
crowd and locate the person with a
concealed transmitter who was send-
ing the identity of the horse break-
ing to the front first to bet-placing
confederates at the pari-mutuel
windows. Convictions were obtained
on two counts. In another case, while
monitoring for interference in Port-
land, Ore., a mobile unit observed a
strange signal which it traced to an
apartment house. It turned out to be
a homemade shortwave receiver
which had been discarded for two
years, but unknown to the owner, he
had neglected to disconnect the set
or turn off the power switch. The
fellow’s still wondering about two
year’s worth of electric bills.

VENTRICULAR FIBRILLATION,
or off-rhythm weak heart beats in-
capable of moving sufficient blood, is
often the result of electrical shock,
and artificial respiration may not be
able to bring the victim around. In
hospitals, when fibrillation occurs, it
is the practice to induce a spasm by
applying 120 volts, 60 cycles, 1.5
amps, with electrodes directly to the
heart to shock it back into normal
rhythm. A similar technique is being
developed for field use, using engine,
battery-motor or propellant-turbo
driven generators, or a transformer,
to supply a current applied to the
skin of the chest and flowing to an
electrode near one foot. Instantane-
ous generator starting is one of the
key problems since even a few min-
utes deprivation of blood flow can
be fatal.

TELE-TECH & ELECTRONIC INDUSTRIES ° March 1955
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“OUR BEST PORTABLE RECORDER YET”

says Richard Parks, Asst. Chief Engineer, ABC, San Francisco

“This new Ampex 600 really fills a need. We like it. It's light. It's com-
pact. And its fidelity and timing accuracy leave nothing to be desired.
Now no matter how important the program material, we can send the
600 out after it. The results that come back are as good as we could
have recorded inside our studio on Ampex 350s. For program protec-
tion the 600's third head is an excellent feature. The engineer monitors
as he records. There's no guesswork. The recording is always right.”

“The photo shows Bill Adams, our farm reporter. He has made extensive
use of the 600 for farm interviews,"

NOW THERE'S AN AMPEX FOR EVERY BROADCAST NEED

The new 400 completes the Ampex line. In any station it's an ideal
portable, and for many it's an all purpose machine. The Ampex. 600
fits limited space and limited budgets, but does an unlimited job. Base
price is $498. In portable case it's $545. The Ampex 620, a portable
amplifier-speaker unit in matching case is a superb quality monitoring
unit, usable inside or out; price is $149.50.

The Ampex 350 is the versatile broadcast studio machine. It has a remote
control plug-in, two speeds, 10V:-inch reels, easy editing and quick
accessibility for service. Its durability defies time and hard usage.

Bulletins on the low cost Ampex 600, the versatile 350, the 450 eight-hour reproducer
and the Ampex Tape Duplicalar are available on request. Write loday to Dep!. U-1881

Model 350

N D T
, \ \ \ l e : ‘;‘lgn(lhu'(' 0_/ }e:;/echon in Clound

CORPORATION l 934 CHARTER STREET + REDWOOD CITY, CALIFORNIA

Distributors in principal U. S. cities; Canadian distributian by the Canadian General Electric Campany.

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955 For praduct informatian, use inquiry card an last page. 45
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Tape Stickage

Editors, TeLE-TECH:

In the November 1954 issue of
TeLe-TEcH & ELECTRONIC INDUSTRIES,
there appears an item by Talmadge
R. England entitled “Tape Stickage”
which states in effect that “Squeal
on playback often results after the
heads have had 100 or so tapes run

across them becoming so smooth
Those 'Who kno_w that the intermolecular forces be-
tween the head and tape material is
actually sufficient to stop the ma-
chine or break the tape,” and as g
remedy: “Lightly burnish the heads
with crocus cloth and follow with a
thorough cleaning with carbon tet-
rachloride.”

Such treatment of magnetic heads
will almost certainly result in dam-
age, possibly irreparable, certainly
| expensive. Tape squeal on playback
| is, in most instances, due to lack of
| lubricant on the tape itself. Many

valuable tapes were prepared, in the

earlier days of magnetic recording,
on tape without lubricant, and some
more recent tape has appeared to
lose its lubricant with a great deal
l of use. The remedy adopted by
many recording companies is to
| transfer the material from old to
| new tape, and to discard the un-
|
|
]

lubricated tape. Under no circum-
stances should heads be polished
with any abrasive, and we recom-
mend that carbon tetrachloride be
! avoided for cleaning purposes, pre-
ferring alecohol or Audio Devices’
head cleaning solvent.
Walter T. Selsted
Chief Engineer
| Ampex Corporation
Redwood City, Calif.

Tube Selection

ORpHD 1 Editors, TeLE-TECH:
\ON OFFERS 4 ' iatend ’ I was pleased to read in your Jarr-
: I%ITJEggb(E)Ni’AfWHf:E i ? : R R - uary issue all the thoughtful com-

'.f FANDEF ..-:'_ i Ay iy VY - ments on my article, “Tube Selec-
4 .BOA : mﬁ EPR;SF;T)(EUN A*?SFGC AEL?:I‘ OF;QANP:‘I' 3 e : N L . tion Increases Signal Capacity of TV

Receivers,” published in the Octo-
ber, 1954 issue.

First, let me state that I agree in
principle with Mr, A. K. Wright of
Tung-Scl Electric when he suc-
cinctly says of tube selection, “I'm
agin it.”

I, too, am against making tube
selection a crutch for poor design,
but let us just as succinctly review
the facts of the case. The title and
content of my article indicates that
a tube selection process will in-
crease the signal capacity of a re-
{ ceiver; but if the replacement tube

For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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is not selected, then normal varia- |

tions are obhtained in signal capacity.

The operation of the set does not de- |

pend on selection.

Tube selection as a partial answer
to the signal handling problem is not
new. Many of our better known
manufacturers have employed selec-
tion at one time or another, It is not
uncommon to find an RF or (gain-
controlled) IF tubz in a TV receiver
that is color-coded, indicating that
the tube has been selected. The re-
cent appearance of two tube types,
the 6CF6 and the 6DC6 (which are
simply selected 6CB6’s) is an admis-
sion of the problem.

Due to increased station power,
TV receivers are required to handle
a greater range of signal; but with
the substantial variations in gain-
control in available IF and RF tubes,
all TV circuit designers are plagued
by the problem of designing receiv-
ers to handle the greater signal
strength variations without increas-
ing receiver cost.

Some of those commenting on my
article related experiences with tube
selection where the yield was ex-
tremely small or where specially-
stabilized tubes were used. Their
experiences are very interesting but
are not relative to this selection
process.

But lo and behold! The answer to
the problem of reliable gain-control
tubes in TV receivers is indicated by
several of the correspondents: That
is, the development of a new tube
type that will be more suitable for
gain-control and will be more uni-
form than the tubes now available
to TV set designers.

Robert G. Horner,
Project Engineer
TV Engineering Department
CBS—Columbia
Long Island City, N. Y.

Editors, TeELE-TECH:

The correspondence on “Tube Se-
lection” published in your January
issue is most interesting and ex-
presses very clearly the many ob-
jections to the practice. Let me say
at the very outlset that I too am
strongly opposed to tube selection,
but at the same time I feel that this
may be an opportune moment to re-
state some of the reasons why it
sometimes becomes necessary.

In the early days of radio, the fact
that a receiver performed at all was
ample justification for its existence
and measurements of any kind were
the exception, As the art progressed
however, performance measurements
hecame more commeon until nowa-

{Continued on page 136)
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FOR TOMORROW;S REQU[REMEN’I‘S

When you visit the LR.E. National Convention in New York, .
be sure to stop at the HYCON booth. You'll see instruments actually ahead

-of today’s test nceds. ..

ready for tomorrow’s ciccuitry. All are

applicablc to and meet the exacting requirements of radio

..color TV,

engineering’s newest ficld.

-

ik e

VM

GITAL VT

ol ed new Hycon
wlth

MODEL 615

This 18 the

vTvM which gives
ion.

herald
5

ot reudmg »
dire accuracy

W |deh

1%
T eatures
lem\\h\ olt gensitivitys ,1
1 scale W sih decima
Has 12 ranges (AC,

out interpole
(»C and ohms) 3
ﬂhnmnatcd digita
1d polarity sign. -
) and frequenty

950 MC.

,robes) 1o =

poml at
DG, ohms

auxiliary i

MODEL 617 3" OSCILLOSCOPE

Designed specifically for color TV and
research laboratory requirements . . . pro-
vides undistorted trace from edge to edge
on a special flat 3° CRT, Features high de-
flection sensitivity (.01 v/in. rmsl; 45
MC vertical bandpass, flat within + 1db;
internal 5% calibrating voltage. Small,

lightweight ... hut aceurate enough for the

most exucting work.

.and a new instrument 0
shown for the very fir f‘sl time.

MODEL 622 5° OSC[LLOS( OPE

i
onse (\\ ith

__'-.—‘__7

e

[’”'7 '?‘wl

H

7

Rugged enough [or field and planr use but an instrument

#f true Iaboratory caliber ..
sweep .
electronically regulated power supplies.

.autotnatic teiggered
.calibrating \ollnge accurate }o * 3%

AN

IF YOU ARE QUALIFIED IN THE ELECTRONICS OR PHOTOGRAPHIC FIELDS;
HYCON OFFERS PROGRESSIVE UPR_ORTUNHIES CONTACT EMPLOYMENT =MANAGER,

- HYCON MFG. COMPANY,
J - BOX N, PASADENA 15 CALIFORNIR

_,..:-

= 4 *
—T e
T Ry
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Aut 5

m Mfg. Company
2961 ﬁ_ASI’ COI.ORAOO STREET

PASADENA 8, CALIFORNIA
- “"Where Accuracy Counts™

3

For, product information, vse Inquiry card on lost page.

' ORDNANCE * APRIAL CAMERAS = AERIAL SURVEYS
ELECTRONIC TEST INSTRUMENTS * ELECTRONIC SYSTEMS
GO NO- GO M!SSII.E TEST SYSTEMS -

BASIC ELECTRONIC RESEARCH
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without
sacrificing performance

Fairchild miniature precision potentiometers meet applicable
portions of MIL-E-5272A for humidity, vibration, temperature cycling,
fungus resistance and salt spray. These units, in %’ and 1%"’
diameters, meet the same requirements for accuracy and reliability
as most standard precision units up to 2" in diometer.

No matter what factors govern your choice of precision
potentiameters, you'll finrd the answer in Fairchild’'s complete line.
Write Dept. 140-59E1, Fairchild Camera and Instrument Corporation,
Potentiometer Division, 225 Park Averue, Hicksville,

Long Island, New York.

For product information, use inquiry card on last poge,

Now Fairchild is able to miniaturize
potentiometers and still give you the
accuracy and reliability vou need.

This advance is macde possible by
Fairchild’s continuous and extensive
research on new materials such as epoxy-
resin and halogenated polyethylene
insulating materials, and precious metal
alloy resistance wire, and by thorough
evaluation of these materials in our own
environmental testing facilities. These
advances are maintained by our rigid
quality control program on materials,
processes, and manufacturing.

—LRircHILD

PﬁECISION POTENTIOMETERS

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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HIGH ATOP A TOWER | OR A MOUNTAIN%@\:IN WIND, RAIN, SNOW AND ICE

§

T e Nels nete Howslor-Feailess
MICROWAVE PARABOLA

operates completely by

REMOTE CONTROL!

There’s no need to climb an icy tower
in zero weather, wind or rain to position this
new Houston-Fearless Remote Control Mi-
crowave Parabola. It’s all done from the
remote control panel (shown below) right in
the station.

This Houston-Fearless Parabola can be
mounted anywhere within 1500 ft. (or more,
if required) of the transmitter. It rotates 370°
in azimuth and tilts 15° up and 30° down.
Large dials on the remote control panel, cali-
brated in degrees, show the exact position. It
is driven by 1/6 HP motors producing a
torque of 10,500 inch pounds @ 1 RPM,
sufficient to operate under severe icing condi-
tions. Magnetic brakes prevent overide when
Parabola is stopped at any exact position.

Designed to operate in the open without pro-
tection, it will withstand a wind velocity of
120 mph. Motors and rotating shafts run on
sealed, anti-friction bearings and require no
lubrication during the life of the unit. Here
1s complete dependability and freedom from
servicing where it really ¢ '
counts. Send for cata-
log and complete infor-

malion,

Write for information on specially-built
equipment for your specific needs,

Ftoe
HOUSTON
FEARLESS

%G%O/IIM 11805 W. OLYMPIC BLVD -+ LOS ANGELES 64, CALIF,

‘““WORLD’S LARGEST MANUFACTURER OF MOTION PICTURE PROCESSING EQUIPMENT'’

* DEVELOPING MACHINES « COLOR PRINTERS * FRICTION HEADS
* COLOR DEVELOPERS * DOLLIES « TRIPQODS = PRINTERS « CRANES

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955 For product information, use inquiry card on last page. 49
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gs NeW might fo, miniature®

‘\0 Dur'le DMIS World's Smallest Mica Capacitor

. The FT!si‘ Mmlafure Dlpped Mica Capacitors with Parallel Leads.

& €3

Y >
PR

LT

{Shown Achial iz} =

NOW! Also available .

El Menco Dur-Mica DM20
! to 3900 mmf. at 500vDCw
I to 5100 mmf. at 300vDCw

ElMlenco

/ Y
\
IDEAL FOR PRINTED CIRCUITS. Mecets all Humidity, Temperature and
EIecrrical Requirements of MIL-C-53 Specifications. El Menco’s Dur-Mica DM15 estab- )
lishes a “new dimension” in capacitor performance with ranges from 1 to 390 mmf. at
500vDCw and 1 to 510 mmf. at 300vDCw. A ncw, tcmghcr phenolic casing provides
temperature co-cfficient and stability cqual to or better than characteristic T in all bue the
lowest capacity values . . . efficient operation at temperatures as high as 125°C.  Ei Menco's
Dur-Mica DM15 can be used in a varicty of transistor circuits and other miniature
electronic equipment in military and civilian applications.
Sells for Less than the famous El Menco CM-15 — Provides Economy of Size with
Maximum Performance and Widest Apphcanon
test El Menco "“Dur-Micas” for yourself!

Write for free samples and catalog on your firm’s letterhead.

. THE ELECTRO MOTIVE MFG. CO., INC.
Encn WILLIMANTIC . . CONNECTICUT
‘ _ molded mica : mica trimmer

tubular paper - ceramic

Jobbers and distributors write to Arco Electronics, Inc., 103 Lafayette St., New York, N. Y,

50 For product information, wse inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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KESTER ‘44’ RESIN, PLASTIC ROSIN AND ‘'RESIN-FIVE"
FLUX-CORE SOLDERS owe their production line popu-
larrty to the simple fact that they provide the exactly
right solder for every soldering application. It’s not
dificult to realize why Kester is consumed so rapidly
... because of its great adaptability to so many differ-
o y ent soldering operations.

] - SEND TODAY for Kester’'s new 78-page informative textbook
o St “SOLDER ... Its Fundamentals and Usage.”

KESTER SOLDER

C O M pA N Y 4210 Wrightwood Avenue, Chicago 39, llinois; Newark 5, N. J.; Brantford, Canada

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955 For product information, vse inquiry card on last pagse. 5%
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POCKET SIZE WITH A 473"

WE LEAVE IT TO YOU
WOULD YOU BUY A PLASTIC-CASED WRIST WATCH . . .

if you could buy the finest movement in a magnetically
shielded metal case?

Phaostron, world famous manufacturer of ENYIRON-
MENT FREE PRECISION AIRCRAFT EQUIPMENT for Mili-
tary and Industrial uses introduces @ new concept in
Multimeters, This magnetically shielded, metal-cased
555" compares with plastic-cased multimeters as a
fine watch in a precious metal case would compare with
a plastic wrist watch.

The shielded, shatterproof and anti-magnetic case in-
sures continued accuracy and integrity of this instru-
ment for years to come.

Phaostron **555' Multimeter incorporates more ranges,
including AC current, greater visibility, simplified and
functional controls and the greatest value offered to
date.

See the Phaostron "“555", note its many outstanding
features, its beautiful satin chrome case, its compact-
ness and light weight, and you will know why

LENGTH SCALE

AC CURRENT RANGES
SEPARATE RANGE & FUNCTION SWITCHES
ONLY 2 JACKS

COLOR CODED SCALES ARE RED, GREEN, BLUE 8 BLACK
ACCURACY 3% DC, 4% AC

GENUINE LEATHER CARRYING CASE
$5.95

PANEL MOUNTING ADAPTER $1.50

555" MULTIMETER

complete with probes and batteries

“YOU CANNOT BUY BETTER" $39. 95 at your PARTS DISTRIBUTOR

Manufactured by PHAOSTRON COMPANY e 151 Pasadena Avenue o South-Pasadena, Calif., U.S.A.

For product information, use inquiry cord on last poge.
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filamentary
subminiature
tubes

The Bell System’s new telephone answering set
and new telephone for “‘hands-free” and con-
ference use naturally require tubes of the utmost
reliability. Raytheon Filamentary Subminiature
Tubes qualified only after undergoing a long series
of exacting tests by both Bell and Raytheon.

Low microphonics, low power requirements,
high efficiency, long life and, above all, supreme
reliability characterize the Raytheon Tubes in these
newest telephone developments,

It will pay you to find out what Raytheon Fila-
mentary Subminiatures can do to better the per-
formance, convenience and economy of your elec-
tronic equipment.

TELEPHONE ANSWERING. when you aren't there, the avtomatic telephone
answering set takes over, delivers previously diclated message in your voice,
records caller's reply and plays it back to you a your convenience.

T N

YHANDS-FREE" TALKING. Telephone set base
has a built-in microphone — you talk without
picking up handset. Tiny desk speaker amplifies
the distant veice so that several persons in @
group can listen to the conversation. For privacy,
you lift the receiver, automatically shutting off
the microphone and speaker. Small amplifier, not
visible in the picture, furnishes power.

RAYTHEON FLAT PRESS Subminiafure Tubes are the
tubes with the SEAL OF RELIABILITY — ‘the longer
glass to metal seal that gives yous these important
advantages:

Glass heated only once — no button,
low glass strain, no lead burning

Reentrant seal eliminates breakage (aavTHEoK,
from short bends

Leads completely tinned right to glass E
Flat press with in-line leads for easier

socketing, easier wiring, adaptability
to printed circuits

Reliable, long-lived Raytheon Subminiature Tubes in these Bell equipments, illus-
trated above, were tested for dependable, trouble-free service over long periods.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL TMESE —m8 — k— — X  —— — — ——————

COME IN AND TALK OVER THESE TUBES WITH US AT THE I.R.E. SHOW

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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ood-ALL
capacitors MY LAR pieLecTrIC

‘Du Ponts Trade Mark for its Péfyesfer Film

I

OMPETITIVE PRICES

GOOUODOLD-RALL
TYPE-620%

ood-ALL SERAMELITE capacitors

MODELS 620S and 6218

... combine the excellent electric characteristics of “MYLAR with the
superior humidity resistance properties of “Seramelites” to produce a
completely new capacitor for exacting applications at reasonable prices.

These competitively priced new miniature capacitors closely approxi-
mate the performance of expensive hermetically sealed units. They are
designed to cover the entire capacitance and voltage range.

CHARACTERISTICS: CONSTRUCTION FEATURES:
® Insulation resistance 20,000 megohm-microfarads ® Tubular Ceramic Enclosure

® Power Factor is Less than 1% ® New Plastic End Seal

@ Operating Temperature —55° Cto +125° C ® Inserted Tab or Extended Foil
® Generally smaller than RETMA Standards @ Miracle X Impregnated

® Tolerances as close as V2 of 1%

OTHER GOOD-ALL “MYLAR” CAPACITORS
FiLMm-X (Hermetically Sealed) « MARBELITE (Plastic Impregnated Paper Tube)

Available for printed circuit or other applications in all mounting styles.
Built to your specifications.

We will have our compliete line of Capacitors at the

I.R.E. SHOW, BOO"‘I 75 ot Kingsbhridge Palace. FERY =
ooJ-A i

ELECTRIC MFG. CO. 120 FIRST ST » OGALLALA, NEBRASKA capacitors

54  For product infermation, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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INTERNATIONAL

G

INTERNATIONAL
K™ industrial power rectifiers

2 el INTERNATIONAL
. tv and radio miniature rectifiers

high voltage cartridge rectifiers

RNATIONAL

RECTIFIER CORP TION

EL SEGUNDO,CA | ORNIA + OR gons-dzm
NEW YORK: 501 MADI S AVENUE » PlLaza 3-49142
CHICAGO 205 W, WAC DR. FRanklin 2-388¢9

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955 For product Information, use inquiry tard on last page. 55
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7704

good reasons why
you should attend
the Radio

Engineering Show
Hear...

vital research and engineering papers
on computers, transistors, color TV,
etc., subject-organized in 55 sessions.

Watch...

a computer balance a cane, making
20 corrective moves a.second —at the
IRE Show.

See...

the exhibits of 69 components vital to
successful Automation. Or compare
21 different types of Transistors—

N ational convention and other subminiature components.
Check-up on...

‘i' 5 At bOth the wald_orf-_AStorla (con- “1955 Instrumentation” shown on
F vention headquarters) and Kingsbridge Armory, you'll Tstumrants PiveruemER Kl geoup:
attend what actually amounts to 22 conventions fused ing helps you see more on the
L I | into one. Hundreds of scientific and engineering pa- Avenues named.
'fl fi - ok pers will be presented during the many technical
i |;;' - sessions, a large number of which are organized by Avudio ¢+ Broadcast * Radar
~ e I R E professional groups. You’ll meet with the indus- Transistor * Television
- try’s leaders—enjoy the finest meeting and recrea- Radio * Components * Microwave
an tional facilities in New York. Airborne * Preduction

Circuits * Computer * Electronics

Radio Meet...

all your friends. 39,302 attended IRE

Engineering Show

1947 - 12,043
- } 1948 - 14,459
. At the Kingsbridge Armory and B - b
e ¥4, Kingsbridge Palace, youll walk through 1951 - 22,919
« J'®% a vast panorama of over 700 exhibits, displaying the WpEE - engas
. 3 t f P / » displaying 1953 - 35,642
= R " latest and the newest in radio-electronics. You'll talk 1954 - 39,302
/ shop with the industry’s top manufacturers—enjoy
the conveniences provided for you in the world’s finest .
exhibition halls, easily reached by subway and special En,oy. ee
< bus service. The Convention’s Social Events. It is
T Admission by registration only. $1.00 for I R E mem- good to mingle with your industry

bers, $3.00 for non-members. Social events priced friends at IRE.

— %.‘3: extra,
,_DT - J:;EI‘FE t @Gef the facts...

faster and easier at exhibits and ses-
sions than you could from weeks of

The Institute of Radio Engineers your own “digging.”
1 East 79 Street, New York

#Send for the 1954 Directory of 604
Exhibitors and list of 100 new
exhibitors.

56  For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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XI—.R is the designation of Cannon's

Il new audio cord connector . .. the most modern addition to
the long line of distinguished Cannon Connectors featured on all
top-quality microphones. It's really quiet, too!

NEw resilient insulator and specialized construction of socket
contact assembly protects against disagreeable mechanical
interference . .. noise problems encountered with many other
type connectors when their cables are moved,

pulled or subjected to shock.

Fdatures streamline design, bright nickel finish, integral cable
clamp, neoprene cable relief, and the time-tested Latch-Lock that
Cdnnon pioneered on the first audio connectors. Available with
three 15-amp. or four 10-amp. contacts. Available in panel Pin Assembly Plug
receptacle type, providing same continuous characteristics.
Available from distributors everywhere, or from

the factory in production quantities.

Socket Assembly Plug

Neoprene cable relief

Integral cable first in connectors

clamps \
CANNON PLUG
CANNON ELECTRIC COMPANY

3209 Humboldt St.,
Los Angeles 31, California

| Factories in Los Angeles; East Haven;
Toronto, Canada; London, England.
Latch-Lock - Resilient insulator s Representatives in all principal cities.
Distributors everywhere.
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*With four Texas Instruments
grown jJunction n-p-n germanium
low cost, hig/r gain transistors, the
Regency radio achieves power
gains of 32 decibels in each inter-
mediate-frequency stage and 37
decibels in the audio stage. One
transistor is used as a combina-
tion mixer-oscillator, two as inter-
mediate-frequency amplifiers, and
one as an audio amplifier. Output
transformer also TI manufactured.

For product information, use inquiry card on last page,

Using four high gain Texas Instruments
transistors, the world’s first transistor-
ized consumer product — a high per-
formance pocket size radio — is now
available on the retail market! Priced
under $50, the world’s smallest com-
mercial radio receiver (manufactured by
Regency of Indianapolis) achieves bet-
ter performance than many much larger
conventional sets. Te produce the special-
ly designed transistors used in this superh
little instrument, T1 has developed ad-
vanced manufacturing techniques that
assure uniformly high product quality as
well as mass production quantities.

With the transister radio already a real-

>

See the industry's widest line of semiconductor D
.

o
Y
“ANen ©

_the

a

transistorized
consumer
product

... Uses Tl transistors!

ity, the multi-million dollar consumer
market is ready and waiting for still
more transistorized products. Don’t de-
lay your own product development for
lack of suitable low cost, high perform-
ance transistors. In designing transis-
torized products, depend on transistors
from Texas Instruments, a leading sup-
plier of transistors for a variety of com-
mercial and military applications. Pro-
ducing the industry’s widest range of
semiconductor devices — silicon or
germanium; diodes or transistors —
Texas Instruments is your most exper:-
enced source of supply for dependable
semiconductor products.

-FIFT/,

& e

produ:ts—Boplh 796—Radio Engineering Show

TEXAS INSTRUMENTS

| NG G R P ORREUA T SELD

6000 LEMMON AVENUE

wwWwW americanradiohistorv com

TEXAS

.

DALLAS 9.
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How to Cut Costs 75%...
with Tinnerman SPEED GRIPS®!

Assembly and material costs cut from 12 cents to less
0 than 3 cents—a saving of 759, on just one fastening appli-
Eﬁﬁ cation! That's the Tinnerman Speep NuT Savings Story
for the Automatic Radio Manufacturing Company, Boston,

on its Custom-BuiLT Auro Rapio LINE.

Seeen Guip Nut Retainers replaced hard-to-fabricate tapped holes and weld-
type nuts as the mounting fasteners on each set. SPEED GRiIrs are quickly and
easily snapped into square punched holes. No special tools or skills needed! Flat
Type Speep NUTS also provide a vibration-proof attachment of speaker to baflle.

And herc’s a “temper-saver” for the man who installs the radio in his car.
Sreep Grips have “mechanical hands” that held the nut in bolt-receiving
posifion for blind location attachments. What's more, they “float” to com-
pensate for any misalignment in mounting holes.

There are more than 8,000 shapes and sizes of Speep NUT brand fasteners to
help you save assembly time, material costs and handling. Write today for your
“SpeEep Nur Savings Stories” booklet of typical Tinnerman savings to industry.

TINNERMAN PRODUCTS, INC. » BOX 6688, DEPT. 12, CLEVELAND 1, OHIO

Canuda: Dominion Fasteners. Ltd,. Hamilton, Ontario. Great Britain: Simmonds Aero-
cessories, Lid.. Treforest, Wales. France: Aerocessoires Simmonds. S. A., 7 rue Henri
Barbusse, Levallois (Seine). Germany: Hans Sickinger GmbH * MECANO", Lemgo -1-Lippe.

TINNERMAN Mea
FASTEST THING IN FASTENINuS

iy J'?t"‘i

rgswumdu.h&$ t : oG o W
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Sreep Grirs are applied by hand
on this automobile (loor pan.

Front seat grab handle of car is
ready to receive bolts in final
assembly.

R
|

=

Sreep Grirs furnish a firm,
sturdy attachment for television
chassis mounting.

For product information, use inquiry card on last page.
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OTHER ALLEN-BRADLEY QUALITY RADIO, ELECTRONIC, AND _TEI.EVISION COMPONENTS

60

THE NAME THAT GUARANTEES

When you specify Bradleyunits for your radio, elec-
tronic, or television circuits you are ‘'playing safe”
with your reputation as an electronic engineer . . .
because Bradleyunits are ultra-conservatively rated.

All Bradleyunits are rated at 70C ambient temper-
ature . . . not at the usual 40C. They do not exhibit
erratic resistance changes nor do they open circuit,
They will operate at full rating forn 1,000 hours with
less than & per cent resistance change. Bradleyunits
require no wax impregnation to pass salt water im-

W IN MOLDED RESISTORS

mersion tests. Their differentially tempered leads
prevent sharp bends near the body of the Bradley-
unit. In every way, Bradleyunits are a QUALITY
product . . . trouble free, accurate, and always
dependable.

Let us send you our latest technical data sheets.

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

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

See Allen-Bradley exhibit at IRE Engineering Show—Booth 794

FERRITE CORES

For product information, vse inquiry tard on last page.

CERAMIC CAPACITORS

Type G Y3-watt
Bradleyometer

)

ADJUSTABLE RESISTORS

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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Type J 2-woH
Bradleyometer
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12,800 TO 50,000 MC

integrated equipment for
E xtremely
High
Frequencies

Now, Polarad has applied its advanced engineering techniques to

. ; . 1 SIGNAL
produce fully self-contained microwave test equipment for use in the SOURCES
Extremely High Frequency region—-12.800 to 50,000 MC.

This new line of Signal Generators, Signal Sources, and Spectrum
Analyzers is designed to save engineering manhours in the laboratory
and on production lines—abviating experimental test set-ups.

The Extremely High Frequency Polarad Signal Generator, for example,
furnishes monitored power output as well as measures external signal
strength and freguency.

SIGNAL
GENERATORS

SPECTRUM
Highest accuracy and reliability of operation are assured by ANALYIERS
careful engineering and the use of highest quality components.
For complete information write to your nearest Polarad ‘ ’ -
representative o directly to the factory. -
—
SIGNAL GENERATORS SIGNAL SOURCES SPECTRUM ANALYZERS
. Power Qutput Sensitivit Dispersion
Frequency Range Mode! Number Output Power Model Number (Averagg) Model Number (Signal=Noi§e) (IAferagle)
12.8 to 17.5 KMC SG 1218 —~10 DBM ss 1218 15 mw SA 1218 —70 DBM 30 MC
15.75 to 16 25 KMC SG 1516* —6 DBM $8 1516 5 mw SA 1516 —70 DBM 45 MC
16.25 to 15_75' KMC SG 1617* —b6 DBM $S 1617 5 mw SA 1617 —70 DBM 45 MC
18.0 to 22,01 KMC SG 1822 —10 DBM SS 1822 10 mw SA 1822 —60 DEM 40 MC
22.0 to 25.00 KMC $G 2225 —10 DBM §S 2225 10 mw SA 2225 —60 DBM 40 MC
24.7 to 27.% KMC 5G 2427 -10 DBM $S 2427 10 mw SA 2427 —60 DBM 40 MC
27.27 to 3.0 KMC SG 2730 —10 DBM §8 2730 10 mw SA 2730 —60 DBM 45 MC
29.7 to 33.32 KMC SG 3033 —10 DBM §8 3033 10 mw SA 3033 —60 DBM 45 MC
33,52 to 3€.25 KMC SG 3336 —10 DBM SS 3336 gmw SA 3336 —50 DBM 45 MC
35.1 to 39.7 KMC SG 3540 ~10 DBM $S 3540 5 mw SA 3540 —50 DBM 45 MC
a7.1 to 42.6 KMC External Source Power Measurement SS 3742 Approx. 3 mw
Range: <46 to 30 DBM 1.F. Gain Control: 0 to 40 DB
41.7 to 50.) KMC Accuracy with Correction: +2 DB S5 4150 Approx. 3 mw
- = I.F. Band Width: 50 KC
Modulation: All units except the SG 1516* and SG 1617* can be modu-
lated as follows: Sweep Frequency: § to 40-CPS
1. Internal
1000 CPS Square Wave
2. External
a. Pulse
y Pulse Width: 0.5 to 10 Microseconds
PRF: 100 to 10,000 CPS
Pulse Amplitude: 10 volts Pk to Pk Min.
Polarity: Positive
b. Sawtooth or Sinusoidal
Frequency: 100 to 10,000 CPS
Amplitude: 15 volts RMS Min.
*Internal variable pulse and FM modulation
ELECTRONIOS OORPORATION AVAILABLE ON EQUIPMENT LEASE PLAN
. FIELD MAINTENANCE SERVICE AVAILABLE
43-20 34th S$t., Long Island City 1, New York THROUGHOUT THE COUNTRY
REPRESENTATIVES » Albuquerque + Atlanta ¢ Baltimore ¢ Boston ¢ Chicago ¢ Cleveland » Fort Worth ¢ Kansas City ¢ Los Angeles « New York
Philadelphia  San Francisco s Seattle s St. Paul s Syracuse « Washington, D. C. » Canada, Arnprior—Export: Rocke International Corporation
TELE-TECH & ELECTRONIC INDUSTRIES * March 1955 For product information, use inquiry card on last page. 81
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The Hughes line of semiconductor devices is multiplying
swiftly. It comprises several different categories and num-
bers more than two hundred separate wETMA, JAN, and
special diode tvpes. This means that you can now spell
out requirements for a diode in terms of vour particular
circuit apphcation. And it means that one or more types
in the extensive Hughes line will most probably match
those requirements with just the right characteristics.
Greater sclectivity is one of the results of the vigorous
and continuing Hughes program of research and devel-

At the IRE Show

We will be displaying samples of our famous

GERMANIUM POINT-CONTACT DIODES, as well as the new GOLD
JUNCTION arrd SILICON JUNCTION series. You will want to
inspect the operating demonstration of light beam voice transmission
systes, witly circuitry featuring our latest types of Nen_fused
Junction trausisiors and photocells. So come i to Booths 753-5-7
and pay us q visit. You will be wost cordially welcome.

For product information, use inquiry card on last poge.

62

Common .

\

No single tool. ..
not even

a hairpin. ..

works best

Jor all applications.
This is

trie of

diodes, too.

opment—a program aimed directly at satisfving antici-
pated industrial and military requirenients. At the same
time, vour assurance of better quality and thorough de-
pendabilicy in afl Hughes semiconductors is maintained.
So, when you need diodes with High Temperature . . .
High Forward Conductance . .. Computer Type. . .
High Back Resistance . ..jan-Approved . .. General
Purpose, or other special characteristics, be sure to ask
about Hughes Diodes. The chances are that you will
find just the one vou want.

New York

Philadelphia

ALL SUBMINIATURE DIODES MADE BY HUGHES ARE FUSION-SEALED IN A
ONE-PIECE MOISTURE-PROCF GLASS BODY. ACTUAL DIMENSIONS, DIODE
GLASS BODY: 0.265-INCH LONG, 8Y 0.105-INCH DIAMETER, MAXIMUM.,

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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‘“‘Better than pushing buttons...”

marks a new advance in the art of
magnetic recording. Itis an exclusive
feature which has been added to all
the outstanding advantages of the
Berlant Broadcast Recorder BR-1.

A quick dick of the thumb...it's on
“RUN.” At any speed, another flick
stops the tape. Fast forward and
reverse are just as simple. What's
more, it can be fully operated from a
remote position witn the same easy
“Joy stick control.”

In a final test session, the engi-
neering team responsible for the
design and production of the new
Berlant Automatic Recorder BAR-1
was highly gratified with the final
analysis and performance of the new
machine. Meeting with Bert Berlant,
president of Berlant Associates, they
put the new recorder through a series
of rigorous tests. They found the new
automatic control fool-proof.

Tested under actual working con-
ditions, the new “joy stick control”

The new Berlant Automatic meets
every requirement of the recording
studio, radio station or industrial ap-
plication. Its provision for five heads
(three are standard) permits both
single and dual track operation. The
BAR-1 also includes an A-B test
fader which allows metering between
incoming signal and playback with-
out transients or clicks.

And these additional requested fea-
tures: Hysteresis synchronous direct
drive with 99.8 % timing accuracy.
Instantaneous Reeloks. Automatic
cut-off. Tape tensionarms. Adjustable

bias. Simplified cueing and editing.

All of the above are what 382
different engineers asked for in a
questionnaire before work was
started. We considered the man in
the igure department, too. He wants
dependability and low maintenance
cost...at the right price! We've
given it to him.

$695 IS THE PROFESSIONAL USERS
NET FAIR TRADED PRICE

You’ll want to test it yourself, we
know. For a distributor close to you,
for more complete technical bro-
chure, write: Berlant-Concertone,

14917 West Jefferson Boulevard,
Dept. M13, Los Angeles 16, California

11118 1S REPORT NO. 3 IN A SERIES OF FIELD TESTS.

Manufacturers of Concertone. .. .world’s foremost high fidelity recorders and accessories.

wwWwW americanradiohistorv com
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Multiple Unit
Carbon Controls
—1n New Cost-

Saving Design

)
ey

Resistance values: 250 olims to 10 megoluns, in a variey
of tapers.

Shaft: llex phenolic, 1with slotted end; lengths — zero up

to 7" FMS in %" increments.

Rear view shows simple,
rugged design, with re-
sistance wafer attuched
direcily to phenolic panel.

Parts distributors in all major cities stock Mallory
stundard components for your convenience.

Serving Industry with These Products:

Electromechanical—Resistors ® Switches o Television Tuners e Vibrators
Electrochemical — Capacitors ¢ Rectifiers ® Mercury Botteries
Metallurgicai— Contacts s Special Metals and Ceramics » Welding Materials

For product information, use inquiry card en last poge.

COMPLETELY ncw tvpe of carbon control
Ajusl developed by Mallory offers opportuni-
ties for important savings in your production.
Available in single, dual and triple units, this
model features a unique strip-type phenolic
panel construction that is particularly appli-
cable to TV alignment controls.

SAVES PRODUCTION TIME...

A dual or triple unit can be mounted in no more
time than vour assemblers now need for a
single control.

REDUCES COMPONENT COST...

The new simplified design makes it possible for
Mallory to produce multiple units at costs ma-
terially lower than that for a corresponding
number of conventional single controls.

FLEXIBLE DESIGN ...

This unique design offers many adaptations . . .
at low cost. Phenolic hex shaft with screw
driver slot makes for ready adjustability and is
supplied in 14" increments of zero to 7g” FMS.
Terminals can be solder ligs or wire wrap
solderless tvpe. Mounting arrangement can be
holes for riveting or twist tabs. Resistances
cover the range from 250 ohms to 10 megohms,
with rotational stop provision.

1’2" between
centers . . . is identical with that required for

Mintmum spacing of shafts . . .

single controls. You can install the new units as
direct replacements in many existing chassis
and mounting plate designs. Special center
spacings can, of course, be supplied.

Plan to take advantage of these new econoinies
in the equipment you are now designing . .. and
investigate the possibilities for using them in the
products you are now manufacturing. For tech-
nical details, and for engineering assistance by
Mallory specialists, write or call Mallory today.

Expect more...Get more from

MATLORY

P. R, MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

TELE-TECH & ELECTRONIC INDUSTRIES ° March 1955
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900-2000 MEGAGYCLES

900 to 2000 Mc

Oscillator

The latest addition to the line of G-R Unit Instruments is the
Type 1218-A UHF Unit Oscillator . . . a well designed, well-engi-
ncered signal source which provides high power at ultra-high fre-
quencies, and costs much less than existing u-h-f generators.

This instrument is remarkably versatile. It can be modulated
with either square waves or pulses. Its frequency can be adjusted
accurately in slight increments at any point over its wide range. It is
a general-purpose, thoroughly shielded source of power for use in
laboratory or field. It is useful not only for driving slotted lines and
the Admittarce Meter but also for exciting antennas for field-strength
mcasurements, and for high-frequency research and development
work on pulse-type equipment of all kinds.

The Oscillator is designed to work with the many other G-R Unit
Instruments -— Oscillators, Amplifiers, Null Detectors, Pulse Gener-
ators, High-Frequency Detectors, Crystal-Controlled Oscillators,
Power Supplies — to form a wide variety of flexible, economical
measuring svstems. These “building blocks” provide, without frills,
the most in performance at lowest cost.

WE SELL DIRECT— Prices are net, FOB Cambridge
or West Concord, Mass.

GENERAL RADIO Company B

n’ -Massuchu_so.ﬂs Avenue, Cambridge 39, Massachuserts, ULS.A.

90 West Streez NEW YORK &
8055 13th St., Silver Spring, Md. WASHINGTON, D.C.
990 & Mirhiaan 4

'\7\'/‘\'/\/'\/'\‘/',';?"m"e‘rir‘.anradinh!shﬂr‘v com

e wdNIT O8CH Y ATOR

—a il B BrRiAL wo
- Type 1218 -A
UHF Unit Oscillator
complete with patch cord
and connectors, $465.00

CIRCUIT: Grid-separation triode oscillator uses
Type 5675 UHF Pencil Tube. Line sections with slid-
ing contacts used to tune plate and cathode.
FREQUENCY RANGE: 900-2000 Mc.

HIGH UHF OUTPUT POWER: Continuously
adjustable from low values to minimum of 200 milli-
watts into 50 -ohm load.

FREQUENCY CALIBRATION: Direct reading
to 1% with slow -motion drive.

INCREMENTAL FREQUENCY CONTROL:
(cannot be seen in photo).

FREQUENCY DRIFT: Notover 0.1% per day.

MODULATION: Many kinds of external modula-
tion can be applied: Sinusoidal amplitude modula-
tion, pulse modulation and square-wave modulation
from about 100 to 5000 cps.
AUTOMATIC CONTROL: Voltages can be in-
serted in series with the plate to hold the amplitude
constant as frequency is varied. Voltages also can be
inserted in series with the grid for electronic control
of frequency.
LOW NOISE: f-m noise due to vibration and
microphonics is unusually low. Rectifier and filter for
the heater voltage are built in to reduce modulation
by the power-line frequency.
POWER SUPPLY REQUIRED: Type 1203-A
Unit Power Supply ($40) for operation from 115-volt,
50-60 cycle power. The Type 1202-A Unit Vibrator
Power Supply ($125) for operation in the field from
6 or 12-volt storage battery.
ACCESSORIES: Type 1217-A Unit Pulser for
direct pulse modulation.
Type 1000-P7 Balanced Modulator for amplitude
modulation up to 100% with negligible fm and
pulsing with fast rise time and short duration.
Type 874 Coaxial Elements such as adaptors, at-
tenuators, filters, voltmeters, mixers.
Type 1750-A and 1263-A Sweep Drive and Ampli-
tude-Regulated Power Supply for automatic sweep-
ing over the oscillator frequency range.

Type 480-P7Ul Panel for mounting Type 1218.A
UHF Oscillator in standard laboratory relay rack.
Types 1217-A $225, 1000-P7 $225, 480-P7U1 $14, and
874 Coaxial Eiements are available from stock for
immediate shipment. Types 1750-A and 1263-A will

be available shortly.

40 Years of Pioneering
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A SNAP FOR WIRING BOARD ASSEMBLIES

N E W Sprague Type 28D

Push-Lok " Electrolytic Capacitors
Give Fast, Fool-Proof Mounting

HERE'S THE BEST APPROACH vet to elec-
trolytic capacitors for printed wiring board
assemhlies.

It’s Sprague’s new Type 28D Push-Lok Elec-
trolytic. Just insert the connecting lugs through
the slots in the wiring hoard, and the capacitor
is held securely in place until the chassis is ready
for dip soldering . .. so securely that solder gaps
are climinated. Spring action of the Push-Lok
lugs is strong enough to hold relatively heavy
capacitors in place, even when the board is
carried sideways, or upside-down on a conveyor.
Tab connections are alwayvs in close contacy with
the printed conductors. Yet, unlike other designs,
no secondary operations are required for this
fast and secure mounting.

Otheradvantages include:

Fool-Proof Positioning—A Push-Lok can only
be inserted the right way. A wide index terminal
is provided in the mounting ring 10 index the
assembly onthe chassis or other surface if desired.

The Ability to Print Wiring Boards on Both Sides—
Shoulders on the Push-Lok Iugs plus additional
prongs keep the capacitors clear of the chassis,

Safety—Circular shield conforms with sug-
gestions of Underwriters® Laboratories, Inc.
Tools cannot be inserted easily between the
bottom of the capacitor and the chassis.

FOR COMPLETE INFORMATION on these new Type
28D Push-Lok electrolytic capacitors, write for

Fngincering Bulletin to Sprague Electric Co., Spragues an Feqles, slprosite you with Bons
233 MarshallStreet,North Adams, Massachusetts. plete application engineering service far oplimum

results in the use of electrolytic capacitors.

*Push-Lok is a Trademark of the Sprague Electric Company

WORLD'S LARGEST
CAPACITOR MANUFACTURER

Export for the Americos: Sprague Electric Internationol Ltd., North Adams, Mass. CABLE: SPREXINT
SEE US AT THE I.LR.E. SHOW—-247-249 Instruments Avenue

66 for product Information, use inquiry card on last poge. TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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TELE-TECH

& Electronic Industries

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

Bonus For Inefficiency

Estimating the cost of an electronic research or pro-
duction job is not easy. In commercial operations, when
a company fiads a better means for executing a project,
it usually results in a well deserved increase in profits.
In other words, there is a strong incentive for efficiency.

Unfortunately, this is often not the case with govern-
ment contracts. As a matter of fact, the amount of profit
may increase in direct proportion to a firm’s inefficiency!

Take the cost-plus-fixed-percentage contract for ex-
ample. At tines this might be necessary when a new
development is being pioneered and no satisfactory cri-
teria exist for cost determination. But in the case where
some dollar yardstick does exist, the company which
spends the most can come up with the highest total bill
—and consequently the greatest profit.

Now take the more common situation of the fixed-
cost governraent contract with redetermination clause.
In this case it is to the company’s benefit to spend as
much money on the project as it can—up to the contract
ceiling—to keep its profits up. There is no incentive for
increasing eficiency, as there is in commercial opera-
tions, because the manufacturer does not share in the
saving of a reduced contract cost.

The whole problem of finding the best procurement
means is rather intricate, complicated by such factors
as renegotiation clauses which limit profits. It should
be noted that an incentive-type contract does exist, but
it is infrequantly employed.

No matter how you slice it, government contracts gen-
erally do not offer any incentive to improve efficiency
and reduce costs. This is unfair to the producer with
know-how and to the taxpayer,

Consequently we urge the broader utilization of in-
centive arrangements which provide for a sliding profit
scale—profits going up as the contracting company re-
duces cost through greater efficiencies. Let’s get rid of
the bonus for inefficiency!

Allocation Sniping

In recent weeks two incidents of what we call “Al-
location Sniping” have come into the news. The first,
which involved the desire of the military to acquire the
use of television channels 2 to 6, fortunately turned
out to be only a rumor. The second, however, is factual
and has been formally presented to the FCC. This in-
volves a petition by the National Association of Manu-
facturers to be permitted to operate on unused portions
of the FM broadcasting band. (See page 174 for addi-

TELE-TECH & ELECYROMIC INDUSTRIES * March 1955

tional details.) We make no comment on the pros or cons
of either of these issues at this time. The important thing
to note however is that apparently there is no vehicle
in the existing frequency allocation procedures which
enables allocations to keep pace with the times.

Fifteen years ago, VHF'-TV frequencies were of very
little interest to the Navy because the equipment avail-
able was not particularly efficient due to the state of the
art at the time. Commercial TV of course changed all
this and the VHF frequencies are now highly prized for
long range ship-to-ship or ship-to-shore communica-
tion. FM sound broadcasting failed to make strong in-
roads into AM-served areas and so today we have
relatively idle frequencies in FM allocations while
mobile industries and special industrial services des-
perately seek more frequencies to operate on.

It would seem that with the electronic industries still
expanding we can expect more allocation sniping from
time to time unless measures are taken to increase al-
location efficiency. Such measures might be: a) services
which have been allocated frequencies being required to
make consistent use of those bands (this means military
as well as civilian), b) making frequencies allocated to
services subject to periodic function reviews. Where
the service rendered could be better accomplished with
different frequencies and more modern equipment, the
initiation of plahned obsolescence program to retire old
equipment and recover frequencies would benefit.

Electronic Press Days

The Los Angeles Chamber of Commerce, through its
Electronics Committee headed by Les Hoffman, re-
cently held its first “Electronic Press Day.” Purpose of
the meeting was to inform members of the local and
national consumer and trade publications as to the type
and scope of electronic manufacturing in the Southern
California area. (See page 160 for more detailed infor-
mation.) o

We believe that meetings of this type are good for all
concerned and that other cities with substantial num-
bers of electronic manufacturers might well follow suit.
Such meetings give the press an “awareness” of impor-
tant electronic activities in their locality and provide
a substantial reference point on which to evaluate eithér
national news or news from other localities. The per-
sonal contacts arising out of such meetings can become
important ‘“two-way” information streets. Finally,
through municipal sponsorship, such meetings also tie
industry and government closer together and act to
promote the civic pride of local citizens.

67
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RADARSCOPE

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

electronic research, manufacturing and operation

MULTI-COLOR RADAR, mentioned in these pages last
May has been demonstrated for the U. S. Navy by Chro-
matic TV Labs. Utilizing a modified version of the
single-gun Chromatron color TV picture tube, the new
radar indicator offers a number of advantages for safety
aids and military tactical operations. This includes easy
information identification of stationary and moving tar-
gets by differentiating separate color displays.

HOUSEHOLD ELECTRONIC CLOCKS will be placed
on the market by General Electric, probably late this
year. The new timekeeper is of the synchronous type,
and does not require any cord connection to an elec-
trical outlet. Operational details have not been revealed,
but it is believed that electromagnetically induced sig-
nals are amplified in the clock to drive the hands.

TOP AIR FORCE officers smile wryly at the difficulty
of obtaining technically qualified personnel to enlist.
Said one, “It’s ironic. Industry offers better pay to at-
tract these men away from us. And it’s Air Force con-
tract money that enables them to do it.”

Dr. Harry F. Olson at the keyboaord and Herbert Belor at the contro) panel
of the new -elettronit music synthesizer developed at the David Sarnoff
Research. Center of RCA. The machine, capable of duplicating or originatjng
any sound, receives its instructions from a keyboard with the following
control functions: four keys for frequenty, three for multiplying and
dividing frequenties, tour for harmonics, three for ottack and degay, and
four for amplitude. A duplicate channel of 17 keys provides for porta-
mente and other musical variations. See details on page 80
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AC-DC TELEVISION receivers show excellent promise.
Emerson has already announced a 17-inch model for
$149.95.

BIG MICA STRIKE in North Carolina by Minerals
Processing Co. points up increasing attention being
focused on this critical material. Depending on quality,
the sheeted mica sells for about $18 to $70 per pound.
Over 909 of the 15,000,000 pounds of the high quality
grade used for electronic and electrical equipment in the
U. S. is imported, mostly from India, Brazil and Canada.
The government is attempting to further synthetic mica
production. Mica substitutions, such as special glass, are
undergoing intensive development.

IMPORTERS of foreign made radio sets have received
stern warning from FCC that such units had better con-
form to radiation requirements expected to be adopted.
Compliance will probably make these receivers consid-
erably more expensive.

COLOR TV broadcast technique described by GE engi-
neer is reported to assure sharp monochrome pictures
on home b-w receivers when program is telecast in
color. It also simplifies color registration for the studio
engineer. The new method makes possible the studio
pickup of a separate black-and-white image, to which
the color picture is added, instead of previous methods
of superimposing red, green and blue pictures to form
the b-w picture. A sequential color camera is employed.

ELECTROENCEPHALOGRAPHY

BRAIN WAVE measurements employed in encephalog-
raphy (EEG) have proven quite valuable in diagnosing
neurological ills. Since the first recordings were made in
1924, the characteristic electrical behavior of normal and
abnormal brains has been extensively catalogued. Ac-
cording to Arthur D. Little’s Industrial Bulletin, there
are several hundred laboratories in the U. S. specializing
in this technique. By attaching electrodes to the scalp,
the electrical impulses traveling around the brain’s
nerve loops may be recorded on a strip chart or ex-
amined with a multi-cathode-ray tube wave analyzer.
Although many frequencies appear, the major types are
alpha waves (8 through 13 cps) which occur in 85% of
normal adults, and beta waves (18 through 30 cps)
which are less regular than alpha. The EEG for normal
adolescents is about the same as for normal adults, but
there is less constancy of pattern, and it is more adapt-
able to change under stimulus. The EEG for the new-
born is formless, developing into slow delta rhythms
during the first year. Normal alpha frequencies and
voltages are developed by age 14, and beta rhythms by
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16. Improved equipment and techniques promise a grow-
ing understanding of brain workings during the coming
years.

COLOR-TV

EMPHASIZING the growing application of color TV for
medical and ir dustrial uses, Dr. Alfred N. Goldsmith de-
scribed techniques for remote diagnosis at a recent
meeting of the Armed Forces Institute of Pathology. At
this meeting RCA demonstrated in a closed circuit hook-
up how a doctor in Philadelphia had human tissue ex-
amined through a microscope by pathologists in Balti-
more and Washington. At about the same time, Peter
Goldmark, President of CBS Labs., demonstrated a
microscope-cclor-TV system which projects pictures on
a 6-ft. screen with magnifications of 15,000. Both for
medical practice and medical education, electronic de-
vices are slated to play an increasingly vital role.

AUDIO

RADICALLY NEW development in audio—the elec-
tronic music synthesizer—has been demonstrated by
RCA. Although not yet ready for mass production, the
synthesizer has very clearly opened fabulous new hori-
zons in sound production techniques. The function of
the instrument is basically two-fold: to synthesize fa-
miliar sounds. and to create an unlimited range of tone
variations. It has a capacity for originating endless
varieties of rhythms, including the duplication of any
sound and the origination of sounds never before heard.
A year was required to build the machine, at a cost of
about $25,000, and another year for developing means

for using it. In operation, pressing the keys produces VERTICHL e e St
perforations in a paper roll, which feeds its message to DEFLECTIER —?j:f'_;": e en - M T
the synthesizer. The machine sends the desired sound to  —— __i =

a stylus which makes the recording on a disc. At present AT e —— = m= =
the machine can produce the tones of one musical in- PHOSPHON SCREEN e _:_ A_j' < Bares
strument at a time, so separate recordings are made and = i

then combined to form a complete orchestral selection. —

The synthesizer’s ability to duplicate a person’s voice =

offers possibilities for psychological warfare. Among
many other applications are the rejuvenation of old re-
cordings.

COMPONENTS & DESIGN

LARGE REDUCTION in engineering time and costs of
selecting proper components for electronic equipment
are claimed for a mechanized system for storing and
searching engineering data. Details of this system, en-
titled the Electronic Component Information Center

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955

(ECIC), are contained in a research report (PB111548)
recently made available to industry by the U. S, De-
partment of Commerce’s Office of Technical Services,
Washington 25, D. C., for $4.25. This report of research
by Battelle Memorial Institute under Air Force contract
describes the elements of a machine-sorted punched-
card system for recording, searching, and tabulating data
on any electronic component. Its importance is pointed
up by the fact that proper selection of the most reliable
and effective components is often the most costly and
difficult step in the development of complex electronic
systems.

FLAT TV TUBE FOR AIRCRAFT

ELECTRON
M

[
m
B

!
&

—

TV picture tube, consisting of a transparent phosphor s¢reen sand-
wiched between flat plates, has been developed by the West Coast
Electronics Div. of Willys Motors. 1 is only 3 in. thick and is
capable of operating with 2000 line definition. An electron beam
is injected in a field-free region along a horizontal edge, bent
vertically ot a desired point by the voitage on one of the trans-
verse vertical deflection plates, and then bent again to the charged
phosphor screen by one of the transparent horizontal deflection
plates. The tube, using only elecirostatic principles, is expected to
be used in Navy gircraft instrument panels in 1958, and will en-
able piiots to see geographicai features, altitude, speed and similar
data right! in front of them without interfering with vision
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Evaluation of Radar Sea Clutter

Understanding of statistical properties of disturbed ocean surface
sheds light on design requirements for military search radar

ABSTRACT. Sea echo, or sea clutter,
is a term used to denote radar reflec-
tion and scattering associated with the
wind-disturbed surface of the sea. To
date the precise relationship between
the clutter and the sea surface is not
completely understood. This lack of
understanding is, at least in part, due
to the lack of a satisfactory statistical
model of the sea surface. This paper
will emphasize recent work on the
statistical properties of a wind-
disturbed water surface with the view
of helping electronic engineers better
understand the sea clutter problem.
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Fig. 1: Mean slope and standard deviation
curves for wind-disturbed water surface
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Fig. 3; Mean curvature dand standard devia-
tion curves for a wind-disturbed water surface

70

By ALLEN H. SCHOOLEY
Superintendent
Electronics Div.

Naval Research Lab.
Washington 20, D.C.

HE surface of a large body of

water is seldom calm. Wind, rain,
earthquakes, fish, ships, currents,
and tides are all elements that
cause the surface of the sea to be
rough and undulating. F'or most pur-
poses, however, only the wind need
be considered as the surface dis-
turbing element.

The state of the wind-swept sea
surface is important in radar opera-
tion. A radar operator looking for a
target sometimes finds that energy
scattered back from a rough sea sur-
face (sea clutter) overrides and
obliterates echoes from the desired
target. In other words, it is often
sea clutter, rather than system noise,
that determines the maximum radar
detection range for a particular tar-
get. It is evident, therefore, that the
relationship between sea state and
sea clutter is of considerable prac-
tical importance. It is also an inter-
esting scientific riddle that has not
yet been satisfactorily solved.

The following two phenomenologi-
cal radar equations are introduced to
serve as the basis for further dis-
cussion.!’ 2

_ P.Gaxbrcsec©
P
2{4x)? R?

o (@ small) (1)

PG @®®

P,=—————¢° (O large) (2)
(4x)* R*sin ©
where P, = Received sea echo power
averaged over many pulse
periods

-

1 [ A

Transmitted peak power
Power gain of the antenna
Wavelength

Range to target

Azimuthal antenna beam-
width which is approxi-
mately equal to angle sub-
tended by the one way half-
power points of the an-
tenna pattern

@ = Vertical antenna
width

Pulse length

The depression angle of the
axis of the beam with re-
spect to the horizontal
Velocity of radio propaga-
tion

o = The average radar cross
section of sea clutter per
unit area of the sea surface

Eq. (1) is valid for < tan—12 @ R/ +c
and Eq. (2) is valid for ® > tan—* 2 ®

/ rC.

All of the factors in Egs. (1) and
(2) except ¢°, can be controlled and
measured for a particular radar un-
der particular conditions. If this is
done ©° can be calculated for the
conditions considered. This has been
done in a very preliminary way by
several investigators and this work is
summarized in reference 2. It turns
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Fig. 4: Mean wave height chart in terms of wind velocity and duration, showing minimum fetch lines
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Fig. 2: Profile of 0 water wave created by o 16-knot wind in a small water windtunnel

out that ¢° is a complicated function
of so many variables that it is
probably impractical to make
enough field measurements to estab-
lish its complete quantitative nature
experimentally. This is made more
evident by noting the principal vari-
ables upon which ¢° depends. It has
been found that

e =f (0,1, P,S) 3)

where ¢°,0, and A have been defined
previously and where

& An unknown function
P = The angle of polarization
S = The sea state

All of the variables of Eq. (3), ex-
cept S, can e measured in a rea-
sonably straightforward manner.
Thus, the nature of S must be im-
portant in unlocking the sccret of
radar sea-clutter.

Wind-Disturbed Water Surface

In the past it has been customary
to give descriptive terms to various
sea states such as calm, smooth,
slight, moderate, vrough, very
rough, high, and to associate sig-
nificant wave heights and lengths
with each sea state. It is the heights
of the large waves that become im-
portant to the designers, crews and
passengers of ships, and the build-
ers of breakwaters and docks.
Radar sea clutter, on the other
hand, is quite sensitive to the
smaller waves. It has been ob-
served that sea clutter is more se-
vere under conditions of a sharp
choppy sea caused by local winds
than when the sea is glassy with a
heavy swell caused by a distant
storm. Thus, a quite sophisticated
description of the sea state or sea
surface is needed in order to relate
it to sea clutter.

Unlike electromagnetic waves in
free space the velocity of propaga-
tion of water waves is not a con-
stant. For isolated deep water
waves where the ratio of height to
wavelength is less than 1/100, the

wave form is sinusoidal and the
velocity of propagation varies with
wavelength.® Waves of moderate
height (ratio of height to wave-
length of between 1/100 and 1/25),
have a nearly trochoidal shape. For
large waves (ratio of height to
wavelength of greater than 1/25),
the troughs are wider and flatter
and the crests mnarrower and
steeper than the trochoidal shape.
Instability and breaking of the tops
of the waves occur at height-to-
length ratios in the region of 1/10
to 1/7. The velocity of water wave
propagation increases slightly as
the ratio of length to height be-
comes a larger number. Actually a
wind-disturbed water surface is
usually a more or less random
composite of waves coming from
various directions with various
heights, shapes, and wavelengths
depending upon the action of local
and distant winds. Any satisfactory
description of the surface therefore
must be given in statistical form. It
may be assumed that the target
causing radar sea clutter is made
up of a large number of individual
scatterers that are facets of the sea
surface having random slopes,
sizes, and heights. It is the sum of
the noncoherent scattering back to
the radar from these facets that
produces sea clutter. Thus, per-

haps one needs to be able to de-
scribe the surface of the sea in
terms of the statistical distribution
of scatterer slope, size, and height.
Once having such a statistical de-
scription of the sea surface it may
bhe possible, with sufficient mathe-
matical ingenuity, to relate the
gross effect of the sea surface to the
production of radar sea clutter.

Maximnm Slopes

Hulburt! used pictures of sunlight
reflected from the facets of the
water surface to estimate the maxi-
mum slopes of these facets. Cox and
Munk,” and Schooley® have made
studies relating the distribution of
water surface slopes to local wind
velocity. Cox and Munk analyzed
pictures taken from aireraft of the
sun’s reflection from the surface of
the Pacific Ocean. Schooley's data
were derived from flash pictures of
the surface of the Anacostia River.
Fig. 1 shows smoothed data taken
from both of these references. As a
first approximation it is assumed
that the distribution of water sur-
face slopes is a normal distribution
with a mean value of zero. The dis-
persion around this mean value in-
creases as the local wind velocity
increases beyond a certain thresh-

(Continued on page 118)

Fig. 5: Approximate radar clutter cross section per unit sea surface area os o
function of depression angle with respect fo the horizontal for a sharp radar beam
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Fig. 1: Biock diagram showing system operation of single-channel encoder

Analog transducer output is converted to digital

form for subsequent

N recording engineering data for

subsequent automatic computa-
tion, it is advantageous to have these
data recorded in digital form. Ac-
curacies of approximately 0.1% may
be easily achieved through the use
of digital methods. This encoder was
designed for recording digitally the
output of analog transducers used in
rocket-motor tests.

The major characteristics of the
encoder are as follows: There are
two input channels, each with a
sampling rate of 40 complete meas-
urements per second and an input
range of 0—1 v. Accuracy of the en-
coder is *=0.1% as output is de-
seribed by 10 binary digits.
Through the use of contact-modu-
lated amplifiers, the input range may
be lowered to 0 to 10 mv. This sensi-
tivity is required for use with most
input transducers.

Digitized data at the encoder out-
put are recorded on a single-channel
magnetic tape and are later trans-
ferred to printed tabular form or
punched cards by the transcriber
unit of the data-handling system.

The transcriber unit reads the tape
at a rate slow enough to allow print-
out operations and card punching
and tabulates separately the infor-
mation from the two input channels.!

Analog-To-Digital

Several methods for converting
continuously varying voltages from
the analog to the digital form are in

72

automatic

computation

common use.?? Certain elements are
essential in analog-to-digital con-
verters. One such element is a ref-
erence voltage with which the input
signal may be compared. Another is
a comparator device which is capable
of detecting coincidence between the
magnitude of the input voltage and
the reference voltage to the degree
of accuracy desired.

Two general methods of varying
reference voltage are frequently
used. In one—the linear-sweep
method—the reference voltage is
varied continuously and smoothly as
a linear function of time. In the
other, incremental changes in stand-
ard voltage are made permitting suc-
cessive comparisons between the
standard and the unknown. When
this method is used, the standard is
held constant during each compari-
son period.

Encoding Method

Any point in the interval 0 to 1
may be described by a binary num-
ber

2,88, ... 8, =a, 1 +
2
a, 1 +a, 1 +...2, 1

The a values are limited to either 0
or 1. In the relay encoder the binary
coefficients refer also to the position
of the relay contacts in the encoder,
1 representing a closed relay and 0
an open relay. As # becomes large,

By
J. R. ZWEIZIC
Jet Propulsion
Lab.
California
Institute of
Technology
Pasadena 3, Calif.

the sum of the terms on the right
approaches 1, when a, equals 1. The
series shown may be extended to
include any number of terms; how-
ever, in a physical situation the limit
of significant terms is imposed by
the accuracy of measurement re-
quired or the noise level of the com-
parator. A point within the interval
0—1 v. may be described uniquely
through the following sequence of
operations: The binary coefficient a,
is assumed to have the value 1, and
the first term is subtracted from the
unknown voltage. If the difference is
positive, the value 1 is retained for
a,, whereas if the difference is nega-
tive, the a, is made equal to 0. Next
the value of the coefficient a, is as-
sumed to be 1, and the second term
is subtracted from the residue of the
preceding operation. The value of
a, is determined as either 0 or 1 as
before, depending on the sign of the
new difference. In a similar manner,
the unknown is compared with the
sum of all terms of the series. The
subtraction operation is realized by
adding negative increments of volt-
age to the positive input voltages.
As these operations are performed,
the binary-number equivalent of the
unknown voltage is generated seri-
ally by the comparison operation.
This same binary number may also
be obtained in parallel form by not-
ing the position of the relay contacts
at the end of the sampling period.
This parallel output provides a con-
venient way of displaying the bi-
nary-number output visually.

Operation Of Encoder

In describing the operation of the
encoder, it is convenient to follow
the block diagram in Fig. 1, which
shows the functional units for one
channel. Trigger pulses from the
clock close relays which introduce
voltages into the comparator. The
first relay to be closed (which cor-
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Encoder for General Instrumentation

responds to the most significant
digit) adds a voltage at the compara-
tor input which requires a positive
analog input signal greater than
+0.5 volt to prevent release of the
relay. Likewise, the second relay
adds an increment requiring greater
than 4025 volt to prevent its re-
lease. All the other digits are evalu-
ated using tne same scheme. It is
assumed that input voltage does not
change during the sampling period.

This discrimination between posi-
tive and negative sums of the series
is the function of the comparator
gate., Output of the comparator gate
consists of reset pulses indicating 0
and blank spaces which represent 1.
The complement of the reset pulses
is formed and made ready for re-
cording in the pulse-former circuit.
The serial binary numbers are re-
corded on the tape. and the occur-
rence of a pulse of either polarity
provides timing information for the
transcriber.

Timing Pnlses

Since the time scale on the dig-
itized record depends on a knowl-
edge of the sampling rate of the
encoder, an electromechanical tun-
ing fork is used to control the fre-
quency of the timing pulses. These
timing pulses determine the closing
time of the relays which introduce
standard voltage increments into the
summing amplifier. A second pulse
which is displaced by one-half of a
comparison period serves as a reset
pulse when passed by the compari-
son gate. Thus the comparison op-
eration is delayed until after the
relay is fully closed.

The timing scheme for operation
of the two-channel encoder is shown
in Fig. 2. Output digits from the two
channels of the encoder are inter-

Fig. 2: {l) Qutput timing arrangement for two-channel encoder.
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Fig. 5: Two-channel prototype encoder

laced in recording them on the mag-
netic tape. Thus the respective meas-
urements on the two channels coin-
cide in time. Additional pulses are
interlaced with those of the two in-
formation channels and identify the
group. At the end of a group of 30
pulses, a blank space equal to one
digit period is left to separate the
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pulse groups representing complete
samples.

Single-Track Adrantuage

For a two-channel instrument, the
single-track tape recorder could
have been replaced by a dual-track
recorder with simplification of the
transcriber circuitry. However, the
single-track recorder has the ad-
vantage that the number of input
channels may be increased with a
minimum change in circuitry. To be
useful in field recording an encoder
should accept a large number of in-
puts and should have a simple
method of data storage. For this rea-
son a single-channel magnetic tape
was used, and recordings may be
made at tape speeds of 15 or 20
in./sec. Approximately 90 pulses/in.
are recorded at a tape speed of 15
in./sec. This density of pulse record-
ing is easily realized and utilizes
well-known, pulse-recording tech-
niques.*

Time division between channels is
accomplished by a three-tube thy-
ratron ring® which distributes pulses
between two information channels
and thg identification numbers which
are interspersed. All of these timing
pulses for the two-channel encoder
are generated by the clock circuitry.
The cathode-coupled thyratron ring
which acts as channel commutator
operates at a rate of 1320 pulses/sec.
Ring trigger pulses for the various
channels are formed from the lead-
ing edge of signals at the plates of
the thyratron ring. Plates of the
thyratrons are connected to diode
“and” gates® so that a reset pulse is
passed to the comparator gate of the
proper channel. After each 10 digits.
an interval equal to the duration of
1 digit is left for readout and reset-

(Continued on page 142)

Fig. 3: [r) Comparator circult with offset and drift under 0.1%
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MAJOR problem of transistor
circuit design is stabilization of
transistor characteristics and operat-
ing points against temperature vari-
ation. This problem has been given
a good deal of attention, and several
methods have been proposed as pos-
sible solutions.!-2% %67 The two
basic approaches are, first, immer-
sion of the device in a temperature
controlled system and, second, appli-
cation of direct coupled feedback to
control the runaway action of the
transistor collector current. The
temperature control method is us-
ually costly as to size and weight,
and may also put electrical limita-
tions on the design. This paper will
limit itself to direct-coupled feed-
back methods as applied to the sta-
bilization problem.
The feedback method has been
treated to some extent in other arti-
cles. .22 However, in the writers’

Stabilizing Transistors

By employing direct-coupled feedback methods of
stabilization, usable temperature operating ranges
of transistors are extended as much as 40° C. ambient

By SOL SHERR and THEODORE KWAP

General Precision Laboratory Inc., Pleasantvilie, N. Y.

opinion, insufficient emphasis has
been placed on the improvements
in temperature range and stability of
operation to be achieved by stabili-
zation; nor has it been adequately
stressed that lack of stabilization
severely limits the utility of tran-
sistor circuits and increases the
danger of failure. Thus, schemes for
achieving stability by this meanshave
been described and analyzed® 2 3
but this combination of insuffi-
cient emphasis on the significant
advantages, and lack of convincing
experimental data has tended to re-
strict general appreciation of the
values of stabilization. This article
attempts to help correct this situa-
tion. It presents two relatively un-
publicized methods for stabilizing
operating points, independenily de-
veloped by the authors as well as
several other workers in this field.
By utilizing these methods, the tem-
perature operating range of tran-
sistors normally rated at a maxi-
mum of 40°C to 50°C ambient
can be extended to at least 80°C
ambient, while some types rated at
75°C have been operated over 115°C
in stabilized circuits. The methods
are usable in many different circuit
configurations, and appear to offer
reasonable life expectancy even at
elevated temperatures. Circuits em-
bodying these methods have been
subjected to a complete analysis, and
design equations have been derived.

A major cause of temperature in-
stability in transistor operation is

the change in collector saturation
current, I, with temperature, A
commonly quoted rule for diffused
junction transistors is that I, will
double for approximately every 11°C
of junction temperature change. Fig.
1 is a graph of this variation. This
I., variation produces a regenerative
bias voltage from base to emitter,
which causes I, and I, to increase. As
I, increases, the junction tempera-
ture increases. Fig. 2 shows the in-
crease in junction temperature due
to the dissipation at this point. This
change causes a further increase in
I., until at some comparatively low
temperature the action becomes
runaway and destroys the transistor.
Previous to complete failure, there
is a drastic change in parameter
characteristics due to the change in
I, and an extreme shift in operating
points as a result of this action. Eqgs.
8 and 9 are in the same form as Egs.
4 and 5 for the previous circuit, and
may similarly be used as design
equations for this cireuit.

Typical Application

As a special form of the general
case described in Eq. 8, if R, =in-
finity, R, = R;, and R, = O, stabiliza-
tion may be achieved by the use of
only one additional resistor, namely
R,, where R; is the load resistor.
When this choice is possible, the
method of stabilization described
here is most attractive as to sim-
plicity and minimum power dissipa-
tion.

Fig. 3: {lI) 2-bottery method for controlling the regenerative eZect. Fig. 4: {r} T-battery feedback method employing emitter bias
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Against Temperature Variations

A sample design will be done to
show the general method in design-
ing a stabilizztion circuit. The de-
sign will be dcne on the circuit con-
figuration shown in Fig. 4. The data
given is:

Transistor type—Raytheon CK 721

B voltage— 45 v.

A. C. gain required — G =T0

Max. input signal (peak to peak)
=.06 v.

Max. temperature (ambient) ==
75°C

The first step is to choose an oper-
ating point. In this case the operat-
ing point will be I, =2 ma, V,= —6
v. The manufacturers curves will give
the values of r,, r, and r, knowing
the value of I,. For 2 ma Raytheon
specifies r, = 250 ohms, r, = 20 ohms,
r.=0.7 megohms, a=.975. The
value of I, should be measured on
the transistor to be used. I[,,=12 pa.

RL= G Ir,, + Ty (1 — t!)]
70 [20 + 8.75]

975
R]_ el 2]\:
Knowing the operating point and
the R, it is now possible to draw
the load line as shown in Fig. 8.

It 1
V. R,
vV, 6
ly=— =——— =3ma
Ry 2 %X 108
‘. WhenV, ==0,I, =2 +3 = Sma

or V. + LR, =6 +4=10v.

After drawing the load line on the
collector characteristic curve the
maximum collector swing is marked
off. For this design 2.1 v. above and
below the operating point are
marked. Since I, will increase with
temperature, the amount that I, may
be permitted to increase without dis-
torting the output signal is noted. In
this case the allowable increase in
I. is 1 ma.

Fig. 5: 2-battery temperature stabilized ckt

INPUT

The next step is to calculate the
value of A I,, which will occur. The
transistor dissipation must alsc be
calculated since this heat will add
to the ambient temperature and give
the true junction temperature. In this
design the dissipation is

3X1073X4.0=12 mw.

The junction temperature rise
curve is shown in Fig. 2.

The junction temperature there-
fore is 75° + Ty = 75° + 2.5° = 77.5°C.

Using Fig. 3 with the new junction
temperature gives A L.

Alge = Teote — Tcozse

Ico = 349 - 12 = 337 M,
Al 1 X 10—
C.p = = = 2.96
Al,, 337 X 1073
E(p-1
Ic = Ico p+—
R,
solving for R,
E(p—-D
(I - Icop)
45 (296 — 1)
975 (2 X 1073 — 12 % 10~ X 2.96)
Rz Hf 47K
I flowingt rough R:is
Vo+ 1. Ry %+ 4
I = = = .212ma
R. 47 X 103

I:=1.+1=2212ma
ITR;+I°R4=E—V°'—I¢RL=35V.

I:R; =35 —1I.R;
Choose a value for R, and calculate Ra.

Let Ry = 1500 ohms

35 - 3
- Rs = - 176K
2.2 X 1073
IR, 22X10- X 1.5 X 10°
R, = = - =
R TR (2 + .25) 10-2
3.3
I ¥ Ve
45

The resultant stability percentage,
is 98.2 and the dissipation in the sta-
bilization circuit components is .088
watts. Increases in the stability per-
centage can be achieved at the cost
of greater component dissipation and
higher battery voltage. The require-
ments of the individual circuit will
determine whether stability or dissi-
pation is of most importance.
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TABLE 1
l FIG. 3 l FIG. 4 | FIG. 5
70° C | 75°C | 45°C
Ic MA 1.5 1.95 2
Icoase u A 8 9 22.5
leoase 1 A 164 252 88
Calcuiated at T° €|
: |
Dl MA | 0.36 0.464 | —
Theoretical !
Ole MA 0.37 0.45 ! 1.4
Measured
] | 98.7% | 99.1% | 82.1%
Calcvlated | |
P 0.875 I 0.918| 0.91
|
INPUT CLTPLUT
Logd CK722 'f,_u_‘,r
e oz T
* v
— <RI = 122k <R3
10 §75K |10 R4 o 12K
uF »F FI500 =2| 10
- ~ ali i
d=99., 37v
P=82.5MW

Fig. 6: Recommended operation set ckt valves

INPUT oyTPYT
Loy ckre2 tagt

; R T
| |
| 4 Zrl |22k 2R3 L

i0 $725K| ¢ 12k Tio
MF]IE 2] uF
|l
3V asy

(—

Fig. 7: Control circuit minimum stabillzation

Fig. 8: Load line for transistor operation

[ ]
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Stabilizing Transistors (Continned)

AVERAGE TEMP TABLE 2
Ag:EMRPALT,L?E‘R CHARACTERISTICS
Ye b [ Tc xio8 o, Ico XiO®
. o F1G. 4 c co

MANUFACT'R| TYPE |Te8Ve5 | NoSTas) 5 Taa, 1w, 28 1o, 20| 10,20 I», 20| 182
| . . |max] 24 |24 [s575]575]2.0] 1.0].927] .or [ 15] iB

A PNP 12 37°C | 8O°C|miNJ 10 [10 [132[132| 62] .4 |.895] 85| 2 | &
avG| I8 [ 18 |245|245|1.28] .7 |.92 | .88 | 76 |12

2 . .. |max] 19 |19 |500[600]3.12|2.5| 969 969} 10 | 25

A PNP % 37°C | 85°Cmin|14 [14 [314[300l227] .7 |.961| .96] 3 | 2
avG| |6 | I6 [412 |450]2.62] 1.7 | .963| 964] 5.2] 5

| o |max) 2t |21 [625]/625[156|1.56|.973]| 973 9 |9

8 PNP 2 82°C [Min] 17 (17 |270|270]1.04]1.04| 968|968] 4 | &
AvG| 19 |19 [448|448|1.25(1.25].97 | .97 165 |65

2 .. |Max] 39 [39 [558[500[233]1.0 [958 95 [ 14 |14

B PNP 2 BOClwin| 14 [14 [25 25 [ 27| 2 |952| 94| 7 | 7
AVG.| 27 |27 [291 [263]1.3 |.6 |.955].945,10.5]105

| . .. |Max] 28 [28 [500|500|2.78|2.7[972]972] 9 |16

C NPN 10 40°C | 70°C|min.| 14 [ 14 |52 |52 |.71 | .7 |.959[.959] 3 | 2
ave. | 21 |21 [251 [251]1.95] 2. |.966].966 6.3 | T.

| . |max]27 [27 |870(8i0 186 ]1.4 |.983[983 [ 1t |19

D PNP ) 73°C|min.[22 |22 |470[470[1.25].8 | 875|975 8 | 8
AvG |25 {25 | 722 [700(1.51 |11 [.979(.979] 9 |z

I Max| 23 [23 |e00|e0o|2.56] 2.1 |.966] .95 | 16 |16

E PNP 3 85°C |[min| 2 |10 |240[240]10 1. [S45] 93 [ 2 | 2
AVG| 19 | 16 |4761476]1.61(1.55].956].94 | 7 | 7

2 . |maxlia (14 418 [a00f2.78i2.6 [965].95 [ 5 |6

E PNP 2 BO°C [min.] 10 (10 [334]340)1.39]1.2 [944|.93 | 4 |4
AVG| 12 |12 |376|370|208] 1.9 | 954 | 94 [4.5]5

0 .. |max[ 26 [26 [833[800]1.67]1.6 [982[982] 15 [20

F PNP 2 73°C[miN[ 15 |16 |34l [350(253| .2 [975]975] 5 |6
AVG.[P25 | 21 |587 5751.96 |.9 |.978].978 10 |13

2 . IMaxlzo [20 |425[400]1.85]1.8 |952[952] 6 |6

F PNP 2 85°C [Min.|i6 [16 [276 [250(i.1 |I. [938].93 | 6 |6
AVG | 1B | IB |300 (325148 (1.4 |945]941 | 6 |6

, . |Maxf3z [32 210210 ]a.15]415].99 [99 | 4 [4

G PNP 2 8B8°C [MIN-[30 [30 [I187 [1B7 |3 |3 |992|992| 5 |5
AVG.| 31 |31 198 [198 [3.57 357 |.991 |.991 [4.5 [4.5

i Max|ee [47 [306]290[l0.9[9.1 [932[s45 |25 [ 3

H NPN 12 41° C |IQ°C|MINJ16 [18 |24 |24 | 3. I |828(835].2 |.I
AVG.| 26 |28 [106 |97 [6.25|535].91 [.9 {I.1 [i.83

| o Imax]17 [17 |se0|520]2.5[2.4 975974 [4.5 |3.5

| PNP 2 76°C [min] 17 [17 [s00500(2. (193|973 |e71 [3 |3
AVG.| 17 [ 17 _|510 [510 [2.25[2.16 [974 [.972 [3.75 [3.25

0 . . |Maxli46 [1a6 [390[390 [ .83 | .83 [953 953 |« .5]<.5

< 5 2 95°C | 130°C [miN.]1432 [143 |360 (360625625 [952 [952 [< 5[<.5
e AVG.| 145 |45 |375 [375 [ 727 |.727 .952 |.952 |<.5[<.5

2 . .. | Max] 164 [164 [780 |780 232232975 |.975 [< .5 |< 5

‘9 SIL 12 95" C | 148°C [mIN[ 21 [ 21 [300/300|.77 .77 | 82 .92 [<.5]<.5
: AVG] 47 |47 330 |430].05]1.05[.943 943 [< 5[<.5

| # BEFORE HEAT TEST
2# AFTER HEAT TEST

The actual circuits on which meas-
urements were made are shown in
Fig. 5, 6, and 7. The values were
chosen to permit operation at rec-
ommended operating points with
reasonable values of battery-voltage
and dissipation in the stabilizing re-
sistors. The circuit of Fig. 7 was used
as a control circuit since the mini-
mum of stabilization exists in this
circuit. This can be shown by sub-
stituting R, = R, =0 in Eq. 8, re-
sulting in

R: (R, 4+ b} + Rib

p == —
R: [Ri(1 —a) +b] + Ry
If R, (1 — &) » band R2R, » R)b, this

1

reduces to p=

l —
which is the inherent stabilization of
the transistors.

Tests were performed on a num-
ber of transistors from nine manu-
facturers. Representative results are
shown on Table 1. Measured results
are in good conformance with theory

76

and the resultant stabilization fac-
tors gave excellent performance over
the temperature range.

This is the design equation which
permits us to predict the amount of
stabilization which may be achieved
for various combinations of circuit
components.

Emiftter Current

It is also of interest to know to
what extent variability in I, is con-
trolled by this circuit. For this case
differentiate Eq. 3 giving

R; R: + R, R;

dI, — b(R; + R, + Ry

dis R, R,

This equation may be used to de-
termine the stabilization against
changes in I, which may exist from
transistor to transistor.

Another form of this circuit which
permits operation with only one bat-
tery is shown in Fig. 4. The circuit
equations are

()

lo [Ri R:+R; R; (6)
+(R(+b) (Ri+R:+R:+R, E.
(1-=a)Ri Ra+R, R,
-(R:+b) (Ri+R:+RJ)

Ie [Rl ]{-_‘"‘l{l l{3+(l{4+h)
(R,+R.+R3)] - R, E.

L - —

— )
R: R,

The dependence of I, on I, is again
found by differentiating Eq. 6 giving
as the first stabilization equation
Ri R.+R, R,

dl.

dl..  (1—a) R, R.+R, Rq

+(R.+b) R1+R:+Ry)
In addition the second stabilization
equation is found by differentiating
Eq. 7, giving
R: R:+R, R;
+(R«+b) (Ri+R.+R;)
— - — ©
R, R,
To assist in assessing the extent
of this effect, we define the percent-
age stability as

(8)

dl, I

S = 100(1 S x—)% (1
This expresses the stability in terms
of the ratio of the fractional change
in I, to the fractional change in I_,.
It is similar in form to the equation
for power supply regulation which
utilizes the ratio of the fractional
change in output voltage to the frac-
tional change in input voltage as a
criterion of performance. The partic-
ular form used in Eq. 1 is convenient
because if both fractional changes
are equal, S = 0%, and if the frac-
tional change in I, is 0, S = 100%.
Both these results are in logical con-
formance with what we require the
stabilization equation to express.

Cireuit Analysis

A circuit for controlling the regen-
erative effect described above is
shown in Fig. 3. The circuit equa-
tions are

Io [Ri R:+R; R,
= b (R:+R2+Ra)]
—a [E: R,—E, (R,+RJ)]

Iy = 2
(1—a) Ry Ra4+R, R,
"b (l{|+l{2+[{3)
I.[R; Ry+R, R,
—b (Ri+R:4+R3)]
+l(1 Eg_El (R2+R3)
I, = (3)
R; Rg
where b = \;:" =71, — I’I’fl’

{Continued on page 145)

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955

www.americanradiohistorv.com


www.americanradiohistory.com

Parabolic Retlector
for Sound Recording

An inexpensive parabolic, of the type in use
for UHF transmission, provides the directivity
necessary for recording under field conditions

By F. ALTON EVEREST

Associate Director
Moody Institute of Science,
11428 Santa Monica Blvd..

W. Los Angeles 25, Calif.

HE first attempt to record bird
songs w:th the family tape re-
corder and z non-directional micro-
phone is usually a sad disappoint-
ment. Through such experiments we
come to appreciate that the ear is
actually a highly directional trans-
ducer when attention is focused on
the desired sound and mental dis-
crimination against the background
noise is brought into play. This at-
tention factor in hearing achieves
directive results that can be dupli-
cated electronically or acoustically
only with very elaborate gear. How-
ever, as we will see here, acceptable
results can be obtained with a
standard tape recorder, an inexpen-
sive pre-amplifier, and a simple
parabolic reflector. (See Fig. 1.)
The equipment to be described has
been put to good use in recording of
bird songs, animal sounds, and mis-
cellaneous sound effects for use with
scientific motion pictures.

Design Considerations

As portability was an important
factor, planning pivoted around the
use of a light-weight tape recorder
—a Stancil-Hoffman Minitape. To
take advantage of the extra sensi-
tivity possible due to the directivity
of the paraholic, a pre-amplifier was
needed. And, as constant headphone
monitoring was desired, to deter-
mine when the recorder should be
started anc stopped, a simple two-
stage monitoring amplifier was also
incorporated.

The key to the extira efficiency is,
of course, the parabolic reflector.
The types presently in use for UHF
radio transmitting and receiving are
admirably suited to this work.

Dimensions are important. The di-

Fig. 1: Author recording jungle bird sounds

ameter must be of the order of a

wavelength or greater to be effec-
tive. In the parabolic shown in the
photographs, the diameter is 44 in.
This means that the diameter is A/2
at 300 cps and for higher frequencies
the situation improves. Sound pres-
sure at the microphone diaphragm
is increased by the fact that all par-
allel rays of sound approaching the
parabolic are brought together at
the focal point. (See Fig. 4) These

k=10

k=5

ke

various components add in phase
and drive the pressure-operated
microphone harder than would be
the case without the reflector. The
greater the diameter, the greater
this effect, as long as the sound ar-
rives in parallel rays.

The depth of the parabolic influ-

(Continued on page 122)

Fig. 2: Parabolas drawn for various values of k

Fig. 3: Pre-amp and monitoring amplifier

PRE- AMP
U5
002
cannon 2500 —{— .
XL-i4 | ; L & 30K yommiTare
i INPUT
DYN. - 2
5Gn IE -
= TRIAD = ' ' ?
LE-8 S I AMPHENOL
- 9IPC3F

PILOT LAMP

22 K 2V. 6OMA,
ALL RESISTORS
Y, WATT il — % B- A+
i ? = % £-‘"'-—o B+ 135V,
T o—e A- 1.5 V.
e — L B T L ——
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R
e IN | e o
= o
- f (W)
Fig. 1: Feedback amplifier block diagram
I =
Tw) 2o
, ew
_Ao l A-'lu

wo

fiw) ! ' .
1 1
Lo
ein !
L = A

Fig. 3: {a-I, b-r) Respense and gainm character-
isties of proctical tuned omplifier circoits

By DR. C. J. SAVANT, Jr.
C. A, SAVANT &

R. F. DESTABELLE
North American Aviation, Inc.
12214 Lakewaoad Blvd.
Dorwney, Calif.

N feedback control system de-

sign, the need often arises for a low
frequency tuned amplifier. In the
interests of weight and size reduc-
tion, considerable effort has been di-
rected toward resistor-capacitor
methods of tuning amplifiers. A
number of recent papers? have
demonstrated rapid methods of de-
sign of R-C parallel Tee Notch net-
works. This article presents the re-
sults of an effort to determine an
optimum tuned amplifier using par-
allel tee networks.

In order to understand the opera-
tion, consider the familiar block
diagram shown in Fig. 1. The error
voltage at the input of the amplifier
is given by

e =e, —f(v) & (1)
where f(w) is the transfer function
(e./e;p ratio as a function of fre-
quency) of the feedback path. In the
case considered here f(w) is the
transfer function of the parallel tee
network as a function of frequency.
The overall gain of the system is
easily calculated to be

eofen = k/(1+ki®) (2)

For the condition that K is large

compared to unity, Eq. 2 can be
simplified to the following:

€,/e1n = 1/f(w) (3)

The function f(w) for a twin tee

network is shown in the sketch of

78

Design of Twin Tee

How to derive optimum circuit for amplifier
vtilized in feedback control and similar systems

-9

C. J. Savant

Fig. 2a. The transfer function of the
amplifier with a twin tee in the feed-
back loop, given by Eq. 3, is the re-
ciprocal of 2a, which when plotted
resembles the sketch of Fig. 2b.
Notice that although the response of
Fig. 2a drops to zero at w,, the re-
sponse of e,/e,, rises only to a finite
value, since near f(w) = 0 the unity
in thé denomination of Eq. 2 cannot
be neglected, and hence at f(w) = 0.

e./em, = K (4)
Hence the amplifier has now been
made frequency sensitive having the

C. A, Savant

Ea=hai=h

®

R. F. Destabelle

selection properties of an LC tuned
amplifier.

Limiting Factors

The above derivation is somewhat
oversimplified because it was as-
sumed that K, the gain of the ampli-
fier, is frequency independent. Ac-
tually, there are three factors which
must be considered:

1) The frequency response of the

amplifier with no twin tee.

2} Loading of last stage of the

amplifier by the input imped-

Fig. 4: Comparisons of three basic circuit types. See Figs. 5-7, and Tables 1-2

Fig. 5: Practical circuits Ay, A> and A3, latter two variations use high-mu triodes

W“lﬁ-wwb

Rk

R R

2C
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2

L
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]
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Tuned Amplifiers

ance of the twin tee.

3) The loading of the output of
the twin tee by the cathode
resistor of the first stage.

Item 1 is significant because it
implies that the amplifier must have
good gain at the “tuned” frequency.
The fact that the amplifier itself will
drop off at a higher and lower fre-
qguency will only further improve
the system when a twin tee is used
for tuning.

Statement 2 indicates the possi-
bility of amplifier loading at fre-
quencies above w, of the twin tee.
Consider circuit A, where the twin
tee is connected from the plate of
the output tube to the -cathode
resistor of the input tube. At high
frequencies the load impedance of
the output tube is approximately
R, + 2/jwc. Compared to the plate
load of the cutput tube, R, is small
and for frequencies several octaves
above the tuned frequency, the re-
active portion of the impedance be-
comes small. Hence at higher fre-
quencies the amplifier becomes more
heavily load:d, and the gain is re-
duced. Here again, the tuning is only
improved by this situation.

The impecance level of the twin
tee should be selected so that the
output tube is not loaded for fre-
quencies less than w,.

Outpunt Loading

The effect of output loading of a
twin tee (Iiem 3) can be derived
analytically.!:? Practically, when the
cathode resistor is small compared
to the impedance of the network,
the circuit no longer exhibits the
same symmetric response, (Fig. 3a.)
Hence the resulting overall gain of
the tuned amplifier is distorted as
shown in Fig. 3b. At frequencies w,,
the twin tee with output load resem-
bles a voltage divider. For example
in the limit, at dc, the impedance is
simply the series resistance, 2R.

The three circuit variations shown
in Fig. 4 were considered. Although
one circuit proved superior to the
others, the results of all circuits are
tabulated for comparison purposes
with additional data supplied for the
optimum circuit.

The physical circuit features for
the systems of Fig. 4 can be sum-
marized by the circuit diagrams of
Figs. 5, 6 and 7. The values are given
in Table I. Clircuit A,, uses a medium
u twin triode (2C51). Circuit A, uses
a high p twin triode (12AX7). Cir-

Rg

Fig. 7: Practical circuit C. Note component values and gain in Tables 1-2

Table 1—Circuit Constants

Circuit  Tube R, R, Rg, Rg, R C
A, 2C51 39K 15K 100K 100K 10K 3300uuf
A, 12AXT7 330K 2K 470K 100K 10K 3300upf
A, 12AXT7T 330K 2K 470K 100K 100K 330uuf
B 12AX7T 330K 2K 470K 100K 100K 330upf

10K 3300uuf

C 12AX7 330K 2K 4T0K 100K 100K 330unf

Table 2—Normalized Gain (Referred to 5 k¢ Gain)
Circuit Gain at 5 ke. Frequency

400 c.p.s. 2.5 ke 5 ke 10 ke

A, 94 — 19.7% 100% 11.79%
A, 225 2.02% 12.85% 1009 3.729%
A, 1200 6.929, 10.82% 100% 5.25%
B 1200 17.99% 26.6% 100% 13.3%
C 182 4.729% 7.671% 100% 3.80%
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Tuned Amplifiers (Continued)

—L—-R =10 Rp;, PEAK GAIN = 1600

R= Rp ; PEAK GAIN = 850

IR=0.1 Rp; PEAK GAIN = 145

[=1
— il & g
| =T 2
s S, o =
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! | || &8
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Fig. 8: Normalized response for high-mu trlodes
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Fig. 9: Normalized response for fow-mu triodes

cuits A, and A; are equivalent ex-
cept for the network resistance.

In the interest of obtaining a wide
spread of design information, the op-
timum circuit (A,;) was plotted for
both high and low w twin triodes,
and with impedance levels of 0.1 and
1.0 and 10 times the plate resistance
of the tube. The amplitude response
for the cases considered is shown
on Figs. 8 and 9.

Conelusions

Referring to Figs. 8 and 9, it is
seen that although the peak gain is
sacrificed, higher Q is obtained with
the lower impedance twin tees. The
main factors involved are the loading
of the last stage by the input imped-
ance of the twin tee and the loading
of the twin tee by the input imped-
ance of the first stage.

The 10 R, curve has poor tuning at
frequencies less than ®, because
very little voltage is fed back, since
the parallel tee impedance is large
compared to the cathode resistor of
the first stage. At frequencies above
Wy, the tuning is normal. The lower
impedance twin tees have a higher
Q. This is principally due to ampli-
fier loading for frequencies above w,.
Below w, the lower impedance twin
tees provide good tuning because
there is sufficient voltage fed back
to lessen the amplifier gain.

In order to operate with only a
reasonable loss of gain, and yet to
provide good tuning, it is apparent
that the impedance level egqual to
the plate resistance (r;) of the tube
is an opiimum.

The circuit of Fig. 5 demonstrates
the optimum twin tee tuned ampli-
fier, with the design parameters
given in Table I and the response
shown on Fig. 8 and 9. On the basis

(Continued on page 114)

A New Music Synthesizer

reproduce a given tone, all of these
characteristics must be known. The
synthesizer, through its electronic

N engineering description of
RCA'’s new electronic music syn-
thesizer was delivered to the recent

of these values in such a way as to

reproduce any known musical sound.

It can also produce sounds which
(Continued on page 112)

1955 AIEE Winter Meeting in New
York by Dr. Harry F. Olson, head
of RCA’s Acoustical Lab. Dr. Olson
is codesigner of this new unit along
with Herbert Belar, also of RCA’s
Princeton Research Laboratories.
Dr. Olson prefaced his description
of the equipment with an analysis
of sound waves and their technical
characteristics. The properties of
sound he itemized as frequency, in-
tensity, growth, duration, decay,
portamento, timbre and vibrato.
{See Fig. 1.) In order to faithfully

circuitry, can vary the combination

Fig. 1: Essential parts of the electronic music synthesizer. Complete system consists of 2 such ¢han-

" nels; while one feeds a signal to the cutter the other is forming the next tone. Not shown in the dia-

gram are the 5 relay trees which control the individual stages and a velume conirol and tone control
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CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

Hi- Z SINGLE EARPHONE
{MAY BE OTHER HALF OF

TOWER EARPHONE FROM

DOUBLE SET)

LINE IS GROUNDED WHEN NOT IN USE BY CLOSED CIRCUIT JACKS

T S —_——— e —y
xMTR VT f [ ¥ g | l'rowzn
HOUSE ANY TYPE WIRE (# 34 FROM BURNED OUT XFMR} |
—.

MOUNTED ON TRANSMISSION LINEPOSTS

|

M1 ~Z SINGLE EARPHONE
WITH 8 OR 10 FOOT LAMPCORD
wiLL PERMIT ENGR. TO

REACH ALL PARTS OF TOWER
ENCLOSURE WHILE TALKING

Simple transmitter house-to-tower telephone line oids maintenance work

Taped Announcer

D. W. COLTRANE, Chief Engineer,
KCOL, Fort Collins, Colo.

ERE, at KCOL, we use what we

call an “Automatic tape” to
provide a seccnd voice for the spots
on the early morning shift. It is done
by means of the switch shown in the
diagram. Whenever the announcer
is ready for the spot, he presses a
“momentary make” switch which is
located beside his mike switch,
starting the Magnecorder. After the
spot is through the machine runs 4
seconds and stops, automatically. It
is then cued for the next spot.

The night announcer recorded the
spots the same way. He pressed the
start button, read the spot, then
waited 4 seconds till the machine
stopped. He pushed the start but-
ton again and read the next spot.
We have a meter in the audio input
line so that the morning operator
can maintain the audio level on
playback the same as the evening
operator maintained it while record-
ing. This assures the proper voltage
being applied to the 2050 grid both
times to maintain the proper cues.
The 10,000 ohm pot across the sec-
ondary of the input transformer will
do the same thing and marks may
be made on the dial to note the cor-
rect positions.

Connection is made to the for-
ward motor of the Magnecorder
only. The machine is loaded and
turned on, then to start it the start

$%$ FOR YOUR IDEAS

Readers are invited to contribute their
own suggestior.s which should be short
and include photographs or rough
sketches. Typzwritten, double-spaced
text is requested. Our usual rates will
be paid for muterial used.

switch is pushed. A disabling switch
is provided to permit normal opera-
tion of the recorder. Whenever the
“Automatic” is not operating, bias
for the 2050 is obtained by rectifying
voltage from the 6.3 volt trans-
former. When it is in operation the
bias is obtained by rectifying the
audio. When the audio ceases the
0.1 mfd condenser discharges
through the 9.4 megohm resistor.
After 4 seconds the bias is low
enough, the 2050 fires and activates
the plate relay, breaking the 6.3 volt
relay circuit, in turn stopping the
recorder.

Polarity of the line voltage must
be observed because one side of the
line is grounded to the unit.

The audio is obtained from the 16
ohm output of the amplifier. If the
input level is maintained properly,
no difficulty should be experienced.
Since the amplifier is across the
program line continuously, the tubes
should be checked often for noise,
hum and distortion.

Transmitter House
Tower Telephone

LAWRENCE L. PRADO, JR., Chief
Engineer, WPEP, Taunton, Mass.

EMORIES of younger days and

the tin can and string type of
telephone deserve credit for this
idea!

Those needing a telephone be-
tween the transmitter house and
tower enclosure for assistance in
balancing diode rectifier units or
other maintenance and repair work
may find the following diagram very
helpful.

Random Pulse Noise Generator

C. FRANK CORDARO, Chief
Engineer, WKAP, Allentown, Pa.

CCASIONALLY the need for a
O random non-uniform noise gen-
erator is necessary as a test instru-
ment for special purposes. The in-
cluded schematic details an inex-
pensive noise generator, which we
have found more than adequate for
its purpose, and in use for many
years. .

The diagram consists basically of
five neon relaxation oscillator cir-
cuits in parzallel. The ouput of the
oscillators are fed thru Ro, the out-
put load resistor.

Although the components of each
oscillator are labeled the same, no

(Continued on page 114)

Avtomatic “‘taped announcer” circuit provides second voice for spols

MEG ] A 6ALS

SPOT
6ALS 2050 g
4 L =
PLATE TO =
TO METER VOICE COIL j 10,000
X FORMER PLATE CKT
RELAY
=
AUDIO IN
&,
FROM 15-2 PAD = —_—
10K 3
. 6.3VOLT *_[ L |
ol [ ACReLAY| ¥ [ [
I0AC 6.3 .IMFD DEDT} )
9.4 START (MOMENTARY MAKEZ/“

2050

REMOTE START SWITCHES

{MOMENTARY MAKE]

TO MOTOR LEAD

/  DISABLING SWITCH

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955

www.americanradiohistorv.com


www.americanradiohistory.com

Egit) |

+30 |—

1 Eoll)=Kie sin12x10%1 gin g
! |\\ | 1-To

N

+20|—

410 |— | B,

L/

S0us  100us 200us mm

Fig. 1: Translent response to wnit impulse

By STANLE!:I P. LAPIN
an
JEROME J. SURAN*

Communications & Electronics Div.
Motorola, Inc.
4545 Augusta Bilvd.
Chicago 51, Il

MPULSE noise in radio receivers,

such as that produced by automo-
bile ignition systems, is related to the
transient response of the selective
networks in the receiver. The tran-
sient response of the band-pass cir-
cuits usually encountered is quite
complex, and most attempts at the-
oretical evaluation of such networks
meet with little success, particularly
in the case of relatively narrow-
band FM communication receivers.

The transient response of com-

¢ My, Suran is presently with General Electric
Co., Syracuse, 0

Transient Response

Effects of attenuation and cascading in narrowband

frequency-modulation
shed light on

plex band pass networks is com-
monly referred to as a “ring” pic-
ture. This is due to the general
appearance of the response, which
may be described as a decaying,
amplitude-modulated, sine wave. A
general equation for such a re-
sponse may be approximated by:!

— ot SIN™(Bt 48

(De(t) =Kt (t—5)m

sin(wt)

where e(t) is the instantaneous
voltage of the response at time ft,
B is approximately 2n times the
bandwidth of the selective circuits,
w is the center frequency of the
band pass, ¢ is the base of the nat-
ural logarithm, and K, n, a, m, 6,
and & are all constants determined
by the circuit. A typical curve cal-
culated from equation (1), is given
in Fig 1.

Narrow=-band superheterodyne re-
ceivers generally achieve their i-f
selectivity in one of two ways. The
most prevalent method has been the

systems studied.
communications

Results

“ring’’ picture

use of multiple L-C sections which
are isolated from each other by
means of unilateral vacuum tube
amplifiers (in a distributed filter-
amplifier circuit). The second
method is through the use of cas-
caded L-C sections in a lumped-
circuit filter, such as the Permakey
filter (see Fig. 2) used in Motorola
two-way radio equipment. A ques-
tion exists as to the effect of the
unilateral property of the amplifier
tubes in the distributed filter on the
transient response of the entire
selective network. Most attempts to
answer this question on a theoreti-
cal, analytical basis, using the actual
selective circuitry as the object of
analysis, result in expressions which
are too complex for easy solution.

Transfer Function

In general theoretical terms, how-
ever, the transfer function of any
linear four terminal network can be
represented by some function of fre-

50 T" E -|

I |

‘é é i g §_Q ejo Fig. 5:

Fig. 3: [} R-C high-pass filter.

Fig. 4: (Far left) R-C high-
poss filter frequency response.

{below) R-C high-
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in NBFM Receivers

quency, H(w). Once this function is
known, the output response of the
network to any desired input signal
can be determined. In particular, the
transient response to a pulse can be
determined. There is only one atten-
uation and phase shift curve for any
given H(w), and also only one tran-
sient output for a given input.

In addition, for the types of net-
works usually encountered in prac-
tice, which may be defined as mini-
mum-phase shift networks, there
exists only one phase shift curve for
a given attenuation curve.

Therefore, any two linear, mini-
mum phase-shift networks, which
have the sume H(w), will have the
same attermation and phase shift
curves and also the same transient
response for a given input, regard-
less of the interior of the network.
Conversely, any two networks hav-
ing the same attenuation curves will
have the same H(w), and therefore,
the same transient responses.

Actual transient responses can be
calculated for the simpler networks
easily. Fig. 3 shows the circuit of an
n-section, cascaded, isolated, R-C
high pass filter, and Fig. 4 shows the
frequency response of one, two,
three, and four sections of this filter.
The calculated transient response of
this circuit to a unit step is given
as:®

e 0L _(-—l)k (n =ipE
el =€ X 1K) 1(k 1)°

()

where e(t) is the instantaneous out-
put voltage at time t, R and C are
the values of the components in the
circuit, and n is the number of sec-
tions. Equation (2) is plotted for
n=1, 2, 3, and 4 in Fig. 5. It can be
noted that:

a) as n increases, the time for the
first zero crossing to occur de-
creases,

b) as n increases, the maximum
amplitude of the waves be-
tween the first and second zero
crossings (and between suc-
cessive zero crossings) in-
creases.

¢) The number of zero crossings
is equal to n-1.

d) As n is increased, successive
waveforms look approximately
more and more alike.

If the circuit had been of the
band-pass type, the type of response
shown in Fig. 5 could be considered
as half the envelope of an ampli-
tude-modulated sine wave whose
frequency would be at the energy
center of the pass band, and the
familiar ring pattern would result.
It would be noted that the isolating
tubes of Fig. 2 did not prevent the
ringing.

Network Function

In the calculation of the response
of cascaded, isolated circuits, the
network function, H,(w), of one
such circuit, is raised to the nth
power, where n is the number of
circuits. In a properly designed and

Fig. 6a: (1) Nine-section
filter. Fig. 6%: (below) Simi-
lar filter with isolcting ampli-
fier tubes. Fiy. 7: {far right)
Filter attenvation curves

+ 2

SECTIONS

I
5

x R &
=]
(=4

L L |
3 3
SEGTIONS SECTIONS SECTION

Fig. 2: “Permokay" lumped circuit filter

properly matched lumped filter, the
same procedure is followed—that is,
if H, (w) is the response of one sec-
tion, H,(w)" is the response of n
identical sections. Proper termina-
tion consists of matching the filter to
its image impedance at all frequen-
cies. In practice, filters are usually
terminated in a resistor having a
value equal to the image impedance
at the center frequency. This results
in a mismatch at the ends of the
filters at other frequencies. How-
ever, in a long filter (i.e.—n large),
the effects of this mismatch become
very small, due to the insertion loss-
es of the large number of sections.
This becomes evident upon compari-
son, for a long filter, of a measured
attenuation curve with a calculated
curve based on perfect matching.
Therefore, the same results can be
expected, approximately, when the
number of filter sections is increased,
as when the number of cascaded
isolated circuits is increased.

To experimentally investigate the
problem of “ringing” in lumped
selective networks, two filters were
constructed, using derived sections
calculated from classical filter
theory. The first of these is a nine
section filter, constructed with a
three gang switch such that: in posi-
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Transient Response (Continued)

tion I, the full nine section filter is
measured; in position II, a six sec-
tion filter is measured; in position
I1l, a three section filter is measured.
This arrangement is shown in Fig.
6(A). The second filter is similar to
the first, except that isolating, am-
plifier tubes are placed after three
full sections and after six full sec-
tions &<e Fig. 6B), with three meas-
urement positions provided: posi-
tion I, after nine sections; position
il, after six sections; and position
III, after three sections.

Relative attenuation curves of
the two filters for the three switch
positions are given in Fig. 7.

It can be noticed that the attenu-
ation curves of both types of filters
are almost identical.

The various filters were each ex-
cited with two different pulses, os-
cilloscopic photographs of which are
shown in Figures § and 9. The out-
puts of the filters are shown in the
succeeding figures, all having a
sweep base with 10 divisions equal
to 500 microseconds, In each case,
the top picture shows the response
to the shorter pulse of Fig. 8, and the

bottom picture shows the response
to the longer pulse of Fig. 9.

Figs. 10 and 11 show the outputs
of the filters in position I (nine-
section filters). It should be noted
that the responses from both filters
are very similar, even though one
of these filters contains isolating am-
plifiers. The slight difference in tran-
sient responses may be attributed
to the slight difference in attenua-
tion curves, as shown in Fig. TA.

Figs. 12 and 13 show the outputs
of the filters in position II (six-
section filters). It again should be
noted that the two responses are
similar, and, in addition, only minor
differences exist between these six
section responses and the full nine
section responses (Figs. 10 and 11).

Conclusions

Figs. 14 and 15 show the outputs
of the filters in position III (three-
section filters). Here again, the two
responses are similar to each other.
However, although there is some
similarity between these three-sec-
tion responses and the six-section
responses (Figs. 12 and 13) the

change is much greater than the dif-
ference between the six and nine
section filters.

From the theoretical considera-
tions and the experimental results,
the following conclusions may be
drawn:

a) Transient or ring response is
purely a function of the atten-
uation curve in a linear min-
imum-phase network, and if
one of these curves is known,
the other can be derived. This
is independent of what makes
up the circuit.

b) The use of cascaded circuits
separated by- amplifier tubes
does not substantially change
the transient response from
that of directly cascaded cir-
cuits, assuming the two atten-
uation curves are approxi-
mately the same,

¢) Increasing the number of sec-
tions in a selective circuit has
less and less effect on the tran-
sient response as the number
gets larger and larger.
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Figs. 8-11: {l 1o r, top row) Short input pulse; long input pulse, response of 9-section filter; response of 9-section, 2-tube filter.
Figs. 12-15; (I 1o r, bottom row) Responses of &-section filter; 6-section, 1-fube filter; 3-section filter; 3-sectlon filter plus tube
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Noise Measurements
on Telephone Circuits

Comparison made of instruments and terms employed.
Utilization of transmission measuring set outlined

By
i1. C. FRANKE
Bell Telephone
Labs.. 463 West

St., New York 14,
N.Y.

HE evaluation of telephone cir-

cuit performance for speech
transmissior involves many param-
eters which have a direct relation
to the transmission quality. One of
the more important factors generally
considered is the transmission im-
pairment caused by the amplitude-
frequency characteristic of the noise
existing on the telephone circuit.
Over the years the engineering pro-
fession has devised various methods
by which this noise can be measured,
These methods, although yielding
comparable results, are difficult to
interpret in many cases. Hence, in
this discussion, it is proposed to
show a comparison of noise quanti-
ties and terms which are currently
used. No atiempt is made to analyze
the underlying principles upon which
these quantities are based. However,
it is expected that the comparisons
given will result in a better under-
standing of this subject among en-
gineers.

Measuring Instrnments

Two types of instruments are in
general use for noise measurements.
One of these instruments is known
as the Western Electric 2B Noise
Measuring {3et; this is used for noise
measurements of voice-frequency
circuits. Although this instrument
is capable of single frequency meas-
urements, it is generally not used
for this purpose. The other instru-
ment is a type of noise meter com-
monly referred to as a transmission
measuring set; this has some char-

acteristics comparable to those of
the 2B set but it is calibrated to an
entirely different reference. Such a
test set can be used for either noise
or single frequency power measure-
ments as well as for the measure-
ment of harmonic distortion. An in-
strument of this type found in many
laboratories is known as the 12A
Transmission Measuring Set manu-
factured by the Daven Company.
Initially in this article a compar-
ison will be made of the quantities

power at various magnitudes ex-
pressed in dbm and the correspond-
ing values obtained on the 2B set
and on the TMS. It is assumed that
the instruments were calibrated
properly in accordance with the in-
struction books.

The values in the table refer to the
“corrected” reading of the 2B set
after a calibration constant referred
to in the instruction book has been
added to the combined attenuator
and meter readings.

The terms 144 weighting and F1A
weighting take into account the rela-
tive interfering effects of different
noise frequencies on a telephone
line when a telephone set using the
144 type or the HA-1 type telephone
receiver, respectively, is employed.
Weighting is the artificial adjust-
ment of measurements in order to
account for factors which, in normal
use of the device, would otherwise be
different from conditions during
measurement. For example, back-
ground noise measurements may be
weighted by applying factors or by
introducing networks to reduce
measured values in inverse ratio to
their interfering effect,
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Fig. 1: line weightings for telephone message circuit noise. Response curves are
based on corrected values [using instruction book calibration constant) for WE 2B set

measured with the two types of in-
struments, where a test power,
sometimes referred to as test tone,
of 1000 ces is applied to the input
of each set. The magnitude of the
test signal is expressed in dbm-db
with reference to 1 mw. Table I
shows the relations between this test
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The reference power for readings
in dbRN (db above reference noise)
is a 100 cps calibrating power of one
micro-microwatt (10-'2 watt or 90 db
below 1 mw). The reference point
for readings in dba (db adjusted) is
obtained by making an adjustment
to the 10°!? watt reference for equal
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Telephone Circuits (Continued)

transmission impairment due to
noise for the two different types of
telephone sets.2 The results of listen~
ing tests made on a number of com-
mon kinds of noise to determine the
transmission impairment have indi-
cated that the zero calibration poirt
for noise measured in dba should be
@ 1000 cps power 5 db above 10712
watts or —85 dbm. Fig. 1 shows the
144 weighting characteristics and
the F1A weighting characteristics in
these relative positions.

It will be noted from Table I that
on 1000 cps power the 2B set reads
5 db less with F1A weighting ex-
pressed in dba than with 144 weight-
ing expressed in dbRN.

A transmission measuring set
(TMS) calibrated at 1000 cps will
read power correctly when used to
measure a 1000 cps test power re-
gardless of the weighting character-
istic. However, if the TMS has a
frequency characteristic deliber-
ately introduced by weighting other
than flat and is calibrated at 1000
cps, then readings at other frequen-
cies will not be correct readings of
power in terms of dbm.

A transmission measuring set
equipped with 144 frequency weight-
ing can be used to measure any
single frequency or other steady
noise in terms of dbRN. With the set
calibrated to read 0 dbm for 1 mw
of 1000 cps power, the noise ex-

TABLE T1:
1000 CPS Test Power
2B Set ™S
1000 CPS dba dbRN =
dbm (F1A wig) (144 wig)  dbm**
0 85 )
—10 75 O — 10
— 25 &5 v —Z0
—30 55 60 —30
—40 45 50 —40
—s0 35 40 —50
—50 25 30 —60
—70 15 20 —70
g0 5 10 —80
—90 —5 ) —~90

With 1000 CPS test power applied to the
input of the test set, this table shows the re-
lation between corrected* values in dba or
dbRN measured with a 2B Noise Measuring
Set and values measvred in dbm with a
Transmission Measuring Set.

*The corrected value refers to the reading

on the instrument (oMenuator and meter
reading) and the calibration constant as
shown in the 2B set instruction book.

**This relation will hold at 1000 CPS for
any weighting if the TMS is calibrated at
1000 CPS.

B

TABLE 2:
Thermal Type Noise In a 3 KC Band
i1l (2) (3) 4) (5] (6) (7) (8) (9)
Noise 2B Set ™S **Signal-to-Noise Ratio-db
dbm dba dbRN dbm dbm dbm 2B Set or TMS
(F1A {144 {Flat (F1A {144 (Flat
wig) wig) wig} wig) wig! wig)
a 82 82 — 3 — 8 0 3 8 0
— 10 72 72 —13 —18 —10 13 18 10
— 20 62 62 —23 —28 —20 23 28 20
—30 52 52 —33 —38 —30 33 38 30
—40 42 42 —43 —48 —40 43 48 40
—50 32 32 —53 —58 —50 53 58 50
—&0 22 22 —63 —68 —60 63 68 60
~—70 12 12 —73 —78 —-70 73 78 70
—Ed 2 2 —83 —88 —80 83 1] 80

With thermal type noise uniformly distributed in @ 3 KC band applied to the input of the
test set, this table shows the relation between corrected* values in dba or dbRN measured
with & 2B Noise Measuring Set and valves in dbm measured with o Transmission Measuring
Set. Valves of Signal-to-Noise Ratio are also indicated.

*The cormrected value refers to the calibration constant in the 2B set instruction

book.

**|t is understood that the test signal and noise are both measured at the same
point in the circuit and in this table it is assumed that at the point of measure-
ment the signal is 1 mw or 0 dbm at 1000 CPS.

pressed in dbRN is 90 added to the
TMS reading. For example, a read-
ing of —40 dbm on the TMS is
equivalent to 90—40 or 50 dbRN.

Similarly when a transmission
measuring set which has F1A fre-
quency weighting and has been cali-
brated to read 0 dmb for 1 mw of
1000 cps power, is used to measure
any single-frequency or other steady
noise, the reading can be expressed
in dba by adding 85. For example, 1f
the TMS reading is —40 dbm, the
noise is 85—40 or 45 dba.

Thus, when the “noise” referred
to in the preceding two paragraphs
is 1000-cycle “noise” or a 1000 ces
test power, its value in terms of
dbRN (144 weighting) is 90 db
greater than its value in dbm; and
its value in dba (F1A weighting) is
85 db greater than its value in terms
of dbm. These relationships are
shown in Table 1.

Thermal Noise

Table 2 shows a comparison of
measurements made when thermal
noise, flat over a2 3 xc band, is ap-
plied to the several weightings of
the two types of measuring sets.
Column 1 gives the magnitude of
the noise power expressed in dbm
as would be measured on a reference
instrument, such as a thermocouple
type meter. The corresponding noise
values expressed in dba and dbRN
obtained with the 2B set are indi-

cated in columns 2 and 3 for noise
inputs from 0 to —80 dbm. The noise
values measured on a transmission
measuring set calibrated in dbm
with F1A, 144 and flat weighting are
shown in columns 4, 5 and 6.

With noises of types other than a
1000-cps sine-wave or a 3 Kc band
of thermal noise, the relations
between readings with different
weightings would necessarily be dif-
ferent from those shown in Table 1
or 2. For example, a pure 200-cps
noise would read about 37 db greater
on flat weighting than it would on
144 weighting. This would be true,
whether the measuring means was
a 2B set or a TMS. A pure 200-cps
noise would read about 27 db greater
on flat weighting than it would on
F1A weighting. The reason for these
differences is because of the differ-
ence in the interfering effects of the
noise in different types of telephone
sets.?

Signal-to-Noise

The last three columns in Table 2
indicate the signal-to-noise ratio
which is the ratio of the magnitude
of the signal to that of the noise ex-
pressed in db. In the table, the signal
is taken as a 1 mw test power of
1000 cps and the noise consists of
thermal noise measured in the ab-
sence of the signal power. Both
measurements are made at the same
point in the circuit and with the
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same type of instrument.

As seen in Table 2, the numerical
value of the signal-to-noise ratio,
for a given signal and a given noise,
depends on the frequency weighting
with which the signal and the noise
are measured. For example, the
table shows that with a signal of
Imw at 1003 cps and a fluctuation
noise of —30 dbm, the signal-to-
noise ratio is 50 db with flat weight-
ing, or 53 dt with F1A weighting, or
58 db with 144 weighting. The table
also shows that with a given weight-
ing, the signal-to-noise ratio is the
same whethzar the measuring instru-
ment is a 2B set or a transmission
measuring set.

The signal-to-noise ratio is ob-
tained from two measurements, one
of signal and the other of noise. (If

TABLE 3:

Correction for determining signal
in the presence of noise

m 12)
Differente in db be- Correction in db to
tween combired sig- be applied to the
nal and noise <¢nd combined signal and
noise measured alone. noise reading to ob-

tain signal alone.

[¢) Signal cannot be
computed.

—6.9
—4.3
—3.0
—2.2
—1.7
—1.3
—1.0
—0.8
—0.6

00N hL W -

the magnitude of the signal is par-
tially masked by noise, its value is
obtained as described later). The
point at waich these two measure-
ments are made need not be a point
where the test power is 1mw. For
example, assume that the magnitude
of the test power obtained with the
2B set with F1A weighting is 76 dba
{equivalent to —9 dbm from Table
1) and the magnitude of the noise st
the same point is 29 dba; the signal-
to-noise ratio is 47 db (76—29) with
F1A weighting. If this noise is
thermal ncise as has been assumed,
it will also read 29 dbRN with 144
weighting (Table 2), but the 1000
cps test power will read 81 dbRN
with 144 wazighting (Table 1) ; so that
with 144 weighting the signal-to-
noise ratic is 52 db (81—29).
Similarly with a TMS using the
values assumed above, the test
power would read —9 dbm, and the
noise with F1A weighting would
(Cor.tinued on page 152)

Reliable Connections

By R. GEORGE ROESCH, President
The Eraser Co.
Syracuse, N.Y.

NFORTUNATELY, there is no

satisfactory definition of the
term “quality” with regard to wire
stripping and wire preparation.
However, there are several precau-
tions which may be exercised during
production to insure high reliability
of electrical connections.

A prime point to keep in mind is
that cut or nicked strands of wire
resulting from careless removal of
insulation cause poor connections,
and possibly major damage when
subjected to vibration.

In the case of coaxial cable, the
proper amount of braid wire must be
stripped from the cable for the cor-
rect fit and/or impedance match to
the connector. If too little is stripped,
then the contact may not seat in the

connector. If too much, then an ad-
equate contact to the braid may not
occur. Likewise, if loose ends are
present in the connector, there is a
possibility of one of these causing a
short. Even though one may not
damage strands of wire, it has been
found that should some strands of
insulation remain on the wire, they
will vaporize, and thus prevent a
satisfactory soldered connection or
even a good tinning job, if the wires
are tinned prior to soldering.

To illustrate the practical aspects
of making reliable connections, con-
sider the following example of oper-
ator instructions for fabricating the
input and output ends of a delay line.

Input-End Fabrication

1. Without nicking or otherwise
damaging the underlying ground
(Continued on page 157)

Sequence of stages for producing @ reliable electrical connection on a delay line

Y, CELLULOSE
ACETATE
ADHESIVE TAPE

TEFLON TAPE

CABLE ~if i
JACKET el SERL saRaN STRANDS il scraton
—_— 2, ) TUBING cieaneo T
-, | CONE SHAPED .3 SPRING CLIP
. 7, STEEL FERRULE L 4

**
18 COPPER
GROUND LEAD

SOLDER STRANDS o
ALL THE WAY AROUND END OF

. INNER WINDING

# 18 SOLID
TINNED
COPPER

#5-40X /4 BRASS
FIL.HO. MACH.
SCREW

L4 BLACK ELECTRICAL
ONPA

@ rSOLDERED
e TE==1 ., CONNECTION
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View of exhibits at Kingshridge Armory during last year's convention

ARCH 21 will mark the

beginning of another record-
breaking four-day IRE National
Convention. New York City’s Wal-
dorf-Astoria and Belmont-Plaza
hotels will provide eight session
halls this year for the presentation
of the majority of the 251 scheduled
technical papers. Additional facil-
ities for the presentation of two
simultaneous technical sessions will
be provided at the Kingsbridge
Armory in the Bronx. A total of 55
sessions, topping last year’s figure of
31, will be held in the eight meeting
halls between March 21 and 24.

Exhibits of the Radio Engineering
Show, formerly located at Grand
Central Palace, will be housed at the
Kingsbridge Armory and the nearby
Kingsbridge Palace. Attendance is
expected to surpass 1954’s record of
39,302 and it is reported that 704 ex-
hibits, better than a 13% increase
over last year, will be erected on the
four-acre floor of the armory.

The convention’s social program
will be initiated by a “get-together”
cocktail party on March 21 in the
Grand Ballroom of the Waldorf-
Astoria. Two evenings later, the
Grand Ballroom will be the scene of
the Annual Banquet, at which Gen.
Matthew Ridgway, Chief of Staff,
U. S. Army, will deliver the major
address.

Dr. John R. Pierce, of the Bell
Telephone Lahoratories, has been
renamed Editor of the Proceedings
of IRE for 1955. John D. Ryder will
formally assume the presidency of
the Institute at the Convention’s
opening meeting on March 21st at
10:30 A.M., also to be held in the

Waldorf’s Grand Ballroom. Arthur
V. Loughren will be the principal
speaker at this meeting.

The technical program includes
the following papers:

Monday, March 21, P.M.

INSTRUMENTATION—I

Chairman: P. 8. Christaldi, Allen B. DuMont
Labs., Inc., Instrumentation Division, 760
Bloomfield Ave., Clifton, N. J.

Direct-Reading Instrument for the Measure-
ment of RMS Pulse Jitter, Jesse J. Taub,
and Charles 1. Smith, Material Lab., New
York Naval Shipyard, Brooklyn I, N. Y.

An Automatic Sonic Spectrum Analyzer and
Curve Tracer, Edward F. Feldman, Pano-
ramic Radio Prods. Inc., 10 S. Second Ave.,
Mt. Vernon, N. Y.

A Simplified Method for the Measurement
of Highly Linear Sawtooth Waveforms,
Sherwood King, University of Tennessee,
Knoxville, Tenn.

The Diagraph, a Dircct-Reading Instrument
for Graphic Presentation of Complex Im-
pedances and Admittances, Richard C.
Hess, Federal Telephone and Radio Co.,
100 Kingsland Ave., Clifton, N, J.

Measurement of Parameters that Determine
Front Edge Response of Pulse Fransforme-
crs, Isidore Bady, Signal Corps Engineer-
ing Lab., Ft. Montmouth, N. J.

ANTENNAS & PROPAGATION—I—ANTENNAS

Chairman: John V. N. Granger, Head, Radio
Systems Lab., Stanford Research Institute,
Stanford, Calif.

Efficiency of Surface VWave Excitation,
Alan F. Kay, Technical Research Group,
56 West 45 St., New York. N. Y. and Fran-
cis J. Zucker, Air Force Cambridge Re-
search Center, 230 Albany St., Cambridge
39, Mass.

Serrated Waveguide: Theory and Experi-
ment, R. S. Elliott and K. C. Kelly, Hughes
Research & Development Labs., Hughes
Aircraft Co., Culver City, Calif,

Properties of a Radiating Discontinuity on a
Corrugated Surface Transmission Line,
M. J. Ehrlich and I. K. Williams, Micro-
wave Radiation Co., Inec., 3312 Pacific
Ave., Venice, Calif.

Symmetrical Microwave Lenses, C. Goatley
and C. F. Parker, Melpar, Inc., 452 Swann
Ave., Alexandria, va.

Lens and Feed System for Volumetric Scan-
ning GCA Antenna, G. D. M. Peeler and
W. F. Gabriel, Microwave Antennas &
Components Branch, Electronics Div.,
Naval Research Lab., Washington 25, D. C.

MOBILE COMMUNICATIONS

Chairman: Daniel E. Noble, Vice President,

Preview of

Latest electronic engineering de-
velopments to be covered by 251
technical papers in 55 sessions.
704 manufacturers exhibit products

Motorola, Inc., 4501 W. Augusta Blvd.,
Chicago 51, Illinois

An Experimental Mobile Dispatching Sys-
tem, R. W. Collins and V. A. Douglas, Bell
’i[‘lfleﬁqht_)xge Labs., 463 West St., New York

450 Megacycle Mobile Equipment Employing
Direct Frequency Modulation, W. Ornstein,
Canadian Marconi Co., 2442 Trenton Ave.,
Montreal, Quebec, Can.

Design Problems of V.H.F. Repeater Sta-
tions, J. R. Neubauer, Radio Corp. of
America, Camden 2, N. J.

Evaluation of Sideband Noise and Modula-
tion Splatter of V.H.F. Transmitters, .
Firestone, Motorola, Inc¢., 4501 W. Augusta
Blvd., Chicago 51, Ill.

A Miniature Reflectometer for Portable and
Mobile Transmitters, Edwin M. Stryker,
Jr., Collins Radio Co., Cedar Rapids, Ia.

COMMUNICATIONS SYSTEMS—I

Chairman: F. M. Ryan, American Telephone
and Telegraph Co.,, 195 Broadway, New
York 7, N. Y.

See page 100 for new electronic
products to be displayed at this
year's national convention in
Kingsbridge Armory and at Kings-
bridge Palace

A New Horizon in Communication Theory—
The Polyphase Conecpt, Allan A. Kunze
and John G. Schermerhorn, Rome Air De-
velopment Center, Griffiss Air Force Base,
Rome, N. Y.

A Theorem Concerning Noise Figures, A. G.
Bose, Research Laboratory of Electronics,
M.I.T., Cambridge, Mass. and S, D. Pezaris,
Dept. of Electrical Engineering, M.ILT.,
Cambridge 39, Mass.

Automatic Opcration of a High Power Am-
plifier, V. R. DeLong, Collins Radio Co.,
Cedar Rapids, Ia.

The Use of Reflex Techniques in a VHF-UHF
Communication System, Paul G. Wulfs-
berg, Engineering Div., Collins Radio Co.,
Cedar Rapids, Ia.

A New Teletypewriter Using the Integration
Method of Detection, Henning F. Harmuth,
Signal Corps Engineering Labs., Ft. Mon-
mouth, N. J.

INDUSTRIAL ELECTRONICS

Chairmen: Conan A. Priest, Onondaga Pot-
tery Co., 1858 W. Fayette St., Sé'racuse 1,
N. Y., and Wilfred L. Atwood, Consulting
Engineer, 528 Adelaide Ave., S.E., War-
ren, Ohio

An Instrument to Count and Size Particles
Suspended in a Gas, Ernest S. Gordon,
Armour Research Foundation, Illinois In-
stitute of Technology, Chicago 16, Ill.

Design Considerations of Microwave Ovens,
Robert A. Rapuano and Robert V. Smith,
Raytheon Manufacturing Co., Equipment
Engineering Div., 150 California St., New-
ton 58, Mass. A

High-Speed Electronic Fault Protection for
Power Tubes & Their Circuitry, W. N.
Parker and M. V. Hoover, Tube Div., Radio
Corp. of America, Lancaster, Pa.

A Magnetic Thyratron Grid Control Circuit,
James H. Burnett, Electrons, Inc., 127 Sus-
sex Ave., Newark, N. J.

A Static Frequency Detector, Magnetic
Type, Henry W. Patton, Engineering Dept..
Collins Radio Co., Cedar Rapids, Ia.

TELEMETRY & REMOTE CONTROL—I
SYMPOSIUM: SOME PROBLEMS ASSOCIATED WITH
TELEMETERING AND REMOTE CONTROL OF A
SPACE STATION

Chairman: J. Gordon Vaeth, Office of Naval
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1955 IRE National Convention

Research. Port Washington, N. Y.

The Use of Piloted Balloons as Space Lab-
oratories, M. D. Ross, Office of Naval Re-
search, Air Branch, Washingion, D. C.

Ionic and Nuclear Problems of Rocket Pro-
pulsion, F. J. Murray, Columbia Univer-
sity, New York, N. Y.

Instrumentation of a Minimum Satelite for
Astro-Physical Research, S. F. Singer. Uni-
versity of Maryland, Baltimore, Md.

Telemetering and Control of a Spacc Sta-
tion, Werrher Von Braun. Redstone
Arsenal, Huntsville, Ala.

Telemetering in the Development of Space
Flight, C. E. Ruckstuhl, Jr., Bendix Pacific
Division, Eendix Aviation Corp., North
Hollywood, Calif.

Synthetic Traimming for Space Flight, G, V.
Amico, Special Devices Center. Office of
Naval Research, Port Washington, N. Y.

CIRCUIT THEORY—I
SYMPOSIUM: NETWORK DESIGN

Chairman: Crester H. Page. National Bureau
of Standarcs. Connecticut Avenue, Wash-
ington 23, ). C.

The Use of Potential Analogs in Network
Syntiresis, Ronald E. Scott, M.I.T.. Cam-
bridge, Mass.

Iterative Network Synthesis, Howard B.
Demuth, itanford Research Institute,
Stanford, Calif., and George A. Carvotakis
and A. Donald Moore, Stanford Univer-
sity, Elecirical Engineering Dept., Stan-
ford., Calif.

The Use of Ieast Squares in Network De-

TECHNICAL PAPERS TOPICS,

J. D. Ryder, IRE President 1955-56

sign, M. Robert Aaron. Bell Telephone
Labs.. Murray Hill, N. J.
Influence of Computing Machines on Net-

work Design Methods, John T. Bangert,
Bell Telephone Lahs., Murray Hill, N. J.

Summatiion and Outlook, Ernest A. Guille-
min, M.IL.T., Cambridge 39, Mass.

AUTOMATIC CONTROL—I

Chairman: John E. Ward, Servomechanisms

e = 3 Al e AN
W, Hewlett, IRE President 1954.55

Laboratory, M.LT., Cambridge 39, Mass.

Analysis of Combined Sampled-and Con-
tinuous-Data Systems on an Electronic
Aunaleg Cemputer, Louis B. Wadel. Chance
Vought Aircraft, Inc., P.O. Box 5907,
Dallas, Tex.

Ann Adaptive Servo System, A. H. Benner
and R. F. Drenick, Radio Corp. of Amer-
ica, RCA Victor Div., Camden, N. J.

(Continued on page 162)
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Koderne Roocm Starlight Roof Astor Gallery Jeda Room Sert Room Grend Ballroom Marcenl Hall Faradsy Hall
Monday, March 21 Session 1 Session 2 Sesmion 3 Sesalon b Sesslan § Seasion 7 Seasion §
2130 - 5:00 p.u,
INSTRUMBNTATION - 1 ANTENNAS A D HOBILE COMMUNICA- COMMINICAT I0NS TELEMETRY & REMOTE ZIRCUIT THEORY - 1 AUTOMATIZ ZW™QL - I
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T s .
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10100 A.H.-12:30P.M. | ULTRASONICS - 1 ELECTRONIT MICROAAVE THERY FRODUZTION TEXH- INSTRUMENTATION STMPCSIUM ON CIRCUIT THERY - IT ANTENNAS AND
COMFUTERS - I AND TETMNIQUES . 1 NIQUES and SPURIOUS RADTATION PROPAGATION - :If
General Thaory
Microwavs Tomponenta | Elsceronic Squip- NUZLEAA SCIENTE Psnel Discussion:
mant Assembly Extended Range 7HF
Methede and Uii? Propagetion
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SF?XI-: The Desiga | Microwave Techvdques | AND STSTEMS Propagation
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lata the Behavior of /'
ths Human Brain
Thureday, Marchk 2 Saseion L1 Seseion L2 Seasion L} Session LL Seasisn LS Seaston L6 Session L7 Session LB
10100 AM =120 IP.K,
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Fig. 1: [l) Series transformer-oscillator feed. Fig. 2: (r} Equivalent clrcuit

Extremely low-loss transformer assures high
rejection of unbalanced signal while changing
antenna impedance for optimum noise figure

NE of the most important parts

of a VHF tuner is the input cir-
cuit which consists of either a balun
ar of an r-f transformer followed by
a resonant circuit.

The input circuit must provide 1)
the proper transformation of the an-
tenna impedance for the optimum
Noise Factor, 2) selectivity, 3) must
assure as high a rejection as possible
of unbalanced signal and 4) must
transform the symmetrical signal re-
ceived from the antenna twin line
into the asymmetrical signal needed
for the excitation of the grid of the
amplifier tube.

At the same time it must be as
lossless as possible because any loss
in the input circuit deteriorates the
NF of the tuner.

The main disadvantage of baluns
is their relatively high price. Trans-
formers are much cheaper.

Transformers may be used in
parallel or in series with the input
oscillating circuit. In the first case, a
high impedance level secondary is
required. Many difficulties are con-
nected with such a secondary be-
cause of the distributed capacity and
self-resonance of the winding. It is
much easier to design a transformer
for series connection, because in this
case the secondary winding consists
of only a few (2-5) turns so that its
self-resonance lies far above the
VHEF frequency range.

If the transformer feeds the oscil-
lating circuit in series, as repre-
sented in Fig. 1, the equivalent cir-
cuit is that shown in Fig. 2. Z is the
impedance looking into the second-
ary of the transformer when the
primary is loaded with the resistance
E = 300 ohms

o0

Thus:
w? M2
Z =R +jX = juLs + ——— =
R + joL,
w?M:2R wM? j wly

jwla + =

R2 + mILll Rl + U’le

where: L, is the inductance of the secon-
dary winding.

L, is the inductance of the pri-
mary winding.

M is the mutual inductance
between the primary and
secondary windings.

w = 2xf where f is the frequency

R is the signal generator’s in-
ternal resistance.

MR
Hence: R=————— N
Rz 4 w?L;2
wljw2M?
and X =owL, - —— (2)
R2? 4 «2L,;?

Y is the series damping resistance of
the equivalent input resonant cir-
cuit. The equivalent parallel damp-
ing resistance (see Fig. 3) R, is:
1
Rs = _ (3)
w?C,2 R

Designing

By
JURI SOKOLOV
Oak Mjfg. Co.
4300 N. Kilpatrick
Ave.
Chicago, Ill.

where C, is the tuning capacity plus
all stray capacities.

For best NF R, must satisfy the
relation:

1 ra
R'om = \/R°“ Rrg =~ J'— (4)

@
Bm
where R is the equivalent noise resis-
2.5
tance R.e = —
gm

Rr is the transit time damping
resistance Rr = A, /w?
g = 5isa constant

A and A: are constants with
respect to w

For zero VSWR in the antenna line
or for constant vswr on all channels
it must be:

As
Rg = A Re. = - (5)
w?
where A, and A; are constants.

If the condition (4) is satisfied on

all channels, then:

RT Al @ Al
VSWR = = — = —
R‘ope w? J_A—- «
. Bm
Since R+> R, ,

for the VHF channels and type of
tubes, this relation shows that if the
optimum NF condition is satisfied,
the match improves with increasing
of the channel frequency.

Fig. 3: (1) Equivalent input with Ry parallel damping. Fig. 4: (r) Inserting C, in series
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Low-Noise TV Tuner Inputs

The bandwidth of the input cir-
cuit is:

Wa Weo (l/Rl+ l/Rt)

Aw =

Q woCa

SR

R: + R,
C.

If the condition (4) for optimum
NF is satisfied

1 /gm w?
Aw = — | w4/ - + —
C°( ‘ A Al)

Thus Aw increases faster than lin-
early with the frequency.

Returning to the expression (1),
two cases have to be considered:

R> oL, and R<oL, (6)

The first condition R>wL, can easily
be realized because the smaller L,
is, the fewer are the troubles due to
the self-resonance of the coil. In this
case R becomes:

wIM2R M2
= . - and
Re
R
Re= —— %)
wiC 2M?

Thus R, varies with the fourth de-
gree of w so that the transformer
cannot cover more than one channel.
Such a transformer can be, and is,
used in the turret tuners where each
channel has its own transformer. In
this case (of the turret tuner with
the wire wound coils) there is no
necessity for the iron core. The mu-
tual inductance

M =K+VLL,

can be made= sufficiently large by cou-
pling the primary of the input trans-
former to the entire tuning induc-
tance L,

1f
R<wl.,
wM2R L.
R = = Kz— R (8)
wil? L,
and
L, As
R, = = —

w?C, K2R w?

As one can see, R, satisfies condi-
tion 5 for constant vswr but not con-
dition 4. If we are going to employ
the series feeding transformer, the
only way of approaching condition
(4), which is that necessary for the
optimum NF, is to use two secondary

windings or a taped secondary. In
this case the low frequency channels
(2 to 6) are fed by the secondary
having more turns, while for the
high frequency channels (7 to 13),
we physically switch in another sec-
ondary which has fewer turns.

On the lowest channel (Ch. 2)
where wL, is usually equal to or
even smaller than R, rapidly de-
creases, thus undercoupling the an-
tenna.

Finally, Eq. 2 in the case of R<»L,
becomes:

X=uwL,—wK?L,=vL,(L—K?)

On the high frequency channels this
equivalent inductance, together with
the stray inductance of the leads,
can become so high as to prohibit
the use of any additional coil neces-
sary for the tuning.

In order to reduce the inductance
L. (1—K?2) the coupling K has to be
kept as tight as possible (therefore
the necessity to use the powdered
iron core) and the inductance L, as
low as possible. Having the turns
ratio determined by Eqgs. 3, 4 and 8,
which must be satisfied in order to
obtain the best NF, the only way of
reducing L, is to reduce L,. That is
why L, is usually too small on Ch. 2,
In actual cases, however, both of
these measures (increasing of K and
keeping L, as low as possible) are
usually insufficient. The designer
therefore is compelled to insert in
series with the high channels sec-
ondary winding, a capacitor C, as
shown in Fig. 4. This capacitor re-
duces the effective capacity of the
circuit.

It should be nocted that the ca-
pacity C, does not change the con-
dition of optimum NF, ie., it does
not change the antenna transformed
impedance seen from the grid. In
fact, if the equivalent parallel damp-
ing resistor across the entire circuit
is Rgr, then the equivalent parallel
damping resistor R, across the ca-
pacity C, is:

C o\
R, = R, [ — :
C: + C,

and since
1

)LL)
Cl + Cn L/

1
N Rw?C,?

T

we have

R,

,as1n Eq. 3
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SECONDARY TAP
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Fig. 5: Crosswound primary increases rejection

s

R 4 B ¢
. — L
™ 1k

X~

i £

Fig. 6: Tronsmission line equivalence
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Fig. 8; Graphic presentation of Eq. 10

In other words, a transformer de-
signed to satisfy condition 4 without
the series capacitor C,, still satisfies
the optimum noise condition if C,
of any value is used. The use of the
series capacitor however, has the
desirable effect of increasing the se-
lectivity of the input circuit. Thus,
the main considerations in the an-
tenna transformer design are:

It must be wound on a powdered
iron core and the inductance of the
primary winding must satisfy, on Ch.
2, the relation

wb =R ©)]

From the point of view of the per-
formance on Ch. 2, it were better to
have «wL >R, but the necessity to

(Continued on page 153)
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Photoetched Microwave Transmission

Design and fabrication techniques for strip type
lines, transitions and test equipment open new
horizons for light weight construction. Relative
merits of parailel and tri-plate types evaluated

Fig. 13: Early tri-plate fabrication of line

Part Omne of this two-part article,
published in the Feb. 1955 issue,
describes the basic characteristics
and construction of tri-plate lines.

Before components could be read-
ily designed in photoetched Tri-
plate transmission line, it was ap-
parent that a reliable slotted line,
free from all leakage and modes
other than the Tri-plate mode, would
have to be designed. Such an equip-
ment was made by constructing a
long section of Tri-plate slotted line
and etching one of the outer conduc-
tors completely away in the central
portion, as is shown in Fig. 7.

This line was then encased in a
machined metal housing with a tap-
ered slot in its top surface, the top
surface then serving as the missing
outer conductor of the Tri-plate line.
With the line completely encased in
the housing, parallel plate mode is
entirely suppressed. The housing,
containing the Tri-plate line, is then
bolted to a Hewlett Packard type
809B carriage with probe. In use,
smooth reliable standing wave pat-
terns were obtained with this slotted
line up to frequencies of about 7000
mc. Above this frequency erratic re-
sults were obtained because of the
unwelcome introduction of the wave-
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Sanders Associates
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guide TE,., mode. This problem was
solved by moving the side walls of
the slotted line casing closer in
toward the center conductor until
they were below cutoff for dielectric
filled waveguide propagation at the
highest operating frequency desired.

Matehed Loads and Altenuators

Matched loads and fixed pad type
attenuators were constructed using
resistor tape. To make a load, the
tape was cut with a pair of scissors
to give the desired taper for a good
match and then sandwiched between
the dielectric sheets so that its re-
sistive surface was in contact with
the center strip of the Tri-plate
transmission line. Loads consisting of
3 in. length of 100 ohm/square tape
have been constructed which have a
VSWR under 1.05 over a 10% band
centered at 4200 mc. Such a load,
assembled and unassembled, is
shown in Fig. 8. Note the use of
rivets.

Fixed attenuators were made sim-
ply by selecting a length of tape with
the appropriate resistance value to
give the attenuation desired and ta-
pering both of its ends to obtain a
good match. Variable attenuators
were also constructed using resistive
cards cut in the shape of a cam to
give the desired attenuation taper.
These cards were fastened to a shaft,
and as the shaft rotated, a varying
amount of the resistive cam was su-
perimposed over the center strip of
the Tri-plate line in a slightly hol-
lowed out area in one of the dielec-
tric slabs which form a part of the
Tri-plate sandwich.

The resistor tape used for making
loads and attenuators in Tri-plate
is most convenient for use with strip
microwave transmission lines. It can,
for example, be cut with scissors, has
a thickness of only 4 or 5 mils which
makes it convenient for sandwiching
between dielectric sheets, and is
relatively inexpensive.

Directional Couplers

Directional couplers have been de-
signed to give various coupling val-
ues. A typical directional coupler
consisting of two stubs spaced 4k
apart, capacitively coupled to the
main line and directly coupled to the
mixing line, is shown in Fig. 9.

This particular coupler has a 20 db
coupling and 18 db directivity at 4200
mc for very small gap spacings, once
again illustrating the extremely rapid

PRASE SHIFT IN WAVE LEWGTaS

Fig. 14: Phase shift of L/A; for open stub

Fig. 18: Construction of tri-plate gyrator
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Lines

Fig. 15: (1) Sincle-stub
tuner, exploded view

ERH AN S
:'F_bJI
4
-

Fig. 16: {center) Adapter
devices for coaxial cable.

plate unit is at right

Fig. 17:

field decay obtained with Tri-plate
line.

Fig. 10 ildustrates a series stub
used as an mpedance matching de-
vice, and slows the change in Z/Z,
plotted in VSWR as a/ is increased
from 0 to 0.64 for various values of
b/A. Note that as “a” approaches
A/2, all of the curves exhibit the
properties of a series resonant cir-
cuit. This illustrates the compatibil-
ity of this line’s performance with
theory, and also demonstrates the
capabilities of the slotted line previ-
ously discussed,

Measurements taken on an open
circuited shunt stub are recorded in
Fig. 11. The stub has the same char-
acteristic impedance as the main

Srramr e O

-
Waveguide at left, tri- LT dnein

dErid n3Em -

o ]

VIR

transmission line. The curves illus-
trate the change in VSWR as the
stub length is varied over 0.7x. The
dotted curve is corrected for line
attenuation. Fig. 14 depicts phase
shift variations with changes in the
normalized stub length.

A Smith Chart plot of admittance
as the stub length increases from 0
to 0.48\ would demonstrate that the
open circuited shunt stub is indeed
a pure susceptance,

A single shunt stub tuner consist-
ing of an upper plate containing a
stationary stub, a spacer, a rotary
stub and a lower plate was con-
structed, and from this evolved the
double shunt stub tuner. The double
shunt stub is essentially the same as
the single unit except that its ele-

{r) Tri-plate hybrid ring with crystal holders. (a) Assembled and (b) Internal view

ments are in duplicate. Fig. 15 is an
exploded view of a single shunt stub
tuner.

While these stub tuners operate on
the principle of a continuous short
circuit, it is obvious that the same
design can be adapted to an open
circuited stub tuner. Successful
phase shifters have also been built
utilizing the same operating prin-
ciples as the single and double shunt
stub tuners.

A Type N coax to Tri-plate
adaptor constructed from a standard
UGS8A/U panel plug is shown in
Fig. 16. The mounting flange of the
plug is fastened to one of the outer
plates of the Tri-plate line by means
of screws which also serve as short-

(Continued on page 148)

Ultrasonics

By PAUL W, JOY
The Carborundum Co.
Niugara Falls, N. Y.

ANDPAPER and abrasive cloth

are fast becoming the most ver-
satile and skillful tools of industry,
There is or.e machine, for example,
employing abrasive belts that can be
positioned to within such accurate
limits that a sheet of newspaper
passing through it will have the
newsprint erased and still emerge as
an undamaged sheet of paper!

Operations conducted in Carbo-
rundum’s Making Department are
typical of the use of modern instru-
mentation in a quality control pro-
gram. Here, the paper or cloth belt
is coated with adhesive, has the
proper weight of abrasive grain
added and is dried to the correct
moisture ccntent.

There are three major variables
that influence the final quality of
material leaving this department.
These are: (1) thickness and char-
acteristics of cloth or paper base
material; (2) characteristics and
amount of adhesive applied, and (3)

for Sandpaper Production

adhesive
kettle

a-adhesive
8-sensing probe

Ultro-Viscoson

Fig. 1:

the weight of grain picked up. Since
the first—base material thickness
and characteristics-—are already es-
tablished when the material reaches
our plant, our quality control activi-
ties must be concentrated on the re-
maining two—-adhesive and weight
of grain picked up.

Viscosity of the adhesive quite un-
derstandably has a pronounced ef-
fect on the third variable. weight of

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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Ultrasonic generator and electronic.pneumatic controller provide continuous correction

grain picked up, and for this reason
offers the first logical point of attack
to the quality control problem.
Although initially adhesive is
mixed to the correct viscosity in the
kettle that supplies the “making ma-
chine,” it will not, unless continu-
ously corrected, remain at this vis-
cosity.
The adhesive is continuously re-
{Continued on page 150)
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Fig. 2: Fixed-divider type cascode circuit

"l""ii]-_". problem of overload and the
necessity of automatic gain con-
trol of pentode r-f amplifiers has
heen with us since about 1932, when
the first variable-mu tubes were in-
troduced for that purpose. Later, it
was found that excessive nonlinear-
ity near cut-off resulted in modula-
tion of the desired signal by an
adjacent undesired signal. Recently,
a third effect has become prominent,
involving harmonics of the difference
frequency between two large signals
causing multiple side-frequencies
and resulting in interference with
weak signals on adjacent channels.
With the use of narrow band FM
transmission and reception, the first
two effects are practically negligible,
but the third still remains.

Signal Strengths Vary

Since this problem is particularly
severe in airborne communication
receivers, where there are many
closely spaced channels and a likeli-
hood of wide variation in signal
strengths, especially in duplex oper-
ation, this phase of the problem will
be used as an example. Specifically,
the General Electric Co. was re-
quested by Aeronautical Radio, Inc.,
to develop and produce a reliable
successor to the 9003, a miniature,
variable-mu, high transconductance
pentode, which at that time was the

Variable-Mu Twin

The wide variations in signal strength which characterizes
airborne communications calls for an r-f amplifier with
fow inherent high-order distortion and low noise figure

By R. E. MOE, Manager-Engrg. Receiving Tube Sub-Dept.
G.E. Tube Dept. Owensboro, Ky.

best candidate from the standpoint
of gain and input loading. In con-
struction, it is somewhat similar to
the BAKS5, except for the variable~
mu grid.

Examination of the existing dif-
ficulties in making the tube reliable
brought to light the fact that as in-
creasing bias cut off conduction
through the normally-spaced grid
turns, all of the conduction, particu-
larly to the screen, came from the
widely spaced areas of the number
1 grid. Since the net screen current
then decreased, the series screen
dropping impedance would allow
its voltage to rise and the screen
turns immediately facing the open
areas of the number 1 grid would
greatly exceed their normal dissipa-
tion and become red-hot. It might
have been possible to specify fixed
screen voltage operation, but this
would require a stiff bleeder, result-
ing in an uneconomical waste of
dc power. Besides, the use of series
screen operation was a common
practice to improve AGc character-
istics and extend the cut-off region.

Cascoede Circuitry

From a practical standpoint, it
appeared that an entirely new ap-
proach would be more desirable, and
with this in mind, the tube designer
began to search for ways of increas-
ing the power dissipation character-
istics of the screen. Happily, at this
time, cascode r-f circuits for TV
were coming into wide use, and a
very obvious answer suggested it-
self. Why not use an entire plate,
and eliminate the screen? And al-
though no one had ever considered
the possibility of a variable-mu tri-
ode, much less two of them in cas-
code, it seemed worth trying, and
some sample tubes were put to-
gether.

Amazingly enough, the first sam-
ples had excellent characteristics in
a fixed-divider type of circuit (Fig.
2) as both halves were contributing
to the variation in transconductance.

Also, an additional advantage is
found in the use of this arrange-
ment in that the screen current nor-
mally drawn in a conventional pen-
tode amplifier is reduced in this case
to the negligible current drawn by
the bleeder used to establish the
positive bias on the control grid of
the No. 2 section of the twin triode.

At this point, it would be well to
pause and examine the requirements
for an ideal r-f amplifier from the
stand point of the various undesired
cross-modulation products. Refer-
ence to Terman’s Radio Engineers’

Fig. 3: (top) Z-2159 vs. existing types. Fig. 4:
{below) Excellent response at 1.0 v input
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Triode for Airborne Receivers

Handbook (p. 466) reveals that the
prime requirement is absence of
harmonics above the second in the
transfer characteristic. The easiest
way to determine whether this has
been achieved is to plot the trans-
conductance as a function of bias on
semi-log paper, as any departure
from a straight line with a slope of
two indicates other than the desired
pure square law function. Another
way is to measure the third har-
monic content in the output, as this
is almost tke entire source of these
inter-modulation products, as has
been showr: in the literature.

From both of these standpoints,
the first lot of experimental tubes
showed very desirable character-
istics (Fig. 5).

Triode Advantages

In comparison with these results,
similar datia on the 9003 and 5749/
6BA6W are plotted in Fig. 3 and
Fig. 4. It can be seen that the double
triode is superior over most of the
region. Transconductance figures are
all quite similar, but input loading on
the triode seems to be more favor-
able and, of course, the inherent
noise level is considerably better,
as found in the conventional cascode
circuitry used in recent television
tuners, particularly when neutrali-
zation is used.

The final test, however, is whether
performance in an actual receiver
bears out the predicted improve-
ments. These data are more difficult
to obtain. In most cases, it is almost
impossible to separate tube perform-
ance from the other factors like acc
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Fig. 5: {I) Log plot of transconductance vs,

characteristics, input circuit selec-
tivity, cross-modulation in succeed-
ing stages, etc. Suffice it to say that
sufficient improvement has been
demonstrated to warrant the de-
velopment and introduction of such
a type, but that specific performance
figures are a function of the partic-
ular receiver specifications and op-
erating conditions.

In addition to the above primary
application, there should be many
other circuit problems which can be
solved by the use of a tube with
these characteristics. One such might
be in volume expander or compres-
sor circuits where minimum distor-
tion is required at all levels of bias
coming from the audio acGc. This, of
course, requires that the two triode
sections be operated in push-pull
in order to cancel the second har-
monic arising from the square law
characteristic. The inherently low
level of third harmonic is then the
only remaining distortion.

bias.

Fig. &: (r) Characteristic ¢urves—single section

Complete characteristic curves, as
well as typical operating parameters,
are shown in Fig. 6, 7 and 8. It will
be seen from examination of the
physical structure of the tube (Fig.
1) that it is similar to the 5670 high-
transconductance medium-mu twin
triode except for the variable-pitch
grid.

In conclusion, we have described
a new variable-mu twin triode for
cascode operation in acc-operated
r-f amplifier circuits. It should be
superior to any existing pentodes in
such applications because of low
inherent high-order distortion, high
gain and low noise figure. It is de-
signed and built with the features
of the other special types in the
high-reliability series for minimum
failures under severe operating con-
ditions, such as airborne communi-
cation receiver applications.

This paper was presented at the National
Electronics Conference, Oct. 1954, held in
Chicago.

Fig. 7: (I) Comparison of curves for a singie section with those of Fig. 8: (r} Volue of cascode circuitry in assuring stoble operation of amplifier stage
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How to Plan for Color
Television Broadeastin

Practical three-step sequence provides for logical
expansion of facilities from handling network pro-
grams, slides and films, to live studio originations

Part Two
of Three Parts

PLAN #2
EQUIPMENT FOR 16MM,
35MM COLOR FILM
AND 2"x2” SLIDES

For many stations the second step
will be the addition of plan #2 fa-
cilities. This will enable these sta-
tions to telecast their own color film
and slides, to insert station breaks

PLAN £2 EQUIPMENT

COLOR BAR AND LOCAL ORIGINATION
EQUIPMENT
Description

Color Frequency Standard
Burst Flag Generator
Type 580-D Power Supply
*Type TG-2A Studio Sync Generator lin-
cludes Dot and Grating outputs)
Synt Generator Changeover Switch
Type BR84 Cabinet Racks
Type WA-1D Color Bar Generator
**TX-1B Colorplexer
Aperture Compensator for TX-1B¢
Type 580-D Power Supply for TX-1B
Test Meter
Changeover Switch Remote Contrel Panel
TA-3A Video Distribution Amplifier
TA-4A Video Distribution Amplifier
580-D Power Supply (for Dist, Amps.}

D D e = & =l e )
<

*An existing TG-1A Sync Generator may be modi-
fied for c¢olor, (MI-40405 Modification Kit
available}

**Note that two colerplexers are included in plan
#2, one under “*Coior Bar Equipment,’ the oth-
er under "Film.” Use of two is recommended so
that (a} bar output is available for system
checking without shutting down film cperation
{b} an automatic emergency spare is always
available.
tAddition of this unit in plan #2 allows use of
colorplexer in system as on emergency spare for
film and/or live operation.

in color and to sell “spots” to local
and national advertisers. Color slide
programs are relatively easy to make
up since 35mm color transparencies
can be used as slides. Slides and
films occupy a good share of the
present day monochrome program
schedule and with the advent of
color this may increase. Commer-
cials on short film strips and 16mm
color films can be used once the plan
#2 equipment is installed.

The equipment furnished in plan
42 consists mainly of (a) Color Bar
and Local Origination Equipment
including Color Bar Generator,
Burst Flag Generator, TB-2A Sync
Generator and Colorplexer—plus
(b) the TK-26A “3-Vidicon” Color
Film and Slide System. Both of these
groups of equipment will be de-
scribed in detail. See Fig. 7.

Two colorplexers are included in
plan #2, one under “Color Bar
Equipment,” the other under “Film.”

96
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Engineering Products Dept., Radio Corp. of America, Camden, N.]J.

Use of two is recommended so that
(a) bar output is available for sys-
tem checking without having to shut
down film operation (b) an auto-
matic emergency spare is always
available,

The inclusion of the aperture com-
pensator in plan #2 with color bar
allows use of the “test” colorplexer
in the system as an emergency spare
for film and/or live operation.

When a station decides to start
color programming {(whether film,
slides or live) the “color bar and
local” origination equipment” must
be installed in order to generate
color sync and picture signals lo-
cally. This same equipment is also
used in plan #3 and does not re-
quire duplication when adding live
camera facilities.

In order to familiarize and train
station personnel in advance with

color TV equipment and principles,
some stations may wish to install the
color bar generator and local origi-
nation equipment well ahead of the
film and live camera facilities. The
color bar origination equipment of
plan #2 provides a stable and inex-
pensive system for the production of
color signals. While this signal does
not constitute anything which could
be used during a normal program
period, it certainly has enormous
utility value in testing and measur-
ing of studio and transmitter systems
while at the same time providing a
means of familiarizing operation
personnel with color principles and
equipment.

Before installing any equipment,
some additional space must be pro-
vided for the two extra equipment
racks of plan 2, thus making a
total of four (see Fig. 8). The total

Fig. 8: Four major equipment racks and color meonitors for Plan #2 station
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Fig. 7: Equipment and system arrongement employed in Plan #2 color TV broudcasting instellation providing for film and slide orgonizotions

space for the four racks is 7 ft. x 20
in. An approximate minimum space
of 12 ft. x 14 ft. is needed for the
Vidicon film and slide equipment in-
cluding 16 mm projectors.

COLOR BAR AND LOCAL
ORIGINATION EQUIPMENT

As pointed out briefly, the color
bar and local origination equipment
provides the basic elements of a
color systeri when the step to local
origination is made. Since the color-
plexer is the heart of any color TV
system and the bar generator pro-
vides the simplest of all color signals,
this equipment is a prerequisite in
the step to full local origination. In
addition the color bar signal can be
used as an on-the-air signal during
periods when regular commercial
transmission is not in progress so
that servicemen may utilize this sig-
nal for the alignment of color re-
ceiver. The function of various items
of origination equipment supplied
are described here and are not cov-
ered again under plan #3.

The RCA WA-1D color bar gen-
erator produces various combina-

tions of color bars. It has five output
channels—green, red, blue, I and Q.
These outputs are fed to correspond-
ing inputs on the RCA TX-1B color-
plexer (Fig. 9). The matrixing sec-
tion of the colorplexer combines
these signals and feeds them to the
I and Q modulators at the proper
polarity and amplitude to produce a
colorplexed bar signal at the output
of the colorplexer. The colorplexer
also has inputs for color signal
sources such as a live camera or
three vidicon film chain. A switch on
the colorplexer enables the operator
to switch between the live or film

camera and the bar generator. It is.

customary to loop the bar signals
from the bar generator to each col-
orplexer used in the system so that
only one bar generator is necessary
regardless of how many color signal
sources are available. The test pat-
tern from the color bar generator
can be used most effectively by
viewers in their homes as well as by
station engineers and servicemen. In
order to adjust his set for best color
balance, the viewer merely has to
adjust the color or chroma control

TELE-TECH & ELECTRONIC INDUSTRIES * March 1955
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until the color bars in the top row
are vivid and pleasing to the eye.
Then he must adjust the phase or
hue control to achieve the best yel-
low hue in the second bar from the
left. If the hue control is out of ad-
justment on one side or the other,
the yellow bar will appear either
greenish or too orange. If the yellow
bar is set properly in this way, all
the other colors should normally fall
into correct adjustment.

The color frequency standard, MI-
40201, provides the color synchro-
nizing information necessaryv for
proper color operation. The subcar-
rier output of the frequency stand-
ard is fed to each colorplexer where
it is modulated with the chroma in-
formation. Another output from the
frequency standard is used to syn-
chronize the sync generator to the
frequency standard. The frequency
of this output is the subcarrier fre-
quency divided by 455/2. This fre-
quency has been selected to elimi-
nate cross-talk between the hori-
zontal scanning frequency and the
color subcarrier.

The burst flag generator, MI-

97


www.americanradiohistory.com

Color Television (Continued)

Fig. 9: Colorplexer combines r-g-b signals to
form encoded color signal for fransmission

40202, is used for keying in the color
subcarrier burst. Its output consists
of a series of horizontal pulses which
key the burst of sukcarrier onto the
back porch of the blanking signal in
the colorplexer. Those pulses are
suppressed during the vertical syn-
chronizing interval so that no burst
is keyed in at this time.

TG-2A sync generator-—color sync
signals differ from monochrome sync
signals in one major respect. This is
that they have a “burst” of subcar-
rier frequency (3.58 mc) superim-
posed on the “back porch” of the
horizontal sync pulse. This “burst”
is supplied by a burst flag generator,
as shown in Fig. 7T and described
above.

A minor difference in color sync
signals is that they are controlled by
the subcarrier oscillator (rather than
the 60-cycle supply). The thermo-
statically controlled 3.58 Mc oscilla-

tor is contained in the color fre-
quency standard. Divider circuits
fed from this oscillator develop a
31.5 xc signal which is used to drive
the sync generator.

The TG-2A sync generator has
been designed especially for color
operation with the color frequency
standard. The outputs of the fre-
quency standard go directly to the
TG-2A. It is possible to modify the
TG-1A sync generator for color op-
eration by means of modification kit,
MI-40405, This kit contains all of
the necessary parts and a complete
set of instructions for making this
modification. It is not considered
good practice to use one TG-1A for
both setups, since changing over
from monochrome to color, or vice
versa, would cause a break in the
syne signals fed the receiver., How-
ever, both station sync generators
can be modified, thus providing an
emergency spare for either type op-
eration,

TK-26A EQUIPMENT

TK-264 “3-V” color film and slide
equipment—as mentioned briefly be-
fore, the RCA 3-vidicon color film
and slide system is a complete pack-
age of equipment which provides
both film and slide facilities. See Fig.
10.

The film and slide camera outputs
of the vidicon system (consisting of
R, G & B) are combined with the
sub-carrier into composite signals.
The colorplexer previously men-
tioned performs this function as fol-
lows: (1) it cross-mixes the R, G,
and B signals to form the luminance

(or monochrome) signal and the
two chrominance signals and (2) it
multiplexes these signals with the
sub-carrier to produce a composite
color signal suitable for feeding the
transmitter.

The TP-12 multiplexer for plan
#2 film system offers a selection of
16mm and 35mm color films as well
as 2 x 2 in. color slides to be used
as color program material. Many of
the excellent design features of pres-
ent monochrome vidicon techniques
have been incorporated in this 3-
vidicon color film system to obtain
greatest reliability and color picture
quality.

The high resolution and maximum
stability of the vidicon tube is re-
tained in this 3-vidicon system.
Gamma is ideal—needs virtually no
correction; while color fidelity ap-
proaches the high quality standards
set by RCA’s color studio camera.
Use of the vidicon tube also provides
a very high signal-to-noise ratio in
both the color and the compatible
monochrome picture. This feature is
particularly important, especially in
the first few years of color operation
when color programs will be viewed
on a great number of monochrome
sets.

The Vidicon System includes the
#3.V” film chain, TP-12 multiplexer,
two 16mm film projectors, dual disc
slide projector. These equipments
making up the system are described
below.

The RCA TK-26A color film cam-
era employs three RCA 6326 vidicon
tubes, one for each of the primary
colors of the color film being trans-
mitted, These vidicons “look” at a
real image produced by the projec-
tor and reflected by the multiplexer

(Continued on page 186)

Fig. 10: {I) Coler film and slide equipment pockage utilizes three vidicon fubes. Fig. 11: {r} Diogram of film and slide system
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No. 30 — Tank Circuit Design

By
JOSEPH F.
SODARO
California
Registered
Engineer,
3895 Main Street
Culver City, Calif.

HE inductance and capacitance

values in a tank circuit of rea-
sonably high @ give inductive re-
actance and capacitive reactance
which are equal at the operating fre-
quency. The network is a resistive
load when resonated in this way as
seen by the r-f amplifier tube. The
condition of reasonably high Q is met
by loaded circuit Q values of 10 to 20
which are generally used in practice.
The tank circuit functions as a reser-
voir. It supplies power throughout
the r-f cycle although the plate cur-
rent flow is limited to a fraction of
this cycle duration in class B and C
amplifiers. Extremely low Q tends
to distort the waveshape by limiting
the storage capacity of the tank. As
a result the output waveshape seri-
ously deviates from a sine wave dur-
ing the latter part of the cycle. At
the same time harmonic attenuation
and plate circuit efficiency is re-
duced. On the other hand extremely
high @ values attenuate high audio
frequency sidebands since the tank
then becomes a highly selective r-f
filter. Also, circuit losses become
high unless very high-Q tank coils
or resonant lines are used.

Piagram Terms

A simplified diagram for a triode
r-f amplifier is shown in Fig. 1. In
the tank circuit R, represents the
resistance of the inductor while r
represents the resistance of the load
reflected by the coupling system into
the tank circuit. The load may be
the following amplifier, transmission
line, or antenna. It is assumed that
the reflected load is entirely resis-
tive. It is assumed, also, that there
is no resistance in the capacitor
branch of the tank circuit.

The Q for the inductor is the ratio
of the inductive reactance to R,.

This Q should be made as large as
possible. In other words the best coil
should be used for the power in-
volved. On the other hand, the
loaded tank circuit @ should range
from 10 to 20 as pointed out above.
The figure of merit for a tank circuit
is the change in @ from no load to
full load divided by the no load Q
expressed in percent. Thus, if a tank
has a no load @ of 200 and a full
load Q of 10 the ratio is (200-10) /200
or 0.95 or 95%.

In addition to the full load Q, the
design procedure requires the selec-
tion of the load into which the tube

—Is
0
-
m

———t

Fig. 1: Simple triode r-f amplifier circuit

must work. This depends upon the
power which the tube is to deliver
and the plate voltage. The optimum
load value for a given tube can be
(Continued on page 155)

Fig. 2: Nomograph for determining r-f tank circuit characteristics
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Previews of IRE Exhibitors

Useful descriptive summaries enable readers to determine what-to-look-for

Booth 54-56

The Type T249 intervalometer is an
automatic control for programming
events in selectable sequences initiated
by a single enabling impulse. A 28 v,
enabling impulse produces a rapid se-

Control Intervalometer

E J-.-“l'l;--‘u'| T
--.UIQ

quence of 28 v. pulses, each to a sepa-
rate terminal. Pulse length and spacing
is determined by customer specification.
The “MK” version spacing is 7 msec.
Each impulse is 10 msec. long. Accuracy
is to 1 msec. Overall timing accuracy
is +10%. Hermetically sealed. Fits a
standard type mounting tray. PSC Ap-
plied Research Limited, 1500 O’Connor
Drive, Toronto, Can~TELE-TECH &
ELECTRONIC INDUSTRIES. (Ask for
3-28)

Booth 581-583 Miniature Blower

Model R, Type 201, high-pressure
miniature blower is especially designed
for cooling a gyrator in a pressurized
waveguide system. Part of a new line of
Model R, single-stage, radial blowers

with high pressure-to-volume ratios.
Moves 7 CFM against 6 in. WC, Either
1 or 3 phase, 400 cps. Total weight less
than 2 lbs. Rotron Manufacturing Co.,
Schoonmaker Lane, Woodstock, N. Y.—
TELE-TECH & ELECTRONIC INDUS-
TRIES. (Ask for 3-25)

100

Booth 10 Flight Recorder

The Model R1021-D recorder is a ten
1% or 210 “on-off” channel fixed stylus
recorder. Designed primarily as an air-
borne instrument, the unit is particu-
larly adaptable to digital recording and/

&*
I _a
h..wea

-

or “on-off” information. Gives a large
number of channels on a 5-in. width
chart. Direct writing. Easily read. Re-
quires no chart processing. Capable of
automatic data reduction and digital re-
cording. Writes on “Teledeltos” electro-
sensitive paper; 100-ft. length. Size 10
x 10 x 10 in. Wt., 40 1bs. Radiation Inc,,
Melbourne, Fla. TELE-TECH &: ELEC-
TRONIC INDUSTRIES. (Ask for 3-22)

Booth 342-344 Power Supply

The Model 450 D voltage regulated
power supply features two identical
regulated de outputs, that can be used
separately or in series, and one unregu-
lated filament supply. Each of the dc
outputs is continuously variable from
0 to 150 v. and delivers from 0 to 735
ma. In the range 0-150 v, the output
voltage variation is less than 0.1 v. for

both line fluctuations from 105-125 v.
and lead variations from min. to max.
current. Ripple voltage is less than 3
mv. Kepco Laboratories, 131-38 Sanford
Ave., Flushing 55, N. Y.—TELE-TECH
& ELECTRONIC INDUSTRIES. (Ask
for 3-23)

Booth 206-208 Drum Recorder

The Model 700 magnetic tape seismic
drum recorder is a specialized geophys-
ics instrument for obtaining optimum
seismic information. The standard ma-
chine furnishes 26 recording channels—

24 geophones, 1 timing, 1 utility.
Broad-band flat frequency response—
115 to 300 ces/sec. Over 45 db signal-
to-noise ratio, over 50 db from 20 {o
300 cps. Less than 1% overall harmonic
data distortion. Replaceable 4 x 40%; in.
tape for each shot. Operates from 12 v.
battery. Ampex Corp., 934 Charter Sti.,
Redwood City, Calif. —TELE-TECH &
ELECTRONIC INDUSTRIES. (Ask for
3-27)

Booth 676

The 18-in. Luneberg lens produces a
plane of electromagnetic energy wave
emitted from a point source on its sur-
face, or conversely focuses an incident
plane wave to a point. One application
is wide angle scanning by the move-
ment of a small feed horn when the
lens is stationary rather than by the
movement of a reflector. Made of low-
loss “Eccofoam PS,” the maximum dis-

Luneberg. Lens

sipation factor is 0.0002. The lens core
dielectric constant is 2.0+0.02, each shell
decreasing it by an increment of 0.10.
Emerson & Cuming, Inc., 869 Washing-
ton St, Canton, Mass.—TELE-TECH
& ELECTRONIC INDUSTRIES. (Ask
for 3-29)
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New FElectronic Produets

beforehand. Additional reviews will be published in Tele-Tech’s April IRE issue

Booth 80

Backward wave, or voltage tunable
microwave oscillator tubes are con-
structed with an r-f structure that has
an internal feedback mechanism con-
trolled by voltage applied to the elec-

Backward Wave Oscillators

tron bheam. Entirely electronie, there is
ne inertia or wear. Hence, the tube can
be operated at high sweep rates without
effect on its life. Tubes are glass con-
structed, and all low output level mod-
els employ a helical r-f structure. Roger
White Electron Devices, Inc,, Route 17
& Erie R.R., Ramsey, N.J—TELE-
TECH & ELIKCTRONIC INDUSTRIES.
(Ask for 3-26)

Booth 222

The series 550 recording system, de-
veloped to meet the requirements of
airborne data recording in a minimum
space, has a total volume of less than
15 cu. ft., including the remote control
box. The equipment operates over a
temperature range of 0.20°C to 4-35°C;
down to —55°C can be obtained by use
of an automatic electric blanket. Meets
vibration requirements of MIL-E-

Tape Recording System

5272A, Procedure 1. System comprises
a recorder and space for electronic
plug-units, a power supply, and an op-
tional remote control box. The Davies
Laboratories, Inc,, 4705 Queenshury Rd.,
Riverdale, Md.—TELE-TECH & ELEC-
TRONIC INDUSTRIES. (Ask for 3-31)

Booth 481 Wideband Oscilloscope

The Model 320 wideband oscilloscope,
a general purpose high-gain instru-
ment, features identical horizontal and
vertical amplifiers which enable fre-
quency phase shift indication up to the

video frequencies. Adapted to phase
shift measurements in coler TV, Fre-
quency on both amplifiers, flat from
10 c¢ps to 5 Mc within 1 db. Rise time
less than 0.1 psecs. Overshoot, negligi-
ble. Deflection sensitivity. 35 mv
RMS/in. deflection on both amplifiers.
Calibrating  voltage, self-contained,
0.106 v. RMS. Crosby Laboratories, Inc.,
P.0O. Box 233, Hicksville, NY.—-TELE-
TECH & ELECTRONIC INDUSTRIES.
(Ask for 3-30)

Booth 129-131

Type 532 of the new 530 Series is a
de to 5 MC oscilloscope with a sweep
range of 0.2 psec/em to 12 sec/em and
4 kv accelerating potential. Type 533 of
the series is a decoupled oscilloscope
with a vertical-amplifier rise-time of
0.012 usec at a basic sensitivity of 0.1
v/em, sweep range of 0.02 psec/cm to 12
sec/cm, and 10 kv accelerating poten-
tial. Designed for extreme wide-band
applications. Both types have Type 53
Series plug-in preamplifiers. Tektronix,
Inc., P.O. Box 831, Portiand 7, Ore.—
TELE-TECH & ELECTRONIC IN-
DUSTRIES. (Ask for 3-24)

Oscilloscopes

Booth 756-758

Used as computers, non-linear poten-
tiometers position a miniature destroyer
and bomber within broad parameters
of range and altitude, “Helipot” preci-
sion potentiometers translate range and
altitude into voltages » and h. Their
outputs are amplified and fed to non-
linear unit which solves the equation,
r = 2¢&° h sin 40 with great accuracy.
Helipot Corporation, 916 Meridian
Ave., S. Pasadena, Calif—TELE-TECH
& ELECTRONIC INDUSTRIES. (Ask
for 3-33)

Potentiometer
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Booth 760 Voltmeter

AC voltage readings accurate to 0.5%
over the frequency range of 50 to 2,000
cps are ohtained with the expanded
scale panel voltmeter, Use of a thermal
bridge permits indication of a narrow

15
o
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VOLTS ag
LT =

voltage range. The scale is expanded
about a given normal voltage that can
be as low as 625 v. with a span of
+025 v. or as high as 230 v. with a
span of =30 v. A line of 3% in. and
41, in. diam. models is supplemented
by square {31% in,) and rectangular (4
x 6 in.) models. Beckman Instruments,
Inc., Arga Div.,, 220 Pasadena Ave,
S. Pasadena, Calif.—TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
3-32)

Booth 423 Multimeter

The “555” metal-cased, pocket-size
multimeter offers 43 unduplicated, self-
contained ranges with accuracies of 3%
de, 4% ae, and measures dc volts from
1.5 to 1,500 v at 20,000 ohms/v, ac, and
ac volts from 15 to 1,500 v at 2,000
ohms/v, de. Current from 50 pa to 15
amps, ac. Current from 1.5 ma to 15
amps. Decibels from —10 to +50. Re-

DN PG W

sistance from 0.25 chms to 10 megohms.
Ranges established in 3 to 1 steps. Has
only two jacks. Measures 4% x €1 x
214 in. Phaostron Co., 151 Pasadena
Ave., South Pasadena, Calif