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emperature Compensating
as well as By=Pass

DISCAPS

are Rated at
1000 Working Volis!
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ot ! 1/4 Dia. 5/16 Dia. 1/2 Dia. 5/8 Dia. 3/4 Dia. 7/8 Dia.
P00 | — 2 9 MMF 10- 0 MMF | m _ -
NPO \ 2- 12 MMF 13- 27 ' 28- 60 61- 75 MMF 76-110 MMF 111-150 MMF
N- 33 i 2- 15 16- 27 ! 28- 60 61- 75 76-110 111-150
N- 80 ‘ 2- 15 16- 27 28- 60 l 61- 75 76-110 111-150
N- 150 ‘ 2- 15 | 16- 30 31- 60 61- 75 76-110 | 111-150
M- 220 2- 15 16- 30 T35 I 76-100 101-140 | 141-190
N- 330 2- 15 15- 30 3-75 I 76-100 101-140 | 141190
N- 470 2- 20 21- 40 4]- 80 80-120 121-170 ‘ 171-240
N- 750 5- 25 26- 50 51-150 151-200 201-290 291-350
N-1400 15- 50 51-100 101-200 200-250 251470 [ 480-560
N-2200 | 4778 76-100 101-200 l 201-275 276-470 | 471-560
If the samples you need are not here — send for them.

— SPECIFICATIONS —— ——— e
POWER FACTOR. LESS THAN .19 AT 1 MEGACYCLE LEAKAGE RESISTANCE: INITIAL 7500 MEG OHMS
WORKING VOLTAGE: 1000 VDC TEST VOLTAGE: 2000 VDC AFTER HUMIDITY 1000 MEG OHMS
DIELECTRIC CONSTANT: E‘Plgo :‘;ZE :&gg ?g_'s(l( N-2200 245K LEADS: % 22 TINNED COPPER (,026 DIA) l

LEAD LENGTH: %4 ” BODY 17, %" BODY 114", 2" AND LARGER

CODING: CAPACITY, TOLERANCE AND TC STAMPED ON DISC BODY 1 V3"
INSULATION: DUREZ PHENOUC —VACUUM W AXED TOLERANCES: + 595, +10%, +20%

RMC DISCAPS are Designed to Replace Tubular Ceramic and
Mica Condensers at LOWER COST

SEND FOR SAMPLES AND TECHNICAL DATA

c':'::a"’c RADIO MATERIALS CORPORATION
CONDENSERS GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Iil.
"—N—'e‘:——'-A = P e — ——— = .
F FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. J
1= LS KA 4 pedi ) o o i

L Two RMC Plants Devoted Exclusively to Ceramic Condensers
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NOVEMBER, 1952

FRONT COVER: “‘SOLID SOUND"—Mode! of the word "nine’’ is oulgrowth of sound studies being carried

on by Bell Telephone labs. Initiaf step in the consiruclion process is the spectrographic recording of

the

frequency-inlensily response of o spoken word for a confinuous series of time 'slices.”’ The slice patferns
are inscribed on plastic sheets ond stocked 1o formi o "'foaf'" of the entire word. A mold is then made and

the plasier model cost. The resulting three-dimensional piece presents a fulf visuol piciure of the word, sh
ing charocieristics nof reodily evident in ordinary specirograms. In the model, frequency is plotied al

ow-
ong

ihe horizontal, oblique right axis; time along the horizontol, oblique left axis; and intensity vertically. Studies

indicale thot the major ranges for any one particular word are distinctive and similar for o variety
speakers, bul vary in the smoller ridges or foothills- depending on the speoker's emphasis ond inflect
Preseni objact of the research is the solution of existing speech transmission problems. long range aim is
development of voice-operated lelephone dialing ond telelype systems.

Design Considerations for UHF and VHF Receivers .......... W. B. Whalley
New Tetrode Junction Transistor .. ........ ... ... uei.un. e aap
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Global Microwave System for TV and Communications . ....... Albert Forman
High-Gain Loop Anfenna for TV ...... A G. Kandoion, R. A. Felsenheld & W. Sichak
Subminiaturization of Servo Amplifiers . ............. «ev ... Albert C. Smith
An Inexpensive TV Prompter ......... e e e s B
Recording Binaural Sound on Dises ........ e e e . Emory Cook
Centralize Military Buying? ... .. .. .. ... i o
Characteristics of Precision Servo Computer Potentiometers . ... D. C. Duncan
E-C Glass Resistors . ...... ..ttt Jomes K. Davis
Plated Circuit Process for Radio Production . ... ......... e e e SRR

Resistance-Capacifance Loading of Selenium Rectifiers . ........ C E Homom
Cues for Broadcasters . ...t
Telemefering and Direct Frequency Measurement—Part Il .. Poul M. Erlandson
Q-Meter Correction Chart for Distribufed Capacifance ... ......... R lafferty
A Simple Method of Coupling Toroidal Coils . ........... Rober! R. Dorden, Jr.

Voice Frequency Tone Signaling for Mobile Radio Sysfems ... ... C. L Rouvault
High-Efficiency Cooclers for Power Tubes ........... M B. Lemeshka & A. G. Nekut
Guide to Lafest UHF Receiving Tubes .. .. .............. R T
DEPARTMENTS:
Tele-Tatals . B I 3 News ... e 82
Tele-Tips ... ovh e 20 Coming Evenis .. ........ Gk B . 82
Lefters ..o 26 Washington News Letter ........ 80
Editorial .. .......... ... .. ... 37 o i
Radarscope .. ... oo ihen e 38 Personal ............. ... .. ...,
New Equipment .............. 72 Bulletins .. ..............." .. 164

of
on.

the

36
38
39
40
42
45
47
48
51
52
55
56
58
60
62
63
64
66
69
92

2 i 'd Regulotions
TELE-TECH, Vol. 11, No. 11, November, 1952. 75 cenis o copy. Acceptoncs under Section 34. é4 Pastal pr_s and i

oulhorized ot Bristol, Conn., Februory 8, 1952 with additional eniry at Mew York, M. Y. Anaual Subscription Rates: United
States ond Possessions: $7.00; Conodo: $8.00: All Other Couniries $10.00, Fleose give title, position and company connection

when subscribing. Copyright by Coldwell-Clements, Inc., 1952, Printed in U. §. A. Published monthly by

CALDWELL-CLEMENTS, Inc.
Publication Office, Bristol, Conn.
Editorial/Business Offices, 480 Lexington Ave., New York 17, N. Y., Tel, Plaza 9-7880
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and Audio Filters

With each new technological advancement in military
electronics the design engineer has had to cope with more
difficult network problems.

Today it is not sufficient for the engineer just to know
what signal to clean up or which to reject or separate.

His filter requirements have become increasingly com-
plicated by other critical factors such as phase shift, linearity,
transient response, extreme accuracy through wide tempera-
ture ranges etc.

True, these have always existed to a certain degree but
their importance has become considerably amplified in such
applications as Guided Missiles. Radar and Sonar.

The BURNELL & CO. engineering staff has won many
friends among our customers through the valuable assistance
they have rendered in the solution of their network problems.
If YOUR application involves audio filters or similar net-
works write or call our engineers who will give prompt atten-
tion to your requirements.

EXCLUSIVE MANUFACTURERS OF COMMUNICATIONS NETWORK COMPONENTS

TELE-TECH * November 1952
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Facts & Figures Round-up of the
Electronic Industries, November, 1952

TELE-TOTALS
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TELEVISION-SET OWNERS, NOV. 1, 1952

v Radio Market Area No. TV Stations TV Sets In Use Market Area No. TV Stations TV Sels in Use
Sept. 1952 Home 309,459 Atlanta 3 210,000 Minneapelis-5t. Poul 2 340,000
BaMery 138,622 Baltimere 3 430,000 Nashville 1 82,000
Avte 228,290 Binghamton 1 93,500 New Haven 1 338,000
Clock 178,456 8irmingham 2 128,000 New Orleans 1 120,000
_— Boston 2 980,000 New York 7 3,260,000
Total 719,310 854,827 Buffalo 1 298,000 Norfolk 1 129,000
Charlotte 1 167,000 Oklohoma City 1 97,600
Chicago 4 1,300,000 Omaha 2 146,000
First nine months Cincinnati 3 354,000 Philadelphia 3 1,180,000
through Sept. 1952 Home 2,561,018 Cleveland 3 680,000 Phoenix ] 42,000
Battery 1,005,668 Columbus 3 235,000 Pintsburgh 1 515,000
Auto 2,020,350 Dallas-Fort  Worth 1 195,000 Portland Ore. 1 15,000
Clock 1128817 Davenport-Rock Istand 2 146,000 Providence 1 238,000
c Dayton 2 209,000 Richmond 1 147.g00
7 Denver 1 45,000 Rochester 1 166,000
Total 3,666,40 6,715,853 Des Moines [Ames) ) 95,500 Salt Lake City 2 81,000
Defroit ? 785,000 San Anlonio ? l‘;gﬁ%
Ye 1 Erie 94,500 San Diego L0
Y ar ]ZSSC; g':gg'ggg :2,2‘?5,000 Grand Repids-Kalamazeo 1 . 186,000 San Francisco 3 470,000
ear 1920, 4,630,000 Greenshero 1 101,000 Schenectady 1 234,000
Houston 1 186,000 Seattle 1 180,000
Huntington 1 96,000 5t. Louis 1 442,000
. . Indianapolis-Bloomington 1 312,000 Syracuse 2 180,00g
Jacksonville T 71,500 Toledo 1 213,00
BroadcaSt Statlons n U' S' Johnstown 1 178,000 Tulsa 1 81,000
Kansas City 1 234,000 Utica 1 78,000
AM FM v Lancaster 1 172,000 Washington 4 410,000
Stations on Air 2360 628 110 VHF & Lansing 1 106,500 Wilmington 1 124,000
1 UHF Los Angeles 7 1,300,000 Not [nferconnected
Under Construction 132 68 38 UHF & Louisville 2 156,000 Albuquerque 1 19,000
(CPs) 11 VHF Memphis 1 152,000 Brownsville 1 11,600
Applications Pend- 265 11 296 UHF & Miami 1 111,000
ing 445 VHF Milwaukee 1 370,000 Total for All Stations 19,739,700

TIMETABLE of NEW TV STATIONS COMING on the AIR

A geographical listing of the 59 new commercial TV stations and 9 nontom-
mercial educational outlets for which post-freeze FCC grants and construction

permits had heen issued fhrough October 4, 1952. Information on expected
start of telecasting is from station operator's estimate, as furnished TELE-TECH.

STATE AND CiTY CALL LETTERS CHANNEL DATE ON AIR STATE AND CITY CALL LETTERS CHANNEL DATE ON AR
ALA.: Mobile WKAB-TV 48 December, '52 Syracuse [NCE) * 43 *
Montgomery WCOoV-TV 20 March '53 QHIQ: Akron WAKR-TV 49 Winter, '53
ARK.: Little Rock KWFT 17 * ;_dassi[on WMAC %:l! Marci\, '53
CALIF.: Fresno KM 24 * oungstown *
Los Angeles (NCE) * 28 * Youngstown WFMJ-TV 73 ¥
COL.: Denver * 20 * Youngstown WKBN-TV 27 *
N '
Denver KBTV 9 October 12, 52 ORE.: Por_!land KPTV 27 Sept. 18, '52
, N *
Denver KFEL-TV 2 July 21, 752 PA.: Harrishurg WHP-TY u
- ‘ New Castle WKST-TV 45 Januwary, '53
Denver 26 * Reading WEEU-TV 33 July 1, '53
CONN.: Bridgeport WICC-TV 43 January, '53 Reading WHUM-TV 61 December, *52
Bridgeport * 49 * Scranton * 73 *
New Britain WHKNB-TV 30 January, 53 Seranton WGBI 22 April 1, '53
FLA.: Ft. Lauderdale WITV 17 * York WNOW-TV 49 Feb. or Mar., '53
Ft. Lauderdale WFTL-TV 23 March, 53 York WSBA-TV 43 Nov., '52
ILL.: Peoria WEEK-TV 43 March, '53 Wilkes-Barre * 28 *
Rockford * 39 Feb. or Mar., '533 Wilkes-Barre * 34 *
IND,: South Bend * 34 * S. C.: Columbia WNOK-TV 67 Jan., '53
KANS.: Manhattan {NCE) * 8 * Columbia WCOS-TV 25 Spring, ’53
KY.: Ashland * 59 * TENN.: Chaitancoga * 43 =
LA.: Baton Rouge WAFB-TV 28 Feh., '53 Chattanoega * 49 *
MASS.: Fall River * 46 May, '53 TEX.: Austin * 18 *
New Bedford * 28 * Austin KTBC-TV 7 December 1, 52
Springfleld-Holyoke WWLP 61 January, '53 Austin * 24 *
Springfleld-Holyoke WHYN-TV 55 March, '53 El Paso KROD-TV 4 December, '52
MICH.: Ann Arbor WPAG 20 * El Paso KTSM-TV 9 January, '53
Flint WCTV 28 January, 53 Housten (NCE| * 8 *
Saginaw * 12 * VA.: Roancke WROV-TV 27 December, 52
MISS.: Jackson * 25 * Roanoke W5LS-TV 10 January 1, '53
NEB.: Lincoln * 57 * WASH.: Spokane KHQ-TV 6 Spring, '53
N. l.: Asbury Park * 58 * Spokane KXLY-TV 4 December, *52
N. Y.: Albany (NCE} * 17 * HAWAII: Honolulu KGMB-TV 9 April-June, '53
Binghamton (NCE} * 45 * PUERTO RICO: San Juan WKAQ-TV 2 April, '54
Buffalo [NCE) * 23 *
New York City {NCE} * 25 * * [nformation not aveilable aof press time.
Rochester [NCE) * 21 * {NCE) Moncommercial educational.

See also Coldwell-Clements Statistics in World Almanac, Encyclopaedia Britannica, National Industrial Conference Board Fact Book, and “Infermafion Please’ Almaneac
TELE-TECH * November 1952 3
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Measure, Cut and Strip
' Insulated Wire

R

Does your production require cutting and stripping of insulated
electric wire, cord, cable, etc.?

You can produce finished leads much faster ... as many as 3000
per hour in 15-in. lengths...on this Artos Automatic Machine,
Substantial savings are obtained over the best maoual or semi-
automatic methods.

Operation is fully automatic—wire is taken from the reel, meas-
ured, cut to length and stripped at one or both ends. Unskilled
help can handle the machine. Set-up is easy for differeat wire
types, cut lengths and stripped lengths.

MODEL CS5-6E CAPACITY

Finished Pleces Per Hour—From 3000
per hour up to 15 in. lengths to 500
per hour in 64-97 in. lengths.

Other Artos Machines

The complete line of Artos auto-
matic wire cutting and stripping
machines will handle cut lengths
from 1 in. to 60 ft., strépped lengths
to 6} in. at one end and 82 in. at
the other, wire from No. 12 to No.
000 gauge, and up to 3600 pieces
per hour. Ask for recommendations
on your problems.

Maximum Stripping Length—1%% in. at
each end (greater stripped lengths are
special).

Moximum Cutting Length—97 in.
Minimum Cutting Length—2 in. (also

as short as 74 in. under certain condi-
ticns).

Types of Wire Hondled—Practically
all types of solid or stranded single
conductor wires, paraliel cord, heater
cord, service cord, etc.

Maximum Wire Size—No. 10 stranded
or No. 12 solid.

WRITE FOR BULLETIN

Get the complete story.
Write for Bulletin 35-C
! on Artos Model CS-6
* machines.

Avutomatic Wire Cutting and Stripping

ENGINEEDING CO. <P

www americanradiohistorv com

Milwaukee 46, Wis.

EICERTEGH

& ELECTRONIC INDUSTRIES —RADIO-TELEVISION

O. H. CALDWELL M. CLEMENTS

Editorial Director Publisher

BERNARD F. OSBAHR DR. A. F. MURRAY
Executive Editor Consulling Editor

HARRY D. WULFORST
Production Editor

ALBERT FORMAN
Assistant Editor

CHARLES DREYER, Art Director

R. C. DAVIES, News Editor
National Press 8ldg., Washingtan, D. C.

LT. COL. STANLEY GERSTIN,
Consulting Editor

[Vice Pres. & Gen. Mgr., Caldwell-Clements
Monuols Corp.)

BUSINESS DEPARTMENT
M. H. NEWTON, Business Manoger
HOWARD A. REED, General Saoles Manager
JOSEPH DRUCKER, Dusirict Manager
JAMES COLEMAN, Diskrict Monager
G. A. DILLEN, Soles Promation Manager

N. MCALLISTER, Asst. Business Manager
480 Lexington Ave., New York 17, N. Y.
Telephone Plaza 9-7880

S. M. GASKINS, Western Manager

JOHN D. LUPIN, District Manager

201 N. Wells St., Chicago 6, il
Telephone RAndalph 6-9225

CHRIS DUNKLE & ASSOCIATES
California Representative
2506 W. 8th Street, Los Angeles 5, Calif.
Telephone DUnkirk 7-6149

B. V. SPINETTA,

Direclory ond Circufofion Director
WARREN 5. BROWN, Circulation Manager
M. GROENING, Subscriptions, Compilations

JOHN. 1. BORGHI, Controller
A. O'ROURKE, Production Supervisor

Services Rendered by the Publishers of
TELE-TECH

Publishing services to the S5-billion dellar TV-
Electronie-Radio industries by Caldwell-Clements,
Inc., tonslst mainly of enyinesrlng and distribution
mapazines and coordinated services, as follows:

TELE-TECH*—NMonthly engireering magazine of the
TV-electronlc Industries. Widely recognized for its
technical excellence. Largest engineer-audience in
deslgn, manufacture and operation.

TELEVISION RETAILING—Monthly magazing of
sales and service, devated to TV, radio, records and
appliances. Incledes TV-Electronic Techniclan, month-
ly suopplement for service technielans.

MANUALS—Speclal service to defense Endustries
Writing, lliustrating and/or printing of technical
manuals, iInstruction hooks, ete. (Caldweli-Clements
Manuats Corp.)

DIRECT MAIL—Special malling service for adver-
tisers desiring to supplement or Intensify their spacs
advertising in Tele-Tech.
* Beg. U. S. Pat. Off.

TELE-TECH * November 1952
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JOBBERS AND DISTRIBUTORS: For information
write to Arco Electronics, Inc., 103 Lafavelte Si,
New York, N. Y.—Sole Agent for Jobbers and
Distributors in U. 8. and Canada.

TELE-TECH * November 1952
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@ Hermetically Sealed against deteriorating elements. Glass-
to-metal seals throughout.

@ Miniature Size to facilitate use in all electronic equipments,
yet heat losses are dissipated efficiently.

® Re-designed to meet all military humidity tests and shock
and vibration requirements.

@ High Output Voltage and improved back current charac-
teristics.



www.americanradiohistory.com

ABSOLUTE MAXIMUM RATINGS+T=25 C+RESISTIVE LOAD ]

o e AL se=ig == | =
L 4iA140 418147 l 414143 41R7A4
| PEAK INVERSE YOLTAGE | | l —
[walss) * 100 200 300 400
FEAK FORWARD CURRENT |
(amps) * | 035 I Q.5 ' 0.5 3
D.0. QUTPUT CURRENT l
_[ML':-' b, 150 150 [ 150 401
( D.L. SURGE CURRENT |
fomps) | 29 | 28 L 5 - S
FULL LOAD YOLTAGE |
DROP [valts) , 0.6 0.6 | 0.4 0.7 |
OPERATING FREQ. [wt) 50 | 50 ] 50 50 J
*Typical absolute moximum retings. For ather cambing

tions refer to Fig. 1 |

DYWAMIC VOLTAGE — CURRENT
CHARACTERISTICS

DIFFUSED JUNCTTON GERMANIUM
RECTIFIERS, TYPES JAIA -JA2A

a
i

5

TEMP: 25°¢C
FREQ: &0 CFS

3

FEAK FORWARD CURRENT [AMES)
wn

05
Z .
o i y S i PEAK INVERSE VOLTAGE| (vOiTS) P
£ i 600 500 400 | 300 | 200 | 190 ! VOLTAGE (voers)
—— =7 10 20 3%
e T R J el e ,
6007 — — R - — =
i ' | ABSOLUTE MAXIMUM RATINGS o | &,
E = ' | -DIFFUSED SoNCTION | P 5
® ' a0l U= | GERMANIYM RECTIEIERS s -
a ; TYPES JAIA = JA24 L £ | | §lgg
& et RESISTIVE LOA PATEIT S4InIA3 /f;,s!nz AT El 5
400| — o TEMR 25 —FREQ 60 ces 8"
b - PEAR =
| b { | 5
E oy itnad| KU i3 {E-é-i:éﬁff:i: :\E
ity g g Tk 1 ress | I
i 2e0 \\“f | e PEAK CURRENT
) | T
v \\: l | Ty #Azas
&f 200 —= 1 2 = — it E| 1= ' Tl
3 [T Ty4iaias . g
= ] T~ |
— 00— ":-1_[ apaz— o —— L — - ;
lE | T 4JAlA | | | }
'Q.' —& - ! e ST le |
¢ 1o 20 ap 4o 50

| PEAK CURRENT!| (AMPS) |

MOTE! THE ABOVE RECTIFIERS MAy BE OPERATED

A ARY PEAK INVEESE VOLTAGE = PEAK CURRENT
| POINT LOCATED BELOW THF CHARACTERISTIC OF
| THE PARTICULAR MDOEL. |
|

GENERAL &3 ELECTR

FIG. 1


www.americanradiohistory.com

THIS

ELECTRONIC NOSE |
SNIFFS OUT

LEAKS

Arrer years of buffeting by the wind, even
tough telephone cable sometimes shows its age. Here
and there the lead sheath may crack from fatigue or
wear through at support points. Before moisture can
enter to damage vital insulation, leaks must be located
and sealed.

To speed detection, Bell Laboratories scientists
constructed an electronic nose which sniffs out the leaks.
Using an electrically operated element developed by the

Starting electronic nose on

its way. It is pulled from pole

to pole by line extending

toward the ground. Previously
workmen had to paint the

cable with soap solution, so bubbles
would disclose leaks.

For test, the cable is cleared of pro-

en or air, and filled
with Freon gas. Case at left collects
escaping gas which operates Freon-
sensitive detector underneath. At
points where Freon escapes through
sheath cracks, the box at right—a

combined control unit and power

supply—rings a bell, Workmen mark

the point of leak for later repair.

General Electric Company, the device detects leaks of
as little as 1/100 cubic foot per day. Sheath inspection
can be stepped up to 120 feet per minute.

Thus Bell scientists add findings in other fields to
their own original research in ways to make your tele-
phone system serve you better. On the other hand their
discoveries are often used by other industries. Sharing
of scientific information adds greatly to the over-all
scientific and technological strength of America.

BELL TELEPHONE LABORATORIES

Improving telephone service for America provides careers for crective men in scientific and fechnical fields

TELE-TECH ¢ November 1952
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announces a great new division to
manvufacture a full line of

RELIATRON" TUBES

Westinghouse proudly announces a completely new division—THE ELECTRONIC TUBE
DIVISION. lts aim is this: To become the leader of the industry in providing better electronic
tubes and better service to all tube users.

To provide this new standard of service to all branches of the electronic
tube industry, Westinghouse has equipped its new tube division with
completely new production, research, and distribution facilities.

\ Woestinghouse RELIATRON Tubes are now available,

F:E’ [ many types are on their way at this moment to

L distributors, dealers, equipment manufacturers,

’ government, government contractors.

:

P

o
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ELECTRONIC TUBE DIVISION
e Experienced Personnel
e Modern Facilities

e Rigid Standards

Westinghouse offers the electronics industry thirty years of experience
in tube development, application, and manufacture. From this expe-
rience have come many of the tube innovations that today are the basis
for the electronics industry. In all cases, Westinghouse customers bene-
fited by being first with new types. The list at the right indicates a

few Westinghouse contributions.

The personnel of the new Westinghouse Electronic Tube Division com-
prise a brilliant engineering, production and sales team—recruited
from Westinghouse's 46 manufacturing divisions and key experts from
throughout the industry.

Tubes produced by Westinghouse will bear the name . . .
RELIATRON

. . . an unbreakable bond of reliability and electronics. It indicates
performance and dependability on a new scale for the electronic tube
industry.

THESE MEN LEAD THE WESTINGHOUSE ELECTRONIC TUBE

JAMES L, BROWN,

Look at This Brilliant
History of
Westinghouse
Electronic Tube
Achievements:

% The Westinghouse-designed WD-11
tube was the first dry battery type and
was part of the first commercial radio
receiver ever produced in America.

* Westinghouse was the first manufac-
turer to develop and mass-produce tubes
utilizing an indirectly heated cathode.

%* Westinghouse designed and produced
the first ac-operated detector tube, the
Type 27.

* Westinghouse established the first
commercial radio broadcast station,
KDKA, in 1920 and thus opened the mass
market for home radios.

% Basic development and demonstration
of the cathode ray television system was
performed in Westinghouse laboratories
and patented in 1929.

%* Westinghouse developed and intro-
duced both electromagnetic and electro-
static types of cathode ray tubes in 1930,

% Westinghouse design engineers in-
vented the Ignitron, which solved long-
standing problems of precise, high-speed
switching of heavy electric currents,

%* Westinghouse pioneered in high-pow-
ered transmitting tubes for use in both
pulsed and CW radar applications. The
famous Westinghouse Type WL-530 was
in the Pearl Harbor radar set which gave
the warning of the approach of Japanese
planes in 1941, This tube led the way to
all subsequent radars.

DIVISION TEAM

HAROLD G. CHENEY,
General Sales Manager;

A Westinghouse tube and lamp sales
executive for 31 years, Mr. Cheney
was appointed General Sales Mana-
gor of the Electronic Tube Division
in August, 1951. Prior e his appoint-
ment he was assistant to the general
lamp sales manager and supervisor
of lamp sales contracts. He was a
kedv facter in giving to the famp
industry the stabilizing influence of
Westi ="s {air, sound busi

and sales policies.

 EUGENE W, RITTER,
Vice-Presiden? and Manager:

For might years he was with the
Coming Glass Works as vice-presi-
dent and director, [ater president of
the Corning Glass Works of South
America. Previously he had been
employed by the Radio Carporation
of America for 12 years as a member
of the Radio Tube Design and Devai-
opment Division, manager of the
Radiotron Company, laler vice-pres-
i of the RCA Manufacturing

wWWwW\W .

Manager, Receiving

and
Cathode Ray Tube Sales:

For 14 years Mr. Brown was an elec-
tronic lube and apparalus sales
executive and engineer for the
General Efectric Company—on the
Waest Coast for 7 years ang later as
central regional sales manager for
receiving and television picture
tubes. He is a former purchasing

agent of Hoffman Radio Company.

“'DR. E. A. LEDERER,
Manager of Engineering:

He was tormaerly chief engineer for
National Union Radio Corporation
and for 17 years was a member of
the tube development staff of Radio
Corporation of America, He partici-
pated in early vacuum tube devel-
opment work with the Westinghouse
research and engineering staffs
fram 1923 to 1930.

JOHN ), DOYLE,
Manager, Power Tube Sales:

A veteran of 25 years® Weslinghouse
service, Mr. Doyle was manager of
efectronic lube sales to distributors
prior to his presen! appointment.
Previously he was manager of elec-
tronic lube parts sales and has held
various sales executive positions in
the Lamp Division. -

o
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WESTINGHOUSE IN ELMIRA, NEW YORK

360,000 square feet of steel, glass and brick designed for one thing
—to house the most efficient electronic tube production in the world.
Here, completely modern straight-line exhaust, Lehr, and screen set-
tling equipment produce Westinghouse RELIATRON Television Picture
Tubes of unsurpassed quality. Here also are produced the fumous
W estinghouse line of power, transmitting, industriat and special purpose
tubes. Plant layout is designed around efficient, straight production
lines. Into them feed raw materials and sub-assemblies. From them,
tubes enter an exacting testing cycle. To assure prompt delivery, tubes
are loaded directly into trucks or railroad cars waiting on Westing-
house's own spacious rail siding. Here at Elmira, too, is located the
headquarters of the Westinghouse Electronic Tube Division with sales,
engineering and production management ready to extend a warm
welcome to you.

WESTINGHOUSE IN BATH, NEW YORK

Located at Bath in the scenic Finger Lakes region of upstate New York,
this Westinghouse Receiving Tube Plant is another 220,000 square
feet of modern production efficiency. It lies only a few miles from «
maijor source of glass tube envelopes. It is served by sidings of one of
the natfion's leading railroads-——only hours away from all principle
markets. If is less than one hour from the Elmira factory and the advice
and supervision of the Division’s headquarters staff. Here at Bath, the
most modern cathode-coating, grid-winding, spot welding and sealex
equipment is operated by the industry's leading craftsmen. Famous
Westinghouse quality control standards rule from raw material to
testing of finished tubes. From this plant are shipped the finest re-
ceiving fubes in the industry—W estinghouse RELIATRON Tubes.



www.americanradiohistory.com

RELIATRON
T“BES are backed

@

by Westinghouse

reliability

TUBE RESEARCH AND DEVELOPMENT

The Westinghouse position of leadership in electrical and
electronic monufacturing is founded on the untiring efforts of
its research staff. The Electronic Tube Divisian is already at
work improving present tube types and developing new
types for superior service and rew applications, including
UHF.

Sealex units at Bath, New York, turn out
minjature tubes for government and com-
mercial use, From here, tubes enter ¢ rig-
orous program of checks and tfesfing.

QUALITY CONTROL

RELIATRON tube performance is assured by an exacting
program of quality control. Every step in the manufacture of
RELIATRON Tubes—from raw materials to finished product
—must meet standards which are the toughest in the industry.

Here, an early Westinghouse WD-11 tube,
one of the earliest types ever made, is
shown just as it was used in the flrst com-
mercial radio receivers.

ENGINEERING AND SALES SERVICES

Whatever your problem, whether you are an equipment
manufacturer, government [aboratory, or parts distributor,
you will find Westinghouse sales representatives and appli-
cation engineers in your area at your service. Sales and
engineering offices are located strategically throughout the

A% This exclusively-W estinghouse quality contrel test

country to serve you. set is one aof a large battery of equipments which
- provide you with tubes of the highest quality and
reliability.
ADVERTISING

Basic and application research are of prime im-

Trade acceptance of Wesringhouse I‘Z.ELIATRON 'Tubes will portance in the Weslinghouse Elecironic Tube
be supported by a nationwide advertising campaign second Division’s plans. Such research has helped build
to none. Technical data, pricing service and application in- ___ the tube industry, and has made Westinghouse

. 4 . »
formation are available to all tube users. Sales promotion * dominant in development.

programs for distributors and service dealers will be hard-
hitting, sure sales builders. Your product or service will profit
from consumer acceptance built by the tremendaus national
advertising of the name “Westinghouse.”

DISTRIBUTORS, EQUIPMENT MANUFACTURERS,
WRITE NOW

For complete information on the Waestinghouse line of
RELIATRON Receiving Tubes, Television Picture Tubes, ond
Power Tubes, write or wire Westinghouse Electric Corpora-
tion, Dept. 101, Elmira, New York. Or call your nearest
Westinghouse Electronic Tube Division Sales Office.

vyou cAN B8E SURE...IFITS

NESTINGHOUSE ELECTRIC CORPORATION, %TRONIC TUBE DIVISION, ELMIRA. NV
WWW amerlcanra 10historv com
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o the E.E.Or PHYSICS GRADUATE

with experience in

RADAR OR ELECTRONICS

Hughes Research and Development Laboratories,
one of the nation’s large efectronics organizations, is how 4
creafing a ninmber of new openings N

it an important phase of its operation.

Here is what one of these positions offers you:

1. THE COMPANY

Hughes Research and Develop-
ment Laboratories is located in
Southern California. We are pres-
ently engaged in the development
of advanced radar devices, electron-
ic computers and guided missiles.

2. THE NEW OPENINGS

The positions are for men who will
serve as technical advisors to the
companies and government agencies
purchasing Hughes equipment.
Your specific job would be to help
insure the successful operation

of our equipment in the field.

3. THE TRAINING

Upon joining our organization,

you will work in our Laboratories
for several months until you are
thoroughly familiar with the
equipment you will later help the
Services to understand and
properly employ.

4. WHERE YOU WORK

After your period of training (at
full pay), you may (1) remain with
the company Laboratories in
Southern California in an instruc-
tion or administrative capacity,

(2) become the Hughes representa-
tive at a company where our
equipment is being installed, or

(3) be the Hughes representative

at a military base in this country —

HOW TO APPLY

or overseas (single men only).
Compensation is made for traveling
and for moving household effects,
and married men keep their
families with them at all times.

5. YOUR FUTURE

You will gain all-around experience
that will increase your value to

the company as it further expands
in the field of electronics. The

next few years are certain to see a
large-scale commercial employment
of electronic systems—and your
training in the most advanced
electronic techniques now will
qualify you for even more
important positions then.

If you are under thirty-five years of
age, and if you have an E. E. or
Physics degree, with some experience

. in radar or electronics,

~ N
- -/) wrile 0.

d HUGHES

RESEARCH AND DEVELOPMENT LABORATORIES

Assurance is required

Engineering Personnel Department

that relocation of the applicant will not cause

disruption of an urgent military project.

TELE-TECH * November 1952
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CULVER CITY,LOS ANGELES COUNTY, CALIFORNIA
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Checks dialing

on Micro-wave

and Carrier Current
Equipment

@ Brush Recording Analyzers save plotting
and testing time in applications everywhere.
Here, at a substation of the Bonneville
Power Administration, a Brush direct-
coupled dual chahnel amplifier and dual-
channel oscillograph record dialing pulses
for a maintenance check. The test immedi-
ately indicates any dialing troubles in the
system, and their nature. The Brush equip-
ment is also used to check relay operation,
and has been found essential to keeping the
micro-wave system “on the air”, Duplicate
Brush equipment is used to service com-
munication facilities in each Bonneville
maintenance area.

MEASURES ELECTRICAL VARIABLES ... CHART AVAILABLE INSTANTANEOUSLY

Brush Direct-Coupled Ampli-
fier for Rack Mounting,
 Model BIL-962,

This high gain, low-drift D-C amplifier is designed for mount-
ing in a standard 19-inch rack. Other Brush amplifiers and
oscillographs are being designed for rack mounting. When
used in conjunction with Brush direct-writing oscillographs,
amplifier can be used to make recordings of many types of
phenomena which previously required complicated intermedi-
ate equipment. Voltage gain gives one chart millimeter deflec-
tion per millivolt input. Frequency response is essentially
linear from D-C to 100 cycles per second. (Bulletin F-G98)

For Bulletin 618 describing these inmstru- THE :
ments write The Brush Development Co.,

Dept. FF-33, 3405 Perkins Avenue, Cleve-

land 14, Ohio. Representatives located

throughout the U. S, In Canada: A. C.

DEVELOPMENT COMPANY

Wickman Limited, Toronto.

14

Direct-writing Tiwo-Channel
Magnetic Oscillograph
Model BL-202

The Brush Magnetic Oscillograph, used with the proper Brush
Amplifier, makes a direct chart recording of voltage or current,
or of physical phenomena such as strain, pressure, acceleration,
torque, force, temperature, displacement and vibration. Either
direct inking or electric stylus models available, Gearshift
provides chart speeds of 5, 25, and 125 mm per second. An
auxiliary chart drive is available for speeds of 50, 250, and
1250 mm per hour. Accessory equipment provides event
markers where an accurate time base is required, or where
it is desirable to correlate events. Photo shows two-channel
model for recording of two phenomena simultaneously.

Piezoelectric Crystals and Ceramics
Magnetic Recording

Rcoustic Dévices

Ultrasonics -

Industriai & Research Instruments

TELE-TECH * November 1952
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Here's what makes

RELIABLE SUBMINIATURE TUBES

EXPERIENCE Raytheon has been in
constant, large scale production of
subminiatures for fourteen years —
has made millions of them,

ENGINEERING Many Raytheon en-
gineers have worked exclusively on
the development and improvement
of Subminiature tubes. Raytheon
designs have proved themselves in

the field.

EQUIPMENT Raytheon’s produc-
tion, testingandinspectionfacilities

are custom built. Improved weld-

ing, sealing and exhaust procedures

are among the many exclusive
Raytheon advances.

/EXCLUSIVE SUBMINIATURE TECH-

NIQUES Include closer production
tolerances for all parts; separate
production and inspection person-
nel free of production-incentive
pressure; grid inspection with high
optical magnification; microscopic
inspection of each assembly;longer,
more complete electrical aging;
rigid tests for shock, vibration,
acceleration and all other factors
affecting performance and life.

RAYTHEON MANUFACTURING COMPANY

TELE-TECH * November 1952

RAYTHEON MAKES ALL THESE:

www americanradiohistorv com
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AND STILL GOING STRONG. ..

.. reports

DELTA AIR LINES
of EIMAC Tubes

This story of dependability
through more thon a decade of
day in, day out operation is
typical of what leading users of
electronic equipment are finding
whenever Eimac tubes are em-
ployed. Write our application
engineering department for infor-
mation about the complete line of
Eimac transmitting power tybes.

www americanradiohistorv com
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EQUALLY RUGGED and service-free on
trip was GPL Utility Projector with *'3-2"
intermittent which permits use with . O.
camera for film telecasting from remotes.

?m, e Sty o - o
GPL STUDIO CAMERA CHAIN was packed in
station wagon . . . demonstrating mobility of
entire chain far fost coverage of news events,
sports, ofher programs in the field.

TELE-TECH * November 1952

Rugged GPL Camera
withstands a
Rugged Trip

——

This GPL image orthicon camera has
just completed a demonstration tour
to studios in 67 cities from Maine to
Mexico . . . Michigan to Miami.

Without a single service operation,
it took the bumps of 20,000 miles of
hard driving. It was loaded and un-
loaded more than 150 times. Every
working element received far more
than normal wear and tear, as usual
on demonstrations, Yet nothing failed,
nothing needed replacing.

This is the kind of ruggedness you

PLEASANTVILLE

wany americanradiohistarv co

20,000 Miles Cross-Gountry
Without Camera Service

may have for both studio and field
operations, PLUS all the precision of
GPL camera design. This unirt is en-
gineered for smooth, fast control,
from pushbutton turret change to re.
mote adjustment or iris and focus.

For the stations just starting, it has
many special advantages: in compact-
ness of chains, ease of operations.

Write, wire or phone, for full de-
tails of the camera equipment that is
the “industry’s leading line—in qual-
ity, in design.”

_ General Precision Laboratory Gpl
'Q’o INCORPORATTETD
“‘ 'n NEW YORK

Export Department: 13 E. 40th 5t., New York,-N. Y,
TV Comera Chains * TV Film Chains ® TV Field ond Studio Equipment * Theatre TV Equipment

Cable address: Arlab

17
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Philco Advanced Design Microwave Systems are

unsurpassed in reliability, performance and economy.
They are designed to give you the greatest value for
your communications dollar!

Finest quality components, conservatively rated,.
insure long life and economy of operation and main-
tenance. Years of production experience enable
Philco to produce microwave systems for the lowest
possible cost commtentwrth highest quality.

‘Philco Advanced Design Microwave is flexible. The
broadband microwave channel may be dwxdcd to |
Larry up to 24 simultaneous 2-way telephone con-
versations ... ot be further divided for telegraph
teletype, teieme:ermg, slgnalmg Or supervisory cir-
‘cuits. Future expansion can be easily .1ccnmphshed
with no loss of original investment,

Philco Advanced Design Microwave Systems give )Uu
maximum reliability ... plus /sw cost installation,
‘ operation and maintenance. Don't settle for Less!

'_PHII.CO conhonAﬂon

NDUSTRIAL DIVISION
PHILADELPHIA 34, PENNSYLVANIA
X : oy

18 TELE-TECH ¢ November 1952
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ENGINEERING

PLUS

CRAFTSMANSHIP

SOLVED
THIS UNUSUAL
REQUIREMENT

THE PROBLEM:

The problem was to develop a crystal unit
for AM broadcast (550-1600 kc) which
would maintain frequency tolerance per
FCC requirement (%20 cycles) withont
temperature control,

THE SOLUTION:

When designing the crystal oscillator, the
transmitter manufacturer gave primary con- A e
sideration to voltage stability and low r.f. : TuBE #45E

current. The resultant design provided an
ideal environment for realization of the in-
herent stability of the crystal unit employed.

Bliley designed a plated crystal utilizin

precision orientation to achieve the lov% TYPICAL STABILITY DATA

drift characteristic needed. Contrary to

r TR NN R BREEBRARA] TR e ax! X=OBSERVED DATA ON
ordinary practice in this frequency range, e EHRT e b ey 1900k GRVSTAL
i d il z =y iasageaBy nnpRanRLEE S 523 r “H ©=0BSERVED DATA ON
the crystal was soldered berween rigid sup- 2 SESseriasaah SESpERETE 550 ke CRYSTAL
ports to prevent frequency deviation due to ¥ Siien ‘ 2L
. . : 1 : .
physical displacement. The assembly was g oI T e 1 CRYSTAL
then hermetically sealed in a dry nitrogen 2 i i b et e
- . “ n
atmosphere to prevent contamination and < SReEEERaR o el el .
L. . & s (R8s SuamE +r ]
minimize aging. o ] B tH T CRYSTAL
The resultant production units,type BHS, & : IRt i
are calibrated ar 30°C with maximum devi- e TEELT AL AT RS S e
H i e Lo FrFHH  AND CRYSTAL
ation not exceeding +10 cycles thru the i ‘ S O Mo
temperature range from --10°C to- 50°C. oo SfHiceEs HHEHLHIEY 1o TowrekaTuRe
rH &4 REE Ay AR T T 1 14
HE S e R R R P e e
0 10 20 30 40 50 60 70
MINIMUM CALIBRATION MAXIMUM
SPECIFIED TEMPERATURE SPECIFIED °
TEMPERATURE TEMPERATURE TEMPERATURE IN C

Bflr‘f@q CRYSTALS

BLILEY ELECTRIC COMPANY - UNION STATION BUILDING - ERIE, PA.

TELE-TECH * November 1952 ) 19
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ELECTRONIC
COUNTERS!

° °lOW
DIRECT READING RAPID CYCUNG Cosr

INTED READOUT for high speed electronic counters is now
available at low cost as a standard BERKELEY product! This Digital
Recorder provides a direct means of permanently recording sequential
count information in arabic numeral form on a standard adding ma-
chine tape. It is designed to operate from electronic counters, Time
Interval Meters, Events-per-Unit-Time Meters, nuclear scalers, and
other electronic totalizing devices. Most standard BERKELEY instru-
ments now in use can be readily adapted for operation with the
BERKELEY Series 1550 Digital Recorder, thus eliminating the need
for purchase of new counting equipment.

Il VT eo]: {o] SN Scrics 1550 is composed of a Read-

' out umt and a Printing Recorder. The first unit consists of a bank of
readout decimal counting units essentially paralleling the totalizing
function of the basic counting instrument from which they operate,
and a selecting relay matrix to channel information from the counting
circuit to the Printing Recorder. This second unit presents a sequence
of total counts in direct reading digital form on a standard adding ma-
chine tape.

wm of Electronic Counter and Digi-
al Recorder then consists ol three elements: a suitable electronic

counting device, Readout unit, and Printing Recorder. The latter two
elements comprise the complete Digital Recorder. Under certain con-
ditions a special modification of the system will permit original count
information to be channeled directly into the Readout unit, thus elimi-
nating the need for a separate electronic counter.

Minimum counting period determined by the
& ihing instrument. Maximum cycling rate: 1 printout every

% second. Indicating capacities 3, 4, 5 or 6 calumns. Readout Unit—20%" x 104" x 15"
cabinet, wit. 80 lbs., standard 19" relay rack panel. Printing Recorder—7%" x 8%” x
144" cohinet, wit. 20 lhs. Price, Digital Recorder, Model 1553 (3-column), $1050; Madel

1554 (4-column), $1125; Model 1555 (5-column), $1200; Mode! 1556 (6-column), $1275,

W2 f.o.b. factory.

Please request Bulletin 810

* division of BECKMAN INSTRUMENTS INC
2200 WRIGHT AVENUE « RICHMOND, CALIFORNIA

www americanradiohistorv com

TELE-TIPS

LU

LOOK FOR a new style in hori-
zontal output transformers for tele-
vision receivers. Latest word from
designers is that adjustable cores
will be used to provide width con-
trol in lieu of the old width coil, or
potentiometer width control which
recently came in favor. Shades of
the good old days of radio when we
had adjustable transformer cores!
Once again the radio cycle repeats!

SUPERCONDUCTIVITY of metals
and crystals is proving itself a prom-
ising field of application for scien-
tists engaged in extremely low
temperature research. Some 50
laboratories are presently involved
in ultra-cold investigations. Also, an
exceptionally hard stainless steel
was the outgrowth of one experi-
mental study which immersed the
metal in liguid nitrogen at -320° F.

NOISE RECORDING of power
transformers operating in the field
is another application of the versatile
magnetic tape recorder. GE engi-
neers, using a Magnecord tape re-
corder, have found that by recording
transformer hum and analyzing the
data in the laboratory, they obtain
better results than by transporting
the lab equipment to the operating
site. The new method makes two-
minute recordings of sound level
meter output for various microphone
locations. Every 15 minutes a stand-
ard sound is recorded for calibration
purposes. An additional advantage is
that playback in a known amount
of laboratory ambient noise permits
subjective judgment of less tangible
aspects of apparatus noise.

AIR-TECH INTELLIGENCE—A
little known department—and nat-
urally so, of the Air Force, is Air
Technical Intelligence at Wright
Field. Here the secrets of enemy
electronic equipment are extracted
from piles of seeming junk which
have been brought back from Korea
and other areas. A development of
military intelligence of World War
11, this division has fingers in literal-
ly all corners of the earth, and gen-
erally speaking, it is not long before
the boys at Wright Field learn what
makes the latest enemy radio equip-
ment operate.

TELE-TECH * November 1952
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Built for
the toughest
Service ....

Mallory Q Series
Wire Wound Controls

If you need a wire wound control that will stand up under the
most severe conditions, here’s the answer to your problem—
Mallory Series Q controls. These new features make the () series
your best choice for military and other exacting applications:

IMPERVIOUS TO MOISTURE AND FUNGUS: all insulation used in this contrel is made of
high resistance material which has exceptionally low
moisture absorption ... treated to prevent fungus growth,

WEATHERPROOF FINISH: nickel plated case, stainless steel shaft, and all other metal parts
will pass a 100-hour salt spray test.

LONGER LIFE: hard nickel-silver contacts withstand the wear of thousands of rotations.
SELECTION OF TAPERS: all standard JAN tapers are available.

In addition to these standard features, () series controls can
be supplied in a number of special variations invaluable in
applications requiring complete waterprooﬁng or extreme resis-
tance to vibration:

WATERPROOF SHAFT BUSHING: a waterproof gasket between shaft and bushing, sealed with
silicone grease, prevents leakage along the shaft.

WATERPROOF PANEL SEAL: gasketed seal prevents leaks at the point of panel mounting,

BUSHING LOCK: a split bushing, when tightened, prevents shaft rotation even under severe
shock and vibration,

: Similar
Series | Watts Diameter JAN Type
New Technical Bulletin Number
76-3 includes complete details on Qc 2 e RA1S
Mallory wire wound controls. Write QR 2 1% RA20
for your copy. am 4 1%"” RA25 & RA30

P.R.MALLORY & CO. Inc. SERVING INDUSTRY WITH THESE PRODUCTS: |
Electromechanical —Resistors:» Switches ® Television Tuners = Vibrators -
A L L 0 R Electrochemical —Capacitors = Rectifiers * Mercury Dry Batteries

Metallurgical—Contactss Special Metals and Ceramics *Welding Materials

MALLORY & CO., INC., INDIANAPOLIS &6, INDIANA
TELE-TECH * November 1952 21
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SILECTRON C-CORES... BIG or LITTLE

oany quantity and any size

For users operating on government schedules, Arnold is now produc-
ing C-Cores wound from 4, 4, 1, 2, 4 and 12-mil Silectron strip.
The ultra-thin oriented silicon steel strip is rolled to exacting toler-
ances in our own plant on precision cold-reducing equipment of the
most modern type. Winding of cores, processing of butt joints, etc.
are carefully controlled, assuring the lowest possible core losses, and
freedom from short-circuiting of the laminations.

We can offer prompt delivery in production quantities—and size is
no object, from a fraction of an ounce to C-Cores of 200 pounds or more,
Rigid standard tests—and special electrical tests where required—give
you assurance of the highest quality in all gauges. ® Your inguiries
are invited,

WwWaD 4363
22 TELE-TECH * November 1952
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GENERAL PURPOSE
TYPES

1N48
IN51
1N52
1N63
1NG4
1N65
ING9*
. I IN70*
yfﬁ,l,'fp']fffj\vf"e“'f'cat"’"s s
O INg1*

E. .005" tungsten cat whisker
F. Moisture-resistont impregnating wax

020 DIA.
COPPER CLAD

*JAN TYPES

Vital germanium wafer in a CBS-Hytron diode is guaranteed moisiure-proof.
Sealed against deadly moisture . . . fumes . . . and contamination, a CBS-
Hytron diode keeps moisture where it belongs . . . out! First, by a chemically
and electrically inert impregnating wax, Second, by a glass-filled phenolic
case. With moisture-proof CBS-Hytron germanium diodes, you can be sure of
maximum trouble-free life.

Superior techniques also permit CBS-Hytron to omit plating of the ger-
manium wafer. Soldering is directly to the base. Thus flaking is eliminated
and quality improved. Universal design of CBS-Hytron diodes follows Joint
Army-Navy specifications. “Clip-in” feature gives you versatility, rugged-

WHY CBS-HYTRON GERMANIUM
DIODES ARE BETTER RECTIFIERS

1. MOISTURE-PROOF . . . climinates hu-
midity and contamination problems

2. SELF-HEALING . . self-recuperating
from temporary overloads

. SUBMINIATURIZED . . . only 15 inch
long, 4 inch in diameter

. SOLDERED WAFER . .
plating eliminates flaking

. LOW SHUNT CAPACITY ... 0.8 uufd
average :

. SELF-INSULATING CASE . .. mounts
as easily as a resistor -
. EXCEPTIONAL LIFE... 10,000 hours

minimum under rated conditions

. NO FILAMENTS . . . low drain, no hum

. omission of

TELE-TECH * November 1952

ness, and electrical stability. Flexible pigtails of copper-clad steel welded into
sturdy nickel pins also insure you against damage by soldering heat. '
Check the eight important-to-you reasons why CBS-Hytron moisiure-proof
germanium diodes are better rectifiers. Send today for complete data and
interchangeability sheets. Specify CBS-Hytron guaranteed moisture-proof
diodes for superior, trouble-free operation,

4% \ SRC-
i\ﬁl.‘:‘-t_.hsl\u(; TR,

B
B SO ok COVIHRY

SALEM, MASSACHUSETTS
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The Type H-12

Accurate — Portable— AVAILABLE

ditions of high humidity for long periods.

UHF SIGNAL GENERATOR

This compact, self-contained unit, weigh-
ing only 43 lbs, provides an accurate
source of CW or pulse amplitude-modu-
lated RF. A well-established design, the
Type 12 has been in production since 1948,
The power level is 0 to —120 dbm, con-
tinuously adjustable By a directly cali-
brated control accurate to *2 dbm. The
frequency range is controlled by a single
dial directly calibrated to *1%. Pulse
modulation is provided by a self-contained
pulse generaror with controls for width,
delay, and rate; or by synchronization
with an external sine wave or pulse gen-
erator; or by direct amplification of ex-
ternally supplied pulses.

ircraft Radio

CORPORATION -BOONTON, N. J.
Dependable Electronic Equipment Since 1928

900-2100 Megacycles

Built to Navy specifications for research
and production testing, the Type H-12
Signal Generator is equal to military
TS-419/U. It is in production and avail-
able for delivery.

Price: $1,950 net, f.o.h. Boonton, N. J.
Type H-14 Signal Generator

(108 to 132 megacycles) for testing OMNI
receivers on bench or ramp. Checks on:
24 OMNI courses, left-center-right on
90/150 cps localizer, left-center-right on
phase localizer, Omni course sensitivity,
operation of TO-FROM meter, operation
of flag alarms.
Price: $942.00 net, f.0.b. Boonton, N. J,

TELE-TECH * November 1952
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Gold Plating of the oscillator cavity and tuning
plunger assures smooth action and reliable performance
over long periods. Generous use of silicone-treated
ceramic insulation, including resistor and capacitor
terminal baards, ond the use of seoled capacitors,
transformers, and chokes, insures operation under con-

WRITE TODAY for descriptive litera-
ture on A.R.C, Signal Generators or air-
borne LF and VHF communication and
navigation equipments, CAA Type Cer-
tificated for transport or private use.


www.americanradiohistory.com

“G-E TUBES HELP US GIVE
CLEVELAND DEPENDABLE TV/

qud THOMAS B. FRIEDMAN
Chief Engineer, WXEL—Cleveland

13 UR AUDIENCE is loyal, because —for one thing—WXEL
O programs rarely are interrupted by transmission fail-
ures. Part of the reason is G-E tube dependability. Rectifiers,
power tubes, receiving types: all these G-E tubes keep doing
their rated job once we install them —don’t fail unexpectedly,
‘blacking out’ our signal without warning,

“I'd like to say something about service, too. When we
need a tube, G-E distribution goes all-out to get it to us fast.
Their service day is 24 hours loag. If a critical power tube
arrives in the city by plane at 11 P.M., G.E. gets it to us from
the airport before midnight!”

* * *

Thaoks for your praise of G-E tube dependability and service,
Mr. Friedman. General Electric is glad to have contributed
to WXEL’s success.

Station engineers everywhere can rely on (1) reliable G-E
tube performance, (2) fast deliveries, (3) help from local
G-E distribution in obtaining—by sound conservation meas-
ures—long life and high value from tubes in service. Benefit
from these plusses. Get in touch with your nearby G-E tube
distributor today.

AVAILABLE TO STATION ENGINEERS —*Essential Characteristics,” a
pocket guide to all receiving tubes in common use. Ask your G-E
tube distributor for this convenient, useful reference book! Or write
to Section B, Tube Dept., General Electric Company, Schenectady 5, N. Y,

TELECASTS ALL INDIAN HOME GAMES
® To thousands of Cleveland baseball

fans, WXEL takes first place in video as / .
a result of putting Indian home games Y m/u//otﬂ Wag 272
on the air. Good mobile facilities also

enable the station to cover all other
local events of importance. Cleveland

viewers have come to rely on WXEL
. for their spot pictorial news, and high-
¥ qualityunbroken transmission—to which

G-E tubes contribute—plays a key part in 181162

maintaining station popularity. . B
3 P www americanradiohistorv com
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LETTERS - --

BBC for TransAﬂanh'c 104

Editors TeLE-TECH:

I have read with interest your pro-
posal that the possibilities of trans-
Atlantic television should be further
considered.

The BBC looks forward to the day
when a television link across the At-
lantic will be a reality because this will
make possible an interchange of pro-
grammes between the BBC on the one
hand and the American networks and
Canada on the other. The technical dif-
ficulties are very great, and the cost of
an acceptable scheme is bound to be
high. Nevertheless these problems are
certain to be solved.

H. Bisuor
Director of Techical Services, BBC.
Broadcasting House,
London W1.

TV Avdience Limitation
on VHF and UHF

Editors TeLE-TECH:

I have read with much interest your
editorial “Let’s Take a Careful Look at
Subscription-TV.” Assuming for ‘the
moment that a subscription-TV service
would be successful from an -economic
standpoint, the question is whether or
not as a matter of public policy the
Federal Communications Commission
can be prevailed upon to provide for
this type of service in its Rules and
Regulations. While this is a policy ques—
tion, nevertheless important factors af-
fecting the answer are very likely to be
those based upon engineering and allc-
cation considerations. Therefore, the
comments of an engineer may have
some value.

American offers you the “Full-Vision” line of
quality microphones, a complete line for television and
radio broadcast—AM and FM, motion picture studios,
professional and home recording, and public address.

Pioneers in the design and manufacture of quality micro-
phones, American has also pioneered the introduction
of quality microphones that are designed to be
HEARD AND NOT SEEN. % '

Attractive “Full-Vision”

styling permits both the
artist and the audience

to enjoy perfect performance
without obstructing the view.

FULL VISION

For greater ﬁdelity - plus ..

. “Full-Vision” for artist

There are only 12 VHEF television
channels. The Commission’s Rules and
Standards with respect to station sep-
arations applicable to these 12 channels
are such that the number of available
services in most areas is severely lim-
ited. Forty-one large cities and adjacent

areas have only one VHF television
assignment; 8 cities have only two, and
ﬁ%&, 9 cities have only three. There are quite
i 7 | a few cities of substantial size which
have no VHE television assignments.
The policy with respect to sound
broadcasting has always been that
broadcast programs must be available
to any listener at no cost except that
involved in the purchase of a radio re-

and aud1ence -

use Amerlcan

i M

g | Ve . : i
7 | ceiving set. The same policy exists with

DYNAMIC DYNAMIC RIBBON DYNAMIC DYNA. A5 . i
AND RIBBON ~ AND RIBBON  BI-DIREC. OMNL- ONAILC i | respect to television broadcasting. The
CARDIOID CARDIOLD TIONAL DIRECTIONAL  DIRECTIONAL b inauguration of a subscription television
DR-330 DR-332 R-331 D-33 D22 1% | service on any one of the VHF channels
would limit the availability of programs
Write fa: Flee Delf:/plwe Literatnre and Catalogne No. 46, Dept. FV to those willing to pay a subscription
i 'f:ﬁ,ﬁlﬁ" ; ."i-: T B RS {r"wf?.ﬁ-‘;a‘: @ﬁﬁ:ﬁ"\:&? S charge. In vew of the-inherent severe

limitation with respect to the availabil-
& ity of television service which already

exists, it is difficult to see how the
”mtm MICROPHONE CO. : agency charged with regulation of

roadcasting in ublic inter: uld
370 SOUTH FAIR OAKS AVE. PASADENA 1, GALIFORNIA | be prevalles upon to permit  moe

be prevailed upon to permit a type of
{Continued -on page 30)
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All-electronic tri-color tube in electronic
receiver system (lelt) in comparison with
mechanical system (right).

Careful study of the formation of thin
metallic films in a vacuum . .. basis for
the aluminizing of tubes.

- What Rauland means by

Rauland is one of the few companies
devoting so much top engineering talent
full time to picture tube improvement
and perfection.

The result has been to give you more
picture tube advancements since the
war than any other manufacturer. ..
first chance at the latest developments

picture tubes.

J’f-_l

November 1952

Rubber model for studying electron opti-
cal designing— basis for Rauland’s exclu-
sive Indicator Ion Trap.

Inspection and checking of perforations
.0075” in diameter in masks of tri-color

Examination with polarimeter permits
carefu] control of strains for superior
glass-to-metal sealing.

"Perfection Through Research’

for companies using Rauland tubes as
original equipment . . . and a real selling
edge at the retail level because of the
extra satisfaction which Rauland advan-
tages offer.

That's why so many alert manufac-
turers look to Rauland for the best in
picture tubes:

give theater-size pictures.

www americanradiohistorv com

Alignment of the screen and parallax
mask of tri-color tube containing approxi-
mately a million flucrescent dots.

Rauland large-screen projectors using
three different optical systems, all of which

A physicist using a Rauland-developed
radiation meter in checking X-ray radia-
tions from cathode ray apparatus,.

THE RAULAND CORPORATION

4245 N. KNOX AVENUE e CHICAGO 41, ILLINOIS
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KENYON
TRANSFORMERS
FOR

JAN Applications
Radar |
Broadcast
Atomic Energy Equipment
Special Machinery
Automatic Controls

Experimental Laboratories

28

Renvon
TRANSFORMERS

FOR STANDARD AND SPECIAL
APPLICATIONS

For more than 25 years, Kenyon has led the field in producing premium
quality transformers. These rugged units are (1) engineered to specific
requirements (2) manufactured for long, trouble-free operation (3) meet all

Army-Navy specifications.

Write for details

KENYON TRANSFORMER C€O., Inc.
840 Barry Street, New York 59, N. Y,

TELE-TECH * November 1952
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% CLEVELAND CONTAINER

6201 BARBERTON AVE. CLEVELAND 2, OHIO

PLANTS AND SALES OFFICES at Plymouth, Wisc,, Chicage, Detroit, Ogdensburg, N.Y., Jomesbyrg, N. ).
ABRASIVE DIVISION at Cleveland, Ohio
CANADIAN PLANT: The Cleveland Contoiner, Canada, Ltd,, Prescotl, Ontario

REPRESENTATIVES
NEW YORK AREA R.T.MURRAY, 604 CENTRAL AVE, EAST ORANGE, N. J.
NEW ENGLAND R, 5. PETTIGREW & CO., 62 LA SALLE RD,, WEST HARTFORD, CONN,
CHICAGO AREA  PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO

TELE-TECH * November 1952 29
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fimerican Beauty

Electric Soldering Irons are Service Proven...
Since 1894

These features make American Beauty the Standard-of-
Perfection on the world’s production lines . . . where
dependability, long life and efficiency are demanded.

@® Nickel-coated, corrosion-resistant
tips, easily and quickly replaced

® Super-flexible cord, American Beauty
made, resists wear due to flexing

® Heating element of chrome-nickel
ribbon resistance wire

® Insulated with pure mica

TEMPERATURE REGULATING
STAND ® Built-in adapter for ground wire

Thermostatically “controlled ta
maintain heat of Iron at any de-

sired temperature while at rest. WRITE FOR FREE LITERATURE

A-102

AMEICAN ELECTRICAL HEATER COMPANY

DETROIT 2, MICHIGAN

30
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LETTERS

(Continued from page 26)
operation which would still further re-
strict the availability of service by re-
quiring the listener to pay for it.

The above comments with respect to
the future of subscription TV appear
logical to me as an engineer insofar as
VHF channels are concerned. Just what
future subseription TV might have on
the UHF channels is something else
again. There are more UHF television
channels than VHF channels. Because
of economic and other considerations,
demand for UHF channels for general
television broadcasting is not as yet
nearly so great as for the VHF channels.
Therefore, it might be that the same
reasons for prohibiting subscription
television on VHF channels would not
apply to UHF channels.

C. M. JansKy, Jr. ..
Jansky & Bailey, Consulting Engineers
National Press Bldg., Washington, D.C.

Development of 450-470 MC
Mobile Band

Editor, TELE-TECH:

Your article by Rebert E. Tall in the
August issue, page 47, on the subject
“Mobile Radio Looks to UHF” fails
to give any credit to the writer who
has pioneered this 450-470 Mc frequency
spectrum for the past three years.

Every 2-way radiotelephone system
in operation today was surveyed, sold
and installed under my direction and
the installations in New York, Newark,
Chicago, Detroit, Baltimore and San
Francisco which formed the basis for
the National Utilities Radio Committee
report were made by me using Link
450-470 mc equipment developed under
my direction. We have over 600 mobile
units in regular service for Checker
Cab, Detroit—Yellow and Checker Cab,
Chicago—20th Century Cab, Newark—
Broadway Maintenance Corp., Long
Island City, New York and Pittsburgh,
Pa—New York Daily Newspaper, New
York City—Consolidated Gas & Electric
Co., Baltimore, Pennsylvania Bell Tele-
phone Co., Philadelphia, Pa.—Canadian
Marconi Co.—Montreal, Canada—Paris,
France Police Department—Palo Alto
California Police Dept.—Welsbach Com-
pany, New York City—U.S. Signal
Corps., Fort Monmouth, New Jersey—
U. S. Air Force.

Pioneers seem to get little credit for
their efforts but at least we can keep
the records straight.

One Fifth Ave.
New York 3, N. Y.
Norman E. WUNDERLICH
Consulting Engineer

TRANS-ATLANTIC TV is pre-
dicted within a decade by Dr. W. B.
Engstrom, director of RCA’s Prince-
ton laboratories. Speaking before the
Centennial of Engineering at Chi-
cago, he said that to string repeater
stations across the ocean would be
too expensive, but a fleet of fast
cargo planes, running on close
schedule, might well carry the relay
transmission equipment.

TELE-TECH * Nevember 1952
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At your servi

Nuiional’_s.,-«"":omplele fab \icqling facilities

\
First objective in our fabricating service is to save you time,

money and production headaches. Second objective is to make
the service useful, but econd‘r\nical. Adequate facilities, modern
laboratory plant and equipiment, technical skills and the
knowledge gained through 79\\years of experience all play a
part in helping us meet these ob:]{ectives. Hundreds of success-
ful customer case histories form od}\ record. Next time you need
fabricated parts—one or one mi]jipn—-whether of National
Vulcanized Fibre or Phenolite lamiﬁgted plastic, get in touch

with National. We’re at your service.\

‘\ .
NATIONAL VULCANIZED FIBRE CO.

Wilmington Q Delaware
L
Offices in e

principal 'cITi\iqs
since 1873
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®

T N WORLD’S LARGEST
~ CAPACITOR MANUFACTURER ntow offers you—in
= one compact catalog—all the information you need to specify
e A - transmitter-type mica dielectric capacitors for military
uses. Thirty-two easy-to-read pages give you illustrations,
engineering drawings, and full characteristics of each unit.
For your copy of Sprague’s
new catalog No. 31, just
send a letterhead request to
Application Engineering
Department, Sprague
Electric Co.,233 Marshall
Street, North Adams,
Massachusetts.

T

S
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O. H. CALDWELL, Editorial Director X M, CLEMENTS, Publisher % 480 Lexington Ave., New York (17) N. Y,

A 19-Step Outline to Aid

Military Deferment for Key Engineers

TELE-TECH *

Although more than a million men have been drafted since the cutbreak of the Korean War, this is
still not enough and a heavy call on Selective Service by the Pentagon will continue. Pentagon officials
have disclosed that inductions must continue indefinitely ar the rate of about 600,000 men per year
for our “peace-time” armed forces.

Congress has extended the authority to draft men between the ages of 1834 and 26 for 2 years’

active military service. Military men say thar even afrer 1955 there is little chance thar the military

can cut back its demands on the American manpower pool.
This can only mean a tighrening up with respect to deferments. It becomes even more important
for employers requesting occupational deferments for their personnel to present the facts fully.

Engineering Manpower Commission’s Recommendafions

With this in mind the Engineering Manpower Commission of Engineers Joint Council, Engineering
Societies Bldg., New York 18, New York, points to a 19-step outline to aid employers in preparing
requests for deferments for their key engineers and sciendists. This outline was prepared by the Scien-
tific Advisory Committee of the Selective Service System, and has been circulared to local boards
through Volume 11, Number 7 of the bullerin of the Selecrive Service System. The "Qutline for an
Occupational Investigation,” as it is called, follows:

‘What is the training and educational history of the registrant? Where did he stand in his class (if
information is available?)
at was his employment experience prior to job with present employer?
‘What was the nature of his previous job assignments with present employer?
What are his employment assignments on present job?
‘What is the size, nature, and function of the group registrant is assigned to as a worker?
VWhat is the registrant’s function in the group?
What are the products on which the registrant is working and what is their end use? If he is not
working en a product, what are the serviees in which he is engaged?
‘What is the rclation of these products or services to national health, safety, and interest?
‘What is the relation of these products or services to defense or mobilization?
‘What is the range of salaries on this job and what is the average salary of comparable employees?
‘What is the salary of the registrant?
‘What is the freguency with which nonprofessional personnel are hircd in a similar category?
Is a formal peried of training customary for the job? What is its scope?
How long does the training program last?
If the rcgistrant is on a training program, how long has he been on it?
‘What is the registrant’s effcetiveness in relation to his fellows?
V‘E’haigsuccess and/or difficulties has the empleyer encountered in recruiting for the registrant’s type
of job?
VVhatu a;e the shortages or overages in this category of employment in the registrant’s plant? Na-
tionally?
If classified previonsly in XX-A, how long has he been so classified?
To what gxtent has the employer already lost employees to the Ained Services in the category of the
registrant?

[ T e T e T
WE -1 AUREN= OO SIDERIN
| et o b

N

Were such information supplied originally to the local board, it would enormously simplify the
process of classification, particularly with reference to II-A. In a difficule case probably nothing can
take the place of the expert knowledge of a specialist as to the skill of the registrant and the importance
of his functions. But there are few such cases compared with the number which would be readily
decided on the basis of adequate information available to the local board.

EMC also reminds employers of the necessity for appealing adverse decisions received with respect
to occupation deferments. For unless the employee is valuable enough for an appeal to be made, then
it is most probable that no deferment should have been requested in the first place. y

November 1952
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RADARSCOPE

Revealing Important Advances Throughout the Spectrum

of Radio, TV and Tele Communications

REARMAMENT
NAYY COMPONENTS DEVELOPMENT—The

most important current problem of the Navy Bureau of
Aeronautics in its meeting of the electronics-radio re-
quirements for naval aviation, it was authoritatively
reported to TeLE-TECH, is that the application of elec-
tronics has proceeded at a far greater pace than com-
ponent development, to maintain some degree of overall
reliability. During the current fiscal year (running from
July 1, 1952 to June 30, 1953) naval aeronautics pro-
cured approximately 90 complete major items of radio
and radar equipment from 75 different manufacturers by
prime contract. For airborne equipment the Navy
Bureau of Aeronautics is procuring during the current
fiscal year $255 million of radar apparatus and $98 mil-
lion of radio equipment. Major effort by the Navy, as
well as the other armed services, is being made to re-
duce the lead time in the production and delivery of
electronic-radar-radio equipment.

UHF-TY

PORTLAND, ORE., ON AIR WITH UHF-TV—Here's the transmitter of NBC's
famous old Bridgeport, Conn., UHF experimental station which, in «
whirlwind deal, Herbert Mayer, president of Empire Coil Co., purchused,
along with its tower, and rushed to Portland, Ore., where it was quickly
installed and went on the alr as KPTV, first UHF station to begin regular
broadeasting. Russ Olsen, KPTVY's chief engineer, is at control desk; NBC
engineers Bill McAllister and Vie Bary, stand by.
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MILITARY AVIATION

AUTOMATIC FIGHTERS. The vital role that elec-
tronic control plays in today’s air operations is exempli-
fied by the Lockheed F94 Starfire. It carries 1200 pounds
of electronic equipment compared to the 168 pounds of
radio equipment in the Lockheed P-38 which was in
service only ten years ago. Night fighters of World War
II had automatic fire control equipment which was de-
signed to fire their guns when the enemy aircraft was
in range, but today’s Starfire fighter carries as much
navigational equipment as a modern air liner. The radar
equipment in the aircraft will locate the enemy bomber,
guide the aircraft to within opening range, and dis-
charge deadly rockets when in proper firing position—
all without the pilots ever seeing their target.

AUDIO
“ROUND SOUND”—DBritish radio listeners may

soon be talking of “three-dimensional,” “stereophonie,” or
“round” sound. “Through it, instead of getting your radio
program from a hole-in-the-wall, you will have the im-
pression that one end of the room where you listen is a
concert platform where the artists are performing. If a
piper is walking up and down, as he plays before the
microphone, he will seem to be walking up and down
in your home.” The foregoing is the excited report of
a British journalist after visiting the London Radio
Show. Continuing he says: “The demonstration was so
startlingly real that a woman in the audience publicly
declared her belief that the music she had heard came
from a piano hidden behind a drape. To satisfy her, the
drape was lifted and she saw a tape-recording machine
playing back the music through two 30-watt British-
made amplifiers. In the United States, similar two-chan-
nel AM/FM demonstrations were made recently in the
Middle West. And a similar stereophonic test is planned
in New York by WQXR-AM-FM during the Audio Fair
of '52.
MOTION PICTURES

FILMS FOR TV—The advent of magnetic striping
on 16mm film opens the way to many dual-purpose uses
for this motion~picture stock. Apart from its obvious use
in turning old silent prints into sound prinis by the
simple addition of a magnetic stripe along the film, it has
also doubled the usefulness of sound films which are
used in bilingual markets. Prior to the introduction of
magnetic striping it was necessary to make two different
sets of film prints, one for English and one for the for-
eign language. With the advent of sound striping and
half-width optical tracks it now becomes possible to have
two different sound tracks on one film! In practice, the

TELE-TECH * November 1952
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standard optical sound track is reduced one-half, and a
magnetic stripe laid over the blanked half of the optical
track. The original sound track is still available for re-
production by normal photo-electric means, and the sec-
ond language can be recorded on the magnetic stripe
and reproduced by magnetic methods in the motion pic-
ture projector. An even more attractive use of magnetic
striping and hal{-width optical tracks is in the prepara-
tion of prints for use in motion-picture theatres and over
television. Due to the control which the musicians’ union
has over music for motion pictures it is, in most cases,
economically unfeasible to use music in motion pictures
and for television use. By use of this split track it is pos-
sible to record all dialogue on one track with musical
effects on the other. When the film is used in the theatre
both tracks are reproduced, and when used over tele-
vision only the dialogue track need be reproduced, thus
union restrictions are not violated. It is predicted that
magnetic striping will widen tremendously the usage ob-
tainable from single motion-picture prints.

TV RECEIVERS
PHONO JACKS FOR ALL SETS! A combined in-

dustry effort having the dual purpose of promoting music
in the American home and increasing sales of all types
of recorded music and recording and playback equip-
ment was launched at New York in late September.
During the meeting a combined industry committee un-
der J. A. Berman, Shure Brothers Inc., who respresented
RTMA, was established to carry out the promotion cam-
paign. One phase of the program is aimed at promoting
increased production and sales of combination receivers
and phonographs and the inclusion of phono jacks in
all television and radio sets.

AUDIO

MAGNETIC SOUND—The tremendous upsurge in
the popularity of magnetic sound on tape for the movie
industry—spurred of course, by the need for low-cost
television films—has created a demand for a quick
method for transferring and menitoring magnetic and
photo electric tracks. Col. Richard Ranger, of Rangertone,
has introduced the “Ranjola” to assist the tape-to-film
editor. By use of two speakers, one on each side of the
editor’s head, one connected to the tape pickup and the
other to the film pickup, it is possible to synchronize the
tape and film within 1/200th of a second. When the two
sound sources are accurately synchronized, the sound
appears to come from straight ahead. If one source is
heard before the other it indicates a loss of synchroni-
zation between the tape and the film.

TELE-TECH * November 1952

MANUFACTURING

SMALL-ORDER EVIL is one of the troubles which
continue to bedevil parts manufacturers—even more
exasperatingly now than in more settled and conserva-
tive times. These limited and experimental orders come
from both military and domestic-receiver sources, and
many run from 10 to 50 units, presenting a production
nuisance to a company accustomed to tool up for runs
of 100,000 or more. But with the patriotic obligation in-
volved for military experimentation, or the need to help
out a big customer, the factory staff have to accept such
tiny orders along with more reasonable runs—although
the costs in time and factory-upset make such small
orders expensive and loss-productive. And though such
small orders are usually accepted without protest, this
does not mean that there is not inside growling and
grousing all along the line.

ACOUSTICS

AIR FORCE’'S NEW TEST CHAMBER AT DAYTON—The anechoic chamber
(Greek, “without echo’’), new $35,000 facility of Wright Air Development
Center, Dayton, Ohio. Physically-handicapped persons made the 4280
43-inch sound-absorbing wedges [¢composed of formaldehyde-treated fiber-
glass) which line ceiling, floor and walls. The chamber's walls, 5, fi.
thick, contaln cork, acoustic tile, dead air space, glass wool blanket and
fiber-glass, and have cement extericrs. Dimensions of chamber 26 by 27
fr. Height 18 ft. A removable grid serves as flooring. During itests, all
personnel, flooring and equipment, except equipment being tested, are
removed from the chamber.

35
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UHF & VHF RECEIVERS

less VHF channels by the same
selector switching as we have on
the majority of VHF receivers.

Continuous tuning has many ad-
vocates since it is possible to choose
any of the 70 possible channels
between 470 and 890 mc, despite the
fact that there are no locations
planned where even 50% of these

Global Mlcrowave

“ ST oy TR | TR

(Continued)

channels will be within a useful
radius. (Example: the whole state
of Pennsylvania with only 48 UHF
proposed station allocations, whereas
there are 70 channels to be tuned.}
Continucus tuning from 470 to
890 mMc requires a precision mecha-
nism and dial to enable sufficiently
accurate tuning for best picture and

$0ANDINAVIAN NETWORK

MEDITERRANEAN

NETWORK

\
% ASIATIC NETWORK

AFRICAN NETWORK

{

X >

Fig. 1: Main route of UNITEL's communications system is U.5.-Greenland-Europe-Southern Asia-Japan

Fig. 2: Reglonal mountain-top station provides broadeast, communications, and relay scrviees for area

MULTI-CHANNEL MICROWAVE RELAY
LINK BETWEEH REGIONAL TV-FM
TATIONS.
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TO AIRCRAFT; RA0AR MG TWORK
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- MULTI-CRANNEL MICROWAVE
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sound. It appears to me, that the’

most desirable would be selection by
pre-set channel positions similar to
the majority of present day VHF re-
ceivers. However, when the number
of channels reaches 70, it is imprac-
tical to have this many fixed posi-
tions on one switch.

It is possible to construct a tuner
so that some twelve (12) positions
throughout the

System for

Series of mountain-top sfa-
tions uses latesf existing
techniques to circle globe.
Plan favorably received by
industry and government
leaders here and abroad

By ALBERT J. FORMAN
Assistant Editor, TELE-TECH

NEW and boldly imaginative

system of integrated global com-
munications is stirring the interest
of engineers, educators and govern-
ment leaders throughout the world.
The name of the proposed system is
UNITEL—Unifled Telecommunica-
tions—and constitutes a novel and
feasible approach to the problem of
linking the peoples of the world to-
gether.

Fundamentally, UNITEL com-
prises a series of mountain-top
multi-channel microwave and FM-
type VHF radic relays linking re-
gional broadcast and communica-
tions stations. Fig. 1 shows how
the main network path will go
from the U. S. to FEurope via
Greenland and Iceland, then through
the Near East, across southern Asia,
and up to Japan. The relay system
is based on the little realized fact
that all large land masses are linked
by island chains. Exhaustive studies
of maps have pointed out that the
greatest single jump in this globe-
girdling path, the span between Ice-
land and Faerce Islands, is only 280
miles! The only uncovered distance
in this plan is the string of Soviet-
controlled islands north of Japan.

From the outset, it should be noted

UHF Dband are

ca
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Phase Shiit Measurement System

Simple test arrangement for laboratory and production use

provides aceuracy within 0.5° on conventional oscilloscope

By EUGENE S. KATZ
Research Div., Philce Corp.
Tioga & C Streets
Philadelphia 34, Pa.

T is difficult in the course of or-

dinary phase shift measurements
to get a high degree of accuracy
when measuring small phase shift
angles. Presented here is a simple
system which provides accuracy
within 0 5°, when made on a conven-
tional 5-in. oscilloscope.

Reference to Fig. 1 shows that the
phase angle, 6, is equal to arc sin
B/A. For very small angles, B may
be only a few times the thickness of
the trace. We can “buy” an n in-
crease in sensitivity of measurement
at the expense of an n increase in
ambiguity. As will be shown, the
ambiguity may be quickly resolved.

Instead of applying equal frequen-
cy sine waves as in Fig. 1, we place
on one set of deflection plates a fre-
quency m times that applied on the
other to obtain patterns similar to

OSCILILATOR

ATTENUATOR

TEST
AMPLIFIER

@

TEST
IOSCILLATOR ATTENUATOR AMPLIFIER
f, == T

SCOPE
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J NETWORK
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V HI 3 nf,
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l—ﬂ-v H¥I= T—r of,

©

Fig. 3: Test set-ups for phase shift measurements: (A) Basic system using same frequency on ver-
tical and horizontal plates; (B} For small angles, separate laboratory oscillator applies higher
frequency to horizontal; {€) Frequency multiplier is useful for amplifier preduction tesiing

those of Fig. 2, In Fig. 2, for example,
n = 4. The distance between adjacent
crossover points is equal to 360/2n
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Fig. 1: ({left} Phuse
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and vertical inputs
produce scope patterns
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Fig. 2: With frequency
applled to one set of
deflection plates n
times that on other set,
an n intrease In phase
shift readability results

degrees. So for n=4, AB is 45°
The test set-ups are shown in
Fig. 3.1t is convenient to use a phase
correction network in the horizontal
circuit. This compensates for the
difference in phase shifts through the
horizontal and vertical osecilloscope
amplifiers. After adjusting for zero
phase shift, the trace may be ex-
panded to a size such that the ad-
jacent crossover points, a and b,
are near the opposite edges of the
(Continued on page 124)
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Series of mountain-top sfa-
tions uses latest existing
techniques to circle globe.
Plan favorably received by
industry oand government
leaders here and abroad

By ALBERT J. FORMAN
Assistant Editor, TELE-TECH

NEW and boldly imaginative

system of integrated global com-
munications is stirring the interest
of engineers, educators and govern-
ment leaders throughout the world.
The name of the proposed system is
UNITEL—Unified Telecommunica-
tions—and constitutes a novel and
feasible approach to the problem of
linking the peoples of the world to-

gether.
Fundamentally, UNITEL com-
prises a seriess of mountain-top

multi-channel microwave and FM-
type VHF radio relays linking re-
gional broadcast and communica-
tions stations. Fig. 1 shows how
the main network path will geo
from the U. 8. to Europe via
Greenland and Iceland, then through
the Near East, across southern Asia,
and up to Japan. The relay system
is based on the little realized fact
that all large land masses are linked
by island chains. Exhaustive studies
of maps have pointed out that the
greatest single jump in this globe-
girdling path, the span between Ice-
land and Faeroe Islands, is only 290
miles! The only uncovered distance
in this plan is the string of Soviet-~
controlled islands north of Japan.
From the outset, it should be noted
that the detailed engineering design
incorporates the latest existing tech-
niques, makes use of installations
already constructed wherever pos-
sible, and recognizes the extreme
need for maximum utilization of the
frequency spectrum. Also, while the
TV channel in this network has en-
tertainment value, its primary ob-
ject is informing, unifying and edu-
cating people internationally using
community receivers if necessary.
Credit for the conception and for-

Fig. 3: Map shows hew prlnc]pul Europaun titles
would be linked by m top ve
relay stations, then Integrated with global net
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TV and Communications

mulation of UNITEL belongs to four
men: William S. Halstead and Mur-
ray G. Crosby, system planners; Dr.
Walter Duschinsky, station designer;
and Henry F. Holthusen, attorney
and diplomat.

Basic building block of the project-
ed plan is the regional mountain-top
station shown in Fig. 2. Its {functions
include TV, AM network feed FM
broadcasting, radar, communications
and air navigation. Of notable inter-
est is the inclusion of a new method
of low level frequency division mul-
tiplex which gives standard FM
transmitters two additional program
channels tor one facsimile or 15
teletype units, without interfering
with the regular broadcast.

The regional station will be linked
with similar installations either di-
rectly or by relay stations. High al-
titude and air turbulence increase
propagation distance, allowing mi-
crowave relay separations of over 30
miles, For longer jumps, say 125 to
150 miles, high power VHF can be
the connecting medium. For 200-
mile spans over water, coaxial cable,
super-power VHF or intermediate
weather-ship relay can do the job.

Construction and servicing may be
accomplished by helicopter tech-
niques presently being used in Korea.
A ctation can be set up in this way
in about 60 days. Besides saving the
time and money that would be re-
quired for road construction if airlift
were not used, a central engineering
maintenance crew could be flown to
troukle spots, thereby minimizing
the number of technicians needed.
Most of the relay stations would be
unattended and all would have du-
plicate equipment in case of failure.

Progress Lo Pate

Over a period of three years, an
intensive examination of geographi-
cal problems throughout the world
was made, followed by survey trips.
The Japanese Network was designed
with the idea of connecting with a
world-wide system, Using the moun-
tain top and relay system approach,
construction has started on the
Tokyo station (see Feb. 1552 TELE-
TECH, p. 57) and in five years, 22
stations will entirely cover Japan's
islands.

Fig. 3 illustrates a telecommunica-
tions network for Europe and Near
East. In some cases, existing broad-
cast installations are utilized, being

TELE-TECH * November 1952

tied together to permit unified net-
work operation which is so badly
lacking. Inadequate ccmmunications
systems are the reason UNITEL
planners have been invited to Tur-
key, Japan, Egypt and Pan-American
nations. Overcoming these limita-
tions on a national basis is the im-

mediate application of the plan.
Ultimately, interconnection of these
national systems will provide the
global coverage,

Receiving strong interest is the
North Atlantic Relay Communica-
tions System (NARCOM), which
employs microwave and VHF sta-
tions from New York through Cana-
da, across Greenland and Iceland,
and on to Scotland via the Faeroe
and Shetland Islands. See Figs. 4 and
5. In addition to carrying a TV chan-

(Continued on page 118)
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Fig. 1: Sixteen-loop
array for VHF TV

High-Gain Loop

Sixteen-loop array for high-band VHF produces 316
kw ERP. Radiation patfern is omnidirecticnal within
0.5 db. Loop phasing improves close-in coverage

By 4. G. KANDOIAN R. A. FELSENHELD

W. SICHAK

Federal Telecommunication Labs., Inc. (an 1. T, & T. Assoc.)
500 Washington Ave., Nuitley 10, N. ].

HE trend in TV broadcasting is

towards higher effective radiated
powers. It is generally more econom-
ical to increase the ERP by increas-
ing the antenna gain than by increas-
ing the transmitter power output as
long as the required antenna gain is
less than about 20 (for high-band
TV channels 7-13). This paper dis-
cusses the extension of the previous
design® to allow the use of as many
as 16 loops. Fig. 1 shows a 16-loop
array and Fig. 2 shows details of an
individual loop.

The structural design of the an-
tenna system was worked out in co-
operation with the Blaw-Knox Co.
The loops are mounted on a triangu-
lar steel lattice structure to whatever
height necessary to achieve the de-
sired power gain. The loop spacing
is a constant 5 ft. for channels 7-13.
For the eight loop array designed
originally the maximum height was
40 ft. A steel lattice 14 in. on a side
was sufficient for this height struc-
ture. In order to accommodate as
many as 16 loops—a total height of
80 ft.—it is necessary to go to a larg-
er lattice 17 in. on a side. Fig. 3
shows structural data for antennas
with 2, 4, 8 12 and 18 loops. It is
seen that actually four sizes of tower
sections are available, types D, E, F
and K. Two and four loop arrays use
type D sections, 8-loop array use D
and E sections, 12-loop array uses D,
E and T sections, while the 16-loop
array uses all four type sections. The
antenna meets all the RTMA specifi-
cations.

www americanradiohistorv com

The thecry and characteristies of
the loop have been previously de-
sceribed? and do not require elabora-
tion. The impzdance at the center
feed pcint is essentially 50 ohms.
Since this impedance is subject to
some variation because of manufac-
turing tolerances, slight variations in
tower section etc., we introduce at
this point a variable Z, transformer
whose design is shown in Fig. 4, It is
essentially a quarter-wave trans-
former that uses flattened elliptical
center and outer conductors whose
relative axes are adjustable. This
enables final adjustment for a swr
of less than 1.05 on each individual
loop. However, this is not an adjust-
ment that need be used in the field.

Feed System

The feed system used previously
is shown in Fig. 5. The length of line
to all loops is the same. Each loop
is matched to a 1% in., 50 ohm air
line. At each junction a quarter-
wave transformer is used to match
to 50 ohms. Thus all interconnecting
lines are matched and their lengths
are determined by mechanical con-
siderations. Electrically, this design
is straightforward, and can be ap-
plied to feed a very large number of
radiators. Mechanically the design
becomes difficult if more than eight
loops are fed because there is not
enough room within the steel lattice
structure for all the rigid lines and
right angle bends. All the lines being
rigid also represents a difficult me-
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Antenna for Television Broadeasting

chanical alignment problem during
the assembly of the loops on the steel
structure. These difficulties may be
eliminated if solid dielectric cables
are used to feed the individual loops.
Such a design is shown schematically
in Fig. 6. From a common trans-
former assembly, equal lengths of
RG-17/U cables go to each loop.

If all of the cables of a 16-loop
array were tied in parallel at the
junction point the resulting imped-
ance would be %1 or approximately
3 ohms which is too low to transform
conveniently back to 50 ohms over
the complete video spectrum. The
matching problem would be greatly
simplified if it were possible to con-
nect the cables in series-parrallel
combinations as is often done in
lumped circuit work. Fig. 7a shows
one of the ways sixteen 50 ohm loads
can be connected together such that
the input impedance is 50 ohms. This
circuit cannot be obtained in a simple
system using transmission lines, but
16 transmission lines can be con-
nected together so that the input im-
pedance is %% ohms instead of 5%e
ohms as shown schematically in
Fig. Tb.

This is done by using a balun,
which is normally used to connect a
coaxial line to a balanced antenna.
In a simple balun, Fig. 8a, the two
50 ohm output lines are in series so
that the input impedance is 100 ohms.
If two more lines are connected to
the output, Fig. 8b, the input imped-
ance becomes 50 ohms. If N 50 ohm

Fig. 2: (I) Detail of an individual leop. Fig. 3: [r) Structural data for FTL Type 17 high-band tower shews

i e
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lines are connected to the output,
the input impedance becomes 200/N,
The number of output lines must be
a multiple of 2. Fig. 8c is a sketch
of the balun transformer. The shield
is a half wavelength long, shorted
at both ends, so that it presents a
high impedance at the center. The
inner conductors of the output lines
are connected to the two sides of the
gap in the input line. The lines con-
nected to one side of the gap are all
in phase, but are 180° out of phase
{at all frequencies) with the lines
connected to the other side of the
gap. The loops connected to one side
of the balun are reversed so that all
loops radiate in phase. Two quarter-
wave transformers are used te match
to 50 ohms. Only these transformers
are changed to accommodate any
even number of output lines from 4
to 16 at any channel between chan-
nels 7 and 13; all other parts of the
balun remain the same.

Coupling Between Loops

A problem, not fully foreseen in
the original design of the stacked
loop array for TV application is the
effect of the very slight coupling be-
tween successive pairs of loops on
the input impedance of each loop
(the swr looking in each loop). Even
though this coupling is low it puts a
small but noticeable variation in im-
pedance over the video bandwidth.

It turns out that it is not possible
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Fig. 4: Variable I, quarter-wave transformer
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Fig. 5: Feedline arrangement used previously

to compensate for this effect elec-
trically in a simple manner because
of the long path length between suc-
cessive pairs of loops. A practical
way out however is to place simple
untuned isolation rings between pairs
of loops. Fig. 10 shows some of the
details of the isolating ring and balun
located at the center of the antenna
array.
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LOOP ANTENNA

ALL RG-17/U CABLES
OF EQUAL LENGTH

Flg. 6: Common ftransformer feedline system

A schematic of the diplexer is
shown in Fig. 9. The two cavities are
tuned to the sound carrier frequency.
Cavity #1 acts as a band pass filter
for the sound transmission line while
cavity #2 acts as band reject filter
for the sound signals in the picture
line. A small amount of the sound
transmitter power (less than 0.3 db)
is absorbed in each cavity. Because
of their high selectivity these cavities
‘have a negligible effect on the pic-
ture transmission from the transmit-
ter to the antenna.

An additional quarter-wave tuned
eircuit is coupled at the input end of
the visual line in order to load it at
the sound frequency. This is required
to suppress possible oscillation of the
‘output stage of the picture transmit-

{Continued)

ter at that frequency due to the
highly reactive load that the diplexer
would otherwise present.

The cavities are formed of 6% in.
coaxial transmission line. Connecting
sections are of 1% in. coaxial line.
Lengths of the line elements are cut
to quarter wavelength for the aural
carrier of the band for which the
diplexer is to be used. Fine adjust-
ment of the tuning of each cavity
is provided by a capacitance plate
and screw with locking nut on the
side of the cavity. This has been
found to be more satisfactory than
vernier adjustment of the length of
the inner conductor.

Typical performance data, meas-
ured on a diplexer tuned to channel
7, are as follows:

SWR at picture carrier lessthan 1.05
SWR at sound carrier less than 1.20
Insertion loss—picture

carrier to antenna line negligible
Insertion loss—sound carrier

to antenna line less than 0.5 db
Rejection of sound carrier

into picture line more than 26 db
Rejection of picture carrier

into sound line  more than 23 db

The above data were taken with
matched loads. A photograph of the
unit is shown in Fig. 11.

A blower is used to supply cooling
air to the cavities. The cavity inner
conductors are made of silver plated
invar to minimize the shift in reso-
nant frequency due to heatirg, but
a small amount of air (40 cu. ft. per
minute per cavity) is used so that
the cavities, tuned with a signal
generator, need not be retuned when
full transmitter power is applied.

The complete antenna system con-
sists of the diplexer, transmission

50

50

50

50

50
5 o
4
50
B

Fig. 7: Series-parailel combinations of sixteen
50-ohm loads shows {a) ideal and (b} practical

line, and the antenna proper. The
diplexer is installed near the trans-
mitter and connected to the antenna
through 50 ohm coaxial air line. The
size of the transmission line depends
on the average power level and how

TABLE 1
Number of Loops Gain
2 2.0
4 4.0
8 8.4
12 13
16 17

much loss can be tolerated. Gener-
ally 33 in. or 6% in. diameter line
is used. Only one coaxial line is re-
quired with this antenna.

The gain over a half-wave dipole
of the FTL-23A is given in Table I
for channels 7 to 13.

( Continued on page 126)

Flg. 8: {I) Constructlon and impedances of a balun fransformer for connecting the coax lne to the antenna. Fig. 9: (r) Two-cavity TV diplexer
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Subminiaturization of Servo Amplifiers
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Fig. 1:

Using unitized tonstruction und resin embedment, size of power unit is reduced 709

Unitized construction, cast resin component embedment re-

duce power unit volume 70°%,. Pressurized connecfors, parts

placement permit operation at high temperature and alfitude

By ALBERT C. SMITH

Project Engineer
Minneapolis-Honeywell Regulator Co.
2600 Ridgeway Rd.
Minneapolis 13, Minn.

HE approach to the design of a

servo-amplifier is somewhat dif-
ferent from the design of a com-
munications type amplifier, The
servo-amplifier has something more
to do than to amplify. It must per-
form physical work, Servo-ampli-
fiers operate on comparatively low
frequencies, usually 400 cycles. De-
pending upon whether the amplifier
drives the servo motor through a
relay or by impedance match be-
tween the output tube and the
motor, different problems are en-
countered. Relay type output, re-
quired for some systems, can result
in a more universal amplifier, but
brings up the problem of radio
noise interference and the use of
usually bulky filters. Impedance
matching directly between the out-
put tube and motor largely elimi-
nates the radio noise problem, but
brings up the problem of finding a
suitable miniature or subminiature
tube capable of handling the power
required and having an impedance
that can be matched with optimum
windings.

Great strides have been made in
size and weight reduction of this
type of equipment. These have been
largely through the use of unitized
construction and/or cast resin em-
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bedment. Fig. 1 shows the size re-
duction realized in the power unit
for a capacitance type liquid meas-
uring system. The reduction in over-
all volume of the unit is approxi-
mately 709, and weight reduction
is over 509,

With the newer specifications be-
coming more and meore challenging
with regard to conditions of high
altitude pressure, temperature ex-
tremes, presence of water, and
vibration, hermetic sealing of certain
critical parts is required.

Unitized Construetion

Fig. 2 shows the unitized con-
struction of three of the critical
components of the small power unit
previously mentioned. The power
unit is designed to meet a specifica-
tion which requires functional tests
to be made over the range of tem-
peratures from —65° F. to +160° F.
For continued operational use, how-
ever, the maximum recommended
ambient temperature is 125° F.

One amplifier, being designed for
applications which require perfor-
mance at an ambient temperature of
200° F., is a universal control am-
plifier. This unit is expected to pass
tests combining high and low tem-
perature with high and low altitude
pressures. Because of the high
ambient temperature and the desire
to mount a subminiature triede,
rectifier, and pentode in one enve-
lope, the construction shown in Fig.
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3 was used. This unit places the
three tubes in a minimum amount
of space and in metal clamps which
readily conduct the heat to the case
and chassis for lower bulb tempera-
tures. The unit shown has solder
type terminals; however, it may be
produced with plug-in terminals for
commercial use.

Hermetle Secaling

The problems of electrical spacing
for high altitude conditions are pres-
ently met by both the hermetically
sealed components and those which
are cast in resin. The cast resin
types, however, offer excellent in-
tegral support to circuit components.

Most of our control and measure-
ment systems utilize the selfbalanc-
ing null type bridge circuit and use
the ac bridge or dc bridge input. One
component often used in servo-
amplifiers and one which has proven.
difficult tc miniaturize is the 400
cycle synchronous vibrator, which
depends partly upon physical dimen-
sions for resonant frequencies.

One representative circuit uses
a typical dc bridge input wherein-a
vibrator is used to chop the output
of the dc bridge to provide the
proper input for an ac amplifier, in
order to amplify the signal and use
it on a servo motor in the output.
The dc bridge circuit is used where
extremely low values of input signal
are encountered. Because of the ex-
tremely high responsibility placed
upon the control circuits wherein
the vibrators are used, the miniature
synchronous vibrator is being de-
signed for a minimum life of 1009
hours. Fig. 4 shows ~the internal
structure of the miniature 400 cycle
vibrator.

Component Locations

From the standpeint of minimizing
the effect of heat-producing parts,
much attention should be given to
the relative placement of those parts
with respect to other critical circuit
components. Power transformers,
tubes, and power supplies should be
located as far as possible from bridge
R-C networks, reference capacitors,
etc. Fig. 5 shows one unit which
follows this practice, Note that the
tubes and transformer are on the
back of the chassis, while the refer-
ence capacitors are located near the
front. )

Since the servo amplifier unit
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SERVO AMPLIFIERS

usually contains any necessary cali-
bration adjustments for the servo
system, potentiometers become a
large influencing factor in the layout
of a new unit. Current systems re-
quire, in one design, two potentiom-
eters and, in another, 14. One
design which previously required
the use of two adjusting potentiom-
eters and a range switch, has been
re-designed to make use of two ten-
turn helical potentiometers. In these
units, the potentiometer wipers re-
quire 10 complete turns of the
adjusting screw to travel from stop
to stop. This increased travel range
permits a higher degree of resolution
for any given rotation of the adjust-
ing screws, to facilitate easier set-
tings. On some units, use of tan-
dem potentiometers with concentric
shafts is contemplated.

External connections to the servo
amplifier unit can consist of both low
and high impedance lines. For the
high impedance lines a series of
small pressurized connectors has
been developed. These connectors
are similar to, but not interchange-
able with, AN type BNC r-f con-
nectors. They feature more positive
cable clamping provisions, have
longer creepage distances between
conductor and shell, and are liquid
and pressure tight. Fig. 6 shows one
application of these connectors. In
this case, the mating receptacles on
the amplifier have been scaled down
considerably in size and weight,
Compatibility with other standard

Fig. 2: Components of the miniaturized power unit of Fig. T shows unitized tonstruction

{Continued)

size mating connectors has been re-
tained. For some other connections
to other amplifiers, standard AN
type connectors are used where
suitable. Special harness connectors
have been used in some instances
where the size and shape can become
an integral part of the design.

Power Supplies

In the servo-amplifier, a certain
amount of distortion and nonlinear-
ity can usually be tolerated. This
fact allows us to run the tubes at
lower than normal plate voltages.
As a result, we now use capacitors
rated at 200 dc, where- previously
450 v. and 600 v. capacitors were re-
quired. This results in appreciable
size reduction in power supplies.

The wuse of autotransformers
wherever possible results in a ma-
terial saving in size and weight. Fig.
7 shows typical servo-amplifier out-
put circuits using (a) the conven-
tional transformer and (b) the
autotransformer. In circuit (a), the
servo-motor amplifier phase winding
and resonating capacitor are con-
nected in the center tap of the
discriminator  plate  transformer
winding. In circuit (b), the serve-
motor amplifier phase winding and
resonating capacitor are connected
in the cathode circuit of the discrim-
inator tube. This type of connection
results in a gain of less than one
for the discriminator stage. In order
to use this type of circuit, it was
necessary to design a two-stage

voltage amplifier, with a gain of
from 12 to 1500, and to use a coupling °
transformer to provide adequate
grid voltages for the discriminator.
With proper selection of tubes, ete.,
the particular system for comparable
performance now requires 18 watts
power as against 25 watts for the
previous design and uses the smaller
transformer, Careful selection of
tubes as regards filament drain will,
of course, also tend to reduce the
size and weight of required trans-
formers. Further reductions may be
obtained by the use of higher oper-
ating temperatures.

Use of Class A insulating materials
with accompanying derating of the
life of the transformer would be one
possible solution. Class A insulating
materials consist of the currently
used paper, tapes, varnish, etc. Of
particular interest for larger type
transformers, that is where consid-
erable power is used, the use of
Class H insulating materials is desir-
able. These are glass laminates,
silicone tapes, Teflon, ete.

Dissipeiing Heal

With the allowance of higher heat
dissipation, the heat must be dis-
posed of in the best possible manner.
QOne particularly advantageous way
is the use of higher heat-conductive
filling materials such as magnesium
oxide, and casting resins with var-
ious fillers. '

We have used selenium rectifiers
primarily where current drain is low
and in operating ambient tempera-

Fig. 4: Miniatlure 400-cycle vibrator

Fig. 3: Tuhe assembly for amplifier contuins subminlature triode, rectifier and pentode
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30° TURN ENGAGES
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SPRING LOAUED /I
TRANSFORMER

TUBE SHIELDS —

. HERMETICALLY
SEALED
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FIXED RECEPTACLES
WITH POLARIZED INSERTS —

Fig. &: External connections to servo amplifier are

Fig. 5: Proper placement minimizes effect of heat-produting components. Note that
made with scaled-down, pressurized connectors

tubes and power fransformer are at left and rear, reference capacitors at right front

ture up to 160° F. In power supplies Fig. 7: Typical discriminator serve output circuits using {a) conventlonal and {b) autotransformer coup!ling

where heavier currents are required

or higher ambient temperatures are DISCRIMINATOR TRNS. gy AT - TRANS.
spgmﬁed, the tube type rectifiers are 400~ 1o TRARGEORMER
being used. FRECEDING Hsv
| $TAG
PRECEDING |
STAGE <

VYacuam Tubes

Subminiature tubes have been the
major factor in providing the im-
petus towards miniature design and
construction. We are using submini-
ature tubes in all new designs with
the exception of output tubes, where
the miniature twin triode type is
still used. Recent developments have
provided subminiature triodes of
sufficient power output such that two
subminiatures may hbe used fo re-
place the miniature. With the need

(Continued on page 122)
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An Inexpensive TV Prompter

OW-cost spot announcements

have strong appeal to small ad-
vertisers, particularly if a method
can be used which is lezs expensive
than film or slides. Since the cameras
are on all day and operators are also
on duty, live studio commercials ap-
pear to be the answer. Not only are
they cheaper, but they have the
added appeal of personal sales. The
only obstacle is the announcer’s dif-
ficulty in memorizing five or six dif-
ferent commercials in a day.

The inexpensive solution is the
simple TV prompter described by
Leonard W. German, engineer at
WHIO-TV, Dayton, Ohio, which costs
only a few dollars to build. With the
aid of this prompter, shown in Fig. 1,
the number of live spote in front of
the WHIO-TV camera has increased
tremendously in the last six to ten
months, but the size of the anncunc-
ing staff has not been increased.

The idea of mounting this instru-
ment on the camera pedestal right
below the lenses is to keep the an-
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nouncer’s eyes trained directly to-
ward the camera. See Fig. 2. By op-
erating the camera at the proper
distance from the announcer (12 to

Fig. T: Prompter consists of base board, frame,
and two rollers rotated hy handles, Mounting
bracket on back of center base board Is box
which Ats into larger box fixed on pedestal
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14 ft. for 80 and 135 mm lenses) it
is difficult to detect that he is looking
below the lenses rather than into it.
The width was determined .so his
eyes would not be seen roaming back
and forth. E
(Continued on page 132)

Fig. 2: In operation, prompter Is mounted just
helow coamera and moved by turning upper
handle. Pointer ot upper left Indicates line helng
read on the 24-inch wide roll of white paper
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Recording Binaural

Use of LP dises having fwo recerded bands of -

fers a very compatible and practical binaural

record system. Great new market potential

indicated for record player manufacturers.

Author viewing binaural cut in protess on special recording lathe

By EMORY COOK

Cook Laboratories
Stamford, Conn.

F the advantages and potential

wide sales appeal of binaural
sound are to be exercised, the realm
of disc-recording, where cost and
compatibility factors with existing
standards are favorable, offers great
possibilities. Let us then review the
several ways in which a synchro-
nized double track in disc can be
produced:

1. A binaural recording can be
made ‘on opposite sides of a disc,
playing back both sides simultane-
ously. This method is not very prac-
tical however, because stampers
cannot possibly be centered and
aligned in the press in the necessary
rotational accuracy, and a wholesale
redesign of playback turntables
would be necessary.

2. Interleaved grooves are another
theoretically possible means of bhin-
aural disc recording. This method
however is costly to record and to
playback and further, a great deal of
special equipment would be neces-
sitated.

3. A single sideband carrier sys-
tem has been proposed, but the limi-
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tations of this method are such that
the frequency range of each “ear”
is restricted to a low value that could
not be considered acceptable from a
fidelity standpoint.

4, To date then, it appears that by
far the most compatible and practi-
cal system is that of placing two
recorded bands on the same side of
an LP disc as diagrammed in Fig. 5.

As with ordinary recording equip-
ment, the cutting styli move on a
radius,—from outside in. Therefore
existing recording equipment Is
easily modified to perform the
mastering function. The playback
arms may be integrated into a single
arm containing two cartridges side
by side as shown in Fig. 1.

Compaitibility

The confusion of multiple stan-
dards has already shaken up the
record industry cnce cor twice and
another upheaval would probably be
impossible. Therefore, both the bin-
aural record and its playback means
must be interchangeable with exist-
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ing standards. Due to the halving of
available elapsed time with two
channels, the 12-in LP is a natural
starting point. With a normal 12
minutes of binaural playing time
and a possible maximum of 14-15
minutes, most musical require-
ments can be met. The method de~
scribed here produces a record
which can be played (one “ear” at
a time) on existing equipment, and
the binaural reproducing system
will likewise play regular records
by simply blocking one of the
cartridges up off the record.

Accuraie Radial Relation

In Fig. 5 is shown the schematic
arrangement for playing back the
record of Fig. 4. Within the limits
of travel in arc of the arm across
the narrow band of grooves a high
degree of accuracy of radial rela-
tion of playback points is obtained.
In the practical case the positive
error is made to equal to the nega-
tive error in terms of wavelengths,
—at 1000 cps for instance. The
maximum error then measures to
be of the order of magnitude of
0.01-in. along the groove longitudi-
nally at the middle of the record
corresponding to less than a wave-
length at 1000 cps along the groove.
The purist might say here that we
cannot tolerate a phase error of
180° in the range of maximum
directional sensitivity of the human
ear, but this is not true, and it is
not a matter of “toleration” anyway
unless we confine our remarks to
the use of earphones as a listening
medium. As a matter of fact, ear-
phones can be given no considera-
tion at all commercially. If we
think in terms of spaced loud-
speakers in a room then a full
wavelength error at 1000 cycles
can be thought of as corresponding
to a motion forward or backward
of one of the loudspeakers of about
one foot, or a corresponding ran-
dom motion of the listener in the
room (such as turning the head)
while the music is playing which
is easily possible, in fact probable,
without getting up from the chair.

TELE-TECH * November 1952
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“Sound on D

Fig. 1: Close-up of dual cartridge playbuack arm as manufactured by Liv-
ingston Electronic Corp., Livingston, N. Y. (1} and (2} are adjustment screws

A typical modified arm would
display a dimension of 10¥%-in.
from pivot to farthest stylus, an
offset angle of 27.5° and the stand-
ard spacing of 1%g-in. The frac-
tional spacing is chosen rather than
decimals to facilitate the rough ad-
justment by using a standard inch
rule, where the points will fall into
the indentations at the specified
dimension.

The radial error is not much af-
fected by the length of the arm, and
short 12 in. turntable arms are can-
didates for conversion.

In order to permit equal tracking
pressure of each point of contact, at
least one and preferably hoth of the
cartridges must be individually
pivoted for the wvertical plane, al-
though of course, if one is tempted
to put up with the inconvenience,
two separate arms may be operated.

Random Production Errors

No record is produced which is
actually on center, The magnitude of
the combined error in good commer-
cial practice can hardly be reduced
under .010-.015-in. The staggered
method of interleaved grooves can
not operate satisfactorily because of
the centering problem alone, since
there is a large angle subtended
between the two points of pickup.
However, the radial method is the
least susceptible, in fact practically
immune to centering errors such as
normally encountered. But there is
another and more insidious danger
7 watch against. In establishing a

Yg-in. dimension between points

nickup we must allow a tolerance.

3t only is it quite unthinkable to
le to align recording heads and
u a lathe to .001-in, tolerance
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for each and every master, but the
metal parts, especially stampers used
to mold pressings are hasically
0.032-in. copper as regards mechani-
cal strength. In the modern fast
cycle press and in handling they
become stretched, so that 1¥e-in.
may become distorted around the
circle. Furthermore, non-uniform
cooling of pressings just removed
will produce a small eccentric
shrinkage on one side of the record
and not the other. All these errors
are of course capable of being cumu-
lative to the effect of at least 0.015-
in,, and therefore we must have a
mutual “lost motion” in the 13g-in.
spacing figure of *.015-in. or there-
abouts. However, since the record is
started with pickups dropped in the
spiralling lead-in groove, this does
not mean that we shall have trouble

getting into the correct grooves; it
merely means instead that there is
to be a “free” lateral motion of one
cartridge with respect to the other.
However, the business of “loose
pivots,” ie., rattles, in vertically
pivoted arms is well known to pro-
duce non-linear effects at some mid-
frequency. The answer to the prob-
blem is the packing of the pivot
points with viscous damping, so that
the compliance of the cartridge
needle is two or three times higher
than the viscous compliance for fre-
quencies at and below the undamped
lateral resonance.

In bringing binaural into focus as
a practical medium, the cost factor is
particularly important. A first re-
action might be that the cost would
be almost doubled but this is not the
case. Binaurally, power output per
chanmel can be less than half that of
an equivalent monaural channel for
the same apparent loudness.

Using Twin Triodes

With the use of twin triodes the
basic amplifier design may be
doubled up (as in push-pull) with-
out much additional cost. Since we
certainly need no more than half the
output power “per ear” the power
supply is the same. The twin cathode,
screens and plate supplies may hbe
by-passed through common capaci-
tors, since a moderate amount of
crosstalk between channels is per-
missible. The only serious added
cost will be that of the second out-
put transformer, and means for re-
ducing even that appear to be forth-
coming.

In the “minimum” design of Fig. 2,
there are only 16 one or half-watt
resistors, 4 audio condensers and 4

Fig. 2: Minimum binaural amplifier design involves onrly 16 one- or half-
watt resistors, 4 audio cupacitors, and 4§ tubes not including power supply
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BINAURAL SOUND

(Continued)

12AY7
(12AX7)

15K 0%

INSIOE
INPUT |

|
W S=
1
g\
AN
3300
270 K
—AM

3
24 ~
@« o
MAGNETIC | —(r+ |
carTRipge [ I 12 _L o
out | Z 2
—l_ Q 03
k4
OUTSIOE \ o§
INPUT 2 1N

<1

15K 05

12AY7
{12AX7) 1200

AN

OUTPUT |
-0

DUTPUT 2

r——O

¥ A0JUST TO L2 v

¥ ¥AQJUST CATHOOE ZO_J
VOLTAGE TO 80OV T

2.2 K 5% +350V 1 350 v
’ 10 WATT
. 1+ s AT 250 Ma
™= 20 "Tw 40 T~ Iow ADJ

5000

Fig. 3: Complete schematic of high guality hinaural amplifying system. Power supply is separase unit

tubes, not including the power
supply. No more decoupling or fil-

tering is necessary than with a regu-

lar amplifier, The A-B comparison
between binaural and monaural on
such a minimum system with cor-
responding small speakers is per-
fectly astounding, probably because
the cheaper monaural systems are
so unsatisfactory in themselves. Yet
it is hard to see where such an am-
plifier could cost more than a few
dollars extra.

The opposite extreme would be
something along the line of Fig. 3,
where provision for magnetic car-
tridges is made, together with phase-
splitting so that each output is bal-
anced. Again the increased cost
over that of a straight “push-puil”
design is very nominal, if one is to
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Fig. 4: [Left) Photo of binaural tone arm playing back binaural disc.

compare it with a regular amplifier .

using four output tubes as a cost
reference.

For equalizing the effective high
frequency response of the channels
in ‘the room a condenser may be
introduced across one or the other of
the 220 ohm feedback re-introduc-
tion peints in the 3rd stage of Fig. 3.

Test & Alignment

In addition to the necessity for an
adjustment to permit re-setting the
114g-in, dimension should cartridges
be changed, there must also be a
“fore and aft” adjustment provided
so that there is no time delay error
between channels,—so that they
operate on the same radius. A means
for locating to the required accuracy

of 0.01-in. this longitudinal adjust-
ment can be supplied through use of
a test record signal. The Cook Series
30 test record is intended as a tem-
porary standard, and in order to be
palatable to non-technical users
employs a slowly ticking clock as
the source. The clock is fed into both
channels in parallel simultaneously,
in order to provide a synthetic bi-
naural sighal. When played on a
binaural arm into a binaural repro-
ducing system which has been ad-
justed for equal gain per “ear,” the
cartridges in the arm may be ad-
justed until the clock sound in the
room appears to be neither to the
right nor to the left, but dead-center.
In order to prevent insofar as pos-
sible inadvertent errors, the record
(Continued on page 136)

Flg. 5: {Right} Dlagram showing how binaural arm is pivoted

LOCUS OF
POINTS ALCNS
WHICH THE PIVOT
OF AN ARM OF
ANY LENGTH CaN
BE LOCATED

]

RFCOFDED ON
A RADIUS
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Gentralize Military Buying?

Nine-Point Plan to Cure Military Procurement llls Proposed
by Murray Fiebert, Mgr., Govt. Contract Div., CBS-Columbia, Inc.

HERE is increasing evidence that

military procurement will be-
come centralized, particularly in the
buying of standard products, and
eventually in procurement of all
military items.

The tip-off is HR 8130 introduced
into the House of Representatives
in the Spring of 1952 and now in the
Armed Services Committee. This
bill would eliminate the Munitions
Board and provide for a central
supply agency for non-military
items.

But more than this, Public Law
488, Section 638 requires the Secre-
tary of Defense to issue regulations
that will effect consolidated buying
of certain items by the military.

Whether or not the end result—
consolidated purchasing of military
equipment through' a centralized
agency—is to the advantage or dis-
advantage of national defense and
national economy is the 64-dollar
question.

Arguments in Favor

Academic arguments are begin-
ning to appear pro and con. TELE-
TECH has been receiving corres-
pondence on this subject and pre-
sents a particularly strong argument
in favor of centralization of pro-
curement functions. This argument
is advanced by Murray Fiebert,
Manager, Government Contract Di-
vision, CBS-Columbia, Inc., Brook-
lyn, New York, who gives nine rea-
sons why centralization of procure-
ment is desirable. These nine rea-
sons are given in complete detail in
the columns on the right.

Mr. Fiebert points out that,
at preseni, the Army purchases
through each of its seven Technical
Services. The Air Force has its or-
ganizational setup with procure-
nent offices in Dayton and several

wsearch and development in-
‘lations  scattered  throughout
guntry.

Navy procures through its
nt bureaus in Washington and
other locations. This, says
bert, is a “maze of procure-
organizations, enough to
‘hly confuse the average con-
He offers the solution con-
1 the accompanying nine-
1.
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Procurement Unification Plan

It is recommended that all procurement
activities be fransferred from the joris-
diction of the Chiefs of Technical Service
and place directly under the jurisdiction
of the Secretary of Defense, The Sece

retary of Defense, or an assistant, should

be designated as the civilian in charge
of the entire military procurement pree
gram. His authority would superseds
that of the established military hierarchy,

Responsibility for implementing this pro-
curement program would be placed in
the hands of competent civil service em-
ployees trained for their assignments.
This would obviate the necessity of us-
ing the services of military officers who
are assigned on a temporary basis and
transferred periodically. 1t would furiher
release military personnel for purely
military assignments.

Regulations and procedures emanating
through the Secretary of Defense would
be disseminated to all procurement
officials and would ke uniformly inter-
preted. Under present procedures, there
dre many instances where each Techni-
cal Service or Department develops a
separate interpretation of a regulation.

It would make possible consolidation
of functions which are presently dupli-
cated, For example, procurement agen-
cies have an Industrial Service Division,
Small Business Division, Security Office,
Contract Preparation Group, and Speti-
fication and Reproduction Center. These
functions are identical in all Agencies,
and can be consolidated. In some in-
stances, Agencies are competing with
one danother. The Navy, Air Force and
Army Industrial Service Divisions pres-
ently make separate facility surveys.
This can he prevented by consolidation,

Consolidated hid lists can be posted at
different locations for interested bidders,
instead of lists pertaining to purchases
of each Technical Service. Today a con-
tractor must either subscribe te a com-
merciol journad, pick up a Department
of Commerce synopsis or arrange for
a representative to personally visit an
Agency in order to be informed of pend-
ing hids. It is an expensive operalion
and o duplication of effort to visit
several Agencies simply to check bid
availability.

Although some Agencies have field

offices to disseminate information, this
is not wholly satisfactory. The field
offices do not always have complete
specifications, bid forms, or more speci-
fically lack technical personnel to discuss
the job. Such personnel are generally
only available at the Engineering Lab-
oratory or Buying Office. ’

Security procedures would be standard-
ized. At the present time, Central Intel-
ligence Agency is supposed to handle
overall security problems. The situation
still prevails that a contractor will be
cleared by one service and nof by an-
other. '

Serious inspection bottlenecks would be |
broken. It has been consistently - diffi-

cult for the contractor to obtain services
of inspection personnel when material
is ready for shipment. In many instances,
companies have had te wait several
weeks, after equipment has been pro-
duced, before inspectors visit their plant.
This retards the defense effort and de-
lays payment to the contractor. It also
increases  the Government's cost of
equipment. Consolidation would materi-
ally improve the present setup. This
becomes even more apparent when it
is realizad that in many areas an Army,
Navy or Air Force inspector will coli
simultaneously to conduct an inspection
af the same plant.

At times Services are at odds with
other Services, in their efforts to obtain
procurement responsibility for items
which they feel belong in their jurisdic-
tion, This produces unnecessary dissen-
sion and interferes with efficient per-
formance. Unification of procurement
would eliminate this type of service
squabble, Employment of personnel who
perform identical functions in each
agency, i.e. hundreds of receptionists,
messengers, clerks ek, would be elim-
inated thereby resulting in savings of
millions of dollars to the taxpayer,

Considerable savings would be affected
in overhead expense items. For instance,
at the preserit time many agencies use
different contract forms to make pur-
chases, Such duplication would be elim-
ingted, Prinfing and contract prepara-

tion functions would be combined.

Reproduction equipment, 1BM machines
et¢. can be pooled under an integrated
procuremant organization.
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Characteristics of Precision Servo

By D. C. DUNCAN
Helipot Corp.
916 Meridian Ave.
South Pasadena, Calif.

N the electrical engineer's origi-

nal thinking, potentiometer was a
contraction of “potential meter” in-
dicating voltage measurement, and
potentiometers accomplished this by
comparing the test potential with a
known potential. It should be un-
derstood that this paper concerns
potentiometers only insofar as they
are used for voltage division, nor
[ I —

e
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Flg. 1: Absolute theoretical accuracy of a

wire-wound pot is limited to half of resolution

does it reckon -with the fact that
these same potentiometers can also
be used as rheostats or variable re-
sistors. The accepted contraction or
nickname for potentiometers quite
naturally is “pot,” and for brevity,
" this term will be used throughout
this discussion.

Precision pots are differentiated
from the ordinary radio-type by
their inherent features of better ac-

Fig. 4: Proportional linearity has tapered
tolerance limit, not applicable 1o wire pots
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Compared to radio-type pots, precision units feature higher
torque. Finite resolution limitation of wire-wound element
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Fig. 2: Morma! llnearity s defined by the
voltage ~ output at the potentlometer slider

curacy, freedom from -electrical
noise, longer life, lower torque and
closer tolerances on physical dimen-
sions. In present-day computing
servo systems employing precision
pots, all, or nearly all, of the electri-
cal and mechanical characteristics
govern the extent to which the pots
may be applied and the results
which will be obtained. This paper
will discuss each of these character-
istics and particularly point out
those which, through a lack of un-
derstanding, can cause difficulty
when pots are improperly engi-
neered in ecircuits and systems.

Potentiometer €Consiruction

It is hardly necessary to mention
here that a pot consists of a resist-
ance element having terminal con~
nections at each end and a sliding
contact which traverses this element
from one end to the other. In cur-

Fig. 5: Off-center brush orm introduces error
because evenly spaced turns vary In length
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Fig. 3: For zero based finearity, line of zero
error Is adjusted to pass through zero point

rent practice, the elements are of
composition, deposited film, or wire-
wound type. At the present stage of
development, only pots of the wire-
wound type are successfully manu-
factured with sufficient aeccuracy to
fall into the category of what we
are terming precision pots, although
new work continuing in both com-
position and deposited film indicates
that these types may soon approach
or exceed the accuracies now ob-
tainable with wire windings, and at
the same time may introduce many
other more desirable features.

A characteristic of a wire-wound
element is that it produces finite
steps of voltage, which are detect-
able as the range from zero to max-
imum voltage is traversed by the
sliding contact. This is known as the
resolution of the pot and is usually
expressed in percentage ... ie. ...
resolution equals (1x100)/N; N be-
ing the total number of turns of wire,

Fig. &: Linearity error for single-turn pot with
off-center brush arm illustrated in Fig. 5
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GComputer Potentiometers

accuracy, less noise, longer life and lower

indicates future use of deposited film

This finite resolution of the wire-
wound pot is a condition which is
never desirable, and which some-
times even prevents the satisfactory
use of precision pots in certain
types of circuits. Composition and
film-type elements obviously have
infinite resolution, and this is one
of the reasons that further develop-
ment in these fields may pay such
big dividends. Better resolution in
wire-wound pots is obtained simply
by using more turns of wire about
the mandrel, which in turn is ac-
complished either by using resist-
ance wire of smaller diameter and
hence crowding more turns onto a
given length of mandrel, or by uti-
lizing longer mandrels which can be
coiled into a helical shape to con-
serve panel space. Other than these
two approaches, resolution of a
wire-wound pot can only be in-
creased through a comparable in-
crease in the physical size of the
unit. To illustrate the wide range of
resolution which is obtainable, con~
sider the usual radio-type pot of up
to 3 in. diameter and containing
perhaps 500 turns of wire or ribbon,
versus the precision-type pot of
single turn design and equivalent
diameter containing upwards of
5000 turns of wire; and lastly, the
40-turn Helipot of this same diam-
eter containing more than 100,000
turns of wire,

Resolution Limiis Acecuraey

The absolute theoretical accuracy
which can be expected of any wire~
wound pot is limited by its resolu-
tion and, as illustrated in Fig. 1, this
limit becomes one-half the resclu-
tion. If a theoretically perfect linear
relationship between the voltage at
the moving contact and the travel of
re~ contact (or shaft rotation) were
stai~esented by the dotted line in
the cAgure, it can be seen that the

Theformed by each turn of wire
differe criss-cross such a line and
several re would be inherently posi-
Mr. Fiej negative excursions equal
ment  4alf the resolution. In actual
thoroug. of course, linearity accu-
tractor.” iny pot can seldom, if ever,

tained iiroach this theoretical limit,
of the practical reasons

point pla
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for -this will be brought out after
some consideraticn of the meaning
of the term “linearity.”

The word “linearity” itself, when
referred to potentiometers, means,
of course, a straight-line relation-
ship between the voltage measured
at the sliding contact and the rota-
tion of the shaft. The amount that
the output of an actual pot deviates
from his straight line, in either a
positive or negative sense, is the
linearity error.

Linearity Delinilions

Of the three more or less common
linearity definitions, one can be said
to apply strictly to potentiometer
usage, while a second is more.cor-
rectly associated with rheostat, or
variable resistor usage, and the
third can actually be applied to
either pots or rheostats, and varies
from the others only with respect
to the meaning of the word “toler-
ance.” The difference between po-
tentiometer and rheostat interpre-
tations of linearity is concerned
principally with the orientation of
the theoretical line of zero error,
from which any deviations of the
output of the actual pot are consid-
ered the linearity error. In the po-
tentiometer definition, this theoreti-
cal line of zero error can be moved
in space until it most nearly approx-
imates the actual output curve of
the pot under tast. This interpreta-
tion was summarized by the radia-
tion laboratories of MILT. as
follows:

“Potentiometer linearity tolerance

shall be the maximum allowable

deviation from the best straight
line which can be drawn through

the actual points of resistance on a

resistance versus rotation graph.

The tolerance shall be expressed in

percent of total resistance.”

While it is apparent that linearity
accuracy and linearity tolerance of
a potentiometer may be expressed
in terms of resistance, it will be
seen later that the actual measure-
ment or test of linearity accuracy
should be made in terms of voltage
output at the slider, and tolerance
thus means a percent of the total
voltage across the element. This

www americanradiohistorv com
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Flg. 7: Llinear, output of unpudded potentiometer

definition is known as “normal” lin-
earity and is illustrated graphically
in Fiz. 2. It will be noted that the
straight line representing theoreti-
cal zero error has been oriented in
space to best fit the actual ouput
curve of the potentiometer, and in
so doing, this line does not neces-
sarily pass through zero voltage at
zero rotation, or total voltage at full
rotation, The linearity tolerance
limit lines would then define the
area within which the actual curve
of the potentiometer must remain
to be in tolerance, and the tolerance
itself is the distance above and be-
low the line of zero error and is ex-
pressed in percentage of total volt-
age across the terminals.

Second Interpretation

The second interpretation of lin-
earity is referred to as “zero based”
and it specifically requires that the
theoretical line of zero error pass
through zero voltage output at zero
shaft rotation, and sometimes also
through total voltage at full shaft
rotation. The latter situation adds,
in effect, a fourth interpretation of
linearity accuracy. The first form of
zero based linearity is illustrated in
Fig. 3, where the theoretical line of
zero error has been adjusted so that
it passes through zero voltage at
zero rotation, but not through total
voltage at full rotation. In this lin-
earity definition, the tolerance is
still understood to be expressed as
a percentage of the total voltage or
total resistance.

The third interpretation is usually
referred to as “proportionality” or
“proportional linearity,” and this
actually affects only the interpreta-
tion of tolerance itself, and it can
apply to either normal or zero based
definitions of linearity -accuracy.
Proportionality requires that the
tolerance, instead of being a per-
centage of total voltage, be a per-
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centage of the value at any position
of the slider; that is, at one-third of
the total shaft rotation the tolerance
would be a percentage of the volt-
age output at that point, and simi-
larly, for any other slider position.
The result is a tapering of the lin-
earity tolerance limit lines as illus-
trated in Fig. 4. Since it is apparent
that the linearity tolerance reduces
to plus or minus zero percent at one
end of rotation, it is obvious that
this interpretation cannot be applied
with any reality to a wire-wound
potentiometer containing finite steps
of voltage change.

Uniformity ofi Mandrel

As mentioned earlier, linearity
accuracy is theoretically limited to
one-half the resolution in wire-
wound pots, while practical con-
siderations of design and manufac-
ture actually limit maximum aec-
curacies to much -larger values.
These considerations naturally in-
clude the characteristics of the re-
sistance element itself, which de-
pend upon the uniformity of the
mandrel or card on which the wire
i wound, the uniformity in cross-
section of the resistance wire, the

TAP

il| VOLTAGE OUTPUT
AFTER PADDING

=———PDESIRED CURVE

VOLTAGE QUTPUT

TAP

SHAFT ROTATION

Fig. 8: Output of pudded pot is broken Into
series of straight lines to get desired curve

resistivity of the alloy from which
the wire is formed, and lastly, the
accurate positioning of each turn of
the wire in the coil. All of these
variables are simultaneously con-
trolled, at least to some degree, by
automatic variable positioning of the
individual wire turns as the coil is
wound, and it is hence sometinmies

possible to obtain somewhat better .

accuracy in the winding itself than
the characteristics of the resistance
wire and mandrel might indicate.
However, even were it possible
completely to control these factors
in the winding of the element, and
thus produce with regularity coils
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having accuracies equal to cne-half
the resclution, the pot manufacturer
ig still faced with the very practical
problem of assembly of his produet,
which may have a radical effect on
the accuracy of the completed unit.
Figs. 5 and 6 give a better apprecia-
tion of the possible extent of lin-
earity errors which might be caused
by mechanical inaccuracies in the
pot design or construction. Thig il-
lustrates the situation of a single-
turn pot of one-inch resistance
element on a shaped card, which
has been formed so that each turn
of wire, while equally spaced from
adjoining turns, presents a greater
or lesser voltage change than its
predecessor by the fact that the in-
dividual turns vary in length. Other
manufacturers wind the resistance
wire upon a mandrel of uniform di-
ameter and circumference, but ob-
tain the wvariable slope between
voltage output and shaft rotation
by varying the spacing between in-
dividual turns of wire and even, in
some cases, splicing in resistance
wires of different alloys or different
sizes.

Greater Accuraey

A third approach is sometimes
used where greater accuracy and
smoothness is desirable and where
the slope of the desired curve does
not vary radically at any point. This
method utilizes cams which have
been shaped according to the de-
sired curve and which are either in-
troduced into the driver of the pot
shaft, or which move the coil itself
independent of rotation of the shaft.
A fourth method, and one which is
used widely in experimental set-
ups where it is frequently desirable
that the original output curve be
modified to meet changing circuit

- requirements, involves the resist-

ance or voltage loading or padding
of the resistance element by means
of tapped connections. In this ap-
proach the desired curve is actually
approximated by a series of straight
lines, which represent the linear re-
sistance element between each set
of taps. The slopes of these straight
lines will be determined by the
amount of voltage or resistance
padding connected to the taps. This
approximation of the desired func-
tion by resistance or voltage pad-
ding is illustrated in Figs. 7 and 8,
Fig. 7 showing the linear output of
the original potentiometer in con-
trast to the desired curve, and Fig.
8 how the output of the potenti-
ometer has been broken up into-a

www americanradiohistorv com

series of straight lines, each approx-
imating the slope of the desired
curve over the respective portions
of that curve.

Functional potentiometers fill an
important need which is continuing
to grow in the application of pots to
servo-computers. The use of these
pots frequently greatly reduces or
eliminates the need for extravagant
gear trains or cam devices either to
provide functional output or to cor-
rect for non-linear signal inputs.

)

Flg. 9: High load resistance reduces slider
current  with its accompanying looding error
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A problem which exists to some
extent in all pots, regardless of the
type of element, quite often causes
difficulty in highly sensitive circuits.
This problem is concerned with an
electrical noise, consisting of rapid
voltage fluctuations caused by vary-
ing resistance between the sliding
contact and the resistance element,
as the shaft of the pot is rotated. In
wire-wound pots, a portion of this
voltage fluctuation is inherent as a
result of the steps caused by the
turns, called resolution noise, while
in all types of pots, most of the bal-
ance of the noise is caused by for-
eign material coming between the
sliding contact and the resistance
element. This is referred to as tran-
sient noise. It is obvious that
nothing can be done to reduce or
eliminate the fluctuation in wire-
wound pots caused by the individ-
ual turns, and this is negligible in
most cases anyway in comparison
with the noise caused by interfer-
ence of foreign material. This mate-
rial is of two types, one being sim-
ply dirt of all kinds, and the other
an oxide film which forms on the
surface of the resistance wire itself.
The elimination of the dirt is prin-
cipally a question of sanitation dur-
ing the fabrication and assembly of
the pot and suitable dust-tight seal-
ing of the pot enclosure to prevent
the entrance of dirt after it is in-
stalled in the equipment. Even when
these considerations are properly
cared for, most pots .will have a
tendency to create their own inter-

nal dirt by the fact that the various

parts will wear and deteriorate due

~ to friction as the unit is operated.

(Continued on page 94)
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E-C Glass Resistors

Extremely stable components show less than 0.2 %, resist-

ance change in thermal cycling between =55°C and 200°C

By JAMES K. DAVIS
Corning Glass Works, Corning, N. Y.

HE electrical and thermal stabil-

ity of E-C glass resistors opens
the door to reliable resistor opera-
tion at high ambient temperatures,
high power levels, and at high fre-
quencies. E-C glass resistors are
film-type resistors developed by
Corning Glass Works. The properties
of the resistors are derived from the
unusual properties of the E-C con-
ductive coating bonded to a durable,
heat-resistant glass. Although this
coating is very thin—of the order of
a wavelength of light—it is ex-
tremely tough, highly adherent, and
is resistant to strong acids, alkali,
and moisture. It is electrically stable
over a wide temperature range, as is
evidenced by the fact that it can be

Fig. 2: Loud life characteristics of two 10,000-
ohm resistors at 40°C ambient, 200°C operating

cycled in air {from temperatures near
absolute zero (—273°C) to a red heat
without impairing its conductivity.
All these properties are inherent in
the film coating itself and are not
imparted to it by protective cover-
ings. g4l

‘The construction of these resistors
is briefly as follows. The resistive
element is the E-C conductive coat~
ing, which is bonded permanently
and integrally to a heat-resistant
glass rod or tube. Resistances above
a few hundred ohms are obtained by
grinding a helical path in the con-
ductive coating. Contact is afforded
by silver terminal bands which are
fired onto the coating at a red heat
thereby insuring a permanent con-

Fig. 3: Load life characteristics of fwo 50,000-
ohm resistors ut 40°C ambient, 125°C operating

I3 T )
[+ L 1
£ e - = }: 1 ]
5 b
£ o[ _;tf ] : r ]
B s o b __;, !
oo S = "_;; J _‘l_
H T i H | A
Z | lr‘ g il J I
s 1 3 | [
i° I = |
=
& | g 1 &
@ o
g N =
-5 [ T ~1.0! ‘ ( L
100 200 300 400 50 €00 700 . 100 2¢O 3050 400 3o

LDAD TIME - HOURS

LOAG TIME - MOURS

TABLE I: E-C GLASS ACCURATE RESISTORS

Resistance Power Rating at
Size (in inches) {ohms) Ambient Of
Type ©.D. Len~th Min, Max. 120° € 40° €
RN-20-EC 11/64 x 19/32 10 10,000 /2 W 1w
RN-25-EC 19/64 x 1516 10 40,000 1 2
RN-30-EC 19/64 x 2-1/16 20 100,000 2 4
TABLE Jl: E-C GLASS POWER RESISTORS
Resistance
! Power Size lin inches) {ohms)}
tupe Rating ©.D. Len~th Min. Max.
119-EC 4 W 19/64 x 2-1/16 20 100,000
of 1-EC 6 9/16 x 1-1/2 20 70,000
NcC n 9/16 x 3 20 150,000
he ab: 21 7/8 x4 20 300,000
styli o 45 1-1/4 x 6 20 ‘500,000
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RW-32-EC
RN-30-EC
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RN-25-£6
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Fig. 1: Representative gloss resistors runge
from 45-walt radial lead to 14 -wait axial type

nection. A silicone varnish is usually
applied over the resistor to give
mechanical protection and to facili-
tate marking. Initial resistance toler-
ances of *0.5% are possible, al-
though standard tolerances will
probably start at -=19%.

Representative Corning resistors
are shown in Fig. 1. The resistors
shown range from a l4-watt axial-
lead unit to a 45-watt radial lead
tubular power unit.

To assist in evaluation of the
potentialities of these resistors, in-
formation is presented on the follow-
ing properties: electrical stability,
temperature and voltage coefficients
of resistance, moisture resistance,
and high frequency characteristics.

Load-Liie Data

Load-life data on two 10,000 ohm
resistors operating at a surface tem-
perature of 200°C. are shown in Fig.
2. The maximum resistance change
in 700 hours at this temperature was
less than 29%. The resistors are also
stable under thermal cycling. Re-
peated cycling between 200° C and
—-55°C altered the resistance value by
less than 0.29%. This electrical stabil-
ity at 200°C makes it possible to op-
erate at higher ambient tempera-
tures and at higher wattage ratings
than has been feasible heretofore. It
also indicates potentialities in the
direction of miniaturization.

Fig. 3 illustrates the electrical be-
havior of these resistors when op-
erated down at conventional
temperatures and power levels. This
load-life data is for two 50,000 ohm
resistors operated at 125°C surface
temperature. The maximum change
in resistance during the 500-hour

" test was less than 0.29%.

The temperature coefficient of re-
sistance is less than 200 parts per
million per degree C. Laboratory
samples have been prepared with

(Continued on page 120}
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First mass-produced plated-circuit radio is Motorola’s
newest 1952 model shown on the left. Fabricated
by machines using the “‘Pla-cir’”” process, it shows
considerable size and weight reduction over the ton-
ventional 1951 model on the right, which contains
the some number of tubes and essentinl components

FTER six years of research costing $1,000,000,
Motorola has placed in operation a new mass pro-
duction system of manufacturing radio receivers.
The new printed circuit method, called “Pla-cir,”
replaces the conventionally bulky chassis with a com-
pact and lightweight bakelite base, upon which the
circuit is plated and components are mounted.
Production operations are essentially accomplished
by machine. Punched bakelite strips are fed by con-

Top and hottom views of the plated-circuit chassis
shows the copper iayer configurations, spot-soldered
connections, and components on the bakelite hase
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Plated Circuit

Economical manufacturing method

veyor through stations which prepare the surface, ceat
the strip with a conductive film, and print a resist
material from a photographically-prepared stencil. A
thin copper foil is then electroplated on the prepared
bagse, and a subsequent operation removes the areas
of resist and underlying conductive coating, leaving
the desired circuit configuration.

Of particular interest is the fact that the circuit is
continuous from one punched hole to the other, and
through the hole to the other side of the base. Where
it is not desired that copper plating run through the

1 $tarting point in the “Pla-cit” protess is the criss-
cross strlp feed mechanism. The punched bhakelite
strips are transferred to an input drive tonveyor

4 In the prinier, each strip is passed between sten-
cls ond avtomatically printed with a resist.
The arrival of a new strip ejects the printed unit,
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Process for Radio Production

plates copper conductor on both sides and through base

hole to the other side, partially punched holes are
made. Slugs are left in these holes until plating is fin-
ished, and pushed out later by dies. Heoles are spe-
cifically located in the base layout to accommodate
the mounting of tubes and other components.

Antomatic Spot Welding of Parts

Concurrent with automatic placement of compo-
nents is the automatic spot soldering of parts, further
aiding mechanization of assembly. This approach

overcomes the limitations of other soldering methods
which place solder on conductors on the opposite side.
Clips for holding tubes are either soldered in terminal
holes, spring-bite mounted in metal lined holes, or
set in unplated holes with tangs soldered to adjacent
terminal holes.

Although initially applied to flat shapes, the “Pla-
cir” method may be used to make three-dimensional
units. However, it is believed that plane bases are the
most practical approach, because solid shapes can be
formed by joining plane sections.

2 The input drive conveyor pushes
the strips into cablinets which
process the buse surfaces

5 After printing, the strips are racked in puirs and electro-
platzad. A loter stage removes recist creas, leaving copper
circuit pottern, including metdl lining of holes through base

=30
.4

. A

L 1-7.

Vib= merican

From processing, the sirlps are advanced to the printer
by a wheel run at a higher speed than the Input drive

Finished and cut apart, the bosic chassis is checked in two
seconds by a stepped test set for leckage, shoris and opens

Wide variety of circuit shapes which readily fend
thamselves to nradoction by the '“Pla-cir’ pracess
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 Resistanee-Capacitance Loading of

New method of analyzing o current wave of any shape

vnder various circuil conditions., Graphic approcch
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Fig. 1: Static volt-ampere characteristics of
selenlum, germanium and copper oxide rectifiers

By C. E. HAMANN,

Munager,
Application Engineering Section,
Rectifier Div.,
General Electric Co.
920 Western Ave., West Lynn 3, Mass.

T is the common practice of the

manufacturers of metallic rectifiers
to assign output ratings in terms of
dc values of voltage and current.
. This practice came about naturally
because the principal purpose is to
change ac to dc and the user is pri-
marily interested in the dc output
that will be delivered by a given
rectifier.

Fig. 2: Selenivm current-resistunce curve
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The current rating usually is the
value in average amperes which the
rectifier will deliver safely when
operated in a prescribed eircuit into
a load consisting of resistance only.
For selenium, most manufacturers
have agreed on a dc current rating
of 320 ma/sg. in. in a single phase,
full-wave bridge with resistance
load. In fact, this rating has been
tentatively standardized by NEMA.

Present-day applications frequent-
ly involve loads which contain a
substantial amount of capacitance.
The question naturally arises as to
the effect on the heating of the recti-
fier and what derating should be
applied to prevent any. heating in
excess of that which occurs under
the prescribed conditions of resist-
ance loading. Many manufacturers
prescribe derating to 80% of normal
dc rating when the load contains
capacitance. This magic figure has
come down through the years as a
result of practical experience. Other
manufacturers suggest that the rms
value of current be held to the same
value as occurs in resistance loading.
This rule leans strongly toward the
side of safety but will penalize the
utilization of the rectifier by derating
considerably more than is necessary
to maintain normal heating.

We normally think of the rms cur-
rent as a measure of heating. This

Flg. 3: Instantaneous current-power curve
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Fig. 4: Current wave and power in one arm of
a bridge operating from sinusoidal ac supply

is true where the resistance of the
device remains a constant value. In
a selenium cell the forward resist-
ance is nonlinear. The resistance de-
creases as the current rises. In the
expression I'R, the value of R con-
stantly changes as the forward cur-
rent rises and falls in any particular
shape of current wave. Depending
on the shape of the current wave
through the cell and the period of
conduction, the 'R loss may vary
considerably, even though the rms
current is held to the same value.

It is the purpose of this paper to
show a method of analyzing graphic-
ally a current wave of any shape and
relating the heating to that which
occurs under the prescribed condi-
tion of “normal” rating.

Voli-Ampere Characterisiies

Fig. 1 shows the static volt-ampere
characteristics of three types of
metallic rectifiers. The rapid rise in
current with respect to voltage indi-
cates the nonlinear resistance char-
acteristics apparent in all known
types of metallic rectiflers, includ-
ing the area-type germanium, the
newest addition to the metallic
rectifier family.

Fig. 2 shows the selenium amperes
vs. ohms curve per 1 sqg. in. of active
area. Using the data frem Fig. 2, a
curve may be plotted showing the
instantaneous values of amperes vs.
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Selenium Rectifiers

evaluates rectifier heating and required derating

increases utilization of maximum power capabilities

180" 360° 180°
AMPERES AVG  0.160 0.193 0.166
AMPERES RMS 0.252 0.193 0.237
AMPERES PEAK 0.501 0.193 0332
WATTS 0142 0.142 0.142

120° 90° I 60°
0.152 0.143 0134 0126
0.263 0,287 0.300 0.308
0.465 0.570 0.670 0.755
0.42 0.142 0.142 0.142

Flg. 5: For 0.142 watts/sq. in., current woves with different conduction periods are graphically shown

the instantaneous values of watts
(I*R forward loss within the cell).
See Fig. 3. Here we have a tool for
analyzing any shape of current wave
and determining the corresponding
heating,

For example, Fig. 4 depicts the
current wave in one arm of a bridge
when operating from a sinusoidal ac
supply into a resistance load at the
NEMA rating of 320 ma/sq. in. The
wave shape closely approaches a
sine wave and the ratios of de to rms
to peak are very nearly the theoreti-
cal values. If 320 ma represents the
output of the bridge, then any one
arm of the bridge must pass an aver-

age current of 160 ma for the full
cycle. This proves in this example to
he 0.142 watts per square inch of
cell area. Any shape of current wave

_can be analyzed in the same manner

and the resulting watts compared
with this established normal to
determine if the forward heating is
excessive. This method of analysis
may be applied to any make of
metallic rectifier, providing the
ampere-chms curve is prepared for
the make under consideration.

Fig. 5 gives a graphic presentation
of current waves with various pe-
riods of conduction. Again a value of
0.142 watts/sq. in. derived from the

PERCENT OF NORMAL DG CURRENT RATING

DEGREES CONDUCTION PER CYCLE
Fig. 6: Efect of conduction period on derating

NEMA standard is used as a “yard-
stick” and in each case this value of
watts is held at the same value for
the full cycle. It is apparent that
with shorter conduction periods and
correspondingly higher peaks, the de
(average) current decreases and the
rms current increases, with no
change in the I?R loss.

Capacitance Loading

For any condition of resistance-
capacitance loading, the reduction in
length of the period of conduction
will serve as a measure of the derat-
ing in dc (average) amperes neces-
sary to maintain normal heating, as
shown in Fig. 6.

We now have a logical means for
derating providing we know the
length of the period of conduction.
The drop in capacitor voltage deter-
mines the point where conduction

(Continued on page 134)

WATV Moves Transmitter Location to Empire State Building

O provide broader telecasting

coverage, WATV is moving its
transmitter location to the Empire
State Building in New York City.
The channel-13 station joins five
other TV installations and three FM
presently operating atop the struc-
ture. Construction work is progress-
ing, and should be completed at the
beginning of 1853.

The accompanying diagram shows
the layout of equipment on the 83rd
floor. In addition to the 5-kw trans-
mitter which will start operation im-
mediately upon completion, a Du-
Mont 50-kw unit is being installed in
anticipation of FCC authorization of
higher power. A microwave system
provides the transmission link be-
tween the WATV transmitter and
studios in Newark, N. J. Other fea-
tures in the new installation include
a 10-kw Collins FM transmitter and
an Andrews 12-element skewed an-
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tenna on each of the four corners at
the top of the mooring mast, 1200 ft.
above street level. With an antenna
gain of 35, the ERP will be 25 kw

video, and 12.5 kw audio. When the
50 kw transmitter is put into opera-
tion, power will be raised to 178 kw
ERP.

WATY equipment loyout in Empire State Building
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CUES for BROADCASTERS

Practical woys of improving station operation and efficiency

1 e

Remote Start-Stop System

J. M. SHERWQOD, Jr., Chief
Engineer, WRCS, Ahoskie, N.C.

Magnecorder PT 6 AH is lo-

cated in our transmitter room,
and announcers who are putting
tapes on the air are in another
room. A signal light is included in
the remote start-stop system which
we use to remind the announcer to

T
! i
]
1 L_/ !
| swi !
i I
I 1
! |
| 1
? !
| IR B O US|
TO MAIN 4=wAY CABLE TYPE
MOTOR -~ USED TO CONTROL
R ANTENNA ROTOR
vt SW ! ANO LAMP IN
REMOTE J I CONTROL ROOM

SW 2 IN TRANSMITTER
ROOM NEAR THE
RECORDER

———-.8W 3 MOUNTED ON

RECORDER TAPE

PULLER

VITH 5w 3 IN LOGAL

PQSITION THE RECORDER

IS IN NORMAL CONOITION

LOCAL

OEE(

X X -

TERMINAL STRIP
NPT 6 AH
MAGNECQRODER

PrEs

Announcer operated tape reproducers can be
remotely controlled by englneer if necessary

stop the machine after the tape has
been used. The engineer on duty
cues in a tape well before it is to be
placed on the air, then forgets about
it. The announcer closes his switch
and starts the tape when he is
ready. Of course the engineer will
leave the clutch mechanism engaged
and ready to go as part of his cueing
procedure. A plug type arrangement
is used for coupling to the external
switching circuit to facilitate using
the recorder at other locations,

Eliminating Preamplifiers

J. DAVID BODELL, WCCM,
278 Essex Street, Lawrence, Mass.

E at WCCM are of the opinion

that many stations now operat-
ing with turntable preamplifiers, can
do without them. Our patience be-
came exhausted with micrephonic
and noisy preamp tubes, hum, poor
quality, constant trouble shooting,
and messy turntable interiors. The
trouble was traced to our preampli-

60

R

$$% FOR YOUR IDEAS

Readers are invited to coniribute their
otn suggestions which should be short
and include photographs or rough
sketches. Typewritten, doubled-spaced
text is preferred. Our usual rates will
be paid for material used.

fiers and their
transformers, ete.

In an eflort to end our troubles,
the preamplifiers and everything
else between the pickups and con-
soles—excepting the scratch filters—
were eliminated. It was found that
we still had plenty of gain, quality
was faultless, no microphonics, op-
eration was simplified. There was,
however, a small amount of hum,
but this was entirely eliminated by
not grounding either side of the
pickup lead-in wire.

associated pads,

Improved Response
from Paper Tape

L. H . CRUMBAUGH, KGER,
Long Beach, Calif.

HIS system is adaptable to any

of the PT-6 series of Magnecord
amplifiers and has the following ad-
vantages: (a) flat response on paper
tape at 7.5 i.p.s. to beyond 6500 cps,
therefor important savings in tape
costs where permanent tapes must
be kept; (b) response better than
so-called “class-A” remote circuits,
(¢) moderate boost available when
used as remote amplifier; (d) mno
change in playback channel. The
feadback around the first stage is

6.5 KC response from paper tare with only
7.5 inches per second, can be easlly obta’ned

MODIFICATION ENGLOSED
__IN DASHED LINE.

2y
.

3070

Lo

I
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altered in the “Record” and “Am-
plifier” positions of the functions
switch.

Parts required are a SPST switch
and a .002 uf condenser of good
quality. The switch is panel
mounted to indicate “Paper tape”
and “Plastic tape”. The condenser is
in the circuit for paper tape. A fur-
ther advantage to the busy control
room technician is the fact that no
extra step is involved in quick
switching from “Record” to *Lis-
ten”.

Electric Door Lock
for Station Contro! Room

HERBERT G. EIDSON JR., Chief
Engineer, WIS, Columbia, S. C.

TANDARD door locks usually

operate on ac and hold the door
unlocked as long as the controlling
button is pressed. The person want-
ing admittance must wait until the
energizing button is pushed. The
button must be kept in this position
until the door has opened past the
locking position. During this time,
there is a loud annoying buzz. Two
improvements have been effected
simply, and at little cost, by the use
of a time-delayed circuit, and in-
sertion of dc on the lock magnetic
holding coil.

The illustration shows the opened
door, and the arrow on the right
points to the magnetic lock with
roller. This is a catch, its lip being
a roller. This catch remains in for-
ward position {toward door) and is
immovable when not energized. The
door can be opened, when its coil
within receives 6§ v., the catch is
free to be pushed into its brass case,
which is done by the spring loaded
brass piece protruding from within
the door.

The schematic shows the circuit,
As this station already was utiliz-
ing a heavy duty 24 v. dc supply to
handle 30 relays, it was not neces-
sary to build another to obtain this
needed voltage for the new project.
However, a 6 v. dc supply was built
using a copper oxide rectifier with
a rating of only two amps which re-
quired the use of a slightly higher
voltage on the transformer second-
ary due to greater voltage drop
within the copper oxide. Since the
service is not continuous, no harm
results from the slight overload.

When the spring loaded switch
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Silent operating electric door lock with time
delay eliminates need to “hold’”” operating button

(button) is pressed, 24 v. dc charges
the 1000 pf capacitor through a 200
ohm resistor. The resistor is neces-
sary to isolate the heavy initial load
of the capacitor from the power
supply. If this were not done, the
many external relays which this
supply feeds would drop out, for the
voltage would drop to a very low
value at the instant the button was
pressed. The time-constant of the
RC combination during charge is
0.2 sec., since TC is equal to RC, RC
being in units, TC being in seconds.
This means that the button has to
be pushed and held for only 02
sec, When it is released, another
RC circuit comes into operation.
This is the original 1000 uf capaci-
tor discharging 24 v. through the
10,000 ohms resistance of the relay.
The theoretical time-constant of the
circuit i5 10 sec., but due to the re-
lay falling out before the condenser
has lost 36.8% of its initial charge,
the practical TC becomes about four
seconds. This means that when the
button is released, the relay holds
for 4 sec, the magnetic lock opens
for the same amount of time thus
giving a person entering plenty of
time to open the door.

When the lock loses its magnetic
energy, the door cannot be opened
from either side unless the button
is again pressed, or the small handle
on the door is rotated from inside,
thus mechanically by-passing the
magnetic lock. This can also be ro-
tated from the outside of the door,
using a key. This is a safeguard in
case of power, or equipment, fail-
ure or if the operator locks himself
out.
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Program Delay System

KEN MAXWELL, Chief Engineer,
KLTI, Longview, Texas

ECENTLY, at KTLI, it became

necessary to delay baseball
broadcasts received from the net-
work for a period ranging from 30
minutes to one hour before re-
broadcast. The problem was solved
through the use of two Webster
Chicago tape recorders.

The Webcor is a2 dual track recorder
which may be manually reversed,
making switching of the reels un-
necessary. Program from the net-
work line is fed continuously to
both recorders. The output circuits
are fed through a matching trans-
former to the console input. Each
machine records a complete “circle”
down one side and back on the op-
posite track, then reproduces over
the same route. The other machine
records while the first is playing
back and vice versa.

For example, a delay of one half
hour is obtained as follows: Re-
corder #1 begins recording at the
start of the program and records
with the tape moving to the right.
After exactly 15 minutes the tape is
reversed so that it makes the return
trip still recording. At 30 minutes
the tape machine is switched to
playback and the direction is again
reversed. Simultaneously machine
#2 starts recording. At 45 minutes
both machines are switched in di-
rection only., At 60 minutes both
machines are switched in function
and direction. This continues with
changes in direction being made
every 15 minutes and changes of
function every 30 minutes.

Delays other than 30 minutes may
be obtained by shortening or length-
ening the tims between reversals
proportionally. The time between
reversals in cne half of the delay
time. It was found necessary to re-
move the ground connection in the

Single input-output connection for Magnecorder simplifies

OQUTPUT-INPUT

RECORD

output cable to each recorder to
prevent cross talk due to a loop in
the ground circuit.

Trapezoid Pattern Indicator

GEORGE DODGE, Chief
Engineer, WFOX, Milwaukee, Wis.

N economical, trapezoid indica-
tor can be constructed as shown
in the illustration. It consists of a

- simple crystal receiver, the output

of which is fed to the horizontal

- XTAL DIODE
IN 48 OR
1N 54 CATH

- T HORIZONT:L
360w F J_.otwF  PLATES O
K VAR\{’;LE “T> MiCa PHONES
1 Y A

ANT. RF COIL
540- 1750 KC

ANT. OR
FICKUP LOOP

Simple crystal receiver clreuit furns oseilio-
scope Into modulalion and waveform monifor

plate of an oscilloscope. The vertical
plates of the ’scope are connected
directly to an r-f pickup loop or an
antenna. With the ’scope set to ac-
cept proper frequencies a trape-
zoidal modulation pattern will be
produced indicating the modulation
depth. A further refinemen