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| Designed to Replace Tubular Ceramic and Mica
\ - 1 Condensers atf LOWER COST

- i Type C DISCAPS are available in a wide range of capacities and temperature coefficients. They
NPC ‘ fate conform to the RMA specifications for Class 1 ceramic capacitors. Their capacity will not change
1w,
- b under voltage.
' Available Range Available Range — Available Range
UUF TC by UUF TC 8:2 UUF TC
[ Fq]
) m o 1
o ‘ —— — - 2 to 9 P-100 1_1\4 10 to 30 P100
_Jr 2 to 12 NPO ~—1 13 1o 27 NPO 28 to 60 NPO
. 2 1015 N33 T 16 to 27 N33 . 28 to 60 N33
i 2t 15 N80 = { 16 to 27 N80 = { 28 to 60 N80
= 2 10 15 E 16 to 30 niso | Y| 31 to 60 N150
b 210 15 o | 20 16 to 30 nezo | < W 1| 31t N220
2t 15 N330 | T 16 to 30 N330 | T ( 31 to 75 N330
2 to 20 N470 T 21 to 40 N470 T 41 to 80 N470
5 1o 25 N750 l { l J 26 to 50 N750 L 51 to 150 N750
15 to 50 N1400 51 to 80 N1400 1 J | 81 to 200 N1400
Size A 50 to 75 N2200 Stze B 76 to 150 N2200 Size C 151 to 250 N2200
- .9375
T— Available Range I Available Range F l Available Range
UUF €t 12 UUF TC UUF TC
~
PU‘ 61 to 75 NPO T\\_/W 76 to 110 NPO X ‘ 111 to 150 NPO
61 to 75 N33 76 to 110 N33 N ] 111 to 150 N33
) 6l to 75 | N8O 76 to 110 | Ngo | H1 to 150 N8O
L= | | 6lto75 | NSO |2 76 to 110 | N150 - 11 to 150 | N150
| = | 76 to 100 N220 i J U U 101 to 140 N220 | e 141 to 190 N220
~ [ 76 to 100 | N30 | 101 to 140 | N330 | | e || 14t 190 N30
= M| 8 to120 | na70 |= ] 1 | 121 o170 | Naro = | Ulito 240 ) N47O
- 150 o 200 | N750 |_ 201 to 290 - | N750 _ 291 to 350 N750
201 to 250 N1400 251 to 470 N1400 480 to 560 N1400
I 250 to 300 N2200 J_ | 301 to 500 N2200 { L 501 to 600 N2200
Size D Size E Size F
SPECIFICATIONS
POWER FACTOR: LESS THAN .19 AT 1 MEGACYCLE LEAKAGE RESISTANCE: INITIAL 7500 MEG OHMS
WORKING VOLTAGE: 600 VDC TEST VOLTAGE 1500 V.D.C. AFTER HUMIDITY 1000 MEG OHMS
DIELECTRIC CONSTANT; P20 14K N.750 88K N-2200 263K LEADS: # 22 TINNED COPPER (.026 DIA.}
CODING: CAPACITY, TOLERANCE AND TC STAMPED ON DISC LEAD LENGTH: %" BODY 1”, %" BODY 14", 12" BODY 12"
INSULATION: DUREZ PHENOLIC—VACUUM W AXED TOLERANCES: +5%, +10%, +20%

SEND FOR SAMPLES AND TECHNICAL DATA

DISCAP
CERAMIC RADIO MATERIALS CORPORATION
CONDENSERS | GENERAL OFFICE: 3325 N. California Ave., Chicago 18, lil.

i

Two RMC Plants Bevofed Exclusivély to Ceramic Condensers
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APRIL, 1952
PART ONE:

FRONT COVER: NERVE CENTERof radio and television broadcasting is the master control,
through which the end products of studio production are funneied to the viewing and
listening audiences. Representative hub of broadcasting activities is the American
Broadcasting Company’s television master control center in New York City. This
compact installation includes all necessary switching and monitoring facilities for
simultaneous picture and sound switching of multiple program circuits. Without
direct patching, four outputs may be selected from ten different program sources,
and passed into outgoing feeds. More information on ABC’s television master control,
is presented on page 34. See page 51 for details in NARTB’s 30th anouzl ¢~nventien.

ELECTRONIC INDUSTRIES for DEFENSE .« See articles marked 1vith asterisks

DESIGN OF SUBMINIATURE ELECTROSTATIC RELAYS .......... E. W, Pike 36
High-speed relay useful in aircraft, computer and telemeter-
ing applications, features low power consumption 7
NEW ALL-PURPOSE TELEVISION CAMERA ...................... A. Reisz 38
Image orthicon equipment, designed as successor to well-
known earlier units, keynotes stability and flexibility
VOICE OF AMERICA GOES TO SEA . ... ... .. i i it 41
. Using ballon-raised antenna, 150 KW shipboard station will
retransmit broadcasts from V. of A. land-based studios
GERMANIUM DIODES FOR INDICATING INSTRUMENTS ... ..... F. J. Lingel 42
DC meters with germanium rectifiers are small 2nd have high
sensitivity. Chatter and arcing minimized with dc relays
FOR MANUFACTURERS—New Methods, Materials, and Machines ............ 44
NONLINEAR ELEMENTS AND APPLICATIONS IN AF AND RF CIRCUITS—I
H. E. Hollman 46
Saturable reactors, ferroelectric capacitors and varistors com-
prise 3 component groups. New nonlinear resistor described
VFH-MICROWAVES COVER NEW JERSEY TURNPIKE ........ . A. J. Forman 48
Five base radio stations interconnect 150 fixed and mobile
units through seven microwave relays over 118-mile highway
THE NARTB ENGINEERING CONFERENCE ... .... ... ... .., 51
Sixth annual meeting in Chicago, March 31 to April 2 will
feature more than 22 papers; over 38 manufacturers to exhibit
TV STATION DATA CHART . .. e e e e e 52
MULTICHANNEL FM-FM TELEMETERING SYSTEM—II ........ M. V. Kiebert 54
Multiplexing system, with many mobile uses, has commuta- ‘
tion arrangement to increase number of sub-carrier channels
CUES FOR BROADCASTERS . .... ... . it i, 56
SPLIT CHANNELS FOR MORE MOBILE RADIO STATIONS—II .. H. H. Davids 58
Results from field tests made in Syracuse, N. Y. show how
more stations can be made to operate on adjacent channels

TETRODES IMPROVE HARMONIC GENERATION AT VHF AND UHF
D. H, Preist 60

Use of 4X150A and 4X150G with positive feedback frequency
multipliers permit high power gain per stage

SERIES-RESONANT DISCRIMINATORS OFFER FM DESIGN ADVANTAGES
G.B. Houck 62

Factors governing operation of this often-overlooked circuit;
use permits independently variable bandwidth

DEPARTMENTS:
Tele-Tips ... vcvv v 6 News .....ciiiionnoran 68
Editorial ............... 33 Coming Events ......... 68
Radarscope . ............ 34 Letters ......... e . 86
New Equipment ......... 64 Personal ............... 106
Washington News Letter .. 68 News of Manufacturers’Reps 110

Bulletinns ... ............ 128
PART TWO: ,
TELE-TECH’s GUIDE TO TELEVISION SPECIAL E¥FFECTS .............. Insert

Summary of optical, electro-mechanical and electronic tech-
niques used by broadcast studios to obtain unusual pictures

CALDWELL-CLEMENTS, INC., Publication Office, Brisfol, Conn., Editorial /Busi-
ness Offices, 480 Lexington Ave., New York 17, N. Y., Tel. Plaza 9-7880
publishers also of RADIO & TELEYISION RETAILING
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TO MEET MIL-T-27 SPECIFICATIONS °

TEMPERATURE CYCLING

Step One 1—15 minutes at 185°F (85°C).

Step Two 2-—15 minutes at room
temperature.

Step Three 3—15 minutes at-67°F(-55°C).

Step Four 415 minutes at room
temperature,

5—15 minutes in saturated
salt bath,

Step Five

These steps are repeated for five consecutive
cycles and the unit is then subjected to a
.dielectric strength test at 1009% of the speci-
fied voltage for five (5) seconds and the
insulation resistance checked.

~ HUMIDITY CYCLING

< q 0795
] 90195% 90195%
*At the end of any 707 «"\’H. | Rl

5 cycles the unit is i
removed from the 60 / \ /
humidity chamber sl INITIALIODRYING

and subjected, for A 24\HOUR5 \ / VIBRATION
15 minvtes, to 40 \\

\
simple harmonic 3¢ / . A‘ TEST

motion of 0.03" o o - LT
amplitude, with the 20 -

frequency varying 10
vniformly from 10 o
to 55 CPS and re- o L
turn to 10 CPS in -IC  I—

|
one minvte. 4 8 2 16 20 24

o]
[~ REPEATED FOR 10 CONSECUTIVE CYCLES —*|

g
L.l
P
7

HOURS

VIBRATION TABLE

Stancor Engineering
Laboratories have complete

Equipment for making these Tests.

3572 ELSTON AVENUE + CHICAGO 18, ILLINOIS

wwWw americanradiohistorv com

2506 W. 8th Streef, Los Angeles 5, Calif.

NEIERTIEGH

RADIO-TELEVISION-ELECTRONIC INDUSTRIES

O. H. CALDWELL

Editorial Director

M. CLEMENTS
Publisher

BERNARD F. OSBAHR

Executive Editor

DR. A. F. MURRAY
Censulting Editor

HARRY D. WULFORST
Production Editor

CHARLES DREYER

Art Director

R. C. DAVIES News Editor
National Press Bldg., Washington, D. C.

LT. COL. STANLEY. GERSTIN,
Censulting Editor
[General Manager, Caldwell-Clemen's

Manual Corp.)

BUSINESS DEPARTMENT

M. H. NEWTON, Business Manager
HOWARD A. REED, Sales Manager
JOSEPH DRUCKER, District Manager
G. A. DILLEN, Sales Promotion Manager
N. McALLISTER, Asst. Business Manager
480 Llexington Ave., New York 17, N. Y.
Telephone Plaza 9-7880

S. M. GASKINS, Wastern Manager
JOHN D. LUPTON, District Manager
201 N. Wells St., Chicago §, 111,
Telephone RAndolph 4-9225

CHRIS DUNKLE & ASSOCIATES

California Representative

Telephone DUnkirk 7-6149

B. V. SPINETTA, Directory Manager
WARREN §. BROWN, Circulation Manager
M, GROENING, Subscriptions, Com;")flcflions 1

JOBEN J. BORGHI, Cenfrolier
MARTHA H. SAVILLE, Directar Reader Service

M. IMMEL, Production. Supervisor

TELE-TECH*, April, 1952, Vol. 11, No. 4.
75 cents a copy. Published Monthly by
Caldwell-Clements, Inc. Publication Office,
Emmett St., Bristol, Conn. Editorial, Adver-
tising and Executive Offices, 480. Lexing-
ton Ave., New York 17, N. Y. Acceptance
under Section 34.64 Postal Laws & Regu-
lations authorized at Bristol, Conn., Febru-
ary 8, 1952 with additional entry at New
York, N. Y. M. Clements, President;
Orestes H. Caldwell, Treasurer. Annual
Subscription Rates: United States and Pos-
sessions: $7.00; Canada: $8.00; All Other
Countries: $10.00. Please give title, posi-
tion and company cennection when sub-
scribing. Copyright by Caldamell-Clements,
Inc., 1952, Printed in U.S.A,

*Reg. U. 5. Pat. OF.

TELE-TECH * April 1952
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VITREOUS
ENAMELED

DELIVERY

QUALITY.

Division of

PRODUCTS "oce! Enaineerns

& Mfag,, Inc.

2800 N. Milwaukee Avenue, Chicago 18, Il

Factory: Huntington, Indiona

TELE-TECH ° April 1952
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ACTUAL SIZE

ALL NEW Type WW Wire Wound

Resistors for JAN Equipment— Industrial

Applications — Miniaturization

Rigorous Tests Prove New Precision Wire Wounds
Best of All for JAN-R-93 Specifications

No other resistor so far exceeds JAN-R-93 Speci-
fications as IRC’s newly developed Precision- Wire
Wounds! This is the impartial verdict of the most
modern electrical and mechanical testing equipment
applied to our own and competing resistors.

Largest producers of resistors in the world, IRC makes
rigorous, thorough testing a continuous job, rather
than an intermittent one. Pre-testing proves the
design soundness of every IRC product. Tests-in-
production safeguard product quality. And tests-in-
service are your warranty that IRC resistors will meet
your every requirement.
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NEW WINDING FORMS AND TECHNIQUES_—
NEW TYPE INSULATION — NEW TERMINATIONS

— GIVE NEW CLOSE TOLERANCE EFFICIENCY

Test the IRC Industrial Service Plan
and you'll always use it to get mainte-
nance, pilot-run or experimental quan-
tities of standard resistors in a hurry.
Your nearby IRC Distributor has these
units on his shelf, can make 'round-the-
corner delivery without delay. He's a
good man to talk with about JAN
Specifications, too. Ask for his name
and address.

. 9% Chge | Resistance Chge |
I1st  2nd 3rd 4th Resist. Total from Last at End of 100 | .
Original Cycle Cycle Cycle Cycle atEnd. % Temp. Cycle] Hrs. Load only |
Resist. % % % %  of 100 Chge to End of 5 i
Chge Chge Chge Chge hrs.load 100 hrs. load ino cycling)
' %
1 1100010 +.04 +.04 +05 4+.05 100,050 +.04 —.01 100,040 —.C?
2 100000 +.03 +.04 +.03 -+.05 100,060 .06 +.01 100,000 0
3 (100,000 +.01 +.02 +.02 +.05 100,000 0 -1-.05 100,050 —.0
4 | 100,000 +.02 0 +.02 --.02 100,000 0 —.02 100,040 —.01
5 1 100,010 4+.03 +.04 +.04 +.05 100,000 0 —.05 100,030 3
6 | 106,000 0 4.03 +.04 +.04 100,100 4.1 +.06 99,980
7 1100,000 +.04 4.05 +.04 4.04 100,070 +.07 +.03 100,000
8 | 100,000 +.03 4.05 +.05 4.05 100,050 +.05 0 100,000
9 |100,000 +.04 +.03 -+.05 4.04 100,010 +.0] —.03 100,050
10 | 100,000 +.02 +.02 +.02 +.04 100,010 +.01 100,000
0 +.01

174" Max.| T3 46" Max.

éAgN:g 2T VAT 17+ A7 7/1:” “:,1?: A7+ A" 1S 4% Max. Length
200 Meg. | 750,000 | 300,000 | 300,000 185,000 | Max. Range
Syle | RBIA | RBI3 | RBI2 | RBIL | RBI | RBIO0 None
RS | wwar | owwsy | owwar | owwiy | owws | wwel wwioJ

—

0| &F

T

==

e

" D‘a. 7/.” D J/‘H D 9,/]6” D 9A6‘ﬂ D "/Ié” D "/‘lb” D 9/11// D € m
Tength | 2%" L | 1%’ L 1 L T4 L | 94" L | P4 L L |
[No. of Pies| 8 g 3 2 2 1 |
0157 Dia | 4250 Meg.| 1.5 Meg. | 0.5 Meg. [0.300 Meg. [0.185 Meg.| 0.185 Meg. | 40,000 Ohms. -
Commer- %
cial 6.00 Meg. | 2.7 Meg. | 0.9 Meg. |0.450 Meg. |0.225 Meg.|0.225 Meg. | 80,000 Ohms. |
0013 Dia. i
0013” Dia. |

100,000 Ohms.

INTERNATIONAL RESISTANCE CO.
407 N. Broad St., Philadelphia 8, Pa.

address of nearest IRC Distributor [

NAME

Mail Coupon today for Full Details of New IRC
Precision Wire Wounds in Technical Dota Builetin 00

Please send me Technical Data Bulletin (Number) | |

1y

and/or nome and

TITLE

COMPANY

ADDRESS

ciry

LONE

STATE

Orv com
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There’s a standard
C-D QUIETONE filter for
practically every known application, engineered by the largest
filter laboratory in the world. If your problem is a brand
new one, our filter engineers will be glad to collaborate
with you! Write Dept. 142, for full information.
Cornell-Dubilier Electric Corp., South Plainfield, N. J.

ONSISTENTLY EPENDABLE
1210-19%1

CAPACITORS

FLANTS IN SOUTH PLAINFIELD, N, J.; NEW BEDFORD, WORCESTER, AND
CAMBRIDGE, MASS.; PROVIDENGCE, R. 1.: INDIAMNAFOLIS, IND.: FUQUAY
SUBSIDIARY  SPRINGS. N.C.: AND SUBSIDIARY, THE RADIART CORP.. CLEVELAND. OH1O

wwWw americanradiohistory com

TELE-TIPS

Y

HALF-COLOR TV!—As a rig-
orous test of the compatibility of the
NTSC system, one interested station
has made a number of broadcasts of
a composite picture, the upper half
of which was televised using the
color signal and the lower half the
standard black-white signal. No one
with a home TV set has ever no-
ticed the difference—a striking dem-
onstration of compatibility!

UHF CONVERTERS for cus-
tomers’ sets are being considered as
part of the UHF station investment
by some UHF applicants who have
already contacted TV manufacturers
for quantity prices on such converter
units, The UHF stations would pur-
chase the UHF converters in quan-
tities and then sell them locally (at
one-half or one-third cost) to
present TV set-owners, to build
UHF audience for the new stations.

CIRCUIT SYMBOLS on rubber
stamps, to save draftsmen’s time in
drawing repetition symbols, have
been developed by J. P. Griffin, 2157
James Ave., St. Paul 5, Minn., who
is now starting production on an im-
proved similar kit -of electronic
printing stamps that will be com-
pletely transparent. The circuit sym-
bol will be visible from the back of
the stamp, thus eliminating all prob-
lems of alignment of the stamp to
the drawing.

WHAT IS YOUR POTEN-
TIAI? An economically operated
device for magnetically recording on
tape the tiny electrical impulses
originating in the muscles of the
body reduces the cost of recording
from $9 per minute for film to $.11
per minute for tape. The amplifier
and recorder are of the dual channel
type, which enables scientists study-
ing electromyography to record both
the impulses, and, if they wish, a
simultaneous commentary on what a
subject is doing to produce vari-
ations in the voltage. The new re-
corder has a flat frequency response
from 20 cps to more than 7,000 cps.
Before the tiny muscular impulses,
which range from 30 uv to three mv,
are fed into the amplifier, they are
run through a preamplifier which in-
creases their strength about 20,000
times.

(Continued on page 10)

TELE-TECH * April 1952


www.americanradiohistory.com

TV Camera Chains ®

GPL 3-2 Projector shoots feature films or
commercials onto shadow-box screen. Projec-
tion is phased for pick-up by studio camera.

Removable control panel of GPL Video Switch-
er permits convenient flush-mounting of both
sections in contro| room operating board.

Compact GPL Cameras feature smooth oper-
ation, simplified control, ({Swing-up and
removable chassis permit easy servicing).

GPL Camera Control Units and Master Moni- ¢
tor fit neatly in small booth. Intercom sys-
tem provides for single or split headphones.

TELE-TECH * April 1952

TV Film Chains

How GPL Equipment Puts
Complete Programming On Locatior

!

for ABC-TV

film work independently of the regular

When ABC’s two GPLeequipped stu-
dios are on the air, there’s no need for
telecine studio standby. Completely
independent and self-contained, each
studio can handle live or canned ac-
tion, feature films, film or slide com-
mercials, or any combination of cam-
era work demanded by programming
. .. and handle it smoothly, speedily.
" Both studios are equipped with 4
GPL cameras, camera control and
power units, video switcher, and mas-
ter monitor —supplemented with a
portable 3-2 projector for handling

film chain. “Human-engineered,” the
GPL camera chains were developed
from motion studies of cameramen.
World's most compact broadcast
chains, they feature push-button tui-
ret and iris controls, right or left hand
focus knobs, full range of camera con-
trol from CCU or remote location.

Every unit in these GPL-equipped
studios is lightweight and portable, so
that it may be emplovyed in the field as "
well as in any studio at a moment’s
notice.

Learn what GPL TV equipmenf can do for your operation.
Write, Wire or Phone for Details Today

General Precision Laborator

NCORPORATETPD

PLEASANTVII.I.E

TV Field and Studio

wwWwW americanradiohistorv com

Equipment o

NEW YORK

OPL

Theatre TV Equipment
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DON’T SE

TLE FOR LESS!

Again Philco leads the way ... with Philco
Advanced Design Microwave Communications
Systems. Philco’s years of experiencein micro-
wave development has produced a system
unsurpassed in reliability, performance
and economy.

All components are of the finest quality, conserva-
tively rated, insuring long life and economical
operation and maintenance.

A signal level 1000 times greater than normally
required insures dependable service even under the
most adverse conditions, Philco Advanced Design
Microwave is flexible. The broadband microwave
channel may be divided to carry up to 24 simul-
taneous 2-way telephone conversations . .. or be fur-
ther divided for telegraph, teletype, telemetering,
signaling or supervisory circuits.

Years of production experience enable Philco to
produce microwave systems for the lJowest possible
cost consistent with highest quality. Future expan-
sion can be easily accomplished with no loss of
original investment.

For dependable communications service 24
hours a day, every day of the year ... don’t"
settle for less than Philco Advanced Design
Microwave Communications Systems!

O corrPoRrATION

DUSTRIAL DIVISION -

PHILADELPHIA 34, PENNSYLVANIA

TELE-TECH *» April 1952
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5. in the production of
[\ precision built, herm
- % multiple headers an
Simply stated, that is't}
that attests to the quality of
%,  these terminals andt%% -
' % ability of E-I designers to meet
specifications on the toughest
_ of terminal sealing problems! |
- Currently, E-I offers over !
- 100 standard types, with gg=
~ numerous optional fea-
~ tures — for the quick
economical solution of
~ most sealing require-
 yments A

e
i S S :
o

i

o LR ;@HW* -
/" When circuit conditions
S indicate sghgal Gl
~of unusual character- [\ i\
isties, you can depend or § AR

i

e
iE

"ELECTRICAL INDUS
= Jigd

RIES
o e

R AVENUE, NEWARK 4, NEW JERSEY -

e o -
S o o i & et e e
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Colt Army Revolver,
Model 1872, Caliber .45

Known as the “Peacemaker” and. in
.44 caliber, the “Frontier” revolver.
This famous Colt was the law west of the
Mississippi! Weight and rnggedness made
it a convemig . means of administering
a “"pistol whigiping™.

Model 1808 Navy Pistol, Caliber .64,

made by Simeon North of Berlin, Conn.
Boarding pistols like this rendered
valuable service in the War of 1812, In
building them, North actually used

a modern mass production technique—
standardized parts!

Instant-heating

Weller Soldering Gun for
light or heavy work. Dual
heat greatly increases tip life.
Switch instantly to high or
low heat as job requires. Pre-
focused spotlights end “blind soldering”. Exclusive
tip-fastening arrangemeut assures full. constant heat.
High-impact plastic housing. Perfect halance. Low-cost
replaceable tips. Pays for itself i a few months. See at
your Distributor or write for Bulletin direct.

Get SOLDERING TlPS, new Weller Handy Guide to faster, easier soldering.
20 pages fully illustrated. Price 10¢ at your Distributor or order direct.

{ BETTER 4/ FROM GRIP T0 TIP

9
!,
Y

5

e

SOLDERING GUNS 329 rac
The Finest Soldering Tool for the Finest Craftsmen

10
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TELE-TIPS
(Continued from page 6)

FISHY ?—Underwater recordings
made in connection with sonar de-
vices have revealed the presence of
schools of fish of various types. By
studying the individual noises of fish
it becomes possible to determine
their presence in the composite. Thus
fishermen of the future using sub-
marine detectors will know just what
types of fish are where and so can
select their catches.

FLYING ENTERPRISE A
small, twenty-pound ship-to-shore
Radiomarine radio-telephone unit,
designed for use aboard small pleas-
ure boats, was the only link between
Capt. Henrik Kurt Carlsen, master of
the ill-fated Flying Enterprise, and
the rest of the world for the last two
weeks of the vessel’s existence. Cap-
tain Carlsen had purchased the
radiotelephone when the Flying En-
terprise stopped at Philadelphia be-
fore sailing for Rotterdam, Holland,
intending to give it to his father-in-
law for use on his motorboat, and
had taken it to sea to test its opera-
tion. When the 6700-ton freighter
was lashed by gales and heavy seas
until she appeared doomed, and
Captain Carlsen ordered the ship
abandoned, electing to remain
aboard her alone, he rigged the small
radiotelephone unit to a six-volt
storage battery and began his two-
week vigil aboard the stricken ves-
sel, until she went down and he was
rescued.

UHF SEMINARS—Fred King,
chief engineer and Rudy Frank, pro-
motion manager of Station WEL]J,
New Haven, Conn.,, has completed a
two-day seminar on UHF television
at Hendersonville, N. C, for pros-
pective UHF applicants in North and
South Carolina and for servicemen,
technicians and engineers of the two
states. Arranged by B. M. Middleton,
president of AM Station WHKP,
Hendersonville, who is applying for
UHF channel 26 in that city, over
two hundred men participated in the
two meetings. Rudy Frank talked
about the many advantages of the
UHF spectrum, emphasizing absence
of man-made interference, stability
of transmission, and relatively low
cost of getting into operation in the
various smaller markets. Fred King
discussed propagation characteris-
tics, antennae, converter perform-
ance, availability of converters and
combination UHF-VHFE receivers.
Other seminars are planned by WELI
as a public service to the industry.

TELE-TECH * April 1952
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ADLAKE RELAYS AT WORK— One of a series of advertisements on specific ADLAKE applications.

For vital regulaﬁon -

Radio Station WAIT uses

Super-Sensiﬂ'vé

Adlake

RELAYS

Operating in conjunction with a thermoregulator,
the ADLAKE No. 5000 Relays ot Station WAIT
control the temperature of the quartz crystals
which in turn control the operating frequency of
the station.

EVERY ADLAKE RELAY
BRINGS YOU THESE ADVANTAGES:

® HERMETICALLY SEALED —dust, dirt, moisture,
oxidation and temperature changes can’t inter-
fere with operation.

SILENT AND CHATTERLESS
REQUIRES NO MAINTENANCE
ABSOLUTELY SAFE

MERCURY-TO-MERCURY CONTACT
—prevents burning, pitting and sticking.

THE

COMPANY

TELE-TECH * April 1952

ADLAKE'S No. 5000 Relay, which is used by Chicago’s Radio
Station WAIT in the control of operating frequency, is espe-
cially suited to sensitive thermo-regulation. It operates at 115
volts, 60 cycles on only 0.007 ampere—and tests indicate its
life to he over 30 million operations!

And, like all ADLAKE Mercury Relays, No. 5000 is hermetically
sealed against dust, dirt, moisture, oxidation and temperature
changes. Operation is silent and chatterless, and no mainte-
nance whatever is required.

Find out how ADLAKE Mercury Relays can add dependability
and reduce costs in vour business. Write today for your free
copy of the illustrated aApLAKE Relay catalog. No obligation,
of course. The Adams & Westlake Company, 1130 N. Mich-
igan, Elkhart, Indiana.

of serving the transporfotion

wwWwW americanradiohistorv com
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KOLLSMAN
for products of precision

and dependability

Aircraft Instruments and Controls * « « Miniature
AC Motors for Indicating and Remote Control
Applications * * * Optical Parts and Optical Devices

Radio Communications and Navigation Equipment

Today, Kollsman works without pause toward the
fulfillment of America’s defense needs. And to our
nation’s research scientists, the skill, ingenuity and
creative drive of Kollsman Research Laboratories
are available for the solution of instrumentation and
control problems.

e e e e e e e o o ——— ——— —— e —— T T T

KoLLsMAN INSTRUMENT CORPORATION

ELMHURST, NEW YORK GLENDALE, CALIFORNIA
LUBSIRIARY OF

Standard coilL PRODUCTS CO. INC.

12 TELE-TECH * April 1952
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Sylvania’s Consultants in Tube Problems
are set to serve your business

Ve,

R. W. Andrews R. A. Bachhuber E. G. Brierty G. V. Byreau 1. D. Fuller F. E. Gilbert
Mgr. Factory Sales Sales Engineer Sales Representative Mgr Government Sales Sales Engineer Calif. Div. Sales Mgr,
Emporium Chicago Chicage New York los Angeles Los Angéles

R. N. Klein C. E. Marshall

H. P. Gilpin Ben Kievit

1. 1. Mallen
Asst. Gen. Sales Mgr. Sales Engineer Sales Engineer E. Cent. Div. Sales Mgr, Sales Engineer
New York New York New York Cincinnati Chicaga

R. S. Masen L. S. Raynor

W. 0. Spink
Sales Engineer Eastern Div. Sales Mgr. Sales Engineer
New York New York Chicago

R. A, Starek : D. W. Wachter
Sales Engineer Soles Correspondent
Cincinnati New York

L. A. Wheelock
Gentral Div. Sales Mgr,
Chicago

D. W. Gunn
Manager Equipment Sales, New York

G. R. Sommers
Gen, Sales Manager, New York

Meet the Sylvania team that goes to bat for you

Here's a competent and friendly group ... 19 experts in  can quickly get the information about deliveries, or any
radio tube and engineering problems . . . all set to serve  other problem that’s bothering you. So when you want te
you. know about new tubes, or deliveries, or just want some

In every section of the country you’ll find these good practical engineering advice . . . call in your near-
Sylvania representatives and engineers ready to give you  est Sylvania representative or write to Sylvania Electrie
expert advice on circuits, as well as tubes. They know, or  Products Inc., Dept. R-3504, Emporium, Pa.

* SYLVAN A~

RADID TUBES; TELEVISION PICTURE TUBES: ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT: FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS
TELE-TECH = April 1952 13
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KINNEY MANUFACTURING CO.

I
1 Y O

|

Howll.ow is a

You can’t measure a working vacuum by pressure
alone because time also is a big factor in any vacuum
processing operation. To provide these two essentials
of high vacuum — (1) the required low absolute pres-
sure (2) in the shortest possible fime — is the job for
fast, dependable Kinney High Vacuum Pumps.
Fast — Kinney High Vacuum Pumps have the ability
to save processing time by speeding up the tempo of
your vacuum operations, ’
Dependable — Kinney High Vacuum Pumps have
the ability and stamina to produce the vacuum you
need, whether it's measured in fractions of an inch of
mercury or fractions of a micron.

Remember, there’s a Kinney Pump for every vacuum
requirement, from the midget 2 cu. ft. per min. pump
to the new giant 1600 cu. ft. per min. model. Send
coupon today for new Kinney Bulletin V51B. KINNEY
MANUFACTURING CO., Boston 30, Mass. Representa-
tives in New York, Chicago, Cleveland, Philadelphia,
Hous’roﬁ, New Oflecms, San Francisco, Seattle, Los

Angeles.

FOREIGN REPRESENTATIVES: Gen’l Engineering Co., Ltd., Rad-
cliffe, Lancs., England ¢ Horrocks, Roxburgh Pty., Ltd., Melbourne,
C. I. Australia * W. S. Thomas & Taylor Pty., Ltd., Johanneshurg,
South Africa * Novelectric, Ltd., Zurich, Switzerland * C.LR.E.
Piazza Cavour 25, Rome, ltaly.

m--umm'

3568 WASHINGTON ST., BOSTON 30, MASS,

Please send new Bulletin V51B. Our vacuum problem involves:

| ] Vacuum exhausting
|| Vacuum dehydration
|| Vacuum coating

[ ] Vacuum distillation
| | Vacuum metallurgy
[ ] Vacuum research

AGAEOSS e

City...

.State.......

14
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rrom TRUSCON

guyed or self-supporting ... tapered or uniform in cross-section...
steel towers for every broadcasting purpose

@ Take advantage of the great fund of experience which
Truscon has acquired in the steel tower field for
every broadcasting purpose.

Truscon engineering has encountered and solved
many types of problems in tower design

and construction. Truscon manufacturing facilities
are precise and efficient, assuring

economical installation.

Your phone call or letter to any convenient
Truscon district office, or to our home office in
Youngstown, will bring you immediate,
capable engineering

assistance. Call or write today.

Truscon® Steel Company,
1092 Albert Street,
Youngstown 1, Ohio
Subsidiary of
Republic Steel Corp.

Truscon Type H-30 Self-Sup-

porting Tower, at relay station

KEB-810, Linden, N. J. (oper-

ated by Transcontinental Gas

Pipe Line Gompany, Houston)
is 175 feet high.

This Guyed Truscon Steel Radio
Tower operated by KOCY, Okla-
homa City, Okla., is 819 feet
above ground, 938 feet high
overall to top of General
Electric FM antenna.

Truscon Self-Supporting Tower,
operated by WEMP-FM, Mil-
waukee, Wisconsin, is 410 feet
bigh with Western Electric 6 :
Unit Cloverleat FM antenna. - 5

WSAM FM-TV, Saginaw,
Michigan, Truscon Self-Sup-
porting lower,386 feet high.

TELE-TECH * April 1952

Truscon Type H-30 Self-Sup-
porting Tower. operated by
WEXL-FM, Detroit, Mich.,
supports an 8-bay General
Bleetric -M antenna and vises
to anoverall height of425 feet,

Truscon Guyed Radio
Towest, WK Y, Okla-
homa City, Oklaboma,
is 956 feet high to top
of FM antenna.

wWWwWWwW americanradiohistorv com

WUSJ-FM, Lockport,
N. Y., Truscon Self-
Supporting Tower, 135
feet high and support-
ing a GE 4-bay FM
antenna 42 feet high.
Overallheight 177 feet.

This 240 foot Truscon

Tower, operated by

WTCH, Shawano, Wis-

consgin, has 25 x 48

Truseon Ground Sereen

to assure an excel-
Jent signal.

15
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Sizes (openings) in the solder-strand.

Free Technical Manual —write for your copy of
“SOLDER and Soldering Technique.”

KESTER SOLDER COMPANY

4210 Wrightwood Ave., Chicago 39
Newark 5, New Jersey * Brantford, Canada

wwWw americanradiohistorv.com

KESTER FLUX-CORE SOLDER

SO0 SIMPLE. .. 1o solve that Soldering Problem when Kester Solder and
Kester’s Engineering Service “arrive on the scene.”

Flux Control, more or less Flux, the exact predetermined
flux-content, is o#ly available with Kester’s seven different Core

This exclusive Kester feature may be had in eight Flux-Core
Solders including the widely accepted “44” Resin, “Resin-Five” and
Plastic Rosin, also diameters ranging from nine-thousandths
(.009") to one-quarter inch (.250"), and any alloy.

Kester, the “engineered” Flux-Core Solder, meets all
applicable Government and Federal Specifications.

KESTER

SOLDER

TELE-TECH ¢ April 1952
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Another Great

in
MINIATURIZATION
7/’}{ 20-Terminal, Plugsl

The Electro-Seal Corporation of Des Plaines,
Hlinois, is an acknowledged leader in the field
of hermetically sealed electronic components
of exceptional quality. It was natural, there-
fore, that it should single out HERMETIC SEAL
PRODUCTS CO. to develop a needed, polarized
20-terminal, plug-in header in a 1”7 maximum
dimension. it knew that only HERMETIC, with
its vast experience, equipment and engineering
staff, could design and develop such a plug

. one that would be able to withstand the
mass spectrometer tests to which it would be
subjected for leaks and cracks. Each and every
component is thoroughly tested in Electro-
Seal’s efforts o' maintain the quality standard
for which it has become famous,

® The 20-terminal, ceromic-metal plug has 7 terminals
on the inside tirde ond 13 in the outer circle. It is also
availoble for other opplications as a 14-terminal plug-in
with 7 different polarized positions as shown on the print.

Submit your own problems in this highly
exacting field to our specialist-engineers.
They are eager to be of help,

- Hermetic Seal Products Co.

TELE-TECH » April 1959
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It makes tubes more reliable

... af less cost

HOWN here, almost natural size, 1s DPi’s new
MB-10 Booster Diffusion Pump combined with a
new port-and-valve unit. It's compact enough for any
rotary exhaust machine, and it gives a big boost in
performance—two ways.

1. This pump gives you a vacuum higher than 0.1
micron Hg at the tubulation before getter flash and in
less time than other diffusion pumps of comparable
size. Results: less residual gas to be gettered, less getter
required, less getter deposited to affect operating char-
acteristics, less gas that can be released from the getter
to sherten tube life. '

2. Despite the high ultimate vacuum, the pump toler-
ates high enough forepressure so that it can be installed
in almost any rotary machine without extensive
changes in slide valve and sweeps. For larger tubes,
the port-and-valve can be adapted to permit rough
pumping independently of the diffusion pump.

The unit is designed for casy installation of a leak
detector to check bad seals or machine leaks. Valving
is done mechanically, requiring no electrical circuits.
The pump jet is specially designed for casy cleaning.

For complete engineering data, write to Déstillation
Products Industries, Vacuum Equipment Department,
629 Ridge Road West, Rochester 3, N. Y. (Division of
Eastman Kodak Company).

high vacuum
research and
engineering

Also...vitamins A and E .., distilled monogiyeerides...more

than 3500 Easfman Organic Chemicals for science and industry

icanradiohistorv com
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marion
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PAINTING , , . As the glass windows for Marion Ruggedized Meters slowly revolve on a turntable,
their edges are coated with Hanovia Chemical #130A platinum alloy.

FIRING . .. The glass is then fired at a closely controlled temperature of 1150°. A stainless steel
conveyor belt carries windows through the oven at a rate of three inches per minute.

TEMPERING | .. Windows are semi-tempered by a blast of compressed air, triggered by a photo-
cell. The duration and pressure of the blast are controlled, according to the size of the
glass window.

TINNING |, . . Windows are then tinned, using a conventional solder pot. #63/37 tin lead solder is
used, with 1% ammonium chloride in glycerin as a flux. Glass enters the tinning operation at
approximately the same temperature as the solder pot, which is closely controlled at 500°.

WASHING . . . After tinning, the glass is allowed to cool. Windows are then racked in a modified
dishwasher and washed thoroughly in order to neutralize and remove flux and to provide
optically clear surfaces.

OTHER MARION METHODS. Current demands on industry by the mobilization program accentuate
the importance of efficient production methods. Marion’s method of metalizing and tinning
glass has helped us to get better seals, to lower our costs and to increase production.

This is only one of a number of methods which Marion is presenting in the hope that
some of them will help you as they have helped us. We will be pleased to furnish you
with more detailed information if desired.

MARION ELECTRIEAL INSTRUMENT CO., 401 CANAL ST,, MANCHES[ER N. H.

marion

MANUFACTURERS OF MARION

.f?-" PANEL METERS

TELE-TECH °* April 1952 19
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® Cutting tubing into exact lengths
as the first step in the fabrication
of tubular Electronic parts is a
simple operation. Or is it?

Complications set in when the
temper of the tubing is changed to
meet customer specifications; when
the tubing to be cut has a wall
.010” or thinner; when length
tolerances as close as 010" are
required; when a 3° to 10° angle
cut with a tolerance of + 2¢° is
called for; and when flattening,
denting or other distortion must
be prevented.

But overcoming complications
in simple operations . . . and find-
ing ways around them in other
basically more difficult ones, is a
specialty of the Electronics Divi-
sion of Superior. '

for Electronics

Our customers
parts have come to expect us to
deliver the goods, exactly to speci-
fications, whether standard pro-
duction or complex experimental

parts. What’s more, they fre-
quently ask us for "suggestions
about improvement on their de-
signs and specifications . . . and
they get them.

There is nothing unusual about
all this—it’s our job and we know
how to do it. If you are a manu-
facturer or experimenter in the
Electronics Industry and you need
a tubular part that presents a
problem, tell us about it. We'll
probably be able to help and will
gladly do so. Write The Superior
Tube Company, 2021 Germantown
Ave., Norristown, Pennsylvania.

Cutting and Tumbling. Cutting machines and
jigs of many types and sizes are combined
with extensive tumbling equipment to permit
fast accurate production of quantities of
parts at Superior.

Fabrication: Parts can be readily rolled at
either or both ends, flared, flanged, ex-
anded, or beaded (embossed) as required.
he anode above is one of many such
parts we produce at high speed and low cost.

The Finished Part. Final stage in the fabri-
cation of the part shown above at three stages
of production is a bend nicely controlled for
both precise angle and freedom from other,
unwanted distortion.

.

This Belongs in Your Reference File

...Send for It Today.

NICKEL ALLOYS FOR OXIDE-COATED CATHODES: This reprint de-
scribes the manufacturing of the cathode sleeve from the refining of the
base metal. Includes the action of the small percentage impurities upon
the vapor pressure, sublimation rate of the nickel base; also future
trends of cathode materials are evaluated.

SMALL TUBING

SUPERIOR TUBE COMPANY ¢ Electronic products for éxpon‘ through Driver-Harris Company, Harrison, New Jersey * Harrison 6-4800

20
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ARE YOU DESIGNING A 7
TRANSFORMERLESS TV CHASSIS £

Additional 15-volt Bonus in B+ Voltage now possible ,0

WEth new G"E Gl!l'mﬂlﬂllll'l Pﬂwer Retﬂﬁer Descripfion and Maximum Ra\ﬁngs
TYPE G-10

Ambient Temperature  40°C  55°C  65°C
RMS Input Yoltage (Max.) 130 130 130 Volts
RMS Current (Max.) 1.2 1.2 .2 Amps
D-C Qutput Current (Max.) 400 350 - 50 Ma
D-{ Surge Current (Max.) 25 20 2.5 Amps
Peak Forward Current (Max.} 3 3 .5 Amps

Peak Inverse Voltage (Max.) 400 400 400 Yolts
Full Load Voltage Drop [Max.) 1.5 14 1.3 Yolts
Operating Frequency (Max.) 50 50 50 Ke

ALSO AVAILABLE

Single Rectifier Types G-10A 6-108 G-10C
RMS Input Voltage {Max.) 25°C 32 50 45 Yalts
D-C Ovtput Current (Max.) 25°C 200 200 200 Ma

Peak Inverse Voltoge (Max.) 25°C 100 150 200 Volts

< = e
. Qutput Voltas® =
g R =1000 1: 1% =1100

A-C Input
Yoltage

gy@imﬁ B+
Jeiteges for
Low, N@minﬁ‘
and
High Lines

O+C OUTPUT WOLTAGE (VOLTS)

oo 150 200 250 300
D-€ QUTPUT CURRENT (MA])

REGULATION CHARACTERISTICS

4 8n 3oomro

«—WAn—
ACINPUT

RESISTANCE

VOLTAGE DOUBLER POWER SUPPLY

GENERAL ) ELECTRIC

21
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Making little ones out of big ones...

Many a design problem has been simplified by the
Westinghouse ability to reduce transformer size
and weight.

Here, for example, is a case where a transformer
was required to work in a voltage-doubler circuit at
18,000 volts. The old model created a space problem.

First step in redesigning, Westinghouse engineers
applied a smaller, lighter Hipersil® Core. That,
plus improved insulation, made it possible to reduce
coil size and spacing. Then a wet-process porcelain
cap, with integral tube sockets, eliminated the need
for stand-off insulators. The net result was an over-all
reduction of 309% in both size and weight of the
completed power unit... with a great big bonus:
The saving to the equipment assembler in installation

22

costs alone made the new design highly profitable,
because it was no longer necessaryto wire tube sockets,

Savings like this are available to you, too. If size,
weight, performance, or quantity production have
any bearing on your trapnsformer problem, call your
Westinghouse representative, or write Westinghouse
Electric Corporation, Specialty Transformer Depart-
ment, Sharon, Pennsylvania. J-70610

TELE-TECH ¢ April 1952
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When you buy AlSiMag ceramics you get:

. Engineering know-how accumulated during
half a century of specialization.

. Unexcelled production facilities.

.The widest choice of ceramic materials
available in the industry.

Equipment of a size and completeness that
can handle YOUR job.

. Research which has constantly improved
known ceramics and has led in the develop-
ment of new special-purpose ceramics.

. The highest quality custom made ceramics,
delivered when and as promised.

One of the most important questions is: "Can they
deliver on time and according to promise?"’

American Lava Corporation has equipment of a
size and completeness which is not matched in the
industry. A book showing about 200 pictures of
equipment producing AlSiMag technical ceramics
has just been published, This book will give you «
good ideda of the size, versatility and skill of our
organization. We'll be glad to send you a copy if
you'll request our booklet *'50 Years of Progress.”
As you look through it we believe you’ll agree that
we have the equipment and know-how fo handle
YOUR job. '

50TH YEAR OF CERAMIC -LEADERSHIP

~ AMERICAN LAVA CORPORATION

CHATTA"N__OO'GA 5, TENMNESSEE
OFFICES: METROPOLITAN AREA: 671 Brood 51., Newark, M. 1., Mitchell 2-8159 ® FHILADELPHIA, 1649 Morth Broad Si., "Stavensen 4 2833

SOUTHWEST: John A.  Green Co., 6815 Oriole Drive, Dollas 2, Dixen ?9]5 e MNEW ENGLAND, 1374 Massachusetts Ave., Cambridge, Mnss.._ Kirkland 7-4498
LOS ANGELES, 232 Seuth Hill 5t, Mutuel 9076 CHICAGO, 228 Meorth: LaSalle St., " Central &-1721- @ 5T LOUIS, 1123 Washington Ave., Garfield 4959
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Dont Scout Al'ound for Buttons (¢

\\fb‘\ﬁf{’f *

rug LT NP

You can count on Sangamo¢ whenever you need
small sized, light weight button capacitors that
are electrically and mechanically stable.

Sangamo Silvered Mica Button Capacitors meet
all requirements of components for V. H. F. and
U. H. F. applications. They have extremely low
series Inductance—ideal for application in high
frequency circuits. Button capacitors with' tem-
perature coefficients and drift characteristics up to

S,

“. Sangamo can furnish
~ SILVERED MICA BUTTON CAPACITORS for any requirement

and including “E” of JAN-C-5 specification can be
furnished. These capacitors are encased in silver
plated, corrosion resistant brass. The case serves
both as a shield and as the low potential terminal.

Sangamo Buttons are stable over a normal operat-
ing range from minus 50° C to plus 85° C. Higher
operating temperature requirements will be con-
sidered and may be negotiated with our engi-
neering department.

PAPER-MICA-SILVER-ELECTROLYTIC
CAPACITORS

apacitors
that @s...

SANGAMO ELECTRIC COMPANY

MARION,
SANGAMO COMPANY LIMITED, LEASIDE,

IN CANADA:

ILLINOIS
ONTARIO

TELE-TECH * April 1952
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COSMALITE

. Laminated  Phenolic  Tubing t
. §
- x

G

These Ten Grades of Laminated Phenolic Tubing are

-
gia

) being used in the Electronic and Electrical industries with 4 & %‘ :
s astonishing success! L
{res .
. - Note how varied are their properties . . . how endless in
: variety are the diameters, lengths, and wall thicknesses f
in which this tubing is produced by us. {
A grade for every need!
X CLEVELITE COSMALITE
; % Grade E ...... Improved post cure fabrica- Grade SP .. Post cure fabrica-
ﬁ i cation and stapling, ’ tion and stapling.
- - Grade EX ..... Special grade for TV deflec- (319deSS ... General purpose.
. tion voke sleeve, 1
0 Grade EE ..... Improved general purpose. Grade SSP .. Genera PUYP%SG"
0 Grade EEX ... Superior electrical and mois- punching grade.
o , #ture absorption properties.  Grade SLF . Thin wall tubing
3 Grade EEE ... Critical electrical and high —high dielectric Al
o voltage applications. o and compression y
S Grade XAX ... Special grade for govern- = strength. g =
e ment phenolic specifications. =

Tell us your needs. We are known for our
dependable service and prompt deliveries.

=
o
e

g,z o 9? é? e
i
o

e B
B R
. .

- Why pay more?
R G -

! ﬁﬂ?ﬁa@bé’;f& .

6201 BARBERTON AVE. CLEVELAND 2, OHID

PLANTS AND SALES CFFICES at Plymou\‘h,Wisc.,CHicago, Detreit, Ogdensburg, N.Y., Jumesburg, N. J.

5
i
Semoacma e s

; % e o B
. :z - - ABRASIVE DIVISION at Cleveland, Ohio
i R e e o i . .

e N el = CANADIAN PLANT: The Cleveland Container, Canadg, Lid,, Prescott, Ontario
:: S e e i - i
| w L il e e e R G 5
P S e ot
b - REPRESENTATIVES

S e el & ey
B s; aeE el e NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. J.
= : e o

;ﬁ ; 5’%-3-?@ e L NEW ENGLAND  R. S. PETTIGREW & CO., 62 LA SALLE RD,, WEST HARTFORD, CONN.

s o : : : E RS e

o e T EE e - AGO AREA  PLASTIC TUBING SALES, 5215 N, RAVENSWOOD AVE., CHICAGO

e e e e
e . . S e

e s : e AT R S
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In service ¢ In quality ¢+ In selectio

T R S —— R ———

N

In service— 75 years of “Know-How” can prove un-.

beatable when it comes to satisfying your require-
ments promptly and accurately.

In quality — 75 years of “"Know-How” packs a lot of
accomplishments — in research, development and
manufacture — to provide a dependable standard in
all Lavite Ceramics equal to your most stringent
specifications.

In_selection— 75 years of "Know-How” has produced
three main groups of technical ceramics (Lavite Steat-
ites, Lavite Ferrites and Lavite Titanates), each of
which offers unlimited selection in combination of
characteristics.

In short —1I invite you to profit by these 75 years of
Ceramic “Know-How” on both defense and industrial
needs. Steward’s engineers will be happy to work
with and for you — send them your specifications!

D. M. STEWARD MANUFACTURING CO.

3608 Jerome Ave. Chattanooga, Tennessee

Sales Oﬂices i Prz'iza'[)a! Crties

wwWw americanradiohistorv com

Ask for general character-
istic data on all Lavite
Technical Ceramics.

There dare non-critical
Ferrites for non-critical
uses.

TELE-TECH * April 1952
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of Reh;:ble

CK 5654

the high Gm RF pentode

This great, new plant at Quincy, Mass. —

bringing the total Receiving Tube Division
manufacturing area to 400,000 square feet
— is devoted exclusively to the produc-

“tion of Raytheon quality tubes. It is now

operating full blast to meet, and meet
P g

te-C
the remo
Gmphfe' pe

promptly, the tremendous demand for

Raytheon Reliable Miniatures.*

KRAYTHEON WAS THE FIRST...
to develop ARINC Reliable Tubes and produce
them in quantity. CK5654, the first ARINC type,
was initially shipped in October 1947,

Close to 400 Raytheon distributors are at your service on these tubes.
Application information is yours for the asking from Raytheon at
Newton, Chicago, Los Angeles.

RAYTHEON

RAYTHEON MANUFACTURING COMPANY

TELE-TECH * April 1952 27
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TOP ,
PERFORMANCE
000
MCS

and every other
microwave frequency

WORKSHOP PARABOLIC ANTENNAS are now recognized as the
top performers for all microwave frequencies. This is the result of
years of specialization on all types of high-frequency antennas
in laboratories equipped with the most up-to-date research
and test equipment in the industry. Normally, we can meet
your requirements with our standard equipment, but for special
applications, reflectors can be supplied in a wide range of sizes
and focal lengths.

MOdeI 2000 Power Rating 1 kw. continuous
Polarization Either vertical or horizental available at
time of installation.
Reflector Size A8" 72" 96" 120"
Gain (db, approx., 55 30 32 34,5
~ over isotropic radiator)
Half Power Angles (H plane) 9.2° 5.75° 4.25° 3.25°
(E plane) 10.28° 6.4° 4.55° 3.65°
Side Lobes 20 db down or better
Input Connection Weatherproof type “N” fitting. Special fittings

FREE SLIDE RULE—This pocket slide rule quickly computes diameter,
wavelength, angle and gain for parabolic antennas. Reverse side
carries FCC frequency allocations, conversion tables and other data.
Write for your copy.

28

Frequency Range 1990 to 2110 Mes,
Input Impedance 52 ohms nominal

Dish Heaters Available for all models, Capacities range from

VSWR 1.25 to 1 or better over band

are available for RG-8/U, RG-17 /U or %" copper
line. Specify when ordering.

400 to 4000 watts.,
OTHER STANDARD MODELS

FREQUENCY GAIN* HALF POWER ANGLE*
MODEL NO. {MCS.) (DB.) E Plane H Plane
940 920-940 19.0-28.0 19.75%7.8° 17.75%6.9°

7000 5925-7425 36,0-43.0  3.24%1,36° 2.86°1.21°

*Gain and Half Power Angles are dependent on size and
frequency of parabolas, — 4, 6, 8 or 10 foot diamater,

Write for Parabolic Antenna Catalog

The WORKSHOP ASSOCIATES

PIVISION OF THE GABRIEL, COMPANY
Specialists in High-Frequency Antennas
135 Crescent Road, Needham Heights 94, Massachusetts

TELE-TECH ¢ April 1952
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Men who design, engineer and buy America’s products

rely on..and use..National Laminated Plastics because..

“Inlong range planning at National,
emphasis is placed on engineering
research. Designed to benefit Na-
tional’s customers and the entire in-
dustry as well, the operation breaks
down into three broad divisions.
First, testing materials against our
standards and customers’ specifica-
tions. Second, developing new prod-
ucts to meet specific customer
requirements. Third, improving
present manufacturing methods. In
short we at National feel that en-
gineering research provides our eyes
and ears for the future.”

John K. Johnston
Vice President
National Vulcanized Fibre Co.

National Laminated Plastics

nationally known—nationally accepted

A tough horn-like material with high
dielectric and mechanical strength.
Excellent machinability and forming
qualities, great resistance to wear and
abrasion, long life, lightweight. Sheets,
Rods, Tubes, Special Shapes.

i

o

Phenolite possesses an unusual com-
bination of properties—a good elec-
trical insulator, great mechanical
strength, high resistance to moisture;
ready machinability, lightweight.
Sheets, Rods, Tubes, Special Shapes.

Just published! National Laminated Plastics Handbook.
Write for copy. Your company letterhead please.

National Vulcanized Fibre Company

Wilmington
Offices in

Delaware

Principal Cities

Since 1873
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Circuit Breaker Bushing Sleuth

George Holton, electrical scientist in
National’s lab, is testing a Phenolite
circuit breaker bushing for dissipa-
tion factor at 60 cycles. Tests of this
character are constantly carried on
for production control and in the
developroent of new products.

Hardness gets its full measure

Important in the production control
and development of Phenolite and
National Vulcanized Fibre is the
degree of punchability of stock for
meeting particular customers’ speci-
fications. This laboratory research
operation with the Rockwell Hard-
ness Tester is shown above.

Phenolite Varsity 1952

Here’s the teain of skilled sclentists,
captained by Gerald H. Mains, who
occupy key positions at the Pheno-
lite laboratory. They're evidence of
National’s continuing research pro-
gram. Their combined know-how is
quickly available to National’s
customers.
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HEW \'l-‘)ltl( CJ'F'r {18)
CABLE ANLAB-W.T,

Heathbit
5" OSCILLOSCOPE KIT

@ New '‘spot shape’ control for spot adjustment — to give really sharp
focusing.

A total of ten tubes including CR tube and five miniatures.

Cascaded vertical amplifiers followed by phose splitter and balanced
push-pull deflecticn amplifiers.

Greatly reduced retrace time.

Step attenvated — frequency compensated — cathode follower ver-
tical input.

Low impedance vertical gain control for minimum distortion.

New mounting of phase splitter and deflection amplifier tubes near
CR tube base.

Greatly simplified wiring layout.

Increased frequency response — useful to 5 MC.

Tremendous sensitivity .03 RMS per inch Vertical .6V RMS per inch Hor.
Dual control in- vernier sweep frequency circuit — smoother acting.
Positive or negative peak internal synchronization.

Multivibrator type Wide Range Sweep Generator.

A brand new 1952 Heathkit Oscilloscope Kit with a multitude of out-
standing features and really excellent performance. A scope you'll cruly
like and certainly wanc to own.

The kic is, complete with all parts including all tubes, power wrans-
former, punched and formed chassis, etc. Derailed instruction manual
makes assembly simple and ¢ instructions,
pxcronals diagrams, schemaric, circuir de-

scription and uses of scope. A truly out-
standing value, . $ so
MODEL 0-7

SHIPPING WT. 24 LBS.

Hearhbc?~ VACUUM TUBE.
VOLTMETER KIT

@ New styling — formd case for beauty.

® New rruly compact size — Cabinet 4¥8” deep x 4-1/148" wide
x 7%’ high.

® Quality Simpson 200 microamp meter.

@ New ohms battery holding clamp and spring clip — assurance of
good electrical contact.

@ Highest quality precision resistors in multiplier circuit.

® Calibrates on both AC and DC for maximum accuracy

® Terrific coverage — Reads from VaV to 1000V 'AC, I/2V to 1000V
DC, and .1 to over 1 billion ohms resistance.

® Large, clearly marked meter scales indicate ohms, AC Volts,
DC Volts, and DB — has zero set mark for FM a[ngnment

® New styllng presents attractive ond professional appearance.

The 1952 Model Heathkit Vacuum Tube Volumeter!
Newly designed cabinet combines style and beauty
with compacrness. Greatly réduced size w occupy a
minimum of space on your work-bench. Covers a tre-
mendous range of measurements and is easy to use.
Uses only quality components including 19 precision
1€sistors in multiplier circujt for greatest accuracy,
Simpson 200 microamp meter with easy to read scales
for fast and suré readings.

All parts come right with kit, and complete

instruction manual makes assembly a cinch.

MODEL V-5
SHIPPING WT. 5 LBS.

www americanradiohistorv com
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P Basic Slotted LlneEqulpment

for measurements of POWER Y VOLTAGE
IMPEDANCE ¢ ATTENUATION ﬁ' STANDING -WAVE RATlO

‘between 300 and 5:000 Me

% Universal Connectors Ellmlnate Male-Female Adaptors

Excellent Electrlcal Characteristics %

* Interchangeable Units % Inexpensive

Type Cost

One 874-LLB Siotted Line. . ... ... ....... $220.00 -
One 874-D20 Adjustable Stub (20 em). ...... 10.50
One 874-D50 “ B0 em). ...... 12.00
25 ft. 874-A2 Polyethylene Cable. .. .. ....... 6.75
T'wo 874-B Basic Connectors. .. ... ......... 2.50
Two 874-C Cable Connectors. .. ... ....... .. 4.00
Two 874-C8 Cable Connectors. . ............ 4.00
One 874-LA Adjustable Line. ... ........... 15.00
’ . : . e . . Two 874-P Panel Connectors. .. ............ 5.00
FOR a relatively sma!l investment, any  tors minimizing reﬂ‘gctlon§ and discon- One 874-Q1 Adapior to Type N . ... ... .. 4.50
lgboratory can be e'qUIPPCd wlth slqtted tinuities caused by dielectric supports. Two 874-R20 Patch Cords . - .o\ .. 12.00
Mg yubaE S0 L with which a A probe,.mounted on a carriage with a One 274-NF Patch Cord .. ................ 2.50
considerable number of impedance and 50 ¢m maximum travel, samples the field One 874-Q6 Adaplor .. 9200
standmg—wavemeasu,rerpents can bem.adg. within the line. A bullt in crystal recti- One 274-NE Shiclded Connector ___________ 5 50
The Type 874-EK Basic Coaxial Kit is fier is used as a detector of the r-f voltage One 874-T Tee 7.50
offered as a complete package for this mdu}:ed in the.prolzre The rectblﬁer is tunec} One 874-WM Maiched 50 Ohm Termmatwn 10.50

pur 0se. to the operatmg (] UCHCY Y means O _ -

TI})w G-R Type874- LB Slotted Lineisone adjustable stubs. Terqminals are provided 822 g;i_gg g}:;:g:zz:é ;:::ZZ:ZZZ: u 2(5)8
of the important basic measuring instru~ so that a receiver can also be used as One 874-7 Adjusiable Stand. . . ... .......... 12.50

ments for use at ultra-high frequencies.
With it the standing wave pattern of the
field inacoaxial transmission line can be de-
termined quickly, simply and accurately.

The G-R Slotted Line is a 50-ohm, air
dielectric, coaxial transmission line with
a longitudinal slot in the outer conduc-
tor. The inner conductor is supported at
its ends only, by two Type 874 Connec-

a detector.

A large number of associated elements
and inexpensive auxiliary units are avail-
able. These include Unit Oscillators,
Unit Power Supplies, Amplifiers and De-
tectors, Mixer Rectifiers, Voltmeter
Rectifiers, Bolometer Bridge, Voltmeter
Indicator, Attenuators, Line Elements,
Filters, Adaptors, etc.

Ideal for the UHF T-V Band

Complete Kit $342.25

EENERAL RADI[I Company

275 Mossachuse"s Ave. Cambridge 39, Mass,

90 West St. NEW YOI!K ]

920 S. Michigan Ave. CHICAGO 5

1000 N. Seward St. LOS ANGELES 38 -

GENERAL RADIO COMPANY, 534

The versatility of the entire. 275 Massachusetts Ave., Cambridge 39, Mass.

line of G-R u-h-f measuring equlpment

is based ok, the Type 874 Connect
with which all coaxial elements are equ1ppe(zi€
These universal male-female connectors
are designed for simple, quick, plug-in
connect and disconnect. Each §
will plug into any other.Their electrical
and shielding characteristics
are excellent. Conversion adaptors for use |
with other types of terminals are available.

Send me the 16-Page Booklet describing the complete lin
of G-R slotted line measuring equipment.

Address...... ... ...
STREET
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" Design 'of' electronic equipment and TV receivers

‘for the higher fre‘quencies is simplified by a new

,?Sprague. A completely new construction using a
disc capacitor element.instead of the conventional
dleleclrlc tube results: in. higher self-resonant fre-

quencies and improved circuit efficiency.

For bypass applications, Types 505C, 506C, 507C

© ‘and 508C are unique. The dielectric button is housed
m '_'_m o recess in the top of a hex-heud machme screw
'_al'ld is ‘sealed against meaisture by a plashc resin.
; .:':Thls sh.g,eldgd c.onsi_ruc_hon minimizes ground induc-

~ tance .u.n.d‘k_eep__s it at a fixed value while providing
a short bypass path fo ground, which is radially
uniform over. the capacitor element. ‘The lug ter-

"”a».help mumfum short, umform Iead Ienglhs.

2 30..‘
EritE

32

series of buiton' ceramic cupacnors developed by

minals are essenﬂally at tube socket termmal height -

503C is its feed-thru coun?erparl'. The dlsc_'
element is resin-sealéd in a recess in the t

metal shell.

Type 502(‘. "shlrl stud" capaﬁ"

these new and different capucﬂors

on your:company letterhead from
Company, Noﬂh#ﬂdnﬁﬁfﬁﬁnss: 3

TELE-TECH °* April 1952
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NARTB's Engineering Department

Achievements Include: Annual BC Engineers’ Conferences; TV Consfrucfion-Cost Surveys;

Recording and Reproducing Standards; Engineering Handbook; Audio Proof of Per-

formance; Sample Transmitter Logs, and Survéy of Aeronautical Hazards and Towers

In 1922 a group of radio-station owners conceived the
idea of an association of broadcasters. Thus the old
National Association of Broadcasters was born, with
Commander Eugene F. McDonald, now president of
Zenith Radio, as its first president. Although primarily
concerned with the management side of radio, the need
for a complete service to the broadcaster was recognized
in the 1938 reorganization, and an engineering depart-
ment was added.

In the fourteen years since the engineering department
was formed, the NAB changed its name to National
Association of Radio & Television Broadcasters. Creation
of the engineering department brought forth fruit in the
form of much needed standardization of many operations
and performances in the broadcast engineer’s field. The
current Engineers’ Handbook, the fourth edition, is a
monument to the work of Director of Engineering, Neal
McNaughton, and his department.

Prometing Interests of BC Engineers

The current Broadcast FEngineers’ Conference at the
Annual Convention (Chicago, Hotel Hilton, March 31 to
April 2) will be the sixth such annual engineering event.
With intense interest generated by the imminence of the
TV thaw and heightening activity in UHF-TV, last year’s
attendance of 500 engineers listening to 21 technical pa-
pers, will doubtless be eclipsed. Considering that the
oproadcast engineer is so often underpaid, and nearly al-
ways discounted as an important entity by radio-station
owners, the efforts of the National Association of Radio
and Television Broadcasters in promoting this service
for the industry’s engineers are being well rewarded.

In all, 1411 radio stations now have membership in the
NARTB. This total is made up as follows: 960 AM sta-

YELE-TECH °* April 1952

tions; 365 FM stations; and 86 TV stations. These figures
are interesting in that about half the active FM stations,
about a third of the AM stations, and over two-thirds of
the TV stations support the NARTB. The TV figures are
especially significant and reflect the support which TV-
station owners give the national organization in its fight
to get the freeze lifted and TV allocations increased. It is
a sign of the times that the TV owners are now support-
ing their organization in their fight for “lebensraum,”
whereas only a decade ago it was the AM operators who
were ardent supporters.

Participation in Industry Problems

Representing the interests of every broadcaster,
whether member or not, the Engineering Department
participates in FCC, NARBA, CCIR (International Ra-
dio Consultative Committee) meetings and all domestic
hearings concerning frequency allocations and broadcast
rules. While not providing consulting service for indi-
vidual stations or problems, the department handles
those which appear to aflect its members as a whole—
even including flying the Director of Engineering to
Hawaii as a witness in a tax case affecting all broad-
casters! A

Seven other NARTB departments, besides engineering,
exist to serve the broadcaster; these are the Audio—
including FM and AM; Video; Employer-Employee Re-
lations; Government Relations; Legal; Public Relations;
and Research Departments. The latest, and probably
most important, promulgation by the NARTB is its TV
Code. Issued in an effort to save television from tripping
over “low necklines,” both real and figurative, the Code
and Seal of the NARTB may be the deciding factor in
avoiding future legal FCC censorship.

33
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RADARSCOPE

Revealing Importani Advances Throughout the Spectrum

of Radio, TV and Tele Communications

MANUFACTURING
MATERIALS AMPLE for 1952 TV expansion, de-

clares the RTMA Television Committee’s task force
assigned to study the effect on materials and manpower
caused by the lifting of the “freeze.” The task force con-
cludes that:

1. The requirements for TV transmitters, ampli-
fiers, cameras, studio equipment and antennas
can be met from present inventories of equip-
ment and the current rate of material allocations
to manufacturers of this equipment.

2. The requirements for construction materials for
existing structures to amounts which can be
buildings and towers can be reduced by utilizing
provided under self-certification NPA regula-
tions.

3. There will be an increased demand for TV re-
ceivers which may not be completely satisfied by
the industry’s programmed production. How-
ever, a continuation of first quarter NPA allot-
ments of critical materials will permit extension
of TV service to more people in more areas.

TELEVISION
TV WITHOUT CRT is the long range object of sev-

eral research projects presently being carried out. The
high cost, large bulk, limited practical size, and relative
fragility of picture tubes are lending impetus to the
search for a system which will overcome these draw-
backs. Of particular interest to economy-minded engi-

Equipment for checking television fransmission, employed by American
Broadcusting Company in conjunction with master control installation
shown on our front cover. The five racks, left to right, contain: 1) Video
patch panels and distribution amplifier, 2) Circuits for feeding film studio
camera outputs simultaneously to outlying studio, 3) Grey scale generator,
pulse cross monitor for examining sync pulses, and waveform oscilloscope,
4) Avudio distribution panel, and 5) Private telephone line connections.
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neers are the savings made possible by substituting a
simple viewing system for the elaborate equipment nec-
essary for theater TV and other large audience displays.
One method to eliminate the CRT considers the use of a
single light source which scans the picture area by means
of a synchronized shutter or rotating prism arrangement.
The selected beam of light passes through a medium with
variable light transmission characteristics, and is pro-
jected on a movie screen. A second system under investi-
gation has a two-planar crossed-wire grid arrangement
incorporated in the screen itself. Each wire junction
represents a picture element, and when a potential is
selectively impressed across the junction chosen by the
electronic scanning system, a phosphor or gas emits light
with an intensity proportional to the magnitude of the
potential. With some modifications, either of the two sys-
tems can be adapted to color TV, still maintaining the
almost unlimited size of its presentation. However, let
us not hurry to convert our conventional picture tubes’
to fish bowls and flower vases—it may be several years
before the myriad of obstacles to a workable system can
be overcome and a practical CRT-less viewing arrange-
ment realized.

AVIATION
INTERNATIONAL AVIATION will receive in-

creased attention this year,—particularly the South
American and South Atlantic routes and areas. ILS and
GCA installations will be ‘added in many regions and the
US manufacturer will find his sales restricted only by
material shortages. In particular, high-altitude naviga-
tion equipment such as radicsondes for use in charting
winds at 40,000 feet and above, to provide reliable infor-
mation for the new high-flying aircraft will be demanded
of designers. All phases of airborne electronics will

shortly see an expansion similar to that experienced
around the end of World War II,

RADIO BEACONS

“MOPAT* is short for a new master-oscillator,
power-amplifier transmitter which is extending the
reach of airway radio beacons. With airplane speeds
rising, the 200-mile range of the previous 6-kw trans-
mitter is not enough. A pilot runs out of range of a bea-
con too quickly. With 16 kw delivered by Mopat the
beacon can be picked up by the pilot for bearings 400
miles away. Mopat is a crystal-controlled pulse trans-
mitter operating at 1000 megacycles. It makes use of
the recently developed high-power klystron tubes, which
are an outgrowth of radar work.

TELE-TECH * April 1952
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FLAT RESPONSE in audio amplifiers and sound
reproduction equipment does not necessarily produce
the best subjective hearing reaction. This growing trend
of thought in the industry is based upon the observation
that at high sound intensity levels which result in dis-
comforting listening fatigue, the ear tends to shift its
response from the easily overloaded and sensitive mid-
range (about 800-3500 cps) by hearing low frequencies
lower and high frequencies higher. Furthermore, much
of the speech information is contained in the high and
low frequencies. Consequently, greater listening comfort
may be induced by attenuating the mid-range about 2
VU instead of providing a flat response throughout the
audible range.

INSTRUMENTATION
ELECTROLUMINESCENT PHOSPHORS will

find numerous applications in the next few years in self-
luminous instrument dials, complex circuit failure warn-
ing systems, control board indicators, and glow lamps or
tubes formed in the shape of flat plates. Unlike the phos-
phors used in fluorescent lamps and cathode-ray tubes,
these types convert electrical energy directly into light
without the intermediate action of electron or ion im-
pingement. The electroluminescent powder is supported
in a dielectric medium between two plates of a capacitor,
one of which is transparent. When a potential is applied
to the capacitor plates, the phosphor is excited and light
is emitted. Brightness of the light emission is determined
by the intensity and frequency of the electric field. (See
also TELE-TECH, July 1951, p. 62)

COMPUTERS
IT USED TO BE that the mathematics defining

many “effects” noted in research laboratories were de-
veloped long after the practical experiment, and in some
cases even after the physical results had been trans-
lated into a practical application. Times are changing,
Now, in place of the experiment, it is frequent practice
to determine mathematically beforehand whether or not
the contemplated device or technique will work. Elec-
tronic computers, because of their high speed and their
ability to solve even the most complex equations are
playing a leading role in present day development. As
the components used in computers are made smaller and
smaller, and perhaps through the use of transistors, the
physical size and costs of these machines may ultimately
be brought to a point where no research laboratory can
afford to be without one.

TELE-TECH < April 1952

BODY-HEAT is the new power source proposed by
Princeton, N.J., seers for future wrist-watch radios em-
ploying transistors. Since the average human body radi-
ates about 60 watts continuocusly, day and night, it is
high time that this wasted heat energy is put to work,
even at its low temperature potential of 98.6 degrees
Fahrenheit. Probably 10 watts or more could be picked
up from a chest-and-belly pad; 5 watts from an inside
money-belt! These thermal quantities should be ample
to operate practical buckle-on portable radio devices.
Human energy has already been harnessed to drive
the self-winding watch and the pedometer; now body-
heat may have a use in operating wrist radios, hearing
aids, or additional supersensory electronic devices, even
adding to the five senses with which nature has endowed
the marvelous human machine.

NAVIGATION

New “‘reflection plotter,” developed by Raytheon for use in conjunction
with shipboard radar, enables mariners to accurately interpret all move-
ments of nearby vessels, By marking successive locations of ships on the
plotter, us seen on the PPl below, it becomes peossible to determine the
course of all ships within range of the radar, and to determine how far
away and when these vessels will pass. Any lines that project across
center of PPl represent collision courses. By knowing elapsed time be-
tween successive position dots, what operating range radar is set for, the
amount of time remaining to avert disaster can quickly be determined.

35
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Fig. ¥: Drawing of relay shows taut metal ribbon

CONTACT

AQUADAG

ELECTROSTATIC RELAY—SIDE VIEW— VERTICAL SCALE x 50

suspended over contacts, paraliel to conducting

plate. Potential applied between plate and ribbon defiects ribbon down against contacts, closing circuit

By EUGENE W. PIKE, Head, Applied Physics Section
Raytheon Manujfacturing Co., 148 Califjornia St., Newton 58, Mass.

N designs limited to conventional
voltages, spacings, frequencies, and
materials, electromechanical trans-
ducers (motors, generators, relays,
etc.) based on electromagnetic forces
are far more compact and efficient
than transducers based on electro-
static principles. A number of physi-
cists and engineers have pointed out,
however, during the past quarter- °
century, that if very clean, very pre-
cise elements are used with close
spacings, in a high vacuum, with
high voltages, the reverse is true—
the electrostatic devices are much
more compact and efficient. This
paper presents a brief and wholly
theoretical study of an electrostatic-
ally-driven relay, intended in the
first instance to illustrate the re-
sources of this approach.

This study indicates that a relay
based on the electrostatic deflection
of a taut metal ribbon has a number
of properties difficult to attain in
conventional electromagnetic de-
signs. These include:

a. Size and weight comparable to

subminiature tubes.

b. Holding power - consumption

ranging from microwatts down
to micro-micro-microwatts.

3é

c. Operation directly from rv-f
power of any frequency.
d. Practical operating times below
fifty microseconds.
Tts limitations at the present stage
of design, are the very low power-
handling capacity of the contacts,
and false operation under quite
small (20 g) transverse accelera-
tions. To some extent, speed can be
exchanged for stability, producing a
relay having the small size, weight,
and power consumption mentioned
above, but operating times of a few
milliseconds. '

The design considered in this

- paper is shown in Fig. 1; a thin rib-

bon of metal is stretched taut,
parallel to a fixed conducting plate.
If a potential difference is applied

between the plate and the ribbon,

the ribbon will be deflected from its
initial position by the electrostatic
force, and this motion can bring it
against suitably placed contacts, so
that it acts as a relay. The specific
arrangement shown, in which the
ribbon is stretched over a grooved
block, with the deflecting plate
formed by a layer of conducting ma-
terial on the bottom of the groove,
was suggested by Paul Stutsman.

wwWw americanradiohistorv com

Design ol

High speed relay useful

tures low power con-

To prepare for the mathematical
study using the cgs-esu system of
units, let the length of the ribbon
between supports be 2 x,, its thick-
ness be h, and its mass per unit area
be m. Let the spacing between the
ribbon and the deflecting plate be a,
the tension per unit width be T, the
stress in the ribbon be Y (dynes/
cm?), the density of the ribbon be D,
and the potential difference be P.
The deflection of the ribbon under
the electrostatic force will be u(x),
where x is the distance from the
center; the analysis is in terms of
the proportional deflection y(x) =
[u(x)/a].

The equilibrium of the ribbon at
any point along its length, and at any
instant of time, is given by

T (32 p/a x 2) = n (2 w/3 t2)

-PYer (a-w2=0 (1)
where the first term is the pressure
on the ribbon arising from the ten-
sion, the second is the accelerative
reaction, and the third is the electro-
static pressure. This equation is
easily derived by reference to the
sketch of Fig. 2. In this sketch, the
ribbon is being accelerated down-
ward by the electrostatic force, and
u is chosen to be positive upwards.
Then, according to this sign conven-
tion, the electrostatic pressure [the
third term in Eq. (1)] is negative.
The pressure arising from the ten-
sion arises because the tensions act-
ing on the opposite ends of an ele-
ment of length dx are not quite
equal and opposite, but deviate from
exact opposition by an angle (3%*u/
5x2)dx; the resultant of the two ten-
sions is then (per unit width) T dx
(3?u/%x?). Dropping the dx to get
the force per unit area, or the pres-
sure, results in the first term of Eq.

Fig. 2: Sketch of forces acting on ribbon shows
the electrostatic force acting downward against
the tension and accelerative reaction
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l
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- Subminiature Electrostatic Relays

in gircraft, computer and telemetering applications, fea-

sumption and direct operation from r-f at any frequency

(1). This force is directed upward,
so that the term must be positive;
both T and (2%u/3x?) are, in our sign
convention, positive, so the term will
have a positive sign in Eq. (1).

Similarly, since the ribbon is being
accelerated downward, there is an
inertial pressure, directed upward,
equal to the mass per unit area times
the acceleration, or m(3*u/3t?). The
pressure is positive, m is positive,
but (22u/3t?) is negative in our sign
convention, so the term must have a
negative sign in Eq. (1).

Re-arranging, and writing in
terms of y,

(32 ,y/a t2) - {po2 (32 7/3 X 2)
-P98r a3 m (1 -2=0 (2

where ¢, — \/T/m = /Y/D = 4B,
X,; B, is the natural frequency of the
undefected ribbon. ‘
This nonlinear partial differential
equation does not admit a simple
solution, especially if impedances in
the line to the deflecting plate cause
the potential of this plate to change
as the ribbon deflects. Under special
conditions where one or more of the
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Fig. 2: Gruph of design function shows ribbon
stability af varicus proportional deflections

terms are zero or fixed, useful
special solutions can be obtained.

The equilibrium positions of the
ribbon are obtained by setting the
time derivative equal to zero. If P
equals V, the applied potential to the
plate, the resulting equation is

(32 y'/9 x 2)

+ Vg a8T (I -,02=0  (3)
where the prime denotes equilib-
rium. This equation can be inte-
grated directly to provide a relation-
ship between the length 2x, of the
ribbon and the equilibrium deflec-
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tion 57’0 of the center of the ribbon,
whose form is

Xo = (1/B) I~ )2
]:)’o' + (I = yo') tanh -1 /;O_l:l {u)

where B? = V?/8ra®T for brevity.
A graph of this function is shown
in Fig. 3. The striking feature of this
plot is that there is a definite maxi -
mum for the real value of (B,x,), at
about 0.58, which occurs at a propor-
tional deflection of y', —=039. A
little investigation shows that at thig

CONTACTS TO
SAME SCALE
o4l | I ——

PROPORTIONAL DEFLEGTION

X = DISTANCE FROM CENTER

Fig. 4: Proporlioﬁnl ribhon deflections for dif-
ferent valves of T; verticol scale magnified

point the ribbon becomes unstable,
with the center portion snapping
over against the deflecting plate.
This, then, provides the first prin-
ciple for the design of relays of this
type: -

In order to obtain a stable design,
the proportional deflection in any
equilibrium position must be less
than about 0.08, and the value of
(B,x,) must be less than about 0.4.

The pressure between the taut
flexible ribbon and a contact must
arise in the same way as the first
term in Eq. (1) that is, by a change
in direction of the ribbon arcund the
contact. In this case, the force will
be, as before, the total tension times
the angle turned around the contact.
This angle turned is called the
“wrap.”

Since, in order to produce large
electrostatic forces with reasonable
voltages, it is necessary to make the
spacing a very small, this small
value of the stable proportional de-
flection constitutes a severe limita-
tion on the designer. It essentially
eliminates the use of normally-
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closed contacts, since the ‘“wrap”
around any practical contact would
have to be greater than the limiting
stable deflection. For normally open
designs, however, this limitation
may be evaded by using the contacts
themselves to support the ribbon in
three sections, in the equilibrium
deflected position. For the condition
that the contacts are one-third of the
way from the undeflected ribbon
position to the deflecting plate, and
that the center span of the ribbon
is three-tenths of the total length,
then values of (B,x,) for the free
ribbon as large as 0.6 can be used in
manufacture with reasonable confi-
dence in the stability of the produect.
Rewriting Eq. (2) in the form

(2 ,/312)- (32 , /272)

=(By%)2 (I1- ,)2 =0.3(1- ,)2  (8)

where T =1t ¢,/x, and z = (x/x,)
are- abbreviations, an estimate of
y (T, z) can be built up, by difference
techniques closely allied to the
familiar “relaxation” process of the
stress analysts, on a' grid in the
{7, z) plane which has y — 0 when
z = & 1, or T = 0. Fig. 4 shows this
approximate solution, in steps of 0.2
in 7, with the vertical scale magni-
fied for clarity. The contacts con-
sidered in the paragraph above are
marked in to scale, and it is plain
that the ribbon will make contact at
about - =— 1.5.

Since T = t ¢, /x,, the closing time
t. of the relay, after application of a
step function voltage V, will be

te = 1.5 Xy/ag = 1.5 %, /DY ;

T=Yh=225x20n/t2 (6
Substituting this in

(B, X,)2 = 0.3 = V.2 X2/~ a1  (7)
the final result is
tce = 20 a3 Dh/vz {8)

This is the second basic equation
for the design of electrostatic relays,
relating the closing time to the
mechanical and electrical param-
eters. Notably, the closing time is
proportional to the three-halves
power of the spacing between the
ribbon and the plate, but only to
the square root of the mass per

(Continued on page 116)
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Fig. 1: Overall view of all-purpose TK-11A

| By A. REISZ
TV Terminal Equipment Engineering
RCA Victor Div., RCA
Camden, N. J. .

HE new Image orthicon camera
Tequipment (TK-11A and TK-
31A) for monochrome television
pickup is a successor to the well
known TK-10 and TK-30 equip-
ments. These new units embody
many improvements and continue to
include all of the desirable basic

A New All-Purpose

Imagine orthicon equipment, designed as successor to

characteristics of the earlier models.

The new design, with the overall
objectives of greater stability and
flexibility, is centered around a
single type of all-purpose camera
which may be used for either field
or studio applications. Associated
with the camera is a new electronic
view finder, also available in only a
single design which matches the
camera. Past practice in the packag-
ing of studio and field camera con-
trols and power supplies has been
continued, but with improvements.
The general appearance and char-
acteristic styling of the RAC equip-
ment have been preserved, making
it possible to mix new and old equip-
ment without sharp contrasts in
appearance.

Almost complete interchangeabil-
ity with the TK-10 and TK-30
equipments has been achieved. This
is a valuable feature since it permits
substitution of new units for old, or
vice versa, in case of emergencies.
The interchangeability extends to all
of the major units, lenses, and inter-
connecting cables with the exception
of the field power supply. In this
case, the older unit may not be sub-
stituted for the new unit because of

Fig. 2: View of interior shows accessibility. View-finder, circuits, and orthicon can he reached quickly
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the increased power requirements
of the new field camera chain. How-
ever, the new field pewer supply
may be substituted for the old unit.

For the most part, operating tech-
niques are the same as for the older
models. The principal operating con-
trols have been retained in the same
forms and in the same locations.
However, many of the secondary
controls have been relocated or
eliminated, and some new controls
have been added.

Hand in hand with the evolution
of the new Image Orthicon Camera
came the design of necessary associ-
ated studio equipment. Such equip-
ment includes the new viewfinder,
studio camera control, field camera
control and a redesigned field power
supply. It is obvious that this equip-
ment does not comprise all of the
necessary operating units of a cam-
era chain and, therefore, in our
reference to the TK-11A and TK-
31A chains we intend to also include
familiar units of previous designs
that are necessary to make the
equipment chains complete. Figs. 4
and 5 are block diagrams of items
making up the camera chain. The
Master Monitor (TM-6A) is a com-
pletely new design.

Camera Design Features

The camera comprises a mounting
for the image orthicon pickup tube
together with its focus, deflection
and alignment coils, complete hori-
zontal and vertical deflection circuits,
a video pre-amplifier, and an optical
system consisting of a turret with
four lens positions and means for
adjusting optical focus and iris open-
ings. It is entirely self-contained
except for a B power supply and
certain -electrical controls which are
located, for operating convenience,
at the camera control. All electrical
connections are made through a
single cable and plug which carry
input power and sync generator
signals to the camera, and video out-
put and control circuits from it.

Physically, the camera is divided
into three main compartments. In the
center compartment is located the
pickup tube with its deflection, focus
and alignment coils. The two side
compartments, accessible by opening
the side doors, contain the video and
deflection amplifiers respectively. On
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Television Camera

well-known earlier units, keynotes performance stability and flexibility

Fig. 3: Yoke assembly and focus drive mechan-

ism removed from camera.
fitting and plug for

Note blower has
electrical connect.on

the front end of the camera is the
lens turret, and on the rear are some
of the electrical controls and the con-
trol handle for rotating the turret
and certain of the electrical controls.
On the right-hand side of the camera
(from the rear or operating position)
is the optical focus control handle.
This focus control and the turret
handle are normally the only two
controls which require the attention
of the camera man during a pro-
gram. An essential adjunct of the
camera is the viewfinder which per-
mits the camera operator to evaluate
his framing, focus, field of view and
scene content.

Ball Bearing Slides

The camera focus coil—yoke—
alignment coil assembly moves on
ball bearing slides. Although rigidly
fastened to the frame when in posi-
tion, the entire assembly is remov-
able in a few moments for servicing
because it is a plug-in unit. This
suspension is  smoothly driven
through its entire travel for optical
focusing by 2V turns of a focus
knob. The knob remains in place
when the side deor is opened. This

remarkably simple yet rugged drive
mechanism imparts a non-linear mo-
tion so that relatively great image
orthicon motion per degree of knob
rotation is obtained for long focal
length lenses and close ups. In con-
trast, a vernier motion is provided
near infinity focus and when short
focal length lenses are in use where
rapid motion would make accurate
focusing difficult.

The improved yoke provides better
shading, less geometric distortion and
improved shielding of deflection
fields from the image section. A
simple wrap-around mu-metal shield
extends from the image end past the
alignment eoils for quite complete
shielding against external magnetic
fields.

Alignment Coil Assembly

An entirely new alignment coil
assembly has been incorporated in
the camera. It comprises two pairs
of coils in space quadrature so that
independent control of currents in
the two pairs of coils will produce a
correcting cross field in any direction
required. In this system, no mechan-
ical adjustment of the coil is re-
quired; it is rigidly mounted. The
alignment procedure involves the
simultaneous adjustment of two po-
tentiometer controls which deter-
mine the currents in the two sets of
coils.

In order to simplify the alignment
procedure, an auxiliary orthicon
focus contrel has been included in
the camera. Temporary control of
orthicon focus at the camera may be
selected by operating a switch on
the rear of the camera. The camera

man himself may then “rock” the
focus back and forth to check the
setting of the alignment controls
without requiring the services of a
second operator at the camera con-
trol position. At the conclusion of
his adjustment procedure, the select-
or switch may be returned to normal,
and the control of orthicon focus is
thereby restored to the camera con-
trol position.

The cooling blower is readily un-
plugged and removed from under-
neath the camera and when slipped
in place makes connection with a
gas mask type hose which directs
clean cooling air to the base end of
the image orthicon. This air is re-
strained at the base end by a gasket
and is forced between the tube and
deflection coils and between the yoke
and focus coil where space has now
been provided. A redesigned shoul-
der socket and retaining mask permit
exit of air in the front while a pre-
set thermostat contained in the mask
(in intimate contact with the photo-
cathode) samples tube temperature
to activate a relay-rectifier circuit
for blower cycling free from elec-
trical surge. This arrangement is
capable of automatically maintaining
proper orthicon operating tempera-
ture for stable performance and
longer tube life. Provisions are also
made for continuous operation of the
blower and the target heater to meet
extreme conditions.

Remote Iris Conirol

To facilitate proper adjustment of
the light reaching the photocathode
of the pickup tube, a system for re-
mote control of the iris in the ob-

Fig. 4-5: Block diagrams of equipment crrangement for (1) field camera chain and {r} for studio camera chain
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TV CAMERA

(Continued)

jective lens has been included in the
camera. The system includes both
control and indication of iris setting.
This is provided at the camera con-
trol position. The movement of the
iris is obtained with a small de mo-
tor and gear train mounted directly
on the lens and coupled to the control
circuit through brush contacts on
the turret. A potentiometer, also part
of the motor assembly, geared di-
rectly to the iris gives an electrical
potential which indicates the iris
position. This indication is presented
on a meter at the control position.
The circuit connections for both
motor control and indication are
made through the camera cable by
superimposing these circuits on the
existing program sound circuit. The
only operating control is a two-way
lever key (telephone type) which
provides for reversal of the motor
for opening or closing the iris. Mo-
tion over the whole range is accom-
plished in about 6 seconds. A control
panel, including motor power supply,
control key, and meter, is available
as part of either the field or studio
type of camera control.

Lens turret control is positively in-

dexed with an improved hand grip
and a hollow shaft for the use of
special lenses. A one-piece turret
shaft, with a large opening from end-
to-end, is employed. Space is pro-
vided behind the turret for a filter
disc to control light without impair-
ing control of focus depth. Write-in
tabs indicate the lens in use.

dther Camera Features

Side compartments are enclosed
by hinged covers. Sturdy handle bars
on the doors provide easy portabil-
ity. Adequate ventilation is allowed
but a splash plate protects the cam-
era interior. A strong catch mechan-
ism holds the door secure but can be
easily released with one finger. When
open, the doors are held horizontal
with knuckle type stays to provide
a ready service shelf.

Fig. 6: Rear view showing ‘'setup controls”
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Protection of the Image Orthicon
is assured through the use of a
circuit which cuts off the tube when
there is loss of driving signals, de-
flection circuit failure, or failure of
the activating relay.

Vertical deflection incorporates
feedback and phase correction for
excellent linearity and stability
without need for linearity adjust-
ments. Target blanking insertion is
at low impedance to eliminate cross-
talk problems. Horizontal deflection

has excellent linearity, single knob

linearity control, and freedom from
transients by an improved push-pull
type circuit and a novel ferrite out-
put transformer. A seven microsec-
ond return time insures good
operation even with the extreme de-
lay conditions associated with 1000
foot camera cable operation. Both

Fig. 7: Underside view of new camera.
Blower assembly at right pulls out easily

deflection circuits can be switched
from normal scan to 159 over-scan
to guarantee against burned target
areas during warm-up and rehears-
als, while maintaining linearity and
aspect ratio. Adequate and sym-
metrical centering controls are avail-
able.

A pulse type high-voltage supply
provides stable picture tube operat-
ing potentials and, incidental to this,
a resistive conflgurating maintains

" constant loading on the —500v. supply

as image focus is varied to speed the
narrowing-down process when oper-
ation is being optimized during set-
up. ,
Focus modulation circuitry pro-
vides low-impedance feed of hori-
zontal and vertical parabolic wave-
shapes in a 4/3 aspect ratio to the
orthicon wall to provide continuous
beam focus over the usable target
area. Improved corner resolution re-
sults as does also the possibility of
defocusing all multiplier blemishes
simultaneously with a minimum of
sacrifice in resolution.

The decelerator control is now
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Deflection side of camera. Note

Fig. 8:
miniaturized components, accessibility, and
the convenient grouping of “‘setup’’ controls

continuously variable fro 0-120V
for accurate port hole control. Image
accelerator control provides “S”-
distortion correction. Vertical de-
flection reversal is provided by a
switch for quick transformation to
operation with the type TP-10A
portable film projector for field film
insertions. Switch is made at the
same time to a preset centering po-
tentiometer to insure operation with
the same target area. Horizontal de-
flection reversal is possible in that
two coaxial leads feed the yoke so
that a simple change of the yoke
connections at the yoke plug will
permit, for example, multiplexer
operation.

Horizontal shading at the camera
position allows shading the view-
finder picture. A multiplier video
gain control allows a cure in the
rare case of dynode overload. A line
voltage tap switch compensates for
line voltage drop associated with
different cable lengths. An elapsed
time indicator conveniently records
hours of tube operation.

Three miniature sensitive 24 volt
relays are used—one for tally light
service. Interchangeability with ex-
isting units is maintained but it is
a simple wiring change here and in
the new field control if 24 volt tally
operation is desired.

Video Pre-Amplifier

The video pre-amplifier is a plug-
in unit with all power connections
made through a single plug and re-
ceptacle, and with three small co-
axial connectors for the input, main
output, and view finder output sig-
nal connections., The amplifier is
mounted on rubber to minimize the
effects of vibration and shock.

Ample gain insures a bright view-
finder picture with even a low-limit
camera tube. Two stages of cathode
high peaking eliminate overshoot and
smear by very accurately compen-
sating for the amplifier input loss of
high frequencies while reducing
microphonics associated with con-
ventional high peaking. Low fre-

(Continued on page 74)
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VOICE of
AMERICA
(oes to Sea

Using balloon-raised antenna, 150
kw shipboard station will retransmit

broadcasts from land-based stations

HE Courter, 5,800-ton, 338 ft.
Coast Guard cutter, was com-
missioned on Feb. 15, 1952, as the
first of a proposed fleet of sea-going
radio broadcast relay stations. This
shipboard station will receive broad-

The Coast Guard cutter, COURIER, awaits orders for the tour of duty which
will send it around the world, pouring radio information into Soviet con-
trolled lands from off-shore. The raised platform seen amidships is a
flight deck from which 69 x 33 ft. barrage balloons are released and

sent 1,000 ft, into the air, currying aloft the half-wave antenna for the

casts from land-based Voice of
America stations and retransmit
them into Communist-dominated
areas. Manned by a crew of 80, the
vessel contains a 150 kw transmitter,
one of the most powerful ever in-

Ivan Boor, chief engineer of the
sea-going station, adjusts the
power amplifier section of one of
the two Collins 35 kw transmitters
as Jean Seymour, project engineer,
looks on. The six Eitel-McCul-
lough 3X2500 tubes in the push-
pull parallel, grounded-grid fina!
are forced air cooled. Designed to
operate in the 6-22 MC range
with high level AM, these trans-

hand dipoles near the bow of the
ship. The room containing the
transmitters is air conditioned by
a central cooling system.

Jean Seymour describes the RCA
150 kw standard broadcast trans-
mitter to Vcice of America re-
porter Bob Jlones. The four 921
tubes, connected in paraliel in
the final stage, are ccoled with
distilled water which passes
through a salt water heat ex-
changer. Power is supplied from
three 500 kw, three-phase, 4490
(PS generators which are driven
by individual deisels. Transmitter
output may be fed to a halioon-
supported half-wave antenna, or
to a ballcon-and-bucy rhombic,
or to dan emergency three-wire
flat top.

americanradiohistorv com

mitters feed two folded hroad- -

150 kw transmitter, Other features include eight whip antennas for dual
diversity reception, and cork and reinforced concrete transmitter mountings.

stalled on a ship. Other equipment
includes several transmitters, anten-
nas, receivers, recorders, a small
announcing studio for occasional
ship-originated programs, and bar-
rage balloons. The overall conver-
sion cost for the ship ran close to
$2,500,000, of which approximately
$900,000 went for three months of
work and the equipment involved in
the radio installation.

Commander Oscar Wev (r} shows Foy D, Kohler,
Chief of the Voice of Americn, the gimbal-
mounted Fairchild disc recorder turntable which
remains level in spite of the ship's rolling. Also
included in the receiving room are an Ampex
tape recorder, Collins and Northern receivers cov-
ering 500 KC to 54 MC which can patch directly
into the three transmitters, and much other
auxiliary equipment. For supplementary com-
munication with other stations, the COURIER
carries a 5 kw, 4-26 MC, teletype-voice-cw trans-
mitter, and a 960 MC, 50 watt, single channel
microwave transmitter.
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(ermanium Diodes for Indicating

DC meters with germanium rectifiers have high

Temp. vs Z — Low

250 N
ﬁ%'\} %“ 20040
‘ 55 1
on METER

Fig. 1: When a diode operates from a low
resistance source into a low resistance meter
load, the meter deflection increases with in-
creased temperature, because the diode for-
ward resistance decreases with increased tem-
perature. The decrease in back resistance

which occurs at the same time does not in-

fluence the indication to any great extent he-
cause the diode back resistance at eleva’ed
temperature is still very large in comparison
with that of the rest of the circuit.

Temp. vs Z — High

100 K
60 v 50u0
Hov 50V 2000n

METER

Fig. 2: When a diode operates from a high
resistance source intg a high resistance load,
the meter deflection decreases with increazed
temperature, because the diode back resistance
decreases with increased temperature. The re-
duced forward resistance has littie effect on the
meter deflection in this circuit because it is
swamped out by the high resistance of the
meter load.

Temp. vs Z — Constant

““Chatter’’ and ‘‘arcing’’ can be minimized with

Freq. vs Uniform Output

N
i
| Vge b= Ri Epc
10 DC SOURGE Ci 20K

A,

100 upt 1 K
——{ AAAA
50 ua
VI = = 2000.0
400 A 100 ut F 100,01 METER

Fig. 4: The series condenser offers a gradua!
decreasing input impedance with increased fre-
quency ani fends to provide more uniform out-
put with change in frequency.

Multirange Rectifier

METER MULTIPILIER
RESISTORS

__l

Qluf %0na
BLOCKING 2000 L1
GAPAGITOR METER

Fig. 5: With well spaced components and
with resistors of low distributed capacitance
and inductance, a multirange rectifier type in-
strument with sensitivity of approximately 10,-
000 ohms/v may give an accuracy within
=+ 109, over the frequency range of 60 cycles
to 6 MC

Maximum Output

@ VOLT MULTIPLIER

0.5 uf

BLOGCKING
CAPAGITOR

Fig. 3: A condition in which the meter deflec-
tion remains practically constant with tempera-
ture results from the combined action of two
effects. First, the meter deflection tends to in-
crease  with increased temperature since the
diode is working from a low impedance source
into the relatively low impedance load of the
condenser ;. Second, the decrease in back
resistance acts as o load in parallel with R,
to effectively decrease the pointer deflection be-
cause of the increased temperature. The two
factors work together to produce a more or
less constant meter deflection with change in
temperature. The load resistance in Figs. 1 and
2 can also be chosen to obtain similar tempera-
ture compensation.
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BLOCKING
CAPACITOR
DG 1K
METER
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Figs. 6a, h: Where maximum output with
minimum input is of primary importance, these
circuits are suggested for frequencies hetween
25 cyzles and 25 K.C. The circvit of Fig. 6a
gives ahout 10°% greater deflection than Fig.
6b, but Fig. 6b is less expensive, takes less
room and has somewhat better temperature
and frequency characteristics.
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By FRED ]J. LINGEL

Commercial and Gov’t Equip. Dept.
General Eleciric Co.
Syracuse, N. Y.

Y adding one or two germanium

diodes in a suitable rectifier cir-
cuit, dc indicating instruments and
sensitive dc relays can be used on
ac and r-f through 150 MC. Both in-
struments and sensitive relays utilize
similar techniques for the proper use
of diodes, and for this reason both
applications are covered in this
article.

In measurement applications, a de¢
meter with a rectifier has several
advantages over an ac meter. The
biggest one is the increased sensi-

tivity. For example, a 0-150 v. mov--

ing iron ac voltmeter will take ap-
proximately 10 ma. for full scale
deflection. A diode type rectifier
meter on the other hand can be
made with a full scale current of
less than 0.1 ma. Other advantages
of rectifier type dc meters are wide
frequency range, good pointer re-
sponse, small size and availability
for multi-function testers such as
ac-dc voltohm milliammeters.

In control applications, ac relays
will often chatter and cause arcing.
With a de relay and a properly de-
signed diode rectifier circuit, these
troubles are eliminated. In addition,
the relay can be made to operate on
at least % the current and has the
advantage of size and weight over
an ac relay.

Advantages of Germanium
Reetifiers Over Copper Oxide

Until the last few years, the best
rectifiers for instrument and relay
applications were the small copper
oxide types. With the advent of in-
expensive, stable, small size ger-
manium diodes, such as the GE
Types IN48 and IN51, still more ad-
vantages have been added to recti-
fier type ac meters and relays.

Germanium diode rectifiers have
the following advantages over cop-
per oxide rectifiers:

1. Completely insulated so they
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Instruments and Relays

sensitivity, wide frequency range and small size.

dc relays; circuits require small actuating currents

The following list indicates the principal scope of
the circuits in the figure indicated:

Figs. 1-3: Temperature effects on diode im-
pedance.

Figs. 4-8: Frequency range limited to 25 cycles
to 250 MC by pointer oscillation and relay
chatter.

Fig. 9: Meter prolection from high reverse
voltages. ..

Fig. 10: Sensitivity change with different recti-
fier types.

Fig. 11: Relay operation with increased sensitiv-
ity and no chatter.

Figs, 12-13: Elimination of contact sparking.

Fig. 14: Rectifier arrangements for microameters,

Fig. 15: Dimensions of plug-in sealed assembly.

Figs. 16-19: Typical characteristic curves for dif-
ferent diodes.

Tahle 1: Condensed specifications for some
germanium diodes.

can be mounted in a small
space,

2. Enclosed in a sealed protective
housing so they are not as
susceptible to fumes and hu-
midity as copper oxide.

3. High peak back voltage rating
for probe type testing.

4. High back voltage and low for-
ward resistance, which makes
it possible to use temperature
compensating resistance swamp-
ing circuits. This avoids one of
the big disadvantages of copper
oxide, namely poor temperature
coefficient.

5. Wide frequency range running
from 25 cycles through 150 MC
in the one size unit.

Low Forward-To-Back
Resisianee Ratio

Germanium diodes can be used
for instrument and sensitive relay
rectifiers in a number of circuits.
The best diode types are generally
those with low forward to back re-
sistance ratio and low forward re-
sistance, such as the IN51 and IN48.
This is because the instrument or
relay is generally a relatively low
resistance load, and diodes with a
low forward resistance and a fair
back resistance work best. The
higher back resistance types, such
as IN52 and ING3, also work well for
this service but are more costly.

The data shown may be applied
directly to applications of sensitive
relays, in which case the meter is
replaced by the relay coil.
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Increased Sensitivity

Sensitivity changes

IMA TO
Vac || 50 ma DG
METER

Ftg. 7: For increased sensitivity over some-
what limited frequency range, a center tapped
potential transformer arrangement may be
used.

Temp. — Freq. Response

5K 5K
3V, 200u0
500 N

DG
2.5K 2.5K METER

Fig. 8: Good temperature and frequency
characteristics have been obtained with this
circuit. Here advantage is taken of the high
peak back voltage of the diode as compared to
copper oxide. This permits adding temperature
compensating resistors in series with each diode
to effectively swamp out the change in diode
forward resistance with temperature,

Meter Protection

30-300 N INS| piODE
N AN\ » MA
C-1 Vpe 50 MV
_ DG
METER

Fig. 9: Where meter protection from high re-
verse voltages is desired, a diode may be con-
nected so the reverse current is limited to 3
ma with negative 30 v applied in place of the
normal positive 0-1 v. The 30-300 ohm re-
sistor is adjusted to calibrate the meter to T v
full scale. The normal uniformly divided scale
of the meter will be changed by the addition
of the diode to one with the divisions con-
tracted near the zero and approximately shown
below:

Volt MA Volt MA
1 2 4 0.41
8 14 2 0.

N 0.9

Where the peak back veoltage exceeds 50 v,
the higher peak back voltage diodes such as
the IN52 or IN63 are preferred.
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@20« 10 40k NSl
A 1K 2 MA
0-300 V ag 50 MV
P K DG
METER
50KTo 7ok INSI
1K 2 MA
0-300V ¢ 50 MV
1K DC
METER
100K T6 200K
2K 2 MA
50 MV
. DG
2K METER
INSI

Figs. 10 a, b, ¢ Actual 30 v. meter rectifier
circuits using 2 ma and 50 mv dc¢ meters are
good for frequencies from 60 to 5000 cycles
with less than 39, change for the tempera-
ture range —25 to -F125°F (—32 to -+87°¢).
The main difference in each of the three cir-
cuits is the increase in sensitivity in going from
the single diode half wave rectifier to the dou-
ble center tap type. The resistors shouid be
good quality non-inductive type. The scale
characteristics will approximate those shown
below:

Volt. MA Volt. MA
300 2 120 0.75
240 1.6 60 4
180 1.1

The exact amount of series resistance will de-
pend upon the individual diode.

Chatter Prevention

‘ —
AC
OR
RF RELAY
colL

Fig. 11: Good 400-800 cycle relay operation
has been obtained using a center tap brought
from the relay coil with three wires connected
to the diodes as shown. In this circuit the flux
is held constant over both halves of the ac
cycle, Greater freedom from chattering and in-
creased sensitivity result from this arrangement.

(Continued on page 100)
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For MANUFACTURERS

New Methods, New Materials and New Machines

Edited By Bernard F. Oshahr

Dynamic Measurements
on Filter Chokes

By G. TINT, Fada Radio & Electric
Co., 525 Main St., Belleville, N. J.

" TF the no-load inductance of a

choke is desired, an impedance
bridge will give good results. A
inductance is to be measured with a
bridge, however, is impractical if the
given de load flowing through the
coil. The circuit shown provides a
simple method of determining this
operating inductance without the
use of special equipment. The ac
valtmeter should be a Ballantine
type.

The parameters, C, L, and R de-
pend on the de rating and inductance
of the unknown. The values shown
are for a 2 or 3 henry choke rated at
about 200 ma (dc). These are ap-
proximate values and may be varied
259 either way depending on avail-
ability of parts. The R, however,
must be measured on a bridge im-
mediately after the test since cooling
will affect the results appreciably.

Adjust both supplies simultane-
ously until rated dc load is flowing
through the coil with 10 v. rms
(standard for filter choke measure-
ments) across it. Now switch the
voltmeter and read the ac voltage
across R. Then I,,=Vy/R; Z,=
10/1,q; X, = /22, — R?, (If the dc
resistance of the unknown is equal
to or less than 109 of the impedance,
it may be neglected in the above cal-
culation and the reactance X may be
considered equal to the impedance
Z.) And L, = X /2rF where f is the
frequency of the ac supply source.

$$% FOR YOUR IDEAS

Readers are invited to contribute
their own suggestions which should be
short ond include photographs or
rough sketches. Typewritten, double-
spaced text is preferred. Our usual

rates will be paid for material used.

Single Crystal Diodes

Uniformity has proven a most
elusive goal in the fabrication of
germanium diodes. One cause of
non-uniformity is the fact that the
surface of the crystal slab often
comprises the cross sectional area of
several individual crystals. A tech-
nique which is presently being at-
tempted forms ingots which are
single crystals. Essentially the proc-
ess consists of suspending a germa-
nium eed at the top of the melt and
withdrawing it at the rate of a few
inches per hour. When the complete
ingot has been formed, it may
weigh several hundred grams. After
slicing, each slab surface is the cross
section of a single crystal, and a
whisker contacting any point on the
surface should provide the same
operating performance when the
unit is finally processed.

Salvaging with Ultrasonics

Ultrasonic frequencies are now
being used at Raytheon Manufactur-
ing Company, Waltham, Mass., to
conserve materials vital to the
nation’s defense program. Tungsten,

-

—

A4

VARIABLE
oO—
O DG SUPPLY

"THE .
—O UNKNOWN" ©

__ VARIABLE
|° =0 ac suppLy ©

2 uf

Photo of equipment drrangement using
vltrascnics to  salvage  critical metals
used in the manufacture of vacuum tubes.

high on the list of critical materials,
is among those alloys being salvaged
by means of a new device. This de-
vice provides 27 KC energy to
literally shake the glass beads off
the tungsten rods salvaged from va-
cuum tubes which have proved
faulty during manufacture, and
which require re-processing. Ray-
theon’s device permits the removal
of glass sealed to the tungsten rods
ten times faster than was possible
by previously-used methods. Other

{Left) Dynamic filter choke measurement schematic

(Below) For easier and more accurate meter readings, each

of the dial scales on Sensitive Research Instrument Corp.
(Mt. Vernon, N. Y.} meters are made up of five equally
spaced lines instead of one. By running diagonals across
the five lines for each unit value, as shown in the
diagram, values of 1.2, 1.4, 1.6, etc, are readily obtain-
able. There are many possible extensions of this principle.
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View of the Brush tape recorder that
uses a ‘‘rigidized” metal speaker grille.

glass-sealing alloys such as molyb-
denum, platinum, kovar and rodar
can also be salvaged by this method.

Soldering Carbon To Metal

A new process announced by the
Stackpole Carbon Company, St
Marys, Pa. makes it as practical to
solder carbon to metal as it is to
solder metal to metal in most cases.
Thus, by having this heretofore
unwettable refractory material
soldered directly to metal supports,
the user gains all of the advantages
of carbon for contacts, small brushes,
friction devices and many other pur-
poses. Costly fixtures formerly
necessary for bolting or clamping the
carbon units in place are eliminated.
For example, the new method per-
mits welding carbon contacts di-
rectly to metal arms. Carbon
brushes can be soldered to phosphor
bronze or beryllium copper leaf
springs, thus eliminating brush
holders and shunts and simplifying
equipment design. Carbon friction

discs also can be soldered to metal
backing plates.

“Rigidized’’ Grilles

“Bodyguard” for tape recorder
speakers is the new grille on the
Brush “Soundmirror” tape recorder.
Fabricated from 5-WL perforated
pattern rigidized metal, this new
speaker grille contributes greatly to
the looks and life of the entire unit.
Excellent sound transmission is pro-
vided and top protection for the
speaker itself is assured. No pencils
or other damaging objects can ac-
cidentally break through the sur-
face. All dents, scratches, scuffs and
fingerprints tend to be concealed by
the design. Rigidized Metals Cor-
poration, 657-P Ohio Street, Buffalo
3, New York is the manufacturer,

Impurity Separation

In 1945 RCA Victor began the
commercial manufacture of vinyl
records. Because vinyl compounds
are much tougher than those regu-
larly used for 78-rpm records dam-
age to stampers, caused by the pres-
ence of minute particles of iron and
steel in the vinyl compound, was en-
countered. Because of the toughness
of this compound the contamination
did not imbed itself; it just scratched
the surface of the stampers. Natu-
rally, this marred the sound patterns
cut into the grooves of the stampers;
and records pressed from scratched
stampers had to be rejected. It is in-
teresting to note that the degree of
contemination causing this produc-

Magnetic impurity sepuratess installed on
vinyl compound line in phono record plant.

tion difficulty was very small. One
special permanent (non-electric)
magnetic separators manufactured
by the Eriez Manufacturing Com-
pany, Erie, Pa. were installed on the
handing line before the stampers.
One is a series of plate-type magneéts

installed in a zig-zag chute after a

Ball and Jewell cutter; the other is a
magnetic hump unit used in a grav-
ity flow conveyor system. The latter
separator is called a hump because
of its shape. Installed vertically, or
at least at an angle greater than 65°,
it directs material flow 30° from the
normal by strategically placed baffle
(Continued on page 108)

FLEXIBLE-TYPE STYROFLEX CABLE DEVELOPED

{Left) New type of flexible coaxial cable using polystyrene tape as insulation is fess than 1 in. in diameter and can be coiled into an 8-10 in. radius.
{Center] Close-up showing construction details of the Phelps Dodge cable. (Right) Sturdiness of construction of aluminum sheathed cables is shown by the fact
that this six ton fruck did not deform any of the different sized cables in running over them. Lower photo shows about 3mm flattening on 68mm cable
when rear wheels of fruck were first parked on it, cma, and then having the truck start forward suddenly. Additional information on page 108.
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Fig. 1: Dynamic FM oscillograms of a saturable
reactor. Horizontal lines indicate the carrier
frequency which in this case is 5 megacycles.

By Dr. HANS E. HOLLMAN

U. S. Naval Air Missile Test Center
Point Mugu, Calif.

N the early days every radio and

audio-frequency engineer tended
to linearize all of his devices in or-
der to minimize nonlinear as well as
intermodulation  distortions. This
tendency went so far that he lin-
earized every individual component
“instead of considering the over-all
device, such as a complex sound
transmission or reproducing system
or a telemetry system.

In the last decade this situation
has changed. Step by step, physi-
cists and electronic engineers are
facing nonlinearity problems not
only with a view toward higher
fidelity, but also in regard to artifi-
cial nonlinearities, as exemplified in
magnetic amplifiers and electronic
computers.

Nonlinear Flements and

Saturable reactors, ferroelectric capacifors

Details of new nonlinear resistor, termed

resistive detectors, overload protectors,

Nonlinearity problems have been

" well known since the earliest days

of radio. The oldest nonlinear ele-
ment or nonlinear resistor, in mod-
ern terminology a varistor, is the
crystal detector of which the modern
versions are silicon and germanium
diodes. In addition to resistive ele-
ments, we also know nonlinear re-
actances and impedances, such as
saturable reactors in the inductive
field and ferroelectric capacitors in
the capacitive field.

Let us consider, under a common
aspect, some peculiar problems of
all of these three types and some
significant applications in various
fields of electronic engineering.

Saturable Reactors

The saturable reactor is a choke
containing an iron core with non-
linear permeability, which means the

nonlinearity is caused by the hyster-,

esis loop. Approximately ten years
ago, the saturable reactor appeared
as the heart of the magnetic ampli-
fier in which a large amount of i-f
energy is controlled or modulated
by a minute input energy. Accord-
ing to this definition, the magnetic
amplifier is nothing but the new
version of the magnetic modulator
which, long before the invention of
vacuum tubes, was utilized for the
keying of powerful radio transmit-
ters, in particular r-f machines.
The magnetic amplifier improves

the old magnetic modulator by two
additional steps: first, by a trans-
formation of the i-f energy into dc
energy or into the a-f range; sec-
ond, by a positive feedback. Never-
theless, the magnetic amplifier
achieved its present perfection by
the development of highly sensitive
alloys characterized by very small
hysteresis loops, thus exhibiting low
losses and sharp knees. In addition,
ferrites known under such trade
names as Ferramics® and Ferrox-
cube? shift the frequency range into
the r-f field.

Commonly, ferromagnetic proper-
ties are expressed in terms of, or are
demonstrated and investigated by
means of, the hysteresis loop dis-
closing flux density versus magne-
tization. Another method may be
derived from modulation. For this
purpose, we operate the reactor un-
der test as a frequency modulator
of a test transmitter. The fluctuating .
frequency deviations caused by ac
magnetization are detected by means
of an FM monitor, the output of
which, in combination with the mag-
netizing currents, deflects the beam
of a cathode ray oscilloscope in both
axes. In this way, we obtain dy-
namic FM oscillograms as shown in
Fig. 1. The horizontal line indicates
the carrier frequency according to
zero permeability or inductance.
Curve (a) then is the FM charac-
teristics under a low magnetization,
its center portion coinciding with

Fig. 2: Nonlinear capacity of Rochelle sualt condenser. (a} capacity, under influence of impressed voltage, decreases symmetrically from its
zero value; (b) ai lower voltages, hysteresis phenomena and double humps produce a butterfly oscillogram; (¢) FM curve with double humps
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Applications in AF and RF

and varistors comprise the three component groups.

‘““‘polaristor’’ explained. Applications of these devices, as

modulators, harmonic generators, mixers, etc¢. is discussed

the carrier frequency because only
the virgin portion of the hysteresis
loop is effective. Under high ac
magnetization, hysteresis manifests
itself not only in the phase shift
according to curve (b), but also in
an increased carrier frequency due
to the greater slope of the hyster-
esis loop. This frequency shift dis-
appears as soon as we deal with the
reversible permeability, that means
as soon as the modulator is sub-
jected to a bias.

Ferroeleciric Capaciltors

The second type of nonlinear ele-
ments are ferroelectric capacitors;
these are condensers, the capacity of
which vary with the strength of the
applied electric field or the impressed
voltage. Among other peculiarities,
in particular, in addition to piezo-
electricity and an abnormally high
dielectric constant, such a non-
linearity was first observed in a
crystal of Rochelle salt.? Therefore,
we may say that the dielectric non-
linearity is one form of Seignette-
electricity. On the other hand, the
similarity between ferromagnetic
and Seignette-electric phenomena
suggests the general term ferroelec-
tricity. Since ferroelectricity is a
manifestation of the polarized dipole
molecules in the crystal lattice, we
may point out that all piezoelectric
dielectrics, in addition to their high
permittivity, are also nonlinear,
which means, their dielectric con-
stant varies not only with tempera-
ture but also with the electric field.

From Rochelle salt, a straight line
leads to the Hi-K titanates such as
barium titanate* and mixtures of
barium and strontium titanate hav-
ing dielectric constants as high as
18,000.5

Similar to ferromagnetics, the per-
formance of ferroelectrics also may
be expressed in terms of their
hysteresis loop revealing the rela-
tionship between polarization and
polarizing force. Hence, we may ap-
ply the aforementioned FM method
to ferroelectric condensers. In this
manner, one can see directly the
capacity or permittivity as it de-
creases under the influence of an im-
pressed polarizing voltage.5 Basically,

TELE-TECH * April 1952

this phenomenon is closely related
or may well be proportional to the
well known temperature effect.

The ferroelectric FM characteris-
tics are very complex because of
their form and shape being depend-
ent on various factors, namely,
polarization and frequency as well
as temperature. Such characteristic
curves are depicted in Fig. 2. Char-
acteristic (a) reveals the relation-
ship between the capacity of a
Rochelle salt piezoid and the control
voltage when operating below Curie
temperature. Important to note the

Fig. 3: Ferroelectric FM oscillograms un-
der two different moduation amplitudes

irregularities around the center por-
tion, which, in the ferroelectric hys-
teresis loop, appear only in the form
of minute ripples. Oscillogram (b)
is an electrically enlarged picture of
the center portion in which the
irregularities, in combination with
the phase shift, produce the shape
of a butterfly. Such a butterfly oscil-
logram is very characteristic of all
types of ferroelectric substances.

A peculiar phenomenon can be
observed in that the permittivity, in
the vicinity of its zero value, in-
creases a little bit before it decreases
in the normal way under the in-
fluence of a stronger polarization.
The results are double humps as dis-
closed by oscillogram (c).

Fig. 3 illustrates the same experi-
ment as we remember from the fer-
romagnetic modulator (Fig. 1). The
double hump phenomenon, however,
causes the zero capacity to increase,
thereby shifting the entire FM char-
acteristic (a) to lower frequencies,

www americanradiohistorv com
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Fig. 4: Curve showing Polaristor differ-
entiol resistance versus impressed voitage

i.e.,, to increasing zero capacities un-
til, under a stronger ac polarization,
the curve assumes its normal shape
(b).

All FM oscillograms reveal a cer-
tain asymmetry which may be ex-
pressed in terms of a residual
prepolarization equivalent to an ex-
ternal bias. This dielectric prepolar-
ization can be artifically enforced to
such a degree that the crystal op-
erates under its reversible hysteresis.
In other words, its FM characteristic
assumes the form of a straight line
as accurately as under the influence
of an external bias. For this purpose,
the crystal is heated above its Curie
temperature and then cooled down
under the steady influence of a
strong polarizing field. Such a pre-
polarized piezoid makes an external
bias unnecessary. The effect is
equivalent to the behavior of piezo-
electric and electrostrictive trans-
ducers which, when subjected to a
similar prepolarization, also show a
linear electromechanical response.’®
Whether the addition of small im-
purities, such as lead titanate, may
be advantageous in the purely
dielectric field, is open to conjecture.

Nonlinear Resistors (Varistors)

The third group of nonlinear ele-
ments covers the resistive field in
the form of the so-called varistors.
It is not my intent to deal with such
types as thermistors which, in a cer-
tain sense, are also nonlinear, nor
with vacuum diodes. Let us consider,

(Continued on page 127)
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New Jersey State Troop-
er uses |5-watt mobile
transmitter to  make
traffic control report to
headquarters station

By ALBERT J. FORMAN

Assistant Editor, Tele-Tech

HE flexible radioc communica-

tions network covering the 118-
mile New Jersey Turnpike provides
a self-sustaining system for expe-
ditious handling of information on
traffic movement, emergency re-
pairs, accidents and law enforce-
ment. Extending the length of the
recently opened Turnpike from the
New Delaware Memorial Bridge at

Fig. 1: Six-foot parabolic antenna nears top of
150-foot tower at Bordentown. Two microwave
dishes halfway down the tower link network to
police center at W. Trenton. VHF antennas at
lower right contact outlying mobile stations

48

Pennsville to the George Washing-
ton Bridge, the $225,000 network
integrates communication between
base stations mobile police and ser-
vice units, road maintenance sta-
tions, radio interchange points and
toll booths; more than 150 locations
in all.

Basically the system consists of
five base radio stations which con-
tact all other units and one another
through seven microwave relay sta-
tions. The microwave system pro-
vides for the simultaneous -and in-
dependent transmission of
channels of information, including
a spare channel which will eventu-
ally act as an essential link in the
highway chain from the Pennsylva-
nia Turnpike to the New York
Thruway.

One problem which confronted the
Paul Godley Co. of Great Notch,
N. J., formulator of the engineering
requirements, and RCA, designer
and installer of the equipment, was
to obtain maximum utilization of al-
located frequencies with a minimum
of co-channel and adjacent channel
interference. The magnitude of this

consideration is emphasized by the -

over-crowded radio spectrum being
used by many services in. the popu-
lous New York-Philadelphia area.
Directional antennas which confine
radiations to the right-of-way were
an essential element in resolving the
interference problem.

The five base stations transmit on
155.19 mc and receive from the mo-
bile and way stations on 154.83 wmc.
Their two-element broadside anten-
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seven:

“VHF-Microwaves

Five base radio stations

wave relays over 118-mile

nas, mounted on the same self-sup-
porting towers (see Fig. 1) which
accommodate the parabolic antenna
assemblies of the microwave system,
have a 3.6 power gain. These direc-
tional antennas confine emissions es-
sentially to the Turnpike area, as
shown by the radiation patterns of
Fig. 3.

The 60-watt base station trans-
mitter that feeds the VHF antenna is
the RCA Type CT-12A, which is
shown on the left of Fig. 2, installed
in a temporary housing along with
channeling and microwave equip-
ment. A basic crystal controlled fre-
quency is multiplied through two
tripler and two doubler stages to
obtain the 36th harmonic. A phase
modulator provides a maximum
phase swing of nearly 99°, giving =
15 k¢ deviation for 100% modulation.
Undesired in-the-band emission is
suppressed to —90 db, while out-of-
the-band frequencies are attenuated
70 db. The matching system to the
50 ohm antenna load impedance uses
a double section pie-type filter. Re-
ceiver sensitivity is 0.5 uv for 20 db
quieting, selectivity is 110 db ad-
jacent channel attenuation at =+30
Kc, and signal-to-noise ratio is 50 db.
Total power consumption is about
400 watts during operation, and 100
watts during standby.

Ouilying Transmiiter Signals

When the base station receives a
signal from one of the outlying.
transmitters, it sends this informa-
tion to the 960 mMc microwave relay,
which in turn transmits it to some
or all of the other relays. These re-
lays then pass the message on to as-
sociated VHF base "stations which
retransmit the information to the
mobile and way stations in their re-
spective areas, thereby covering any
desired section of the Turnpike
which may be dictated by central
control.

The 58 mobile units incorporated
in the network are equipped with
15-watt transmitters, shown in Fig.
6, which transmit on 154.83 mc and
receive on 155.19 mc, the reverse of
base station operating frequencies
No special wiring provisions have
been made in the automobiles carry-
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Cover New Jersey Turnpike

interconnect 150 fixed and mobile units through seven micro-

highway. Novel dual antenna aids mobile communication

ing transmitter-receivers, Because
highway patrols travel considerably
more than metropolitan police, the
standard auto generator keeps the
6-volt battery sufficiently charged in
spite of an additional current drain
of 11.8 amps standby and 54 amps
operating.

The mobile Carfone transmitter
utilizes *0.005% crystal tuning,
multiplying the crystal frequency 18
times. Spurious emission is attenu-
ated 100 db in the band, and 85 db at
other frequencies. The phase modu-
lation limiter is of the positive and
negative type, maintaining 70% av-
erage modulation on normal speech.
Deviation is =15 gc for 1009, modu-
lation. Salient receiver character-
istics are as follows: sensitivity, 0.8
uv for 20 db noise quieting; spurious
response attenuation, 100 db; selec-
tivity, more than 100 db at 35 xc;
bandwidth, =15 xkc; frequency sta-
bility, up to =0.0005%: and oscilla-
tor radiation less than 0.1 mv.

‘One notable feature of the mobile
equipment is the antenna switching

Fig. 2: Terminal station where VHF ties into the microwave system. Shown in temporary housing
are {I to r) VHF transmitter and receiver, multiple channeling equipment, and microwave relay rack

Fig. 3: (1) Directivity of VHF base staticn antenna is indicated by horizontal plane radiation patterns. Fig. 4: (1) Radiation patterns for
dual car-top antenna shows how directivity may be reversed by changing driven element with switch inside car. Dashed lines are calculated patterns
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NEW JERSEY TURNPIKE

{Continued)

Fig. 5: Dual antenna otop car has forward or backward directivity at a flick of a switch on dash-
board control box. Either element can be radiator or reflector to pick up stronger of two signals .

arrangement which is employed
when the mobile unit is in between
two base stations and is receiving
signals of comparable strength from
both. A manually operated sensing
and lock-out device prevents voice
garbling by electrically reorienting
the dual antenna arrangement
shown in Fig. 5. The effect of this
novel design is to select one of the
two stations by changing the anten-
na directivity, effectively eliminat-
ing reception from the other base
station, which, of course, is operating
on the same frequency. Since the
front-to-back power ratio of the
dual antenna lies between 20:1 and
25:1, transmitting and receiving

Fig. 7: Mop shows location of five VHF and
seven microwave stations along N. J. Turnpike
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benefits gained by the switching ar-
rangement are apparent. Fig. 4 is a
plot of the calculated and measured
field patterns of the dual antenna.

System flexibility is highlighted in
the case of two or more patrol cars
working from both sides of a traffic
jam in one particular locale. Should
they attempt to communicate with
each other by transmitting on 154.83
Mmc, their usual transmitting fre-
quency, their conversations would
be picked up by the nearest base
station and retransmitted down the
line. If a number of similar situations
were to arise along the Turnpike
simultaneously, the entire network
would be tied up. In order to prevent
this, and to facilitate handling local
problems, the patrol officer need
only throw a switch which changes
the transmitting frequency to 155.19
Mc, the mobile receiving frequency,
and at the same time decreases the
power to about one watt. Conge-
quently, the reduced power, change
in frequency, and directional anten-
na restrict transmissions to between
cars, leaving the main system free
to expedite other traffic when so
desired.

Way Stations

Operating on the same frequencies
as mobile units, way stations employ
fixed 15-watt transmitters to com-
municate with each other and to
interconnect with the rest of the net-
work through the base stations.
Their function is to serve inter-
change points, maintenance loca-
tions, administration control points,
police, concessionaires supplying
emergency services, and toll booth
supervisors. Way stations equipped
with bi-directional antennas have an
effective radiated power of 25 watts.
Most of the toll booths use half-wave
whip skirt dipoles.

www americanradiohistorv com

Fig. 6: Transmitter and receiver in car trunk.
Coax box at left is antenna switching wnit

Mounted on towers up to 175 ft.
high, seven microwave relays beam
network communications along the
Turnpike at 25 to 40 mile jumps. The
locations (see Fig. 7), call letters
and operating frequencies of the re-
lay stations are as follows: New
Brunswick, KED-44, 957 mc; New-
ark, KED-42, 953 mc; Moorestown,
KED-47, 957 mc; W. Trenton (State
Police), KED-46, 953 mc; Swedes-
boro, KED-48, 959 mc; Snake Hill,
KED-43, 955 and 959 mc; and Bor-
dentown, KED-45, 955 and 959 wmc.
The first four are control stations,
while the last three are unattended.
Primary control is centered at New
Brunswick. The Snake Hill installa-
tion is temporarily located at Eliza-
beth.

The RCA Type CW-5B relay
equipment provides for seven simul-
taneous channels operating on a
single carrier. Going south from
New Brunswick, for example, they
are: 1) Bordentown station control
phone, 2) Moorestown-Swedesboro
stations control phone, 3) Direct
phone to Moorestown Police, 4) Di-
rect phone to W. Trenton State
Police, 5) Maintenance phone, 6)
Teletype, and 7) Spare channel.

Fig, 8 shows the construction men
grappling with the 6-ft., 195-1b.
microwave dish at the start of the
strenuous 150 ft. haul up the Bor-
dentown tower shown in Fig. 1. The
microwave transmitter which feeds
this parabolic antenna has a power
output of 2 watts, a crystal fre-
quency multiplication factor of 324,
frequency stability of ==0.005%, and
spurious emission attenuation of
over 40 db. The phase modulation is
5 radians per channel with approxi-
mately 0.59% system distortion; an
audio response characteristic of 2 db

(Continued on page 94)
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The NARTB Engineering Conference

Sixth Annual Meeting in Chicago March 31 to April 2 will feature more than
22 papers; over 38 exhibitors will display the newest broadcast equipment

uicaco’s Conrad Hilton Hotel

will echo with technical expres-
sions and opinions of exhibits as the
Sixth Annual Broadcast Engineering
Conference swings into action during
March 31 to April 2, 1952, The Con-
ference is one of the prominent fea-
tures of the Thirtieth Annual Con-
vention of the National Association
of Radio and Television Broadcast-
ers, and will bring top engineering
talent together to discuss the techni-
cal aspects of television,
antennas, UHF and other topics as-
sociated with broadcasting. A sump-
tuous banquet in the Grand Ball-
room on the last day of the program
will round out the pleasant experi-
ences of several luncheons and best-
foot-forward presentations of over
35 exhibitors.

Agenda for the Broadcast Engi-
neering Conference is given below,
and a list of NARTB exhibitors and
their respective space numbers is
presented on page 88.

Monday, March 31

Morning Session. Presiding: J. R. Poppele,
Vice President in Charge of Engineering
WOR-TV, N, Y.

Television Control Room Layouts—Rodney
Chipp, Director of Engineering, DuMont
Television Network

UHF Transmitters and Antennas—John E.
Young, Manager, Broadcast Transmitter En-
gineering Section, Radio Corp. of America

Television Signal Switchbeoard For Studio
and Master Control—H. Thomas, Federal
Telecommunication Laboratories, Inc.

Television Camera Switching—Allen A.
Walsh, National Broadcasting Co.

J. Poppele Q. Towner

Afternoon Session. Presiding: Orrin Towner,
Technical Director WHAS—WHAS-TV, Louis-
ville, Ky.

Advances in Television Equipment Design—
{_,. L. Pourciau, General Precision Labora-
ory

Improvements in Television Film Reproduc-
tion—V. J. Duke and K. W. Mullenger,
National Broadcasting Co.

A New Television Camera—John Roe, Radio
Corp. of America

TELE-TECH « Aprll 1952

audio,

IN THIS ISSUE:

Features of inferest to Broadcast
Engineers:

Segments of the Broadcasting

Industry ........ Cover, Pages 1, 34
NARTB’s Engineering

Department ... .......... Page 33
A New All-Purpose Television

Camera ..... e e Page 38
Voice of America Goes to Sea . . Page 41
TV Station Data Chart . .... .. Page 52
Cues for Broadcasters ....... Page 56

Tetrodes Improve Harmonic
Generation at YHF and UHF Page 60

A Synchro-Lite Powered 16mm Film Pro-
jector for Television—R. E. Putnam, Gen-
eral Eleetrie Co.

Methods of Controlling and Improving Video
Signals—R. Betts, Allen B. DuMont La-
boratories, Inc.

Tuesday, April 1

Morning Session, Presiding: Frank Marx, Vice
President in Charge of Engineering, Ameri-
can Broadcasting Co.

Dynamic Measurement of Base and Circuit
Operating Impedances in a Directional
Array—Walter F. Kean, Consulting Engi-
neer

Mechanical and Electrical Design Considera-
tion in Speech Input Systems of Highest
Fidelity—Norbert L. Jochem, Chief Audio
Frequency Engineer, Gates Radio Co.

New 5 KW and 10 KW Transmitters—L. K.
Findley, Broadcast Development Engineer,
Collins Radio Co.

New Audio Consoles For AM-FM-TV—John
Iéil]_iard, Chief Engineer, Altec Lansing
-Corp.

F. Marx

W. B. Lodge

Joint Luncheon in Grand Ballroom—12:30
P.M.—Speaker; Harold E. Fellows, Presi-
dent, NARTB. Special Feature: ‘‘The First

Thirty Years Are The Easiest'

Afternoon Session. Presiding: William B.
Lodge, Vice President in Charge of Engi-
neering, Columbia Broadcasting System

“Lighting for Television"—A Film Produced
by The Columbia Broadcasting System-—

wwWw americanradiohistorv com

To be introduced by Willlam B. Lodge,
Columbia Broadcasting System

Research in Broad Band Transmission—Dr.
W. H. Doherty, Director of Research in
Electrical Communications Bell Telephone
Laboratories.

Construction and operational Economics of
Television Broadcasting—Robin Compton,
Associate, George C. Davis, Radio and
Television Consulting Engineers

A 35 KW Television Amplifier for Channels
2-6 F. J. Bias, General Electric Co.

Planning and Installation of the First Tele-
vision Station in Argentina—M. Silver,
IF;lederal Telecommunication Laboratories,

c.

Wednesday, April 2

Morning Session. Presiding: Raymond F. Guy,
Manager, Radio and Allecation Engineer-
ing, National Broadcasting Co.

High Gain Loop Antenna for Television
Broadcasting—A. Kandoian, Federal Tele-
communication Laboratories, Inc.

UHE' Propagation—Dr. George Brown, Re-
search Engineer, Radioc Corp. of America

Television Studio Equipment Planning—C. A.
Rackey, National Broadcasting Co.

A Gray Scale Generator—G. Edward Hamil-
ton, Eastern Division Television Engineer-
ing, American Broadcasting Co.

R. Guy 5. Bailey

Joint luncheon in Grand Ballroom—12:30
pP.M,

Afternoon Session. Symposium: Ultra-High-
Frequency Television, Presiding: Stuart
Bailey, Jansky and Bailey, Consulting
Radio and Television Engineers, Washing-
ton, D. C.

Panel: Ralph N. Harmon, Engineering Man-
ager, Westinghouse Radio Stations, Washing-
ton, D. C.; James
MeNary, Consulting
Radio and Television
Engineer, Washing-
ton, D. C.; John Bat-
tison, Director of
Education, National
Radio Institute,
Washington, D. C.;
John Young, Man-
ager, Broadcast
Transmitter Engi-
neering Section, Ra-
dio Corp. of Amer-
ica, Camden, N. J.;
Robert P. Wakenan,
Research Engineer,
Allen B. DuMont
Laboratories, Pas-

saie, N. J. J. DeWitt

Symposium: Small Television Operations.

Presiding: Col. John H. DeWitt, President

WSM—WSM-TV, Nashville, Tenn,

Panel: Frank P. Bremmer, Vice President
and Chief Engineer, WATYV, Newark, N. J.;
Nevin Straub, Technical Director, WJAC,
Johnstown, Pa.; R. A. Isberg, Chief Engi-
neer, KRON-TV, 8an Francisco, Cal.; J. E.
Mathiot, Technical Director, WGAL-TV, Lan-
caster, Pa.

See page 88 for list of exhibitors
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Multichannel FM-FM

Frequency multiplexing system, widely used
carrier channels. Equipment operates in 200

Fig. 9: Representative transmitter, Type 840A ovhauaToR

SUPPLY

COMMUTATED
INPUTS

o= — =9
! G:J::G | |SUB-CARRIER
A
! uruszm: OSCILLATOR
| o
PICK-UP SUB-CARRIER [
1 0SCILLATOR RESISTIVE
MIXING AMPLIFIER RE ACTANCE 08C.| OBLR POWER
NETWORK | ¢.F. OUTPUT Mob. 2¢ 51 ] AMPLIFIER
2.12447 GAKS - | CK-5656
|
Fig. 10: Typical -in subcarrier oscillator — sua-cAnmEnl——
ig 0 ypical plug-in s rrier oscillato OSCILLATOR
| N J
—
TRANSMITTER
PlCK.UP SUB-CARRIER
0SCILLATOR
\ 7
v

Fig. 11: Type 873 veltage-controlled oscilla-
tor mounted in precision cast aluminum block

By M. V. KIEBERT

Bendix Aviation Corp.
Detroit, Mich.

HE basic transmitting equipment
is of essentially straightforward
design employing a self-excited os-
cillator modulated by a conventional
reactance modulator. The oscillator
is followed by one or more multiply-

SUB-CARRIER OSCILLATOR
MOUNTING ASSEMBLY

Fig. 8: Typical traonsmitter system showing self-excited oscillator, modulator and amplifier stoges

ing stages and one or more power
output stages which may employ
grounded grid triodes or special
multi-grid tubes. The block diagram

of such a system is shown in Fig. 8, -

and a photograph of a typical trans-
mitter is presented in Fig. 9.

One type of plug-in subcarrier os-
cillator is illustrated in Fig. 10.
Another voltage-controlled oscil-
lator (Fig. 11) is mounted in a pre-
cision cast aluminum block which is
then potted in a heavy silicone
grease. This type of assembly pro-
vides an essentially isothermal
mounting thus aiding the tempera-

ture compensating problem. The sili-
cone grease not only helps the heat
transfer problem, but also aids in
mechanical damping when the
equipment is operated in high vi-

" brational fields. Representative cir-

cuits for voltage-controlled subcar-
rier oscillators are shown in Figs.
12 and 13.

Fig. 14 is a typical strain gage sub-
carrier oscillator, while Fig. 15 rep-
resents a circuit suitable for use
with a thermocouple or other similar
low voltage, low impedance device,

Fig. 17 is representative of the
variable reactance type of subcarrier

Fig. 12: (I} Circvit of multivibrator type of voltage-controlled subcarrier oscillator. Fig. 13: [r) Phase shiff type of oscillator
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[elemetering System

in mobile applications, has commutation arrangement to increase number of sub-
MC band, has 16 channels operating with less than 0.25% cross-modulation errors

PART TWO
OF TWO PARTS

Fig. 14

oscillator circuit. It is to be noted
that the pick-up itself is a part of
the subcarrier oscillator circuit. This
unit requires a minimum of power
and consists of but few components
and hence has found wide applica-

: (1) Circuit of typical strain gage subcarrier oscillator. Fig.

H———

]

tion in missile test work. One draw-
back to the wider use of the unit is
the difficulty of commutation due to
the basic nature of the circuit.

The plate power supply for the
transmitting equipment is generally

KT:]

s —
STABILIZED +H.V.
FEEDBACK
AMPLIFIER AS
- enT = SATURABLE
, STRUMEN REACTOR
STRAIN
, GAGE
i Y
POSITIVE :
FEEDBACK
LoopP THERMOCOUPLE

15 (r) Circuit for use with thermeccouple or similar low voliage device

provided by a dynamotor which
may also serve to drive a mechan-
ical commutator. Such a unit is
shown in Fig, 18.
The observing station may be lo-
(Continued on page 90)

Fig. 1&: Block diagram of basic observing station showing all system elements normally included in such equipment
PANSCOPE
MONITOR
CIRCULARLY AMPLIFIER
POLARIZED IF REQUIRED
ANTENNA r__...‘
flmé)_ F-M ———— 8P AN AMPLIFIER
RECEIVER . — | { eiLrer—] 01SC ‘
l y | NS |
\
MAGNETIC AMP — ¢ AMP J ae AAAMP
MIXER RECORDER EiLT DIsc. fv LIFIER]
| .
— o e I o X
REFERENGE REFERENCE B.P
OSCILLATOR - DISCRIMINATOR FiLTER | OS¢ “‘”—'@
| [} o] —=
PoLee oLee | | B. "4—— DISGC. AMPLIFIER S
uLs — | I
GENERATOR DISCRIMINATOR AMP — ¢ AMP. FILTE
O O] O] O PuLSE
ANA, ANA, ANA, ANA. SELECTOR
GHAN CHAN CHAN, GHAN,
0SCILLOGRAPH
ELEMENTS
J
TIMING
PULSE A ]
INPUT
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CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

An Automatic Fader
for Phono Turntables

GLEN SOUTHWORTH, Chief Engi-
neer, KBKH, Pullman, Wash.

N some station operations the

gain of phono channels may be
preset and the phono motor started
at the same time that the channel is
made live by throwing a single
switch on the console. This is a con-
venient arrangement for stations
playing much recorded music, but
has the disadvantage of not protect-
ing the listeners’ ears should the disc
be miscued or the turntable bumped

thus skipping the needle a few:

grooves into the record. A technique
which retains the simplicity and con-
venience of the single switch opera-
tion is the use of a circuit which
automatically fades in the recording,
thus minimizing the disagreeable ef-
fects produced when the record is
brought up to speed in the middle of
a recorded passage.

The simplest way to produce auto-
matic fading is to supply the plate or
screen voltage to one of the turntable
preamp tubes through an RC time
delay network. In the case of a
pentode tube this may usually be
very easily accomplished by putting
a switch leg in the screen supply and
changing the capacity of the screen
bypass capacitor for ~ the desired
charging time.

A typical circuit is shown in the
accompanying diagram, although
numerous variations may be used
with equal effectiveness. In the case
of a triode stage the best method of
obtaining automatic fading seems to
be to interrupt the plate supply

$$$ FOR YOUR IDEAS

Readers are invited to contribute their
own suggestions which should be short
rough

and include photographs or

sketches. Typewritten, double-spaced
text is preferred. Our usual rates will

be paid for material used.

voltage. In either case, it is recom-
mended that tubes with self bias be
used, and .that too large signal volt-
age is not applied to the tube grid.
Usually some increase in distortion
occurs during the fading process, but
due to its transitory nature is not
likely to be noticeable.

The time constants of the RC net-
work should be determined experi-
mentally, as some circuits will reach
nearly their full gain at voltages
much below normal. Similarly, the
length of fade may be subject to
individual preferences or the length
ol time required for the turntable to
get up to operating speed.

The automatic fader may be used
for a number of other applications if
desired, as it is capable of producing
a more even slow fade than manual
control. Suggested uses are for spe-
cial dramatic effects, or if desired,
sounds such as chimes may be simu-
lated when the fader is used in con-
junction with an audio oscillator. In
this last case a constant tone is ap-
plied to the grid of the fader tube at
the same instant that the supply
voltage to the tube is cut off. The
sound resulting from the gradual

Circuit for automatic fading-in control for turntable or other audio circuits

36
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fadeout may be used to simulate
beeps, pops, explosions, triangles, or
chimes, depending upon the duration
of the tone produced and the fre-
quency of the applied audio voltage.

Multi-Conductor Mike
Cable Aids Remote Setups

R. S. HOUSTON, 425 Chestnut Lane,
Wayne, Pa.

HEN it is desirable or necessary

to set the remote amplifier some
distance from the pickup point, and
there are several mikes, the problem
of having sufficient mike extensions
becomes acute, especially if the dis-
tance is greater than 50 ft. In a
permanent setup, it is often undesir-
able to tie up mike cable that could
be used on non-permanent remotes.
Also, several mike lines are some-
what unsightly where appearance
counts. To eliminate most of these
problems, and to facilitate fast set-
ups, a six conductor shielded cable
of 25 ft. length was attached to a
3-position Cannon wall outlet unit.
This unit was mounted in an alumi- .
num box made from an old ET. At
the end of the cable was attached an
8-circuit Jones plug. The extra two
positions connected the shield to the
next cable, or to the amplifier. The
shield in turn connects to shield con-
nections at the outlet box.

On all the remote amplifiers, a
female connector was installed to
take the cable plug. This was con-
nected directly in paralle]l with the
mike input sockets in the amplifier.
This allowed mikes to be at both the
remote position and plugged into the
amplifier without the need for spe-
cial connections or switches. If need
be, this system could be used for
paralleling of mikes by plugging
mikes into corresponding outlets in
the remote outlets and at the am-
plifier.

In the original setup, 200 ft. of
multicable were purchased, and
divided into two 25-ft., one 50-ft.,
and one 100-ft. lengths. This has
facilitated the removal of the ampli-
fier in the case of a permanent setup
where the amplifier is used else-
where, Through the use of extra
wires in a larger cable, a cueing
system could be arranged by using
the “B” supply in the amplifier and
neon lamps near the main micro-
phone or the director.

TELE-TECH * April 1952
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TO WARNING RELAY
CONTACTS IN

ELECTRIC
IRON ELEMENT

ki FTY YT

o—
H5v. POWER
HANDLING
RELAY
N
&6 o 5V

STUDIO LIGHTING UNITS

Fool-proof studio ““live’” warning light using resistance controlled indicator

Talk-Back Console With
Mike Preamp Across Monitor

ORVILLE D. JACKSON, Assistant
Engineer, WGGH, Marion, Il

AT WGGH there is a complete
Gates setup, which includes the
SAS50 console. This console includes
two “talk-back” keys, which are set
for use with an external amplifier.
However, in view of the plentiful
power available, the terminals which
are supposed to feed the auxiliary
amplifier were tied across the input
of the monitor. This put the output
of the microphone pre-amplifiers
across the input of the monitor am-
plifier. skipping all gain controls, and
providing plenty of volume for talk-
back, and guaranteeing that the
mike used for this purpose will
never get on the air. Associated re-
lay circuits, of course, had to be
altered. There are sufficient termi-
nals on the talk-back keys to take
care of these changes.

Incandescent or Fluorescent
Studio Light Cue

PHILIP WHITNEY, Chief Engineer,
WINC, Winchester, Va.

UITE often a station’s otherwise

tranquil day is spoiled because an
announcer or studio program did not
“see the warning or “On the Air” sig-
nal light. Here is a signal which the
the announcer can't miss unless he
is in the wrong studio.

Instead of applying the warning
light relay to illuminate a small bulb
in the conventional “On the Air”
sign or red bezel, the contacts are
used directly, or operate through a
power handling relay, to short out a
small resistance which has been
placed in series with the studio
lights. This resistor may be an elec-
tric iron replacement element. The
lights, therefore are normally lighted
at only about 24 brilliance when the

TELE-TECH ¢ April 1952

incandescent or

studio is not on the air, but when a
microphone is opened, the relay
shorts out the dropping resistance
and the room is immediately flooded
by a perceptibly higher light level.

It has been found that it is very
difficult NOT to notice this type of
warning signal and the embarrassing
situation mentioned earlier has prac-
tically ceased to exist. The cut and
try method will probably be found to
be the best solution as to just what
resistance and wattage will be
needed in a particular application.
The system may be used with either
fluorescent type
lamps, and will generally result in
added lamp life because of lower
operating temperature.

Presetting a Tape

KENNETH J. DOLAN, Chief Engi-
neer, WARA, Attleboro, Mass.

N many small radio stations where

announcers are required to operate
the console; turntables, do some pro-
gram patching and operate tape re-
corders for both recording and play-
ing back program material, produc-
tion and program quality are quite
apt to suffer.

At WARA, we were faced with the
same situation. A great many of our
“Man-on-the-Street interviews” and
other special events are done via
tape recordings. Due to the amount
of equipment in our studio-control
room the location of our tape ma-
chine was not within an arm’s reach
of the announcer-operator. If for
example, a tape was to be played
back on the air directly following
some program or announcement, the
announcer-operator would have to
get up from the control desk to reach
the switch starting the tape machine.
At times the microphone switch
would be left on, by mistake, and
there would be the noise of a man
getting up, chair sqeaking and then
the final clunk of the tape starting

wwWw americanradiohistorv com

switch, as it was thrown. Many times
there would be long periods of
silence between programs.

In order to eliminate this situation
a remote tape starting switch, of the
mercury type, was installed on the
control desk well within an easy
reach of the announcer-operator,
thus eliminating all of the above in-
efficiencies and faults. The Magne-
cord PT6-AH is used at WARA. In-
side of the motor section of this tape
machine there is a terminal board to
which the different switches, etc.
connect. Disconnect the lead going
to terminal #5 on this terminal board
at point x and connect the remote
switch in series with it, returning
the other side of the remote syitch
back to terminal #5. As this #5 ter-
minal is the common lead between
the forward and rewind switches,
both rewind and forward control of
the tape machine are accomplished
with one remote switch.

Therefore the announcer-operator
can put a tape on the machine at his
own convenience and set the regular
tape control switch to the proper
position and then without having to
leave the control desk, operate the
tape machine with the remote switch,
with no effort, at the proper time.
This could be called presetting.

Rewinding after the tape has been
played is accomplished in the same
way, except that the tape control
switch on the machine has to be
switched to its rewind position. The
tape machine can now be operated
from either the control desk or the
machine itself, provided the remote
switch is in the ON position.

Lightning Protector
for Broadcast Antennas

D. ELMO DARRAH, 1802 South
Walter, Albuquerque, New Mexico

N ANY broadcasters find light-
ning strikes on their towers
quite troublesome. A heavy stroke
of lightning may practically destroy
a beacon. Some stations use copper
balls or rings to shield beacons from
lightning bolts. These divert the
lightning from the beacon but do
not prevent severe wear and tear on
other antenna circuit lighting and
r-f equipment, transmission lines
and transmitter final components.
A simple preventative for most
lightning damage is the installation
of a small, pointed “lightning rod”
beside the beacon and extending a
few inches above it. During a storm
the pointed rod ionizes the air sur-
rounding the tower whenever the
atmospheric voltage rises toward the
(Continued on puage 84)
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22| . 5| DESIRED SIGNAL 15 WATTS ADJACENT CHANNEL SIGNAL 250 WATTS
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SIGNAL

BARELY PERGEPTIBLE
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Fig. 7: Effects of interfering station in split channel field tests

By HUGH H. DAVIDS

General Electric Co., Syracuse. New York

HE data for a desired signal pow-
er output increased to 15 watts
(Fig. 7), which gave a signal of

about 10 uv in the vicinity of the

interfering Station #1, show similar
results. The distances for the two in-
terference criteria are reduced as
would be expected, but the relative
severity of interference is about the
same.

Fig. 8 gives the results of the same
tests for split channels 15, 20, and 25
KC spacing, except that the power
of the interfering station was re-
duced to 50 watts. It will be seen
again that there is a great impair-
ment in adjacent channel perform-
ance in going from 30 ®c to 20 xc
channels (using 25 k¢ and 15 xc as
minimum spacings).

There is a significant change in
the character of the adjacent chan-
nel interference as the channels are
split. For channel spacings down to
30 xc, the interference was due to
increased noise from desensitization
and the interfering {ransmitter
noise.

For the closer channel spacing
the modulation of the interfering

58

signal began to be evident. With 15
KCc spacing and 50 watts interfer-
ing signal output, the interference
was predominantly due to break-

"through of the unwanted modula-

tion,

Graphical Analysis

As a verification of the results of
the field test, graphical analysis of
adjacent channel performance was
made of these receivers. Receiver
interference characteristics were
prepared (Fig. 9) and transmitter
sideband distribution curves made
for voice modulation with 5, 7%, and
15 kc peaks (Fig. 10).?

If templates are made of the
transmitter sideband distribution
curves, occurrence and cause of ad-
jacent channel interference can be
determined. The template is placed
on the graph of receiver interfer-
ence characteristics with the ordi-
nate corresponding to the carrier
frequency superimposed on the or-
dinate corresponding to the channel
spacing in question and raised ver-
tically until the sideband character-

wwWw americanradiohistorv com

"Split Channels™ Tor More

Results obtained from field

can be made to operate on

istic intersects the receiver inter-
ference characteristic at some point.

If the section of the sideband
marked O-P intersects first, the in-
terference is an increase in noise
due to the noise output of the
transmitter. '

If N-O intersects first, it is noise
but it is pulsed with the cadence of
the interfering modulation.

If in the region of N, then it is
break through of the interfering
modulation. Finally, if M touches
first then desensitization is the first
to occur. )

The exact level of interfering sig-
nal to produce a given amount of
interference cannot be determined
by this graphical method until a
means of correlating the amount of
area intersected with the amount of
interference is determined. How-
ever, the relative performance of
different receivers can be estab-
lished and the nature of the inter-
ference that a given receiver will
first experience can also be deter-
mined.

Using receivers A and C, the bet-
ter, respectively, of the split channel
and 60 xc adjacent channel receivers
under test, we find the f{ollowing
results:

1. With receiver C for both 50 kc
and 60 kc spacing, adjacent channel
interference first occurs due to
transmitter noise,

2. Using peak swings of 7% xc
and channel spacings of 30 xc, re-
ceiver A suffers interference first
from the same cause and at approxi-
mately the same level of interfering
signal. However, for 25 KC spacing
the area of interference changes to
area N-O and is evidenced as pulsed
noise and occurs at a level of inter-
fering signal about 20 db lower for
equivalent interference,

3. Using peak swings of 5 Kc and
channel spacings of 20 K¢, receiver
A experiences interference first from
the intersection of region N-O well
up towards N, characterized by
pulsed noise with perhaps some mod-
ulation break-through. This occurs
at a level of interfering signal about
30 db lower than the equivalent in-
terference level for receiver C on 50
Kc channels. With the channel spac-
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Mobile Radio Mtations

tests conducted in Syracuse, N. Y. show how an increased number of stations

PART TWO
OF TWO PARTS

adjacent channels when index of modulation and channel width are reduced

ing of 15 Kc the intercept is in the
region of N, and character of in-
terference is modulation break-
through. The level of the interfer-
ing signal is about 55 db lower for
equivalent interference than for the
receiver C on, 50 ¢ channels.

The field test data taken agree
substantially with these predicted
results.

Now, if 5 K¢ peak swing is used
with receiver A on 30 xc¢ channels,
the source of noise is still trans-
mitter noise and the interfering sig-
nal level approximately the same as
receiver C on 50 xc spacing. If the
channel spacing is reduced to 25
KC, the same pulsed noise begins to
appear but the interfering signal
level is reduced only about 3 db.
This indicates that split channel
operation with 30 xc channel spac-
ing and 5 K¢ peak swing is practical
with little degradation of perform-
ance over that now obtained on 60
KC channels with the best equip-
ment,

Receiver Interference Curve

To investigate what would be re-
guired to produce a receiver to give
equivalent performance on 20 xc
channels, a receiver interference
curve can be drawn on Fig. 9 which
will be the profile of the 5 k¢ peak
sideband template with the carrier
set on 20 xc. This curve is marked
“hypothetical 20 kKc channel re-
ceiver E.” It is shifted over 3 k¢ to
3 ¢ from the curve for receiver A.
Since the i-f selectivity of A as
measured by 20 db quieting has a
bandwidth of 10 xc at 6 db, it can
be seen that this hypothetical re-
ceiver would have an i-f band-
width of 2 K to 4 x¢ at 6 db. Of
course, this would be much too nar-
row to pass intelligence up to 3000
¢ps with peak swing of 5 kc. Further-
more, in this determination no allow-
ance has been made for drift or for
accuracy of setting of stations, so
even if the peak swing were reduced
to 3 K¢, the minimum practical for a
top audio frequency of 3000 cps, the
nose width would still have to be too
narrow to give normal reception.

Split channel operation makes the
rejection of intermodulation inter-
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ference more difficult as signals pro-
ducing the interference are closer
to the desired signal and can pene-
trate deeper into the receiver before
the high i-f selectivity can attenu-
ate them sufficiently. This can be
overcome by improvements in front
end design, but with split channels
the number of stations which can
combine to give intermodulation will
be increased. Even with the im-
provement mentioned above, much
more frequent occurrence of inter-
modulation interference can be
expected.

Conclusions

1. Adjacent channel operation in
fully overlapping service areas on
30 KC channels in the 152-174 MC
band using 5 KC peak deviation ap-
pears practical. The shift to 30 KC
channels could be made readily and
quite rapidly. However, once made
it would be very difficult to make a
further increase in the number of
channels in the band, for instance,
by going to 20 KC channels.

2. Adjacent channel operation in
fully overlapping service areas on
20 xc or narrower channels does not
seem to be practical at the present
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Fig. 9: Interference characteristics of
narrow band receivers at 152-174 MC

state of the art with angular
modulated signals (FM or PM).

3. A limited system of adjacent
channe] operation on 20 KC chan-
nels is practical. In this system, sta-
tions in service areas that do not
overlap or where the overlap is
only for regions of low signal level
would operate on 20 KC spacing.

In fully overlapping service areas,
stations would operate on alternate
channels of 40 KC. Such a system
would leave the door open for an
ultimate change to unlimited use of
20 KC channels, without disrup-
tion of frequency assignments, if

(Continued on page 115)

Fig. 8: Effects of interfering station in split channel field tests
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Tetrodes Improve

Use of 4X150A and 4X150G

high power gain per stage

Fig. 1:
Eimac type

Photo showing c¢ross-sectional view of
4X150G UHF coaxial tetrode

By DONALD H. PREIST

Research Engineer,

Eitel-McCullough, Inc.,
San Bruno, Calif.

here is very little in the litera-

ture on the subject of frequency
multiplication at VHF and UHF,
especially at power levels of interest
in practical transmitter designs. The
advantages of using tetrodes or pen-
todes and the benefits of positive

feedback seem to have escaped
Fig. 2: Section through a re-entrant co-
axial frequency multiplier with the 4XT50A
Va
—— 4axisoa .
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serious recognition. Before discuss-
ing these aspects of harmonic gen-
eration in detail, it may be of value
to summarize the known methods of

" design of frequency multipliers and

to indicate the special advantages of
the positive feedback multiplier.

The basic theory of harmonic gen-
eration has been stated by Terman!
and others, and has been expanded
by Scott and Black?. Special circuits
involving feedback as a means of
improving the efficiency of harmonic
generators have been described by
Sterky®, principally to enable the
generation of several harmonic fre-
quencies simultaneously. Brown* has
shown how, in the case of a triode
multiplier, the degenerative feedback
caused by the plate-to-grid capaci-
tance and the cathode lead induc-
tance may be neutralized by special
circuits. The advantages of using
tetrodes or pentodes and the benefits
of positive feedback seem to have
escaped serious recognition.

It appears that the major problem
in using tubes as frequency multi-
pliers at UHF is the elimination of
unwanted feedback effects, most of
which are functions of the circuitry
and especially of the tube itself con-
sidered as a major portion of the
total circuitry involved. This has a
dominating effect on the perform-
ance and is of even more importance
than the establishment of correct
operating bias, ete., which is the dom-
inating factor at low frequencies.

Feedback

Let us consider the effects of feed-
back in general in a frequency
multiplier. It is clear that feedback
may be either positive or negative
and may occur both at the driving
frequency and at the harmonic fre-
quency. It will be evident that feed-
back at the driving frequency will,
if negative, . increase the driving
power required, and if positive, will
decrease it. Feedback at the har-
monic frequency if negative will like-
wise have a bad effect and if positive
will be beneficial because the tube
may then be considered as a direct
amplifier at the harmonic frequency.
This has been described by Reinartz®,

On the other hand, in limiting
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cases such as at UHF where the tube
may work only as an inefficient am-
plifier at the output frequency, very
little may be gained by abstracting
some of the output power and using
it to drive the tube, bearing in mind
that the power gain at the output
frequency may approach unity and
that the circuit problems involved
in maintaining a high grid-cathode
impedance at both the fundamental
and harmonic frequencies may be
complex. The discussion may there-
fore be limited mainly to the applica-
tion of feedback at the fundamental
or driving frequency. The circuit
problem here is to arrange that the
tube amplifies the driving voltage
and at the same time generates the
maximum amount of power at the
desired harmonic frequency. The

Lk - By pass

© capacitor

fi

[ LD

Fig. 3: Equivalent circuit of Fig. 2

amplified drive voltage must then
be fed back to the input circuit in-
phase, and with controllable ampli-
tude.

It is difficult to arrange this con-
veniently with a triode, but it is
relatively easy with a tetrode or
pentode. The extra electrode or elec-
trodes may then be used together
with the control grid and cathode to
provide the feedback, while the an-
ode current may be used exclusively
for the purpose of harmonic genera-
tion. If the feedback is carried far
enough to produce self-oscillation at
the drive frequency, the result is an
“electron-coupled” oscillator-doub-
ler, similar to the original electron-
icoupled oscillator described by Dow?,
except that the output circuit in that
case was tuned to the fundamental
frequency. On the other hand, if the
feedback is not sufficient to cause
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Harmonic Generation at YHF and UHF

with positive feedback frequency multipliers permits

in fransmitters operating in the 1,000 MC band
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Fig. 4: (L) Performance of 4X150A multiplier of Fig. 2. Fig. 5: {C) Coax multiplier with 4X1506. Fig. é: {R) Equivalent circuit of Fig. 5.

self-oscillation, the circuit may be
driven from an external source. The
function of the feedback is then sim-
ply to provide a decrease in the
driving power required.

One concludes then that tetrodes
or pentodes are preferable to triodes
as Irequency multipliers because
positive feedback at the drive fre-
quency may be applied easily. An
example of this at UHF will be given
later. Tt is also true, however, that
the degenerative effect of C,,, the
grid-plate capacitance of the tube,
which has been shown to affect the
performance adversely4, is less in a
tetrode or pentode simply because
C,, is less. Finally the multi-grid
tube has the advantage of great in-
herent power amplification.

Bandwidth Decrease

It will be inferred that the de-
crease in driving power obtained by
positive feedback is not obtained
without some corresponding dis-
advantage. This shows up as a
decrease of the bandwidth of the
circuit. However, in many practical
applications a narrow bandwidth can
be used and it is then of interest to
consider the limits to the use of
positive feedback and the power
gains that can be obtained by actual
working multipliers at various fre-
. quencies. Conversely, it is evident
that negative feedback in such a
multiplier can be of little value and
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is almost always a disadvantage.
The problem in circuit design is
therefore: a) how to eliminate the
inherent degenerative effects, and
b) how to continue this process fur-
ther to produce the maximum allow-
able amount of positive feedback as
a means of decreasing the required
driving power, preferably using te-
trodes or pentodes. Since there are
available tetrodes which work effi-
ciently into the UHF region, it is of
interest to consider the special cir-
cuit problems involved in their use.
Two examples, the Eimac 4X150A
and 4X150G (Fig. 1), will be taken.
Firstly, the 4X150A will be used to
illustrate what can be done simply
by using a tetrode in a straightfor-
ward multiplier circuit, without posi~-
tive feedback added. Fig. 2 shows a
section through a re-entrant coaxial
cavity muliplier for this tube. Both
the input and output circuits are
tuned to (2nA/4 + 1)A/4 electrical
length, and the screen-grid and
cathode are bypassed together at the
tube socket. The equivalent circuit is
shown in Fig. 3. At frequencies be-
low about 400 mc, the cathode lead
inductance L, is negligible and the
residual C,, may likewise be neglect-
ed because of the excellent shielding
of the tube. At frequencies above
about 400 mc, however, the effect of
L, becomes noticeable in the form of
degenerative feedback caused by the
introduction of an r-f voltage at the
output frequency between cathode
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and screen-grid and also between
cathode and control grid. Also, as the
frequency rises, the losses in R,, the
r-f resistance of the cathode leads,
and the dielectric losses in the tube
base, increase. There is also a smaller
degenerative effect due to the pas-
sage of anode current at the drive
frequency through L,. The result is
the performance shown in Fig. 4,
in which power gain and efficiency
for various frequency multiplication
ratios are plotted against frequency.
A marked decline in performance is
noticeable above 500 mc.
Considering next the 4X150G, a
UHF version of the 4X150A, which
is a special case because of the coax-
1al arrangement of the connections,
effective bypassing of the screen grid
to the cathode becomes impossible at
frequencies above a few hundred
{Continued on page 118)

Fig. 7: Relationship of feedback and driv-
ing power for obtaining maximum output
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Series-Resonant Discriminators
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INPUT Cz
E| E4 ZS DI R5
] OUTPUT
| i
Ep yAN gRe
o J —i}
C3
_____ a - |

Fig. 1: Schematic diagram of simple series resonant discriminator with typical phase detector

By GLADDEN B. HOUCK, JR.

General Precision Lab., Inc., Pleasantville, N. Y.

ALTHOUGH the series resonant
type of frequency discriminator
has not been widely recognized, it is
worthy of attention because, unlike
the more familiar types, it is useful
where continuously variable fre-
quency or bandwidth is desired. It is
easily constructed from commonly
available components and can be
used over a wide range of center
frequencies. Bandwidth and center
frequency are independently vari-
able, so that design is much simpler
than with more conventional cir-
cuits.

A simple form of the series reso-
nant type discriminator with a
typical phase detector is shown in
Fig. 1. The circuit is arranged for
balanced operation, input voltages
E, and E, being equal in magnitude
and opposite in phase. The input re-
sistances R, plus R,, and R, plus R,
are also equal. Resistors R, and R,
are small in relation to R, and R,.
They may be initially assumed to be
equal to each other, but as will be
described later, equality is not an es-
sential condition. Center frequency
is determined by inductor L, and
capacitor C,, which are series reso-
nant across resistors R, and R,.

The voltages in this discriminator
may be represented by the vectors
shown in Fig. 2. As in almost all
discriminators, two concurrent proc-

62

esses take place. The first is genera-
tion of a component vlotage, E, in this
case, having a definite phase-fre-
quency characteristic from which a
complementary pair of component
voltages is derived. These component
voltages E, and E., have particular
phase-amplitude characteristics. The
second, rectification of the compo-
nents to provide a dc voltage output,
is the familiar phase detection process
which can be performed by any of
several different devices. Although
crystal diodes are shown as the phase
detectors in Fig. 1, vacuum tube
diodes or triodes could serve the
same purpose. The vector diagram
shows only the first of these proc-
esses.

After phase detection, the com-
ponent voltage vectors E, and E; be-
come positive or negative de values
proportional to the vector ampli-
tudes. In the particular circuit con-
figuration chosen, the resultant out-
put voltage is proportional to the
difference in length between vectors
E, and E,. At the series resonant
frequency, the phase of E, is exactly
in quadrature with the two reference
phases established by E, and E,. The
difference between the rectified
values of vectors E, and E; is zero,
hence the rectified output voltage is
also zero. At a frequency slightly
below resonance, E, is larger than
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A discussion of the

- makes possible re-

E,, and when rectified produces a
negative ouptut voltage. At a fre-
quency slightly above resonance the
reverse follows, and a positive out-
put appears. The characteristic po-
larity reversal of the output voltage
as the input frequency sweeps
through resonance can easily be
recognized as that of a frequency
discriminator.

Design Conditions

Initial design wvalues of the dis-
criminator components (L,, C,, and
R, through R,) can be selected
when the desired center frequency
and peak bandwidth are known. For
best linearity, the peak bandwidth
should be at least double the operat-
ing bandwidth. There are, however,
many servo applications in which a
steep frequency response charac-
teristic is more desirable than line-
arity, and in this case the peak and
operating bandwidths may be equal.

Output loading conditions imposed
by the preceding driver stage will
usually dictate the choice of R, and
R,. With these values known, L., and
C, may be chosen. These should
resonate at the center frequency, and
should also provide at least as large
a reactance value at this frequency
as the resistance of R, and R,. This
latter design condition is an im-
portant one because, for optimum
output voltage, the quadrature volt-
age should be at least as large as
the reference voltage. The voltage
output from the discriminator drops
rather rapidly with a decrease in re-
actance when the reactance is less
than the value of either R, or R,. On

Fig. 2: Voltage vectors about resonance
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Offer FM Design Advantages

factors governing the operation of this often overlooked circuit. Its use

ceivers having bandwidth and center frequency independently variable
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Fig. 3: {L| Balance conditions for series discriminator. Dotted lines show unbakinced effect Fig. 4: (R) Variable bandwidth discriminator

the other hand, there is little pur-
pose in increasing the reactance
value above that of the resistance
because voltage output rises less
rapidly with increasing reactance
until, at a reactance of approxi-
mately double the resistance value,
any further gain in output voltage is
insignificant.

Trial Resulds
These conditions are not difficult

to satisfy. A few trials will show that

there are several readily available
capacitor and inductor combinations
which satisfy them at center fre-
quencies of 10 Mc or lower. So far as
circuit operation is concerned, there

is no objection to the use of a larger -

inductor or smaller capacitor than
indicated. However, the bulk of an
overly large inductor will probably
limit its use to breadboard layouts;
while the possibility of having to
work with troublesome stray ca-
pacity effects may bar the use of a
small capacitor.

Bandwidth is determined by re-
sistors R, and R,, which establish
the @ of the series resonant circuit.
These resistors are very small in re-
lation to R, and R, in any practical
circuit design, and hence can be ad-
justed quite independently. They
should be non-inductive composi-
tion type because inductance in this
part of the circuilt, if appreciable,
will affect phasing and result in non-
linearity of the output response.
Such non-linearity will be apparent
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as a difference in peak amplitudes
on either side of resonance.

A similar non-linearity effect may
be caused by improper location of
the grounding point in the R,-R,
pair. Accurate location of this point
becomes more important as the ratio
of the bandwidth to center frequency
increases. Strictly speaking, the re-
sistors should be proportional to the
series internal resistances of the in-
ductor and capacitor, as shown in
Fig. 3. This arrangement provides a
Wheatstone bridge balance for can-
cellation of in-phase voltage. How-
ever, the point is best found by trial,
as any stray capacity in a particular
layout will affect location.

Ground Connection

When stray capacity is not a factor,
as at low frequencies, it will fre-
quently be found that a ground con-
nection at the R,-R, junction is sat-
isfactory. This can be expected from
the Wheatstone bridge relation, the
series internal resistance of the ca-
pacitor usually being very close to
zero. A single resistor may then be
used in place of the R,-R; pair.
This leads to the possibility of con-
tinuous bandwidth control with a
single variable resistor or potentiom-
eter, one end of which is grounded.
Such a circuit is shown in Fig. 4.

Initial design value of the R,-R,
pair is computed from the relation,
(f,/Af = Q@ = wL/R); where {, =
center frequency, Af = peak band-
width (center to either peak}, L =
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inductance of Li;, R — total resistance
of L,-C -R,-R; loop.
Note that resistance of L, must be

“subtracted from the resistance in-

dicated by the equation in order to
arrive at the resistance of the R,-R,
pair, If the coil chosen in initial de-
sign has too much resistance to begin
with, it will be necessary to choose
another coil.

The circuit has been found to be a
convenient one for use at odd fre-
quencies. One such circuit, built for
operation at a center frequency of

(Continued on page 114)

Fig. 5: Transformer coupled discriminator
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Figr. 6: Twin series version of series resonant
discriminator, adapted from monecyclic square
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New Equipment and Components

Resistors

Two new types of deposited carbon and
boron carbon resistors (DCC and BOC) are
said to provide higher resistance values in

less space and at a lower cost than wire

wound precisions. Both units are conserva-

tively rated at 12 watt. Body length is 9/16

in. Diameter of outside caps is 5/32 in.—

International Resistance Co., 401 Noxth

%ﬁ(gd Street, Philadelphia 8, Pa.—TELE-
H.

‘“‘Capristors’’

Four new '‘capristors” are said to reduce
assembly time, save space, reduce costs and
provide full ratings of equivalent standard

resistors and capacitors in the manufacture
of radio, television and radar egquipment.
Canristors are a combination of capacitors
and resistors which are equivalent to simple
forms of printed circuits. They are larger
than printed ecircuits, but provide higher
ratings. They can be used for diode filters,
band pass glters, interstage coupling ele-
ments and other resistor-capacitor circuits.
Capristors are available either non-insulated,
with white enamel, or insulated with a
thermosetting dip type coating, vacuum wax
impregnated.—Speer Carbon Co., St. Marys,
Pa.—TELE-TECH.

82-Channel TV Tuner

Employing the “spot” or '‘detent” princi-
ple of the Standard VHF Tuner, this new
unit covers all 82 prospective television
channels. Selection is made simply by turn-
ing the dial until the desired channel num-
ber appears in the dial window. The new
tuner, which is capable of receiving both

64

|

VHF and UHF signals without adjustment
by repairmen, also utilizes the fine-tuning
principle used in the Standard VHF tuner.

The new tuner will be supplied with all
channels “‘pre-tuned” at the factory, so
it will not be necessary for the dealer or
serviceman to make any station adjustment.
The selecting dial consists of three super-
imposed knobs. To get the station desired,
the viewer turns one knob for the tens

digit, another for the wunits digit, and a,

third knob for fine tuning, the number
of the selected station appearing in the
dial window.—Standard Coil Products Co.,
Inc., 2329 N. Pulaski Road, Chicago 39, Ill
—TELE-TECH.

Ruggedized Mefer

Manufactured under license arrangements
with Marion Electrical Instrument Co., a
new line of ruggedized hermetically-sealed

e'ectrical indicating instruments provide ac-
curate and sensitive electrical measurement
under conditions of shock, vibration, tum-
bling and widely diverse weather conditions.
They are completely interchangeable with
all existing ruggedized types in ac and dc
ranges and the 2% in. and 3l% in. sizes
meet the dimensional requirements of JAN-
1-6. These meters are manufactured in
standard 1% in., 2% in., 312 in.,, and
41% in. sizes. They are fabricated, assembled,
adjusted, tested and hermetically sealed
under controlled and exacting conditions,
free from contamination in an air-condi-
tioned, temperature-controlled plant.—Phao-
stron Co., 151 Pasadena Ave., South Pasa-
dena, Calif.—TELE-TECH.

Twin Triode

Type 6BXT7-GT, is a twin triode designed
for the vertical output stage of television
receivers as a combined vertical deflection

amplifier and vertical oscillator. It will pro-
vide better linearity and more sweep at a
lower driving voltage. Because it will
operate at a lower voltage, use of the tube
will also result in a saving of transformer
copper. Among typical Operatin%f character-

isties for each section are a cutoff voltage of
40 v. with 250 v. on the plate and 80 ma
plate current at zero bias with 100 v. on
the plate—General Electric Co., Syracuse,
N. Y—TELE-TECH.
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Tape Recording Head

The TR-16, a low-cost magnetic tape re-
cording head, features excellent frequency
response; compactness {(.765 in. wide by

345 in. long by .609 in. thick); precision-
controlled track width—may be furnished
with a track of from .025 to .100 in.; flexi-
bility of 1nounting, using standard 2-56
mounting screws, and may be adapted to
specific mounting bracket or used with
Shure mounting bracket which provides
vertical and angularity adjustments. The
TR-16 may be used for multiple-track appli-
cations. It has effective mu-metal shielding
for optimum hum reduction and simplifica-
tion of placement of hum-producing com-
ponents.—Shure Bros., Inc., 225 W, Huron
St., Chicago 10, I1l.—TELE-TECH.

Prinfed Circuits

In the production of printed circuit pat-
terns, resistors, capacitors and conductors
are “printed” on vitreous, high-dielectric

ceraimic plates by a silk sereen process. The
dielectric properties of the ceramic are used
for the capacitors, while silver is used for
conductors and ecarbon graphite or other
resistance materials for resistors. After the
patterns are printed they are bonded per-
manently to the ceramic surface by con-
t;‘olled curing; then are protected from abra-
sion and humicity by the application of an
impervious plastic covering. One printed cir-
cuit replaces from two to six individual com-
ponents, with a resulting reduction of
soldered connections of from 25% to 80%,
depending on the circuit. Since only external
leads need be soldered, assembly errors and
faulty connections are minimized.—Stupa-
koff Ceramic and Manufacturing Co., Lat-
robe, Pa—TELE-TECH.

Parabolic Antenna Feed

Faced with the requirement for an an-
tenna to use with a completely pressurized
system, standard 2000 MC, parabolic anten-
nas were redesigned to maintain a pressure
of 8 to 10 lbs. per square inch. Solving the
problem of increased radome density, VSWR
has been held under 1.25 to 1 for the
dipole style feed. The new feed will mate
with 7% in. Telflon flexible copper air line,
having .045 in. wall and 11/32 in. conductor.
However, it can be simply adapted to brass
line where desirable.—Workshop Associates,
Div. of The Gabriel Co., 135 Crescent Road,
Needliam Heights 94, Mass.—TELE-TECH.
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for Designers and Manufacturers

Resistance Limit Bridge

. The Type 1652-A Resistance Limit Bridge
indicates on a large panel meter percentage
deviation of unknown resistors. Deviation

can be measured from an external standard
or from an internal standard adjustable from
1 ohm to 1,111,111 ohms in steps of 0.1 ohm.
Maximum deviation is +20% and accuracy
is between 0.2% and 0.5%, depending on
application. The limit bridge can also be
used to match one resistor to another, or as
a conventional decade Wheatstone bridge for
resistance measurements by the null method.
Production applications were of primary im-
portance in the design of this bridge, al-
though it is as useful in the laboratory and
model shop as in manufacturing depart-
ments. To facilitate the speed and con-
venience of production measurements, test
jigs can be connected directly to panel ter-
minals.—General Radio Co., 275 Massachu-
setgH Ave.,, Cambridge 39, Mass.—TELE-
TECH.

TV Lenses

A new line of lenses for television cameras,
made by Carl Zeiss, Jena, is now available
for the American market. The Carl Zeiss
lenses are presently made in mounts to fit
RCA cameras only. However, mounts to fit
Du Mont, General Precision and General
Electric cameras will shortly be available.
Among the many features on the new Zeiss
lenses is a system for faster matching of
objectives, assuring finer definition and eas~
ier control during telecasting. All lenses
are “T"" coated for maximum light trans-
mission and are easily identified by a red
“T" engraved on the lens mount. At present
the line includes focal lengths ranging from
1 to 14 inches.—Ercona Camera Corp., 527
%‘g(tjh Ave,, New York 17, N. Y—TELE-

H.

Elecirometer

Model 145 electrometer is" ac operated
and features direct measurement on a panel
meter of dc potentials from 0 to 150 mv.
Special modification to give full scale de-
flection of 30 mv is available. Input termi-
nals are available inside a shielded com-
pariment on the front panel or on a probe
which may be used remotely. Input im-
pedances of 10% 100, 101, or 102 ohms may
be selected. All useful circuit points are
available through panel connectors, and
provision is made for connection to a strip
chart recorder. The instrument is housed in
a sloping panel 14 x 15 x 9 in.- cabinet.—
Special Instruments Laboratory, Inc., 1003
’];‘Iégch}lIand Ave., Knoxville, Tenn.—TELE-

Signal Generators

New signal generators known as ‘‘Derala-
tors” and consisting of a series of decade-
switched oscillators, will cover the 10 KC
to 10 MC range. Model 10-100 features:
direct readings for 9000 separate steps of
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frequency; high frequency accuracy without
the use of charts or dials; short term
stability, + 2 cps at all frequencies; high
accuracy, + 0.05% &t maximum frequency.
Two other models will soon be available.
One will be known as Model #100-1, cover-
ing 100 KC to 1 MC. The other is Model
#1-10 and covers 1 MC to 10 MC.—Decade
Instrument Co., Caldwell, N. J.—TELE-
TECH.

Differential Transformer
Amplifier

Model 301 differential transformer ampli-
fier is capable of statically and dynamically
measuring displacement,

force, vibration,

torque, acceleration, pressure, thickness,
etc. The instantaneous data may bhe pre-
sented on the screen of a cathode-ray
oscillograph, while permanent records may
be obtained with direct writing recorders,”
or recording galvanometers. The frequency
response of the Model 301 is from dc to
1000 cps, with a range of motion from =+
0.001 in. to + 0.1 in. of the transformer
core. The output is phase sensitive and
indication is given for positive or negative
motion. It is powered from 110 v. 60 cps,
and has a self-contained carrier oscillator
to excite the primary of the linear variable
differential transformer. No external power
source is needed for the transducer. Model
302 will soon be available for use in the
range from =+ 0.0001 in. to + 1.000 in.
for measurement of longer displacements at
lower frequencies.—Sterling Instruments Co.
13331 Linwood Ave. Detroit 6, Mich.—
TELE-TECH.

Ferrite Cores

High permeability, low loss ceramic ferrite
cores have been developed incorporating
sharp, accurately molded threads. Suitable
for use at frequencies through the broadcast

band, these easily adjustable tuning slugs
are available in .181 in., 0.239 in. and 0.248 in.
diameters, and lengths from 14 in. to 3% in.
Other dimensions will be supplied to cus-
tomer specifications. Tuning is accomplished
by a transverse screwdriver slot, or a rectan-
gular or hexagonal hole through the length
of the core. Elimination of the brass adjust-
ing screw effects a considerable saving of a
scarce defense item, and measurably im-
proves the @ value of inductive circuitry.
The threaded ferrite cores are fabricated
from non-critical materials, and are valuable
components in sub-miniaturization work, al-
lowing high efficiency coupled with excellent
stability.—Ferricore, Inc., 16 School St
Yonkers 2, N. Y.TELE-TECH.
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Twin Power Triode

Type 6082 is a new, low-mu, high per-
veance, twin power triode designed for use
as the regulator tube in stabilized dc power-

supply units of aircraft receivers. Featuring
conservative ratings, the 6082 consists of two
triode units in one envelope and utilizes
a 26.5-v. heater. Each unit has a mu of 2,
a transconductance of 7000 micromhos, and
a plate-dissipation rating of 13 watts. Use
is made of a button stem to strengthen the
mount structure and to provide relatively
wide inter-lead spacing for reduction in
susceptibility to electrolysis. These features
all contribute to the dependability of the
6082 and to its suitability for use in military
aircraft.—Tube Department, Radie Corpora-
'}iﬁréHOf America, MHarrison, N. J.—TELE-

Tubular Selenium Rectifiers

Series 280 tubular selenitun rectifiiers are
available with axial and radial leads. Sealed
in phenolic tubes, the 0.28 in. round cells are

rated at 25 v. and 10 ma. Similar Series 500
has 0.5 in. cells rated at 25 v. and 30 ma.
Total voltage rating is about 400 v/in. of
length. Series 160-ERM tiranslator (see in-
set) consists of two full-wave bridge recti-
fiers connected in opposed parallel, and is
used in instrument circuits with dc meters
to translate a}ﬂ)lied ac into a current capable
of actuating the dc¢ meter. No rectification is
involved in the functioning of the circuit.
Also introduced are miniaturized rectifiers
and units with external resilient'members.—
Coanant Laboratories, 6500 “0” St., Lineoln 5,
Neb.—TELE-TECH
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. WASHINGTON
Yews Letter

Latest Radio and Communications News Developments Summarized by TELE.-TECH's Washington Bureau

FREEZE END—Despite the rising crescendo of the
public demand for the end of the three-and-a-half-year-
old television “freeze,” the FCC has had to lengthen its
timetable of the ban’s lifting from mid-March to early
April, to iron out the differences of viewpoint on policies
among the Commissioners and to enable the FCC staff
to complete the huge report. The latter is to run from
700 to 800 mimeographed pages, with the new rules,
standards, and city-by-city allocations consuming about
75 pages. The remainder of the document is to be devoted
to the FCC’s opinion in support of its decision and the
legal answers to those of the 1,500-0dd comments filed
last Fall whose recommendations are not being followed.

EDUCATIONAL TV—With the determined and vo-
cal pressure of the educational institutions and organi-
zations, aided by potent political backing, the FCC was
deemed certain to allocate for educational television a
share of the ultra~high-frequency TV spectrum space—
~ probably around 10 per cent. But, in the opinion of most
unbiased experts, the educator television proponents do
not realize that they must be prepared for large invest-
ments, running into possibly hundreds of thousands of
dollars for the construction and equipment of stations;
and operating costs for regular telecasting services are
likewise substantial.

PUBLIC CLAMOR —The increasing clamor by the
public for the lifting of the FCC television “freeze” which
has been in effect since September, 1948, was brought
into the Senate during the hearings on the new Com-
missioner, Robert T. Bartley, when Senators from Colo-
rado, Missouri, New Hampshire, Texas, and Wyoming
emphasized how their constituents were bombarding
them with demands to have the Commission authorize
the construction of television stations in their areas.
With the long delay in the thawing of the “freeze,” to-
gether with the anticipated lengthy processing of the
new television station grants, the FCC might become the
target of considerable criticism in the next few months
from the populations of the regions of the country now
without video service.

NEW FCC CHAIRMAN, COMMISSIONER-—Con-
tinuity of work on the pressing problems, particularly
television in the allocation plan, theatre television and
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“phonevision” was assured with the appointment of 71-
year-old veteran Commissioner Paul A. Walker to suc-
ceed Wayne Coy as Chairman; and the selection of
Robert T. Bartley, for three years FCC Telegraph Divi-
sion Director—for five years in broadcasting as Vice
President of the Yankee Network—and a top official of
the National Association of Broadcasters,—as Commis-
sioner. Chairman Walker, the only remaining “charter”
member of the FCC who has served since its creation in
the summer of 1934, has the loyal support of the Com-
missioners and its staff, and is expected to guide the
FCC helm in a successful and efficient manner. New
Commissioner Bartley, who has been administrative as-
sistant to Speaker of the House Sam Rayburn, his uncle,
for the past 315 years, is ranked as able and energetic,
and will particularly benefit the FCC in its relationships
with Congress. He has the advantage, too, of practical
knowledge of the broadcasting field as an important
qualification for the FCC Commissionership.

MILITARY PROCUREMENT — Electronic-radio
procurement and research contracts from the Armed
Services continue to flow out steadily. This month
(April) should delineate specifically the military pro-
curement funds for the electronics-radio-radar manufac-
turing field in the 1953 fiscal year appropriations of the
Department of Defense. The Munitions Board, in order
to aid the manufacturers in securing important compo-
nents for the equipment requirements of the Armed
Services, recently revamped its eleven advisory com-
mittees with more than 50 officials of manufacturing
companies serving as members without compensation.
These advisory groups make recommendations to the
Munitions Board on military aspects of industrial mobil-
ization planning, procurement, and stockpiling of critical
materials.

MOBILE RADIO OPPOSITION—The proposals of
the motion picture industry for exclusive television mi-
crowave relay channels to transmit theatre television
programs are meeting stiff opposition from the major
industries engaged in mobile radio communciations. The
theatre TV hearings, which had been set'to start March
10, have been postponed by the FCC until May 3.

ROLAND C. DAVIES
Washington Editor

National Press Building
Washington, D. C,
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TV 110 VOLT

DISCONNECT
PLUG
No. 15 M-14684

PATENT PENDING

TV 110 VOLT

DISCONNECT PLUG

The new CINCH one piece pin with solder tail is featured
in the re-designed CINCH 110 Volt TV lead in. Underwriters
approved, this improved disconnect is a contribution of
CINCH engineering to the industry's programs of material
conservation and design simplification.

CONSULT CINCH.

ELIMINATES [INTERMIT-
TENTS. The new one
piece pin with soider
tail insures positive
electrical flow through
plug to set by elim-
inating old style pin-

lug riveted joint.

SAVES scarce materials . . .
eliminates one piece of in-
sulation and two soldering
lugs.
SAVES solder and soldering
operations of lugs to pins,

CINCH MANUFACTURING CORPORATION

e 1026 South Homan Ave., Chicago 24, lllinois
“e Subsidiary of United-Carr Fastener
Corporation, Combridge, Mass :
ELECTRONIC

o

<
New one pisce pin  with ‘
solder tail can be used in
other conventional pin plug

upplications and assemblies.
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De Forest Dinner
at Waldorf, April 8

A testimonial dinner to Dr. Lee
de Forest, inventor of the three-element
tube which underlies all present-day
radio, television and electronic equip-
ment, is scheduled for the Waldorf-
Astoria Hotel, Park Avenue, New York,
on Tuesday evening, April 8. Former
President Herbert Hoover will make the
principal address, and leading industry
figures, including members of the
De Forest Pioneers, will take part.

A recent informal estimate places at
$60 billions the total value of the equip-
ment based on Dr. de Forest’s primary
invention, in the fields of radio, TV,
sound pictures, long-distance telephony,
communications, medicine, instrumenta-
tion, and miscellaneous electronic appli-
cations.

Admiral Stone to Preside

Admiral Ellery W. Stone, president
of American Cable & Radio Corporation,
{who was an associate of Dr. de Forest
in 1920) will preside at this 50th anni-
versary of “Doc’s” entry into “wireless”

DR. DE FOREST INVENTED TUBE 45 YEARS AGO

in 1902. Others who will join in the
de Forest tribute are Brig. Gen’l. David
Sarnoff, Dr. Allen B. Du Mont, Col.

Sosthenes Behn, William J. Barkley,

John V. L. Hogan, Frank Andrea, Hara-
den Pratt, Charles A. Rice, Louis Pacent,
Walter Marshall, Admiral S. C. Hooper,
ex-Gov. Charles A. Edison, Dr. Marvin
J. Kelly, and Dr. Orestes H. Caldwell,
Editor of TELE-TECH.

The dinner is being sponsored by the
De Forest Pioneers, in cooperation with
AIEE, IRE, NARTB, RTMA, ARRL,
SMPTE, VWOA, and the Radio Pio-
neers.

DBronze RBust of Inventor

Elino N. Pickerill, President of the
De Forest Pioneers, will present to Yale
University, on behalf of the Pioneers, a

bronze bust of Dr. de Forest, sculptured

by Frederick Allen Williams of New
York. The bust will be received on be-
half of the University by Irving S. Olds,
(Yale, 1907), a Fellow of the Yale Cor-
poration and Chairman of the United
Steel Corporation. Lee de Forest grad-

(Continued on page 70)

At the Waldorf in New York, April 8, industry leaders will pay trihute to Dr. Lee de Forest on the
50th anniversary of his entry into “wireless,”” and the 45th anniversary of his invention of the three-
element tube. Pictute shows a recent radic interview with Dr, de Forest by 0. H. Caldwell, editor of
TELE-TECH, over station WGCH, as arranged by Walter Lemmon, owner of the station in Greenwich,
Conn., where the inventor's daughter and grandchildren now reside.
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Coming Events

April  16-183—Network  Symposium,
Polytechnic Institute of Brooklyn and
Office of Naval Research, 33 West 39th
St., New York, N. Y.

April 19—IRE Spring Technical Con-

terence, Cincinnati Section, Cincin-
nati, Ohio.

April 21-24—National Committee of the
‘International Scientific Radio Union
and IRE Professional Group on An-
tennas and Propagation, Spring Tech-
nical Meeting, National Bureau of
Standards, Washington, D. C.

April 21-25—SMPTE, 71st Convention,
Drake Hotel, Chicago, Ill.

April 24-26—AFCA, National Conven-
tion, Philadelphia, Pa.

May 4-8—Electrochemical Society, 50th
Anniversary Meeting, Benjamin
Franklin Hotel, Philadelphia, Pa.

May 5-16—British Industries Fair, Earls
Court and Olympia, London, England.

May 5-7—IRE-AIEE-RTMA Symposium
on Progress in Quality Electronic
Components, Dept. of Interior Audi-
torium, Washington, D. C.

May 8-10—ASA, Semi-Annual Meeting,
Hotel Statler, New York City.

May 12-14—IRE National Conference
on Airborne Electronics, Dayton-Bilt-
more Hotel, Dayton, Ohio.

May 16-17 Southwestern IRE Confer-
ence and Radio Engineering Show,
Rice Hotel, Houston, Tex.

May 19-22—1952 Radio Parts and Elec-
tronic Equipment Show, Hotel Ste-
vens, Chicago, Il

May 23-24—Audio Fair in Chicago,
Conrad Hilton Hotel, Chicago, Il

June 23-27—AJEE Summer Meeting,
Hotel Nicolet, Minneapolis, Minn.

August 19-22—1952 APCO Conference,
Hotel Whitcomb, San Francisco, Calif.

August 27-29—Western Electronic Show
& Convention, WCEMA and IRE,
Long Beach, Calif.

September 8-12—ISA, 7th National In-
strument Conference and Exhibition,
Sherman Hotel, Chicago, Ill.

September 22-25—NEDA, 3rd National
Convention, Ambassador Hotel, At-
lantic City, N. J.

September 29-October 1—Eighth Na-
tional Electronics Conference and Ex-
hibition, Sherman Hotel, Chicago, I11.

October 21-23—1952 RTMA-IRE Fall
Meeting, Syracuse, N. Y.

AFCA: Armed Forces Communications Assn.

ATEE: Amer. Institute of Elec. Engineers.

APCO: Associated Police Communication
Officers

ASA: Acoustical Society of America

IRE: Institute of Radio Engineers

ISA: Instrument Society of America

NARTB: Nat'l. Assoe. of Radio & Television
Broadcasters.

NEDA: Nat’l. Electronic Distr. Assoc.

NEMA : Nat’l. Electrical Mfrs. Assoc.

RTMA: Radio-Television Mfrs. Assn.

SMPTE: Society of Motion Picture & TV En-

gineers
WCEMA: West Coast Electronic Mfrs. Assn.
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VULCANIZED

If your product consists of parts
that call for unusual physical,
electrical and mechanical prop-
erties or a combination thereol,
then you’ll find no material

more versatile than Taylor
Vulcanized Fibre.

Here is basic cellulose material
that, in additon to being ex-
tremely light in weight, is excep-
tionally tough and resilient. It
possesses great mechanical and
high dielectric strength...along

FIBRE

with excellent forming qualities.

It is unaffected by most solvents
and is attractive in appearance.

What’s more, Taylor Yulcanized
Fibre can be sheared, sawed,
cut, formed, punched, shaved,
broached, drilled, turned,
swaged, milled, tapped and
machined, eangraved, stamped,
sanded, ground, burred, cleaned,
painted and tumbled!

And, it’savailable in sheets, rods,
rolls and coils in 7 job-proved

SINCE (89

aylor

LAMINATED
p‘_ﬁﬁ'ﬂlﬁﬁ

PHENOL »«

—
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MELAMINE « 8§

grades, each of which has been
engineered to make your prod-
uct or part better,

Why notexplore the possibilities
of using Taylor Vulcanized Fibre
in your product foday? Let us tell
you, too, about Taylor Phenol,
Melamine and Silicone Lami-
nates . . . and our modern fabri-
cating facilities. Write for
complete engineering data and
a generous assortment of
samples. There’s no obligation,
of course.

TAYLOR FIBRE CO.

NORRISTOWN,

PENNA. *« LA VERNE, CALIF.

. D a e LY « & e o =« o e s &

*

ILICONE LAMINATES
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outside diameter to

PRECISION-MOLDED Lenkurt Toroids offer exceptional mag-
netic and temperature stability, extremely low losses and cross-
modulation products. They are available in a variety of
powdered-iron materials and on extremely short delivery sched-
ules. Costs are low—thanks to new high-speed production
facilities now in operation.

FIVE POPULAR SIZES of toroids are produced rapidly from
existing dies, usually are available directly from stock. Lenkurt’s
magnetic-component engineering group is ready to solve special
problems of inductor design, produce special sizes or types of
toroids, as well as pot cores, cup cores, or tuning slugs to your
specifications. Send for further details.

LET LENKURT QUOTE on your specific needs for: Toroidal
coils — Filters — Powdered-iron cores — Specialized trans-
formers — Variable inductors — and Toroidal transformers,
made by Lenkurt Electric Company—/argest independent manu-
facturer of telephone toll transmission equipment.

SAN CARLOS 3, CALIFORNIA

wwWw americanradiohistorv com

uated from Yale in the Class of 1896.
Information on plans for the de Forest
testimonial can be obtained from A. M.
McLennan, assistant vice-president,
IT&T, 67 Broad St., New York 4, N. Y,
Telephone Bowling Green 9-3800.
. Ralph R. Batcher, chief engineer, engi-
neering division RTMA, 489 Fifth Ave-
nue, New York, N. Y., is among those
co-operating in arrangements for the
April 8 dinner.

AIEE, IRE and RTMA to
Sponser Quality Conference

A “Symposium on Progress in Quality
Electronic Components” will be held in
the auditorium of the Dept. of Interior,
Washington, D. C. on May 5-7, 1952. It
will be under the joint sponsership of
the American Institute of Electrical
Engineers, the Institute of Radio Engi-
neers, and the Radio-Television Manu-
facturers Assoc. with the active par-
ticipation of the agencies of the U. S.
Dept. of Defense and the National
Bureau of Standards. Following is a
representative list of the papers to be
presented:

“Electronic Production Requirements from
Industries Viewpoint,” Glen McDaniel, Presi-
dent—Radio-Television Manufacturers Asso-
ciation

“Electronics in the Defense Production
Program.” John A. Milling, Chairman, Elec-
tronics Production Board, Defense Produc-
tion Authority, Washington, D. C.

“Some Factors in Today’s Electronics
Production,” Capt. Rawson Bennett, USN,
Bureau of Ships, Washington, D. C.

“Reliability of Military Electronics,” Ed-
win A. Speakman, Vice Chairman, Research
and Development Board Department of De-
fense, Washington, D. C.

‘“Electronic Components in Continental
Europe,” Lt. Col. C. B. Lindstrand, USAF,
Electronies Production Resources Agency
Department of Defense, Washington, D. C.

“‘Electronic Components in Great Britain,”
W.A.G. Dummer, Telecommunications Re-
gsearch Establishment, London, England

“Electronic Components in Soviet Russia,”
Maj. G. W. King, USAF, Air Technical In-
formation Center Wright-Patterson Air Force
Base, Dayton, Ohio

“Recent developments in Ceramic Bi-
electrics,” Edward J. Smoke, Rutgers Uni-
versity, New Brunswick, J.

“Metallic Refractories, New Materials for
the Electrical Indusiry,” Robert Steinitz,
American Electro Metal Corp., Yonkers, N. Y.

“Some Fluorochemicals for Electrical Ap-
plications,” N. M. Bashara, Minnesota Min-
ing & Mfg. Co,, St. Paul, Minnesota

“Manufacture of Mica Paper for Insula-
tion,” R. L. Griffeth and M. E. R. Young-
lovg),{ Mica Insulator Company, Schenectady,

“Progress in the Use of Teﬂon, Including
Soldering and Cementing,” M. A. Rudner,
U. S. Gasket Co., Camden, N. J.

Advances in Miniaturization

“Compact Assembly Methods,”” S. T. Danko
—Signal Corps Engineering Laboratories, Ft.
Monmouth, N. J.

“Reproducibility of Printed Components,’
W. H. Hannahs and J. Eng—Sylvania Elec-
tricyProducts, Inc.,, Bayside, Long Island,
N

"‘Mﬁnatumzed Components for Transistor
Application,” P. S. Darnell—Bell Telephone
Laboratories, Inc., Murray Hill, N. J.

Progress in Basic Componenis

“Adhesive Tape Resistors,” B. L. Davis—
National Bureau of Standards, Washington,
D.

C.

“Metallic Film Resistors,” C. T. Graham—
Polytechnic Research and Development Co.
Brooklyn, N. Y.

“E—C Glass Resistors,” J. K. Davis—Corn-
1ng, Glass Work, Corning, N. Y.

“Stability of Standard Component Re-
sistors,” C. K. Hooper—Westinghouse Elec-
tric Corp., Baltimore, Md.

(Continued on page 72)
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Another achievement in
potentiometer design by He"[]ﬂt

the world’s largest manufacturer of

precision potentiometers . . . the

TINYTORQUE

MODEL T

ULTRA-LOW TORQUE

005 inch-ounce nominal starting torque

MINIATURE SIZE
7/8" diameter x 25/32" overall length

FEATHERWEIGHT
Weighs only half an ounce (0.56 oz.)

BALL BEARING CONSTRUCTION

Two miniature ball bearings support shaft

Current developments in aviation efectronics—includ-
ing guided missile telemetering and control—are demanding
not only the absolute minimum in potentiometer operating

- torque, but also the greatest possible reduction in space and
weight requirements, The TINYTORQUE has been specially de-
veloped to combine these desirable features in a potentiometer
of the highest possible precision and quality, coupled with rug-
ged dependability and long life.

— 5 Bgl The TINYTORQUE measures only 78
( | gl == inches in diameter, exclusive of termi-
[ 07 | aFB0 DiA p >

r nals, and is only 25/32 inches overall,
J back-of-panel length. Its weight is only
2 0.56 0z. The exceedingly low torque is
[+ made possible by two high precision,
shielded ball bearings which support
the stainless steel shaft (5/64” dia.). These bearings in them-
selves are an achievement in engineering skill and their strength
provides a ruggedness not normally found in such a small po-
tentiometer of ultra-low torque.

In resistances from 10,000 to 100,000 ohms, the
TINYTORQUE has a maximum starting torgue at room tempera-
ture of only .005 inch-ounces. In lower values it may sometimes
be necessary to permit slightly increased torques. Running
torque is negligible. The resistance range is 1,000 to 100,000
ohms with a standard resistance tolerance of £35%, but may be
maintained or selected to closer accuracy. The standard linearity
accuracy of TiNyTORQUE is £0.5%, and in some resistance
values accuracies can be held on special requirements to toler-
ances as low as £0.25%.

The TiNYTORQUE has a servo type lid, and if desired
can be provided with a shaft extension through the rear of the
unit to allow mechanical coupling to associated equipment. Also,
separate sections may be ganged together at the factory on a
common shaft (up to a maximum of four sections) and indi-
vidual sections may be of any desired resistance and accuracy
within the respective ranges. Extra tap connections can be made
at almost any specified points on the winding, limited only by
the physical space occupied by terminal lugs.

TELE-TECH ¢ April 1952
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ACTUAL
SIZE

GENERAL SPECIFICATIONS:

Number of turns 1
Power rating 1/ watt
Length of coil 2
Mechanical rotation 360° continuous

Efectrical rotation 355° f0° —5°
Resistance range
Resistance tolerance
Linearity tolerance
Starting torque (nominal)
Running torque Negligible
Mom. of inertia (rot. parts) .000377 gm. cm.2
Net weight 0.56 oz.

Current Capacity and Voltage Limits of Model T
Power Rating — 2 watt

(std.)+5.0%
(std.)0.5%
.005 oz, in.

Current Max.
. capacity voltage
Resistance  in across Temperature
in ohms milliamperes  terminals Coefficient

1K 2 23 vafious
5K 10 S0 various
10K 7 72 .00002
20K 5 100 .00002
30K 4 125 00002
50K 3 160 .00002
75K 2 200 .00002
100K 2 200 .00002

Helipot represenfatives located in all major
cities will gladly supply full details on the
TINYTORQUE. Or write direct!

-« Helipot

CORPORATION

South Pasadena 3, California

Field Offices: Boston, New York, Philadelphia, Rochester,

Cleveland, Detroit, Chicago, St. Louis, Los Angeles,

Seattle and Fort Myers, Florida. In Canada: Cossor Ltd.,

Toronto and Halifax. Export Agents: Fratham Co., New
3 York 18, New York.

1000 to 100,000 ohms
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RCA-829B. One of the most powerful
types for its size in 2-way radio

QUICK DELIVERY is traditional with your local RCA
Tube Distributor. He knows the basic importance of keep-
ing 2-way operations on the air—is ready to meet your tube
requirements promptly. '

There’s an RCA Tube Distributor located just around
the corner from your maintenance shop. Call him up and
name your needs. He handles the finest line of transmitting
and receiving types ever made . . . RCA!

RADIO CORPORATION of AMERICA

ELECTRON TUBES HARRISON.  N.J.
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“Progress in the Field of Resistors,” Jesse
Marsten—International Resistance Co., Phila-
delphia, Pa.

Capacitors & Inductors

“Capacitors for High Temperature Opera-
tion,” John W. Schell—Erie Resistor Corp.,
FErie, Pa. i

“Expected Performance of Glass Capaci-
tors,” Gail Smith—Corning Glass Works,
Corning, N. Y.

“Tantalytic Capacitors,” L. W. Foster—
General Electric Co., Hudson Falls, N. Y.

Coils, Inductors & Transformers

‘Progress In Size and Performance of
Transformers,” G. E. Wilson—General Elec-
tric Co., Fort Wayne, Ind.

‘‘Ferrite Inductor Cores,” W. W. Stifler, Jr.
EF@rrexcube Corp. of America, Saugerties,

Miscellaneous Components

“Selection of Fuse Protection for Elec-
tronic Circuits,” E. V. Sundi—Littelfuse
Inc., Chicago, Ill.

“Design Factors Influencing the Reliability
of Relays,”’ J. R. Fry—Bell Telephone Labor-~
atories, Inc.,, New York, N. Y.

“Vibrators for the Armed Services,” K. M.
Schafer—P. R. Mallory & Co., Inc., Indian-
apolis, Ind.

“Indicating Instruments for Use Under
Severe Conditions,” F. X. Lamb—Weston
Eleectrical Instrument Corp., Newark, N. J.

“Influence of Wire and Cable on Improved
Components,” F. M. Oberlander—RCA, Cam-
den, N. J.

“Teflon Wire,” C. E. Dodge, Jr.—Warren
Wire Co., Pownal, Vt.

Design & Production Methods

“Unitized Packaging by the Laminar Me-
thod,” D. C. Heitert—Emerson Electric Man-
ufacturing Co., St. Louis, Mo.

“Heat Transfer from Electronic Compo-
nents,” Walter Robinson—Ohio State Univer-
sity Research Foundation, Columbus, Ohio

“Packaging Prineiples Employing Plasties
and Printed Wiring to Improve Reliability,”
W. J. Clarke and N. J. Eich—Bell Telephone
Laboratories, Inc., Murray Hill, N. J.

Transistors

“The Transistor Development Status at
Bell Telephone Laboratories, with Demon-
stration,” W. R. Sitther—Bell Telephone La-
boratories Inc., Allentown, Pennsylvania

“Transistor Power Amplifiers, with Dem-
onstration,” R. F. Shea—General Electric Co.,
Syracuse, N. Y.

“Availability of Transistors,’”” Lt. Col. W. F.
Starr, USA Electronics Production Resources
Agency Department of Defense, Washington,
D. C.

Aspects of Reliubility

‘“Electronic Failure Prediction,” James H.
Muncy, National Bureau of Standards, Wash-
ington, D. C.

“Part Failure Problem in Navy Electronics
Equipment,” M. M. Tall, Vitro Corp. of
America, Silver Springs, Maryland

“How Can the Reliability of Electronie
Systems be Improved Now?' W. Wagen-
seil, Hughes Aireraft Co., Culver City, Calif.

“Component Part Specifieations,” - D. E.
Brown Vitro Corp. of America, Silver
Springs, Md.

“A  Component Manufacturer Looks At
Reliability,” Leon Podolsky, Sprague Electric
Co., North Adams, Mass.

Electron Tubes

“Sealed~-in-Glass Germanium  Diodes,”
J. W. Dawson, Sylvania Electric Products,
Inc., Boston, Mass.

“Reliahility of Premiwm Subminiature
Tubes,” P. T. Weeks, Raytheon Manufactur-
ing Co., Newton, Mass.

“Methods for Achieving Maximum Relia-
bility in Vacuum Tube Applications,” R. L.
Kelly, RCA Tube Dept., Harrison, New
Jersey

“Failure of Vacuum Tubes from Interface
Formation,” W. H. Kliever, Minneapolis-
Honeywell Regulator Co., Minneapolis, Minn.

Chase Resistor Head

Edward L. Beaudry, Jr., formerly
president of Kay Electric Company, is
now president of Chase Registors Com-
pany, with a new factory at 9 River
Street, Morristown, N. J.; manufac-
turers of carbon film resistors as li-
censees under Western Electric patents.
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Formed
- Shapes...

dqamda% omindted, pltiis..

IT’S C-D-F POST-FORMING "1.ECT0

You can combine the good electrical and mechanical prop-
erties of C-D-F Dilecto laminated plastic with the low cost

operation of post-forming. The result: Better products for
many uses at lower cost. Usually no complicated dies are

needed to post-form C-D-F Dilecto and the required heat-
ing may be done with the simplest equipment.

Your C-D-F sales engineer can help you select the proper
Dilecto grade for your post-forming requirements. If you

would rather have C-D-F post-form your parts, he’ll be
happy to quote you on any quantity. Call him today

(Sales offtces in principal cities)—he’s @ good man to know!

Moisture resistant, light weight, mechanically strong Dilecto is
formed from sheets of impregnated cloth or paper. Think...
Dilecto may be the tough, versatile plastic for the product now on
your drawing board!

GENERAL OFFICES: -

NEWARK 101, DELAWARE
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FAVORABLE LOCATION ///////////////
of

I¥’s easy fo

satisfy both conditions with

S.S.White flexible shafis

You want optimum circuit efficiency and you want maximum
tuning convenience in electronic equipment.

You can get both without compromise when you use
S.S.White flexible shafts to couple variable elements to their
control knobs. By doing this, you are free to locate both the
elements and their knobs to satisfy all requirements.

S.S.White flexible shafts include types engineered and built
specifically for remote control service. They give smooth,
jump-free, sensitive tuning. And they’re about as easy to
install as electric wiring.

WRITE FOR THIS FLEXIBLE SHAFT HANDBOOK

It contains 256 pages of facts and engineering
data on flexible shaft construction, selection
and application. Copy sent free if you request
it on your business letterhead and mention
your position.

EM% mnusrmm.mvmou
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DENTAL APG, €0, Dept. Q, 10 East 40th St.
@- NEW YORK 16, N. Y.

Western District Office * Times Building, Long Beach, California
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TV Camera

(Continued from page 40)

quency response is excellent here
and on into the new controls to in-.
sure against “clamped-in streaking,”
which otherwise would appear as
long “contrasty” streaks. A response
uniform to 8.5 Mc transmits faith-
fully the entire orthicon capability.
A feed-back pair output stage adds
viewfinder isolation, sending-end
cable termination, linearity, and sta-
bility.

In the new viewfinder, when its
top is lifted and sides opened, com-
ponents and circuitry become an
open book. A new 7-inch kinescope
(used also in the field control) pro-
vides the cameraman an excellent
monitor to evaluate his operation
better. Aluminized backing, a flat
face, and a good gun with electro-
static focus yield high brightness,
excellent contrast, improved spec-
tral characteristics, good overall fo-
cus, and resolving power such that
the kinescope is not the limiting
factor in detail reproduction. The
front is easily detached for kine-
scope removal.

Variable-width blanking permits
the cameraman to see the “on-the-
air” picture for accurate framing.
Horizontal deflection is highly effi-
cient; vertical deflection is a dupli-

Fig. 9: Video side. Cover is removed to
show “‘plug-in”’ amplifier mounted in place

cate of the camera circuit; the video
amplifier is wide band; and a driven
clamp provides accurate dc restora-
tion. An improved release mechan-
ism is a two-finger, one-hand type.
A detachable viewing hood may be
rigidly mounted to the mask assem-
bly to prevent stray light from strik-
ing the face of the kinescope. The
number of exposed operating con-
trols has been reduced to three (con-
trast, brightness, and focus) with
rim-type control knobs protruding
through the rounded corners of the
kinescope mask assembly. Other
controls are normally pre-set and
are located on the amplifier chassis.
No interaction exists between the
viewfinder and the camera.

(Continued on page 76)
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9-pin miniature
u-h-f r-f amplifier

Amplification factor 45
Transconductance 10,000 micromhos
Plate current 15 ma

Power gain at 900 me,
for 10-me band width 7 db

Noise factor at 900 me 15 db

C
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INCREASED GETTER CAPACITY
TRIPLE MICA SUSPENSION

INSULATOR __|
CAP

INSULATOR —»

HEATER

CATHODE

SOLID ALUMINUM OXIDE
HEATER INSULATOR ME-
CHANICALLY SEPARATES
HEATER FROM CATHODE
TO ELIMINATE SHORTS )/

DOUBLE WELD CONNECTIONS
SLEEVED HEATER CONNECTIONS

® We are not in the standard vacuum tube
business, but we are in the business of
developing and manufacturing a reliable
line of special purpose electron tubes—tubes
that will serve and meet the stiff and varied
operational requirements of aviation, ord-
nance, marine and other fields of modern
industry. Typical of these are receiving type
tubes such as Full-Wave Rectifiers, R-F
Pentodes, Twin Triodes, and the Beam
Power Amplifiers illustrated above and de-

METAL GROMMET MICA
REENFORCEMENTS
MULTIPILLAR SUPPORTS

PILLAR SUPPORTS
@/1

SHORT RUGGED
MOUNT [MPROVES
SHOCK RESISTANCE

> \—ARC—RESISTANT MELAMINE BASE
WITH INTER-PIN BARRIERS

scribed below. All of these tubes are ex-
hausted on a special automatic exhausting
machine capable of extra high evacuation,
and are aged under full operating and vibra-
tion conditions for a period of 50 hours. In
addition to the tubes described above,
Eeclipse-Pioneer also manufactures special
purpose tubes in the following categories:
gas-filled control tubes, Klystron tubes,
spark gaps, témperature tubes and voltage
regulater tubes.

LOOK FOR THE PIONEER MARK OF QUALITY
REG. U. S, PAT. OFF.

RATINGS
Heater voltage—{A-C or D-C)..... 6.3 volts
Heater current ................ 0.6 amps
Plate voltage—(max.) ........... 300 volis
Screen voltage—{max.) ......... 275 volts
Plate dissipation—(max.}......... 10 watts
Screen dissipation—{max.) ........ 2 watts
Max. heater-cathode voltage. .. .. 300 volts
Max. grid resistance ........ 0.1 megohms
Warm-up time ........viinniann, 45 sec.

(Plate and heater vofiuge may be
applied simultaneously)

TYPICAL OPERATION
Single-Tube, Class Ay Amplifier

Plote voltage ................. 250 volts
Screen voltage ............... 250 volts
Grid voltage ........... ee.. =125 volts
Peak A-F grid voltage.......... 12.5 volts
Zero signal plate current. ... ... ...-45ma
Max. signal plate current........... 47 ma
Zero signal screen current......... 4.5 ma
Max. SIgndl screen current. . ... ... 7.0 mu
Plate resistance ............. 45,000 ohms
Transconductance ........... 4 000,Umhos

Load resistance ... .. e . .5,000 ochms
Total hermonic distortion. ............ 8%
Max. signal power output....... 4.0 watts

PHYSICAL CHARACTERISTICS

Max. overall length. .......... ... ... ...,
Max, seated height.........................

Other E-P precision components for servo mechanism and computing equipment:

Synchres * Servo motors and systems * rate generaters * gyros * stabilization
equipment * turbine power supplies and remote indicating-transmitting systems. |

For detailed information, write to Depi.

ECLIPSE-PIONEER DIVISION of

TETERBORO, NEW JERSEY

B

?'ﬂd},'l/

AVIATION CORPORATION

Export Sales: Bendix International Division, 72 Fifth Avenuve, New York 11, N, Y,
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The basic functions performed by
either camera control are the follow-
ing:

1. Provide control of electrical

performance of the pickup tube
in the camera (electrical focus,
beam current, ete.).

2. Synthesize the picture signal to
be delivered to the video switch-
ing equipment {(adjust signal
level, add picture blanking sig-
nal, insert dc component and
shading, and provide monitoring
signal).

3. Provide terminal facilities for
the camera cable and other cable
connections to the camera and
the rest of the system.

The new field camera control for
use in remote pickups employing
RCA image orthicon cameras is a
suitcase type of unit similar in ap-
pearance to existing field equipment

_units. It may be used interchange-

ably with either the new or old de-
signs of image orthicon cameras.
However, the increased power drain
of this unit requires the use of a
new field power supply. In compar-
ison with older designs, it provides
new features and improved perform-
ance which will facilitate field oper-
ations. The field camera control is
housed in a suitcase which is slightly
higher than the earlier model, but
otherwise is the same in size, making
it possible to utilize the same shock
mounts, consoles, and arrangements

Fig. 10: Close-up of “plug-in”

video ampiifier

of equipment. Familiar placement of
major controls and cable connectors
has likewise been retained.

The mechanical construction of the
suitcase has been modified to realize
the benefits of sub-assembly con-
struction as far as possible. The addi-
tion of several new features has been
made possible in only slightly in-
creased space by the use of minia-
ture tubes in the majority of sockets
and the use of other miniaturized
components. Such additions, how-
ever have resulted in increased
power drain and, therefore, increased
heat dissipation. This has made the

{(Continued on page T78)
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Mallory Is Ready

5|

to equip any receiver for UHF channels

Mallory UHF Tuner

A new version of the continuously
variable Mallory Inductuner®, con-
sisting of three sections of variable
inductance. Covers the range between
470 and 890 megacycles with approxi-
mately 2 micromicrofarads of shunt
capacity and in 270° of shaft rotation.
Selectivity is excellent over the en-
tire band.

Available now for assembly in your
converter or as an auxiliary UHF
tuner in your receiver.

Now In Development
A combination VHF-UHF tuner.

The Mallory UHI' converter has been designed to permit the
tuning of all UHF channels by any TV receiver, with no sacrifice
of VHI reception. Connection to the receiver involves only the
power line and antenna leads—no internal adjustments are
required. Check the characteristics listed below and in the panel
at the left describing the basic tuner.

Physical dimensions 88" x 614" x 534"’

Built-in IF amplifier operating at the conversion fre-
quency (channels 5 and 6) makes up for conversion
and tuning losses

Temperature compensation and stabilization prevents
frequency drift after initial warm-up

Low noise figure
High image and II' rejection ratios
The converter chassis is now available to set manufacturers for

assembly with cabinets, dial plates and knobs of their design.
Complete technical literature will be sent promptly on request.

Television Tuners, Special Switches, Controls and Resistors

P.R.MALLORY & CO.Inc.

ALLOR

TELE-TECH ¢ April 1952

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

Electrochemical Products — Capdcitors #Rectifiers s Mercury Dry Bdtfé'rié’s !

SERVING INDUSTRY WITH
Y Electromechanical Products— Resistors » Swifehes s TV Tuhers s Vibrators f

Metallurgical Produnts—Contacts » Special ‘Metals.» Welding ‘Materials

www americanradiohistorv com
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FAST, ACCURATE, SIMPLE determination of unknown frequencies
between 20 cycles and 1 megacycle is a routine operation with the
Berkeley EPUT (Events-Per-Unit-Time) Meter. Result is displayed
in direct reading digital form with accuracy of = 1 cycle. Unit may
be operated manually or recycled automatically. Convenient “test”
switch provides complete check of the entire circuit in 2 seconds
without additional test equipment. Thus the most inexperienced
operator may at any time verify proper functioning of the EPUT.

SPECIFICATIONS

MODEL 554 MODEL 558"
RANGE 20-100,000 cps 20-1,000,000 cps
ACCURACY + 1 cycle + 1 cycle
TIME BASE 1 second 1 second

Standard crystal—1 part in 105
Oven crystal—1 part in 10¢

Oven crystal—

SHORT TERM STABILITY 1 part in 106

INPUT
(any wave form)

0.2-25 volts rms

0.2-50 volts rms (pos.) (pos. or neg.)

DISPLAY Direct reading digital—variable 1-5 seconds

DIMENSIONS 2034 " x 10¥2" x 15~ 20%" x 197 x 15"
PANEL Standard rack 19" x 8% Standard rack 19“ x 174"
PRICE $775 $3995

MODIFICATIONS: Standard modifications include 0.1, 1.0 and 10 second selec-
tive time base; automatic time base scanning over range of from 3-60 seconds;
switch conversion to straight forward electronic counter; temperature-con-
trolled crystal; remote indication, Special modifications can be made to meet
particular requirements.

APPLICATIONS: As a production tool for mass checking of frequency sensitive
elements by non-technical personnel—As a tool for rapidly and accurately
checking crystals in production—As a general laboratory facility for frequency
measurement and counting applications of all kinds.

For literature and data, please write for Bulletin 554-T

2200 WRIGHT AVENUE « RICHMOND, CALIFORNIA

www americanradiohistorv com

Fig. 11: Plug-in r-f power supply for field
camera control is also used in master monitor

inclusion of a small cooling blower
necessary.

The new studio camera control is
packaged in the same general man-
ner as its earlier counterpart, and
may be used as a direct replacement
for it with either old or new types
of image orthicon cameras. The
chassis and attached control panel
are intended for mounting in the
standard console housing.

In the new unit, the connectors for
camera cable, power cable, pulse in-
put, and intercommunication cables
are located on the rear apron of the
chassis in order to provide additional
space for tubes and components on
the main panel, and to simplify the
process of withdrawing the unit
from the console housing. Only the
coaxial cable connectors for signal
outputs are located on the front
(tube) side of the main panel.

The related field camera control
embodies much new thinking. Its
improved kinescope has been de-
scribed. Video-frequency response in
no way limits the system. New sine-

Fig. 12: Tuhe side of field camera control

wave clamping employed at three
places effectively establishes black
level and guarantees gray scale ren-
dition while providing no high-fre-
quency unbalance to damage the
blanking waveform. A regenerative
type blanking circuit stablizes blank-
ing insertion. Fixed blanking set-up
adds a controlled amount of “black-
er-than-black” blanking.

Two “black-white” stretch circuit

(Continued on page 80)

TELE-TECH * April 1952


www.americanradiohistory.com

tandard Electronics

500 WATTS TO 20 KILOWATTS
- HIGH and LOW BAND P

’*“ Completely

o air-cooled
| p

. Entirely

] g

o self-contained

| Full length
. tempered—glass
 front doors

2

g

0 Ali vacuum

| tubes visible

@i during eperation
e

.

Covering the
entire VHF-TV
band

E-FIWII' DESIGN!

STANDARD'S exclusive ADD-A-UNIT feature enables you to start op-
eration at minimum cost and later ADD-A-UNIT to increase your power.
These high power ADD-A-UNIT Amplifiers can also be added to exist-
ing station equipment regardless of type.

The basic unit in the S-E ADD-A-UNIT transmitter is a 500 watt visual-

wute For - aural unit. This is a complete, self-contained transmitter. Additional
S-61 . . . . .
T:CL,-LCEOT,,:?.:; «. amplifiers are available as shown in the diagram to provide complete

il £ reardrs  transmitters of 5, 10 or 20 KW output. These amplifiers may be installed

Station Packoge;

o ilisaneese initially or at such time as increased power is granted by the FCC.

Wewm STANDARD ELECTRONICS CORP.
PRODUCT" 285-295 EMMETT STREET, NEWARK 5, NEW JERSEY '
TELE-TECH ¢ April 1952 79
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ELECTRONIC
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"BRAIN"

for high speed sorting or control
equipment in the manufacture or
checking of resistors and allied

products . . .

Just place the “unknown' resistance

‘across the terminals of this precision,

production Clippard tester. Even un-
skilled ope:atbrs can process over 30
resistors (of all types) per minute.
Working to an accuracy of better than
+19% through the entire range of 100
ohms to 100 megohms, the PR-5 is a
companion instrument to the famous
PC-4 Automatic Capacitance Compara-
tor. With it, radio, electrical, resistor
manufacturers and large part jobbers
save time and money and assure un-
erring accuracy of inspection.
Completely self-contained, the PR-5
requires no outside attachments other

PRICE

*585.00

FOB CINCINNATI

.~ RESISTANCE COMPARATOR

than the Standard Resistor against
which unknowns are checked. Oper-
ateson 110 Volt—60 Cycle AC. Range:
100 ohms to 100 megohms; reads de-
viation from standard on any of three
scales: —5% to +5%, —25% to
+30% or —50% to ~F100%. Size:
18" x 12” x 12”. Weight: approx. 32
Ibs. For complete details, write for
Catalog Sheet 4-TT.

CZippard
INSTRUMENT LABORATORY INC.,

1125 Bank Street @  Cincinneti 14, Ohio,

MANUFACTURERS OF R. F. COILS AND ELECTRONIC EQUIPMENT

wwWwW americanradiohistorv com

switches permit selection of four
different conditions of gray scale
alteration while keeping overall vi-
deo amplitude constant. The amount
of stretch desired has previously
been established by screwdriver ad-
justment. Synchronizing signals can
be added with bridging of this signal
to other units for eventual termina-
tion,

Two identical isolated video out-
puts are available from a feedback
output stage for direct outgoing-line
monitoring. This circuit also yields
sending-end termination, improved
linearity, and stability by virtue of
its feedback nature.

Horizontal kinescope deflection is
almost identical to its camera count-

Fig. 13: Circuit side of field camera control

erpart, as is vertical deflection. An
extremely compact, efficient, and
well shielded plug-in rf high voltage
unit supplies regulated 10-KV sec-
ond anode, kinescope focus, wave-
form monitor second anode, and bias
voltages for the control unit divore-
ing it in large measure from the
power frequency for “off-frequency”
operation.

The waveform CRO is fed from
a wide band video amplifier with
stable half-line or frame horizontal
sweep speeds selected by a switch.
Astigmatism control yields a well de-
fined spot. An illuminated standard
scale with simplified calibration per-
mits accurate level setting.

Camera operating controls are, of
course, provided with ‘“target-set”
made automatic. Both vertical and
horizontal sawtooth shading signals
of either polarity are available.
Video response is compensated by a
“3-position” switch for various cable
lengths in common use.

The companion studio control
closely duplicates the field control
unit in so far as video circuitry is
concerned. Regenerative blanking,
gray scale alteration, sine-wave
clamping, fixed blanking set-up,
shading addition, synchronization in-
sertion, and feedback output are
again provided. Synchronizing sig-

(Continued on page 82)
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.+ the ideal time to

Take full advantage of SPEED NUT econ-
omy and performance, design SPEED
NUTS into your product. Here’s why. ..

1. SPEED NUTS simplify design prob-
lems through low-profile, one-piece
construction and multiple-function
characteristics.

2.There are thousands of low-cost
Standard SPEED NUTS —saving cost
of special-design fasteners.

3. The double-locking SPEED NUT prin-
ciple of Spring Tension Fastening
can best be adapted to your design
requirements.

LOOK AT ALL THE LOCATIONS WHERE
SPEED NUTS SAVE ON COMMUNICATIONS EQUIPMENT

controls ¢ coil forms » antennae « wiring * cabinets
yoke deflectors ¢« connectors — plus many more

TINNERMAN

Your Tinnerman “Fastener Expert”
stands ready to help you profit these
3 ways — call him in soon. And write
for “SPEED NUT Savings Stories,”
Vol. I1. Tinnerman Products, Inc.,

- Dept. 12, Box 6688, Cleveland, Ohio.

In Canada: Dominion Fasteners, Ltd.,
Hamilton. In Great Britain: Simmonds
Aerocessories, Ltd., Treforest, Wales.
In France: Aerocessoires Simmonds,
3. A. — 7rue Henri Barbusge, Levallms
(Seine) France.

SPEED NUT® Savings info your produci

Let the SPEED NUT
Principle save you
TIME, WORK, DOLLARS

PRE-LOCKED POSITION

Arched Prangs i

< '
Arched Base

DOUBLE-LOCKED POSITION

Compensating Thread Lock

Self-Energizing
Spring Lotk

*Trade Mark Reg. U.5. Pat, Off.

TELE-TECH » April 1952
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Frequency response
flat from 50

to 15,000 cps * 2db.
True high fidelity!
Arrange for a sound
demonstration at your
local Magnecord
distributors today!

82

high frelelity
tupoe vecorder

Professional
mawm INC. Tape Recorders

360 N. Michigan Avenue, Dept.TT-4
Chicago 1, lllinois
Please send me further information, prices, and technical data.
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fig. 14: Studio camera contrel chassis mounts
in standard console housing. All controls are
accessible on removal of console front panels

nals for preview monitoring are
added to only one of the three iden-
tical outputs provided here. Con-
venient “tipjack” test points permit
quick check of the unit by removing
only the front console cover,

A special lucite panel with matte
black surface and edge lighting per-
mits soft illumination of panel letter-
ing without stray-light, facilitating
darkened control room operation.

A new field power supply has been
provided to operate the field chain
because of an increased power drain
required by the added features. A
different power transformer, new re-
actors, the addition of a relay to
withdraw a series regulator under
light load thus providing a regulat-
ing range from 1.25 Amp. at 285
volts down to about 400 ma, and an
improved cooling system separate it
from its predecessor. This supply is
readily usable with previous field
equipment but here we must modify
the interchangeability feature in that

" the former field supply can’t be used

with the new field chain.

It is naturally difficult to ascribe
proper credit to all concerned with
such an extensive development proj-
ect as this has been. However, J. H.
Roe who supervised the project dur-
ing development, F. E. Cone who is
at present supervising the group
working on the project, and A. H.
Lind, the engineer responsible for
the basic development, must be
mentioned. Engineers intimately con-
cerned were: S. L. Bendell, W. F.
Fisher, R. S. Griswold, R. J. Smith,
H. C. Weber, and the author, with
invaluable help during certain phases
from R. C. Dennison, N. L. Hobson,
B. F. Melchionni, and N. J. Oman.

High Quality Audio

In Fig. 10 of “A High Quality Audio
Amplifier” on page 35 of the February
1952 issue of TELE-TECH, the variable
bass control, P-3, has a resistance of
one megohm. The 50 K {reble control
should be marked P-2. These markings
were inadvertently omitted.

TELE-TECH * April 1952
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Sylvania Flectric Erecting New Headquarters
For lis Electronies Division

Plant under construction at Woburn, Mass.,
17 miles north of Boston. To make microwave
components and semi-conductor devices.

To satisfy the growing need for electronic prod-
ucts, Sylvania will soon open a modern new plant
at Woburn, Mass.

This building of advanced design will provide
an additional 100,000 square feet of air condi-

SYLVANIA ELECTRIC

WOBURN, MASSACHUSETTS

tioned laboratory and production facilities for the
manufacture of electronic equipment and com-
ponents. When completely equipped, it will rep-
resent an investment of four million dollars., The
new plant will serve as headquarters for all present
Sylvania electronic production facilities in the
Boston area.

With these greatly expanded plant facilities,
Sylvania is assuring you of the newest and best
electronic components for radar, television, com-
munications and industry. '

~ *SYIVANIA

Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y.
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ELECTRONIC BEVICES; RAOIO TUBES; TELEVISION PICTURE TUBES; ELECTRDNIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIBN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS'
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Renvon

TRANSFORMERS
For All

ARMY

NAVY

SPECIFICATIONS
+

There's a Kenyon quality
transformer io meet
almost any standard or
speeial application.

RADAR
BROADCAST
JAN APPLICATIONS
ATOMIC ENERGY
EQUIPMENT
SPECIAL MACHINERY
AUTOMATIC CONTROLS
EXPERIMENTAL
LABORATORIES

For full details—
Contact Kenyon today

Kenvon

-Transformer Go., Inc.

840 Barry St. New York 59, N. Y.

CUES for BROADCASTERS

{(Continued from page 57)
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Civil defense alerting circuit for use in Conelrad or carrier controlled alarms

danger point. It provides a safe,
steady discharge of this electrical
energy. The rod causes no detectable
change in tower radiation charac-
teristics. If corona discharge of trans-
mitter r-f from the pointed rod is
present, the rod can be shortened
slightly or the point rounded off.

Cenelrad Alerting Menitor

MUNSON ROBINSON, Chief Engi-
neer, WHFB, Benton Harbor, Mich.

O comply with the new Conelrad
requirements an extremely sim-
ple alerting attachment has been de-

signed to operate on any broadcast
receiver including even small ac-dc
types, and is now in use at WHFB,
It has the following features.

(1) Minimum of parts and sim-
plicity of construction.

(2) The unit is ccmplete with it'’s
own power supply and requires only
one connection and ground to the
receiver,

(3) When the carrier of the sta-
tion being monitored is cut, the alert-
ing monitor puts a buzzer and
signal light into action. This . con-

{Continued on page 112)

27-in. ALL GLASS TELEVISION TUBES

3 R

Corning Glass Works executives examine new 27-in. rectangular all-glass bulb for TV
picture tube manufacturers, Shown are (I to r} J. J. Hanigan, General Manager;
E. F. Ling, Manager, Product Engineering; N. J. Vang, Manufacturing Monager; and
J. . Muller, Manager, Electronic Sales Dept.; Electrical Products Division, Velume

production of new bulb
sq. in.

www americanradiohistorv com

is scheduled for
picture and features cylindrical face plate design to eliminate reflections.

May. The 27.in. bulb offers a 375
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ICTOR &

Recovds

They bring true listening enjoyment to millions— through

the finest in modern sound recording methods and equipment

43 e PP PR BBEB0000 PN REE0E00PORRERCEBLOIOGESTS

RCA Victor’s modern Vinylite phonograph records are
infinitely superior to the old shellac pressings of a few years
ago. Better in tone quality, distortion, surface noise and
frequency range. This improvement in quality requires more
precision than ever before in every step of record manufac-
ture and processing. That’s particularly true of the original
sound recording and the master discs from which the stamp-
ers are made. And RCA Victor has found that Audiotape
and Audiodiscs are an ideal combination to meet the exacting
demands for today’s high fidelity phonograph records —
Audiotape for clearest recording of the original sound and
Audiodiscs for fast, easy processing without loss of sound
quality. In fact this record-making combination is now being
used with outstanding success by America’s leading producers
of fine phonograph records and broadcast transcriptions.

Whatever your recording work may be, Audiotape and
Audiodiscs offer you this same sound perfection — the result
of more than 12 years of specialized experience by the only
company in America devoted solely to the manufacture of
fine sound recording media, both discs and tape.

zﬁ@ @ ! @ ["r.L‘ =t v ESD,; INEC.
444 MADISON AVE., NEW YORK 22, N. Y.
Export Dept.: 13 East 40th St., New York 16, N. Y, Cables ‘*ARLAB"’

...including

for the master recording

*Trade Mark

60 8000 0d 0020 BLLOOEPPIRPDOOCPPOECETDNIOOCEPOPROEOPPOPOOOLOIEOSEESPRPORPRIOIEO SO S

PP O 0 B 000000 BP0 0B EEIOEEEPSESIVDOEGOEEPPOESIPPIDPREDOES B S0 PCPRBSBLIOOETRLIOS
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LETTERS...

CBS Color-Wheel Traced Beyond
Isaac Newton, fo Pfolemy!

Editors, TELE-TECH:

Thank you for your reply to my in-
quiry, quoting the Encyclopedia Brit-
tanica as authority for Sir Isaac New-
ton’s development of the color-wheel, as
cited on page 6 of your November, 1951,
. TELE-TECH.

There is, however, further evidence
that the color-disc was used by Newton.
This quotation is from Light & Colour
by R. A. Houston (Longmans’ Green
and Co., London, 1923) (p. 73):

“Maxwell’s Colour Disc—Fig. 40

represents an arrangement for mix-

ing colours, known as Newton’s or

Maxwell’s dise, though a special

form of it was mentioned in the sec-

ond century of our era in the Optics
of Ptolemy.”

In the above quotation from Houstoun,
you will note the name of the Alexan-
drian astronomer Ptolemy. In footnote
reference 10 of my paper in the October
Proceedings IRE, I referred also to Ptol-
emy, but used an Encyclopedia Ameri-
cana reference. In the 1918 edition of
that under the heading “Color—Addi-
tive Combinations” (vol. 7, p. 309) this
statement is found: “It owes its present
form and use to J. C. Maxwell although
it was known to the astronomer Ptolemy

86

for the most
advanced studio
lighting equipment,
see the Century
exhibit at the
NARTB Convention
‘in Chicago

CENTURY LIGHTING, INC.,
521 WEST 43RD STREET,
NEW YORK 18

626 NORTH ROBERTSON
BOULEVARD,
L.OS ANGELES 46
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in the 2nd century and was rediscov-
ered by the Dutch physicist Musshen-
broek in the 18th.”

As you may know, Ptolemy’s work has
survived only in the form of the trans-
lations which Alhazen, in the 11th cen-
tury, passed off as his own original work.
The experts express some doubt that
the “Optics” is truly Ptolemy’s work,
since it is not up to the same standard as
the rest.

However, and this is one point I would
like to make, the CBS color wheel is
only a special form of Maxwell’s color
dise. But the origin of the Maxwell disc
goes way back into antiquity, certainly
being very much older than Newton.

W. T. WINTRINGHAM
Bell Telephone Laboratories
Murray Hill, N.J.

Cross Talk and Water Supplies

Editors, TELE-TECH:

Your report in the December issue of
TeLE-TECH (page 25) discussing Liberty
Broadcasting System cross talk on 182
stations, has been brought to my atten-
tion. In an effort to correct an obvious
misunderstanding of the situation, let
me endeavor to state exactly what did
happen.

The Mayor of El Paso, on the date in
question, was scheduled to make a city-
wide broadcast over the five El Paso
radio stations. Remote lines were or-
dered and installed properly from the
local test board to the KELP control
room. At broadcast time, the KELP con~
trol operator (not an engineer) acci-
dentally threw a wrong control key
bridging the local remote line and the
network line which runs from LBS
master control in the same building.
Master control at that time was in con-
trol of the western network division,
and cross talk appeared on the network
in the nature of minus 20 db. .

LBS El Paso was the first to report
the trouble, not a California station. It
is quite within reason, I think, that no
other stations reported it since the level
was so low. As a matter of fact, the er-
ror placed the scheduled LBS program
on the local lines of the other El Paso
stations, since it was a joint origination,
yvet no El Paso station reported hearing
the LBS program. Rather than lam-bast
the rest of the engineers around the
country for not hearing the cross talk,
wouldn’t it have been more just to com-~
pliment the California engineer for hav-
ing such acute hearing?

Liberty Broadcasting
El Paso, Texas

Dick WEAVER,
General Manager

Translucent Backdrops

Audio & Video Products Corp., 730
Fifth Ave., New York, N. Y., has been
appointed exclusive eastern agent for the
M. B. Paul Co., creators of one-piece
translucent backdrops for motion pic-
tures and TV. The backdrops are photo
enlargements on seamless material sus-
pended in wheel-mounted aluminum
frames, They are pigmented to appear
black-and-white with front lighting and
colored with rear lighting.
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inquired about ...

READERSHIP AMONG
MANUFACTURING ENGINEERS

Actually, Tele-Tech achieves 1009, coverage of engineering

heads. In some instances the magazine is directed to vice presidents in

charge of engineering, whereas the Amphenol survey went only to chief engineers.
Compare this survey with the records of other technical journals in this field

reaching only 20 to 509% of policy-level engineers, as shown by their audited re-
newal percentages.

So join the swing to TELE-TECH the technical magazine with the industry’s

largest top-level engineering audience. Selective, waste-free circulation now over 18,000!

CALDWELL-CLEMENTS, INC. Ppublishers of . . . .
480 lexington Avenue, New York 17, N, Y., Plaza 9-7880 TELE.TECH

Chicago 6: 201 N. Wells $t. Los Angeles 5: Chris Dunkle and Associates
RAndelph 6-9225 2506 W. 8th St.; DUnkirk 7-6149
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Supplying . ..

You get the pitch fast—and
accurately—with this Wurlitzer
piano tuner which checks every
Wurlitzer piano before it leaves
the factory. Precision-built, it
uses a special JK H18 crystal.

and Designing

TOMORROW'’S

36

A large part of James Knights’ “new” new business is in

ultra-sonic transducers. Carefully oriented and cut from
finest Brazilian quartz, they’re supplied in all frequencies.

“GOOD MEDICINE” FOR THE MEDICAL FIELD!

One “new as tomorrow’’ use for JK ultrasonic transducers is in the
emulsification of liquids in medical and biological laboratories. When
properly excited, the JK transducer sets up a vibration in a liquid,
homogenizing the mixture so that the heavier ingredients won’t
“‘settle.” This is but one of a hundred dramatic new uses for JK crys-

tals — where standards require THE VERY FINEST AVAILABLE.

Crpslals vor The Crilical

If you have a crystal need — old-type or wholly new in
design or application — you’ll find the answer at James
Knights. Your exacting requirements are their business!
To be sure, consult JK design engineers first.

WRITE for free cala-
tog, listing JK erystals.

THE JAMES KNIGHTS CO.

S ANDWII CH 2 ., I LLINOTIS

88
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Spring Diffraction
School Scheduled
North American Philips Co., Inc. will

hold its twelfth X-ray Diffraction School
at the company’s plant, 750 South Fulton

Ave.,, Mount Vernon, N. Y. during the

week beginning Monday, April 21
through Friday, April 25, 1952. Exact
program details will be announced later
but basic subjects to be covered by
prominent educators and scientists will

include X-ray diffraction, new high and

low temperature camera technigues,
fluorescence analysis, Geiger-counter
X-ray spectrometer, and electron
microscopy and electron diffraction.

Philips initiated these semij-annual
diffraction schools in the fall of 1946
in order to acquaint scientists and man-
ufacturers with the latest techniques
for use of this new and powerful X-
ray analysis tool. For several years, the
available accommodations for the
Philips Diffraction Schools have been
outntimbered by last minute applica-
tions.

NARTB Exhibitors
(See program on page 51)

5TH FLOOR (EXHIBIT FLOOR)
CONRAD HILTON HOTEL

SPACE
NO.* EXHIBITOR

532A (3) Assoc. Program Service
550A (2) Bdcast. Adv, Bureau
535A (3) Capitol Records, Inc., Bdcast Div.

539A Dresser-Stacey Co.

534 Fed. Tel. and Radio Corp.
553A Gen. Precision Labs., Inc.
556 (2) Goodman Radio & TV Prod,

542A (2) Graybar Eleciric Co.
515A (2) Keystone Bdstg. System, Inc.
512A (2) Lang-Worth Feature Programs, Inc.

560 Musicolor, Inc.
509 Presto Recording Corp.
504 {(3) RCA—Engrg. Prod. Div. .

512 1(2) RCA—Recorded Program Services

560A (2) Radio Daily

533 Screen Gems, Inc., TV Dept.

556A (2) Sesac, Inc.

504A (3) Snader Telescriptions Sales, Inc.

502 Siandard Radio Transcription Serv-
ices, Inc.

528A (2) Standard Rate and Data Service,
Inc.

509A Wincharger Corp.

500 (3) World Bdstg. System, Inc.

500 (2} Frederic W. Ziv Co.

*Numbers in parenthesis indicate number of
rooms assigned to exhibitor.

EXPOSITION HALL
CONRAD HILTON HOTEL

SPACE
NO. EXHIBITOR

2 Broadcast Music, Inc.
8 Century Lighting, Inc.
9 Collins Radio Co.
7 Continental Electronics Mfg. Co.
5 Allen B. Bu Mont Labs., Inc.
10 Federal Telecommunication Labs. and
Graybar Electric Co.
14 Gatfes Radio Co.
4 General Electric Co.
12 General Precision Labs.
1A Kliegl Brothers
1,3 Radie Corp, of America
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. « « higher temperature

operation in nitrogen atmospheres

New equipment designed and sealed in nitrogen, due to high
ambient temperatures imposed by miniaturization, poses a real tem-
perature problem for permeability tuning cores as well as for I-F
transformer and R-F cores. This is solved handily by Stackpole
Ceramag cores thanks to the fact that they stand higher temperatures
and show less drift than high-permeability powdered iron cores.

. » « low=frequency loop cores

The extremely high permeability inherent in Stackpole Ceramag
ferrite cores makes them unsurpassed for exacting low-frequency
loop uses.

. « » Supersonic-frequency applications
Ceramag cores assure high permeability with low losses in the
supersonic-frequency range.

. « « center cores for powdered iron pot cores
Used as center cores in powdered iron pot cores operating at less
than 1 megacycle, Ceramag increases the L by approximately 100%
and increases the Q on the order of 50%.

. « «» incremental permeability applications
Because Ceramag is more easily saturated than conventional core

materials, it is ideally suited for pulse generation, magnetic ampli-

fying and incremental permeability tuning.

u
Electronic Components Division

STACKPOLE CARBON COMPANY . St. Marys, Pa.

wwWw americanradiohistorv com
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guthmun'

Coils

for those who put QUALITY first!

edwin i. guthman & co., inc.
15 s. throop st. chicago 7. . CH 3-1600

FM-FM TELEMETRY

(Continued from page 53) .

cated at either a fixed location or in
mobile equipment. In any event, the
equipment must be designed for
maximum dependability and stabil-
ity under extremes of temperature
and humidity. The observing station
will normally employ a circularly
polarized antenna having a gain of
9 to 10 db and a beam width of 60°
to 70° between half power points.

Modern high performance receiv-
ers are of the double detection su-
perheterodyne type. Typical of such
receivers is a unit with the following
performance characteristics:

A. Freq. Range: 215-235 mc.

B. Deviation: =+ 125 xc nominal:

*+ 175 KC max.

C. Distortion: Less than 0.5% at
6 v. p. to p. (=125 xc Devia-
tion) of limited signal.

D. Sensitivity: 20 db quieting 3
uv at center freq. not greater
than 5 uv at =125 xc.

E. Signal-to-Noise Ratio: 60 db
for 10 uv input. ‘

F. Noise Factor: 5 db or better.

G. Image Rejection: 80 db or
more.

Fig. 16 is a block diagram of a
representative basic observing sta-
tion, containing all system elements
normally included in such equip-
ment.

Telemetering Application

Telemetering is, of course, an es-
tablished art in fixed systems. How-
ever mobile telemetering has given
a new lease on life to an old art and
extended its horizons. Mobile tele-
metering has been characterized by
high performance under difficult en-
vironmental conditions, by simul-
taneous transmission of a multi-
plicity of channels of relatively
high frequency response. As a re-
sult of these extensions of the art,
telemetering becomes an ever more
important tool in modern technology
and will find ever increasing appli-

cation as our economy expands to
provide a better way of living
through. the intelligent and judicious
use of *the arts and sciences.

The FM-FM telemetering system
has recently been adapted intoc a
flood forecasting and control system
for Pa. Simply by dialing, the
weather office in Harrisburg can au-
tomatically secure a printed tape
record of water level height from
any ‘one of a number of unattended
gaging stations. Needless to say only
a little imagination, a few mega-
bucks, and some time will enable a
complete automatic weather report
to be made from each of these sta-
tions when it is dialed. Then, keep-
ing the magnetic tape in mind, it is
only another step until we collect
and store all this information and by
the press of a button have a com-
plete, up-to-the-minute weather
map made available.

Air Traffie Conirol

Another potential use of tele-
metering is for air traffic control.
Such a system would avoid the need
of reporting in over the range sta-
tion when on Instrument Flight
Rules; would aid air -traffic control
in coordinating the general flow of
traffic; would materially increase
safety in air travel by virtue of the
fact that the ground station would
be able to advise the pilot in event
of malfunctioning or misadjustment
of equipment which might otherwise
be undetected (such as an incorrect
barometric pressure setting); and
would further aid in improving air
safety by indicating the cause of an
accident when such occur.

Telemetering control and indica-
tion are applicable in many fields.
FM-FM systems provide a con-
venient compromise between sim-
plicity, multiple channels and a
fairly high frequency response.

(Continued on page 92)

Fig. 17: Variable reactance subcarrier oscillator. Note that pick-up is an infegral part of circuit

" piokup .
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The Alan Young Show
CBS Television Network

Starring Alan Young with
guests William Perlberg and
George Seaton of Para-
mount Pictures, producers of
Aaron Slick from Pumpkin
Creek.” Color by Techni-
color,

TELE-TECH * April 1952

HOUSTON
FEARLESS

- ,-’ ;.
e ROCUCA &

TOP SHOWS

c{#/w)e(/ ot Sowston-Fearless & . t/wmw/

“In 98%, of all U.S. Television Stations”

Whrite for catalog on television equipment.

* DEVELOPING MACHINES  COLOR PRINTERS « FRICTION HEADS
* COLOR DEVELOPERS * DOLLIES « TRIPODS « PRINTERS « CRANES

1022 11801 W, OLYMPIC BLVD « 1LOS ANGELES 64, CALIF.

“"WORLD'S LARGEST MANUFACTURER OF MOTION PICTURE PROCESSING EQUIPMENT"
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tHE ALTEC 250A comsoLk

When you read the complete specifications
and see the many features of the new

250A Console you will agree that it is the finest
mixing console you have ever seen.

Its compactness s unbelievable. Its flexibility
is unlimited and its accessibility through

the hinged front and top panels is unparalleled.
And all of this is achieved by completely new
miniature plug-in amplifiers and power supplies.
Everything about-the 250A Console leads to
better control and more economical operation.
Look at a few of the outstanding features.
They are the reason you should see

your dealer today for complete information.

Plug-in amplifiers and power supplies

Frequency Response( = 1 db 20-20,000 cycles)
Very low distortion

Very low noise level

As many as 12 halanced line mike inputs (mix 7 at once)
4 line inputs (repeating coils optional) mix any
4 utility inputs for phono, etc. § 4 at once
Controls color-coded according to function

Two output channels with illuminated VU meters
Complete patching panel

Only three tube types, 2 amplifier types

Built-in tube checking facilities

Compact {36”x 31”x 55 including desk)

9356 Santa Monica Blvd., Beverly Hills, Calif.
161 Sixth Avenue, New York 13, New York

wwWwW americanradiohistorv com

Fig. 18: Type 871 dynumotor-commutator-gate
designed for five rps rotation and 27 channels

There are many potential applica-.
tions in the fields of power control,
petroleum and gas pumping and
gaging, and long range process con-
trol.

FM-FM systems are 51mp1e and
reliable, and are capable of readily
maintaining satisfactory accuracy.
FM-FM telemetering provides an
electronic gadget dressed up in
working clothes and doing a com-
mendable job in both fixed and
mobile installations.

Quality-Controlled
Electrical Components

The Sixth Annual Convention of the
American Society for Quality Control,
which will be held in Syracuse, N.Y.
on May 22-24, 1952, will feature dis-
cussion of the resulis of a study by the
Electronics Technical Committee. The
aim of this study is to establish quality
criteria for mass produced electrical
components which would be acceptable
to both vendor and purchaser. Based
on the statistical concepts of a recog-
nized sampling plan similar to that in-
corporated in Military Standard 105A
or the one proposed by the RTMA RI12
Committee, this standard would reduce
inspection costs and increase confidence
between buyer and seller. In operation,
the seller would issue an outgoing in-
spection certificate covering all charac-
teristics which will be accepted by the
purchaser without incoming inspection.
Response to a questionaire distributed
by the Committee to deétermine the
feasgibility of the plan indicates strong
industry interest.

Trade Mark'‘Handie-Talkie’’
Registered by Motorola

Trade-mark registration No. 542,561
has been issued to Motorola, Inc., by
the United States Patent Office for the
term “Handie-Talkie.” This trade-mark
cannot be used with any equipment
other than that manufactured by
Motorola, Inc., and it cannot be used
generically in any connection.
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9YLVANIA SOGKETS...
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2. RMA 9-Pin Miniatuf
(Top Mounﬁng}

;. puo-Decal Cathode Ray Tube Socket
For regular commercial use ania makes RMAT- and
9-Pin Miniature, Turret, Octab Duo—Decal, ctc., sockets:
General Purpose and Low 1.0ss Phenolics

5. Write for new

e SOCke‘ (Sh iel

3. Octdl Socket

tact material

Available in

with any combination of con

{lustrated catalog giving compiete Jescriptions: Sylvania

Electric Products Inc., t. A-1104, Parts Sales Divi-
% gion, Warremn, Pa.
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ANEL CONNECTORS

RACK AND P

FOR QUALITY

It has taken vears of constant research and
development to make Amphenol the keyword
in the electronics industry. Specifying Amphenol
is specifying quality! From the inclusion of only
the best of top-grade materials to the last rigid
inspection of the {inished component, nothing is
overlocked in making every Amphenol connec-
tor or cable the best in quality that can be
produced.

A copy of Amphenol's B-2 General Catalog
will be sent on request,

AMERICAN PHENOLIC CORPORATION
1830 SO. 54TH AVENUE * CHICAGO 50, ILLINOIS

—_—

New Jersey Turnpike
(Continued from page 50)

from 300 to 30,000 cps assures . good
quality. Power requirement is 45
watts at 115 v., 60 cps, and the tem-

- perature range is —30° C to 70° C.

The CW-5B receiver covers 940-
960 mc with about 0.5 mMc band-
width, has two i-f frequencies of
121.3-123.5 mc and 19 Mc, and crystal
frequencies of 34.120 mc and 34.843
mc. The equivalent noise input is
3.2 uv, noise figure not greater than
20 db. Frequency stability within the
temperature range —30° C to 70° C
is better than =0.01%, and power
consumption is 100 watts.

Dispaicher’s Console

A dual position dispatcher’s con-
sole at New Brunswick is connected
by underground cable circuits with
the radio equipment in a small
building at the base of the tower.
Channeling of the base-mobile sys-
tem may be handled by one dis-
patcher when the system is operating
end-to-end, or may be divided in
various ways (see Fig. 9) by the
supervisory control at New Bruns-
wick to implement localized message
handling within different sections of
the Turnpike. Switching the control
circuits of channels carrying way
station information does not affect

(Continued on page 96)

Fig. 8: Six-foot microwave dish at the start of
the haul up the 150-foot Bordentown tower
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Hi-Q PLATES AND PLATE ASSEMBLIES

Hi-Q Plate Capacitors can be produced in
single and multiple units in an unlimited
range of capacities up to guaranteed mini-
mum values of 33,000 mmf per square inch.
The number of capacities on a multiple unit
is limited only by the K of the material and
the physical size. In Hi-@ Plate Assemblies
{printed circuits) the number of combina-
tions of condensors and resistors which can
be incorporated on a single unit is virtually
endless..,again, limited only by the K of the
material and physical size.

TELE-TECH ° April 1952 95
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POSITION 1 2 3 4
SWEDESBORG :l
MOORESTOWN ] * *
BORDENTOWN ) :l

Yomrd g * —
NEW BRUNSWIGK ¥ *:I
NEWARK * — K —

Fig. 9: To localize message handling, network
may be divided in various combinations to be
directed by several sub-contrel stations (*)

the teletype or direct phone chan-
nels.

Under normal conditions power is
obtained from commercial lines, but
in case of failure at any station, an
engine-~driven generator starts auto-
matically, picks up the load within a
few seconds, and carries the load
until power is restored.

At this writing, a permanent or-
ganization to service the radio net-
work has not been set up. It is an-
ticipated that about three techni-
cians will be required to keep all
equipment maintained, and the New
Jersey Turnpike Authority is ex-
pected to contract with a qualified
company on a bid basis for these
services.

In times of national emergency,
this flexible communications system
will prove a valuable adjunct to a
transcontinental web of highways
and radio relays for military trans-
port and disaster relief,

STORAGE-FED TYPEWRITER

The high-speed typewriter recently developed by
Potter Instrument Co., Great Neck, N. Y., accepts
coded pulse signals from an external source
suth as communication lines, computer or
punched cards, and alternately stores and ex-
tracts the information once for each line printed.
Information is taken from the 80-channel stor-
age unit by a photoelectric pulse generator.
The self-synchronous system may be operated
continuously or intermittently, and the siorage
may be used as part of a computer. Forty-seven
type characters are mounted on a rofating
typewheel, and are struck by hammer solenoids
at the rate of 24,000 characters per minute.

926

 Use these cards to get data on

ADVERTISED PRODUCTS

Here is a list of the major offerings by advertisers in this issue of TELE-
TECH. If you want literature or further information on any of these prod-
ucts, simply enter the code numbers on the postage-free cards on the
opposite page.

CODE NO. ADYVERTISER

401 Ace Engineering & Machine
402 Adams & Westlake Co.
403 Aireraft Radio Corp.
404 Alden Products Co.

405 Altec Lansing Corp.
406 American Lava Corp.
407 American Phenolic Corp.
408 Amperite GCo., Ene.

409 Ampex Electrie Corp.
410 Atlas Sound Corp.

411 Audio Devices, [ne.
412 Avery Adhesive Label Corp.
413 Bardwell & MoAlister
414 Bell Tetephone Labs.
415 Berkeley Scientific Corp.
416 Berlant Associates

417 Birtcher Corp,

418 Boonton Radio Corp.
419 Bussmann Mfs. Co.
420 Camera Equipment Co.
421 Camera Mart, Ine.

422 Gentury Lighting, Inec.
423 Cinch Mfy. corp.

424 Cinema Engineering Co.
425 Cleveland Container Co.
426 Clippard Instrment Lab.
427 Cont’! Diamond Fibre Co.
428 Corneli-Dubilier Elec. Corp.
429 Cornish Wire

430 Dage Electric

431 Dale Products, (ne.
432 Dial Light Go.

433 Distiltation Prods. Inds.
434 Dumont Labs., Inc., A. B.
435 DX Radio Products Co,
436 Eclipse-Pioneer (Bendix)
437 Eisler Engineering Go.
438 Eitel-McCullough, Ine.
439 Elco Tool & Screw Corp.
440 Eleetrical Industries, Inc.
441 Elec Reactance Gn;rp (Hi<Q)
442 Eleetrieal Tower Servige
443 Electro Prods. Labs.
444 Electronies Meehanies, Inc.
445 Federated Purchaser, Ine.
446 Freed Transformer Co.
447A  General Eleetrie Co.
447B  General Electrie Co.
448 General Industries Co.
449 General Preeision Lab.
450 General Radio Co.

451 Grayburne Corp.

452 Grayhill

453 Gries Reproducer Corp.
454 Guardian Eleetrie

455 Guthman & Co., E, I.
456 Heath Co.

457 Helipot Corp.

458 Heppner Mig. Co.

INFORMATION ON

Sereen rooms
Mercury relays

Signal generators
Components & chassis
Mixing console
Ceramic parts'
Connectors and cables
Relays and regulators
Tape recorders

Mike stands

Audio tape and discs
Adhesive labels

TV lights
Communications services
Frequency mcter

Tape recorder

Tube clamps

FM-AM signal generator
Fuses

TV tripods

Camera dollies
Lighting equipment
Electronic components -
Degausser

Phenolic tubing
Resistanee comparator
Plastic forms
Interference filters
Cord sets

Connectors

Resistors

Panel lights

Diffusion pumnps

TV console—mixers
Crystals

Beam power amplifiers
Glass & welding units
Transmitting tubes
Serews

Terminals

Capacitors

Tower installation

DG power supply
Insulating material
Gomponents distributer
Transformers
Germanium power reetifiers
UHF amplifier tubes
Phono motors

TV studio equipment

RF ehokes

Test elips

Coil bobbins
Relays

Coils

Test efquip. kits
Potentiometers
lon traps

INFORMATION ON

Sealed components
Plug-in headers

TV studio eguipment
Resistors

Fanning strips

Tube mfg. equip.
Transformers

Solder

Servos & transiormers
Vacuum pumps
Crystals

Instruments & eatro’s
Iron toroids

Tape recorders

UHF converters
Meters

TV signal generators
Personnel

Coil winders
Miniature tube mountings
Laminated plastics
Sound enuip. dist.
Personnel
Instruments & assemhlies
Electric power piants
Paper tubing

TV beam adjuster
Communieation cable
Microwave relays
Paper tubing

Paper capacitors
Transmitting tubes
TV power tetrodes
Ceramie capacitors
Components
Reeelving tubes
Button eapacitors
Resistors

Portable ealculators
Personnel

Button eapaeitors

TV transmitters
Transformers
Ceramics

Tubular parts
Tubes & components

. Tube egnsuitants

Tube sockets
Laminated plasties
Vulcanized fibre
Tension fasteners

Tru-0hm Prods. (Mod. Eng.) Resistors—rheostats

CODE NO. ADVERTISER

459 Hermaseal Co., Inc.

460 Hermetic Seal Products
461 Houwston-Fearless Gorp.
462 Int’l Resistance Co.
463 Jones, Howard B. Div.
464 Kahle Engincering Co.
465 Kenyon Transformer Co.
466  Kester Solder Co.

467 Kinetix Instrument

468 Kinney Mfg. Co.

469 Knights Co., James

470 Kotlsman Instroment Corp.
471 Lenkurt Electrie Sales Co.
472 Magnecord, Inc.

473 Mallory & Co., nc., P. R.
474 Marion Elec. Instr. Co.
475 Measurements Corp.
476 Melpar, tne.

477 Mieo Instrument Co.
478 National Go., Ine.

479 Nat'l Voleanized Fibre Co.
480 Niagara Radio Supply Corp,
481 Northrop Aircraft

482 N.R.K. Mfg. & Eng. Co.
483 Onan & Sons, D. W.
484 Paramount P;-mer Tube Corp,
485 Perfection Electric Co.
486 Phalo Plastics

487 Phileo Corp.

488 Preeision Paper Tube Co.
489 Pyramid Electrie Co.
490A Radio Corp. of America
4908 Radio Corp. of America
491 Radio Materials Corp.
492 Raypar, Inc.

493 Raytheon Mfg. Co.
494 Sangamo Electrie Go.
495 Shalieross Mfg. Co.
496 Sorvall, Ivan

497 Sperry Gyroscope Co.
498 Sprague Electric Co.
499 Stackpole Carbon Co.
500 Standard Eleetronies
501 Standard Transformer Gory.
502 Steward Mfg. Go., D. M.
503 Superior Tube

504A  Sylvania Elee. Prods. Ine.
5048 Sylvania Elec. Prods. Ine.
504C  Sylvania Elec. Prods. Ine.
505 Synthane Corp.

506 Taylor Fibre Go.

507 Tinnerman Produets
508

509 Truseon Steel Co.

510 U. S. Engineering

511 Weller Electric

512 Wells Sales, Ine.

513 Westinghouse Elee. Corp.
514 White Dental Mfg., S. S.
515 Workshop Associates

Refer to page 129 for page number of advertiser.
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Steel towers
Eleetronic hardware
Soidering guns
Miniature switehes
Transformers
Flexible shafts
Parabolie antennas
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ELE. CH Service...

" to the industry’s largest top-level engineering
audience . . . also the best informed . . . now having a

1/, BILLION $ MARKET

Rﬂdio «  Television . + Electronic Industries

Another

In view of the industry's tremendous backlog of planning and the scaling down
of military spending, a warning is in order. Don't-get caught in the rush. When
the freeze is lifted, everyone will want information on such things as New
Equipment, Improvements, ‘Substitute materials, -Costs, Performance studies,
Specifications, Application data and Delivery dates.

To facilitate your own plannmg, mail these INQUIRY CARDS foday!

Perhaps you need more information on

Studio ‘gear Mobile radio Printed circuits
Relay stations . Military electronics Minicturized paris
UIHF TV equipment Color TY Aireraft controls
Microwave systems Video recording HF test equipment
Radar Sound recording Substitute malerials

Or, maybe you want data on new copacﬁms resnsrors rectifiers, power
supphes etc.

T E L E -TE CH EIRST in ''Video Techniques'” and “'Televisien Sys- FIRST in ohstracts by Armed Forces Technical Data
tems"' in Annual Report on Rmho Progress by Digest for recommended reoding of military

' Proceedings of 1.R.E. enginegring personnel.
ond only mogozine to publish o mop of TY rodic-TV technicol magazine whese slatistical
”‘,NFORMAT'ON _ FIRST stations and networks, both coble ond relay; FIRST data are reprinted by Encyclopedio Britannica,
specifications of microwave reloy equipment; Waorld Almanoc, Infarmation Please Almariac
HEADQUARTERSH Statien & Studie Equipment Directory: Analysis and other orgonizations.

of Armed Forces Proctiremant,

To get information on any product advertised in
this issue, refer to list on opposite page. Select code

number of item or items, enter in boxes on card,
fill out card and mail.

Mot goed after June 1, 1952 Not geod after June 1, 1952
[ o Sy e e i e (S S e e e st e S S e e i e i e B i et e e i S et e e B s
II' Write in boxes the code numbers of products for which ;} Write In boxes the code numbers of products for which
I; you want more information. :l you want more information.
I 1
I {
| :
e ] a
| & |
I« | (-4
I- U Information olso wanted on ... ...t e i Infermation also wanted en ... .. .. ... ... ey 5
| - WOUT COMPERY . -« oo vy oo omwn . o SRl T2 b ehar o) St || Your €ompoRy . ... iaes . dhem s s sl e e >
| L
| E T e M L i REArEsE: | b/ o st e Sl L St SR e et e L E
R R s . - 3
i E VR ST e e e [ R 0y Tl =R Ll e e R ': NTOREE] TTEEIRY Tl v ol e e s 1 1 o m ner e el o= o Sat it it = P Z
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i CALDWELL-CLEMENTS, INC., 480 Lexinglon A“"W\?\/\/&‘Eﬁq eﬁrcr’énir'gdi Spdo CS%LBWELL-CLEMENTE INC., 480 Lexington Avenue, New York 17 |
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If you want more information on products ad-
vertised in this issue, fill ouf these postage-free
inquiry cards and mail to -—

"TELE-TECH

Radie -+ Television - Elecironic Industries

TELE-TECH is the predominant technical journal of a 5% billion dollar
market in the telecommunications aond electronic defense industries. In
the advertising pages as well as in editorial features, you will often get
the FIRST NEWS of important advances in products coming soon or
already on the market.

Special Jeatures Coming Yp:

RADIO-ELECTRONIC EQUIPMENT FOR AIRCRAFT—Improvements in
minioturized componenis and printed circuits. New systems of eom-
munication, Altitude derating of squipment.

ELECTRONIC INDUSTRIES FOR DEFENSE—Results of new, completely
revised surveys of the Armed Forces procurement agencies. Contract
procedure changes. Megotiated preporedness contracts. 'Army, Mavy,
Aie Forcs data integrated into one issue for the first fime.

HOW CALIFORNIA'S ELECTRONIC INDUSTRIES HAVE GROW!sI—-
Engineering Directory of West Coast manufacturing, br_ouc!cnshn?,
etc. Descriptions of ouistanding technical devices. Reviewing air-

croft-electronic industry; military guided missile operctions. Who's
who in monagement and engineering, Mobile radie in Californio.
Froducts of Califernia’s component monufacturers.

STATION AND STUDIO DIRECTORY—Who's whe in monufacturing
TV, FM, AM and Microwave esquipment for civilion and military
opplications.

UHF-MICROWAVES' EXPANDING MULTI-MILLION §  MARKET—
MNew systems proving boon to utilities, roilroods, oil and gos pipe-
lines. Monufaciurers gird for big maorket.

18,000 CIRCULATION

ALL key men in engineering, manufacturing, operation and Armed Forces procure-
ment; ALL verified as to fitle and classification under rules of Controlled Circulation
Audit, Inc.

CONSTITUTING the industry’s largest group of top-level engineers and executives.

GREATEST % OF GAIN IN ADVERTISING

—in radio-TV-electronic publications. 15 months

ending March 1952 compared with the previous
15-month period ..

R R I R I R I R SRy TR

83.6% GAIN
Caldwell-Clements, Juc.

480 LEXINGTON AVENUE NEW YORK 17, N. Y.
CHICAGO—201 N, Wells Street, Chicago 6, lllineis
CALIFORNIA—Chris Dunkle & Associales, 2506 W. 8th 5&., Llos Angeles 5

Publishers alse of RADIO & TELEVISION RETAILING
Not good after June 1, 1952
EIRST CLASS FIRST CLASS
PERMIT No. 22273 PERMIT No. 22273
(Sec. 34.9, P.L&R.) (Sec. 34.9, P.LAR.)
NEW YORK, N.Y. NEW YORK, M.Y.
BUSINESS REPLY CARD BUSINESS REPLY CARD
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BUSS

Help Protect
Your

Repuhﬁo

i

%

of Hlih Quality
Materials

The makers of BUSS Fuses take every pre-
caution to be sure that the highest standards of
quality are maintained. EVERY BUSS FUSE IS
ELECTRONICALLY TESTED. A sensitive test-
ing device rejects any fuse that is not correctly
calibrated, properly constructed and right in all
physical dimensions.

This insistence on perfection is the reason why
you can always rely on BUSS Fuses. Manu-
facturers and service men the country over have

learned they can depend on BUSS Fuses for

P the right protection under all service con-
B L.
) ditions.

Here’s another reason why it pays to

TELE-TECH ° April 1952

TELEVISION e RADIO o RADAR

INSTRUMENTS o CONTROLS o AVIONICS

plus companion lines of BUSS Fuse Clips, Blocks and Fuse
Holders. Made in many types to make it easy to select the
fuse and fuse mounting needed to give required protection.

standardize on BUSS Fuses: You can get all your
fuses from one source. The line is complete —
dual-element (slow blowing), renewable and

one-time types . . . in sizes from 1/5C0 ampere

up.

If you have a special problem concerning elec-
trical protection, let our engineers help you select
the right fuse— or design a new fuse, or fuse
mounting, to meet your needs. Qur staff of engi-
neers and laboratory are at your service.

BUSSMANN Mfg. Co. (Division of McGraw Elecrric Co.)
University at Jefferson, St. Louis 7, Mo.

Please send me bulletin SFB conraining complete facts on
BUSS small dimension fuses and fuse holders.

wwWw americanradiohistorv com
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Complete 360° pan without
ragged or jerky movement is
accomplished with effortless
control. It is impossible to
get anything but perfectly
smooth pan and tilt action
with the “BALANCED” TV
Tripod.

Quick-release pan hondle ad-
justment locks into position
desired by operator with no
“play” between pan handle
and tripod head. Tripod head
mechanism is rustproof, com-
pletely enclosed, never re-
quires adjustments, cleaning
or lubrication. Built-in spirit
level. Telescoping extension
pan handle.

Write to Dept. T for further

particulars

(= AmeRA €QuIPmenT (0.

1600 BROANGIAY NEw YORK CITY

Floating Action!

for all
TV Cameras

“BALANCED"
TV TRIPOD

This ftripod was engi-
neered and designed ex-
pressly to meet all video
camera requirements.
Previous concepts of gyro
and friction type design
have been discarded to
achieve absolute bal-
ance, effortless opera-
tion, super-smooth tilt
and pan acfion, depend-
ability, ruggedness and
efficiency.

Below:

3-wheel portable dolly with
balanced TV Tripod mounted.

R.F. COMMECTORS

UG-88/U
UG-260/uU

UG-290/U

UALITY
UANTITY
UICKLY

100

RADIO FREQUENCY
CONNECTORS

@ Dage specializes in the manufacture
of the finest in Type BNC, Type N and

special radio frequency connectors.
Your requirements for radio frequency
connectors will be met quickly and ef-
ficiently by Dage. All Dage connectors
are manufactured in strict accordance
with military specifications. Write Dage

wwWw americanradiohistorv com

Germanium Diodes
(Continued from page 43)

Sparking Elimination

-+
y DG
SUPPLY
DIODE ‘
AY INDUGTIVE
REL LOAD

Fig. 12: Contact sparking can be practically
eliminated by the use of a germanium diode
connected across the load. With the relay con-
tact closed as shown very little current is drawn
by the diode because the voltage drop across
the load is in the back direction for the diode.
When the relay contact opens, the magnetic
field in the load inductance collapses. This
causes a forward voltage Yo appear across the
diode and the diode conducts. Sparking is
eliminated because the inductive energy of the
load is dissipated in the diode forward re-
sistance rather than in the relay contact gap.
For most fow voltage communication type relay
loads a single IN51 or IN48 will be satisfactory.
For higher voltage loads use type IN52 or IN63.

Heavy Loads
+
o DG
SUPPLY
\ RS RSR ‘
LY R=500 fL EACH  |NDUGTIVE
LOAD

Fig. 13: For large relay of motor loads sev-
eral diodes are connected in parallel, still pre-
venting contact sparking. The series resistors
help distribute the current more evenly among
the several parallel diodes.

=
Microammeters
RECTIFIED |FULL SCALE
CIRGUIT DC SCALE |wevenres|  ac
@ V  uo |[AGROSS AB| uo MV
A 2.5 0
13 K 25 23| 1,900 165 230
3 .5 1
0-2.5V 2 ek
8 0.5 20
"HALF WAVE
—’VV\'—A 25 30
27K 2 24| 3600 |75 260
.5
0-25v =& s
B Q.5 4
SERIES SHUNT
5 30
37 22| 3100 |[160 450
1.5 14
.
K> 5 4
: @ CENTER TAP-
AN
EEPOE 25 230 5700 | a2 270
2 23| &
15 17
0-2.5v 1.0 10
X 5 3
s
BRIDGE

Figs. 14 a, b, ¢ and d: The meter rectifier
circuits shown are suggested for a 30 pa 2000
ohm meter. They may be transposed to either
20 pa or 50 pa by changing the sensitivity in
diract proportion. For example, if the full scale
with a pla 30 meter is 2.5 v., then the full scale
sensltivity with a 20 pa meter will be

(Continued on page 102)
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lectrons
probe the future

IN 1927, Bell Laboratories physicists demonstrated that
moving electrons hehave like light waves, and thus launched the
new science of electron opties.

Now, through the electron heams of the electron microscope
and electron diffraction camera, scientists learn crucial details
about the properties of metals far beyvond the reach of optical
microscopes or chemical analysis.

At the Laboratories, electron bheams have revealed the
minute formations which produce the vigor of the permanent
magnets used in telephone ringers and magnetron tubes for radar.
The same techniques help show what makes an alloy hard, a cath-
ode emit more electrons and how germanium must he processed
to make good Transistors.

This is the kind of research which digs deep inside materials
to discover how they can be made better for your telephone system
... and for the many devices which the Laboratories are now devel-
oping for national defense.

BELL TELEPHONE LABORATORIES

TELE-TECH * April 1952
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Electron micrograph of an alloy of aluminum, nickel,
cobalt and iron. Magnification 20,000 diameters.

Cooled from high temperature in a magnetic field,

the alloy becomes a powerful, permanent magnet.
Note changed structure. Black bars reveal formation of
precipitate parailel to the applied field. Each bar is
a permanent magnhet.

A Bell scientist adjusts electron diffraction camera.

Electrons are projected on the specimen at glancing
angles. They rebound in patterns which tell the ar-
rangement of the atoms . . . help show how telephone
materials can be improved.

Diffraction pattern of polished germanium reveals
minute impurities which would degrade the per-
formance of a Transistor. .

Improving felephone service for America
provides careers for creative men in
scientific and technical fields.
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Bardwell & McAlister's Line of Television Lights

Tv SPOTS ® Designed for Television

Studios and Stages

Drawing upon their sixteed
years of experience in the pro-
duction of studio lights useé':by
the motion picture igdustry,
Bardwell & McAlister Ine. now
offers a complete new fine of
lights especially designed and
engineered for TVistage and
studio lighting.

Paint with Light \

S
Painting with light is ‘the ability to
control the light source, in order to &
emphasize the necessary. highlights
and the all-important shadaws., Only
through controlled light can'the scene
or subject be given the desired bri
liance, beauty and third dimensi
effects.

Our Specialists...
are always ready to assist and advis
your engineering staff, so that- your
studios and stages will be fully equip-
ped to properly “Paint with Light.”

Write for complete specifications and prices of these TV SPOTS. Address Dept. 69.

BARDWELL & McALISTE

2950 ONTARIO STREET
BURBANK, CALIFORNIA

KINETIX Means

ADVANCED ENGINEERING
HIGHEST PRECISION
CONTROLLED QUALITY

in the manufacture of

SYNCHROS
e SERVO MOTORS
SWITCHBOARD INDICATOR LAMPS
OVERLOAD TRANSFORMERS
HI-ACCURACY TRANSFORMERS

The rapid growth of Kinetix Instrument Company has
been the reward of exceptional engineering and superior
facilities, plus strict adherence to the highest known stand-
ards of quality control in the electronic and electrical fields.
We pledge ourselves to maintain the integrity of any pro-
duct bearing the name KINETIX.

KINETIX INSTRUMENT CO., INC. 902 BROADWAY, NEW YORK 10, N. Y.

West Coast Representative:
Joe Davidson & Associates 7858 State St., Huntington Park, Calif.
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Continued from page 100)

2/3 > 2.5 or 1.7 v. This simple ratio does not
hold for  higher meter currents due to the
change in diode resistance. The meter resistance
for the three sensitivities is assumed to be
2000 ohms. The ac sensitivity, the series re-
sistance and the rectified meter resistance {i.e.
with zero series resistance) may each vary
=+ 15 percent depending upon the individual
diodes. All data shown is based on IN51 diodes,
although any other diode with equal or hetter
forward and back resistunce will give about the
same characteristics. There s some pointer
vibration near full scale in all cireuits using the
3 in. undamped meter.

Plug-in Assembly

< l% MAX.

o—| MAX.
h x
L
k-3
=m|°

[ 1
UV

Fig. 15: Where the increased sensitivity of
the 4 diode bridge rectifier shown in Fig. 14 d
is desirable, o plug-in hermetically sealed as-
sembly may be used. Some typical units are
the type G9B, IN73 and IN74 with overa!l di-
mensions shown.

E-1 Characteristic

e

URRENT | MICROAMPERES |

[
. - 0N GVERAGE DIOOE
a

BACK VOLTAGE (VOLTS) 2

-0 t.o8 o8 o1 - 02
PR A 6 [+oz + 4] + 08, +.08| [

FORWARD VOLTAGE {VOLYS} l

-2

Fig. 16: Typical low voltage-current char-
acteristic of type IN48 at 25°C.

(Continued on page 104)

Condensed Specifications for
Some Germanium Diodes

MAX. MIN. MAX.
Forward © Back Inverse
Resistance Resistance Voltage
{Ohms) {Ohms)
Type at +1 V. at —50V. (Volits)
IN48 250 60,000 85
IN51 400 30,000 50
IN52 250 333,000 85
IN63 250 1 meg. 125
IN65 400 250,000 85
IN69 200 59,000 75
IN70 333 122,000 125
IN72 Tested for efficiency at 500 MC,
IN73 Balanced quad. Very closely matched.
IN74 Balanced quad. Very closely matched.
IN75 400 1 meg. 125

TELE-TECH * April 1952
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T G R B T R S T i e S SR

RETIRED...
*One Eimac 3X2500A3 . . . after

11,000 hours of FM broadcast
service on 94.9 Mc

7

Before Eimac tubes are put out to
pasture, they earn their retirement.
Here’s a typical story:

.

R

GEORGE D. TATE
Chief Enginesr
WMRC

FOLLOW THE
LEADERS TO
* for complete technical data on the 3X2500A3 or

3X2500F3 triodes...or any other Eimac tube, write:
TUBES |

EITEL-McCULLOUGH, INC.
SANBRUNUO, CALIFORNTIA
EXPORT AGENTS: FRAZAR & HANSEN « 301 CLAY STREET+ SAN FRANCISCO 11, CALIFORNIA

THE POWER FOR R-F

TELE-TECH = April 1952 103
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COULD THIS BE THE HOME FOR YOUR )

New Relay ?

Transformer ?
Choke Coil ?

Ideally suited for use where
space is at a premium, this
standard Hermaseal unit
meets Mil-T-27 and JAN
specifications, and has many
possible applications.

1" x 1” can, depth variable to your requirements.

Supplied with cover pierced for individual terminals, or pierced and
embossed for a .G600 O.D. sealed header with up to eight terminals (as
shown). Equipped with mounting studs, if desired.

Furnished with either dry air fill or vacuum-pumped and pressure-filled
with dry nitrogen,

STILL DOESN'T SUIT YOU ?

Tell us what you do need; perhaps one of our other standard units will
fill the bill. Or, we'll be glad to design a special unit for you (as we've
done for many others.) Werite today for our new catalog and quotes.

THE HERMASEAL CO, Inc.  Elkhart 12, Indiona

"

* ’

AERQPHYSICS

5 - 0 | v Frequency Ranges
Ax-76 ) of Standard Models

0-2,500; 30-15,000;
AMPEX ELECTRIC CORPORATION 300 = 100,700, eyeles
Redwood City « California

104
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(Continued from page 102)
Eff. Characteristic
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Fig. 17: Typical rectification efficiency-fre-

quency ratie characteristics of types IN48, IN52,
and IN63 at 25°C

I-Temp Characteristic
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Fig. 18: Typical reverse current-temperature
ratio charatteristics with respect to 25°C.

E-Temp. Characteristic
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Fig. 19: Typical peak inverse voltage-tem-
perature ratio characteristics with respect to
25°C. ¢

Fansteel Organizes
Rectifier-Capacitor Division

Production, engineering and sales of
selenium rectifiers and tantalum elec-
trolytic capacitors have been formally
integrated into the Rectifier-Capacitor
Div. of Fansteel Metallurgical Corp.,
North Chicago, Ill.

Glen Ramsey, who for several years
has been manager of the rectifier divi-
sion, is now general manager of the
rectifier-capacitor division. O. S. Aik-
man is sales manager, assisted by
Robert T. Morrison, sales engineer. E. W.
Lincoln is manager of production plan-
ning; James H. Hall is manager of
product engineering; Florian Schardt is
manufacturing superintendent and W. E.
Brown is chief inspector.
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Kahle equipment for manufacturmq

W sub-miniature, miniature,
\‘ M wer and cathode-ray tubes

#1934

AUTOMATIC #1384
BULB MAKING 12-HEAD BUTTON
MACHINE STEM MACHINE

|
|
|
|
|
|
Precise constric- } Upper and lower
tion and tubula- i molds on every
|
|
|
|
|
|
|

tion. Fully auto- head. Dual motor
matic including drive. Indexing
feeding and un- and head rotation
loading. Cap. are by separate
2000 per hour. motors. For ob-
For flat, square, long, square, and
and round bulbs. round butions, ete.

FOR MINIATURE TUBES

#1463 #1197
48-POSITION 24-HEAD BUTTON
EXHAUST STEM MACHINE
MACHINE

For miniature and
sub-miniature
tubes. Two upper
molds for making
tubulated and
non-tubulated
stems. Dual motor
drive. Cap. 1000
per hour, All au-
tomatie feeds.

All degrees of op-
eration from man-
ual to completely
automatic.  Pro-
duction limited
only by pump
equipment or
loading speed of
operator,

FOR CATHODE RAY TUBES [=-

#1801 #1363
16-HEAD 16-POSITION
SEALING BASING

MACHINE MACHINE

Also for other
large lamps and
tubes. Takes up to
12” tubes in every
position. Larger
tubes on alternate
positions, Variable
speed drive, Foot
operated feed.

Indexing machine
for large tubes; takes
all tubes up to 26" dia. or
diag. with all heads filled.
Larger tubes on alternate
heads.

O e ——— —— S lp—— — m— ——

We weleome your consultation. Write for our new catalog.

Kahle’s 40 years of experience mean that R ' - am -
standard toolings for all requirements K A “ l E E “ G I“ E E R I " G c o )
already have been tested and approved. LB L " - w e
Machines for everything from sub-minia-
ture to largest TV picture tubes assembled

to exact specifications . . . al lower costs.

1317 SEVENTH STREET - NORTH BERGEN, NEW JERSEY
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REAL MINIATURIZATION

with mgm i
GRAYBURNE

Grayburne means Quality Electronic Components

A
T

.

SMALLEST, MOST EFFICIENT CHOKES EVER PRODUCED!

All Grayburne Chokes have higher “Q”, lower DC resistance,
lower distributed capacity . . . save copper, are the smallest
and lightest . . . and employ the new Ferricore Ferrite cores.

ELECTRICAL COMPARISON between Grayburne and Conven-
tional RF Chokes proves Grayburne superiority (both chokes
valued at 2.5 mh, 125 ma).

GRAYBURNE FERRI-CHOKE CONVENTIONAL RF CHOKE
L 2.5mh 2,5 mh

R 10.5 ochms 40.0 chms

cd 1.7 uuf 2.8 uuf

Q 110 45

Wire fength 30.0 ft.* 96.0 ft.

Core Ferrite Isolantite

Size 1" long x 3" diam. 2%" longx %" diam.
Wi, 4.5 grams 13.5 grams

*NOTE: COPPER SAVINGS OVER 200%

Grayburne Vari-Chokes: variable over a wide range of in-
ductance, in many cases as high as 10-1 ratio.

Grayburne Ferri-Chokes and Vari-Chokes can be supplied
in the inductance, mounting and type of winding you specify.

Grayburne Ferrite Core Kits of 27 various-sized cores, fixed
and variable, are available for your development and research
purposes. Net, $2.25,

GRAYBURNE CORVP.
103 LAFAYETTE STREET, NEW YORK 13, N. Y.
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90205 DEGAUSSER

Demagnetizes magnetic tape and film to erase recording

material and residuals. Accomimodates 5400 Ft. reels of

1,” tape; 1000 Fi, 35MM film. Net Price $69.50.

For data on this, and other magnetic recording items,

write for Catalogue 15M.

CINEMA ENGINEERING COMPANY

1510 WEST VERDUGO AVENUE, BURBANK, CALIFORNIA

Export Agents: Frazar & Honsen, Ltd. = 301 Clay Sireet * San Francisca, Calif., U. 5. A,
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PERSONAL

I. L. Brandt has been named chief
engineer of Taylor Tubes, Inc., Chicago,
manufacturer of high wvacuum power
tubes and other special purpose tubes.
He was formerly project engineer for
the Continental Electric Co., Geneva, Ill.

Leslie E. Woods, director of industrial
relations at Raytheon Manufacturing
Co., Waltham, Mass., has been appointed
a member of the New England Regional
Labor-Management Committee for De-
fense Manpower. The appointment was
made by Maurice J. Tobin, U. 5. Sec-
retary of Labor,

Tore Anderson has been elevated to
the post of chief engineer of Airtron,
Inec., Linden, N. J. Mr. Anderson joined
Airtron in 1947 and will be responsible
for the design and production of wave-
guide components.

George C. Kent and William E, Daly
have joined the staff of Magnecord, Inc.
Mr. Kent, former design engineer for
Revere Camera Co., was named senior
mechanical engineer of Magnecord. Mr.
Daly, who was named electrical devel-
opment engineer, previously worked on
magnetic recording head development
for Shure Bros.

Robert 1.. Hammett, formerly a part-
ner in the firm of A, Earl Cullen, Jr,
Dallas, Texas, has opened an office for
the practice of consulting radio engi-
neering at 230 Bankers Investment
Bldg., San Francisco 2, Calif.

Cyrus W. Haller, president of Pioneer
Electronics .Corp., Salem, Mass., has
been elected president of the Victoreen
Instrument Co., 3800 Perkins Ave,
Cleveland, Ohio, since 1931 active in
specialized fields of electronic manufac-
turing. The Victoreen Company has
purchased the Pioneer Electronics oper-
ation, and has also acquired 16 acres
and 23,000 sq. ft. of manufacturing space
at New London, Ohio. Mr. Haller will
continue as president of Pioneer Elec-
tronics which makes special tubes and
Government equipment.

NEW CENTRALAB PRESIDENT.

William §. Parsons, vice president of - Globe-
Union In¢., has beéen elected president of
Centralab, subsidiary of Globe-Union. He was
dalso elected 1o Globe-Union -hoard of directors
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Coming in Tele-Tech for June ...

An up-to-date, integrated

DEFENSE
PROCUREMENT
STUDY

Exclusive, Invaluable . . . The Industry’s Guidepost to TV-

Radio- Electronic Contracting for Military Use

A Master Chart in Supplement Form

The June “Armed Forces Procurement” issue of Tele-Tech will contain z
twelve-page supplement crammed with factual, usable information on selling
TV-radio-electronic equipment, production facilities, or engineering services
for national defense. A central feature of this supplement will be a color
chart—suitable for mounting—of electronic procurement agencies and chan-
nels of all three services. It will show at a glance the principal offices and

personnel responsible for each category and phase of electronic procurement.

Selling and Contracting Procedures

Text material accompanying the chart will cover the “how and where” of sell-
ing to the government, as well as a wealth of equally useful information on

service-by-service contracting and purchasing procedure.

SELL YOUR DEFENSE "KNOW-HOW” IN TELE-TECH FOR JUNE

The “Armed Forces Procurement’ issue
of TELE-TECH will have an exceptionally
forceful impact upon the magazine’s thou-

sands of policy-level engineering and ex-

ecutive readers. Take advantage of this as the key people directing and imple-
unique opportunity to place your com- menting the military electronic program,
pany’s message before all segments of the Closing dates are April 25th if proofs are
industry contributing to defense, as well required; May 1st for complete plates.

Tele-Tech's 18,000 Circulation Reaches the Industry’s Buying Power Units

TELE-TECH <+ April 1952

1-5,, E-TE CH C"a/dwe/ké'/mmls .

480 LEXINGTON AVE., NEW YORK 17, N. Y.
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at cts beot !
[
Our complete ““PACKAGED PLAN" is
designed to save time and money—

Our comprehensive plan consists of consultation
and planning assistance and complete installation
and erection of all type AM-FM, TV, and micro-
wave anlennas. We can also supply equipment, towers,
and other material for the job—making it possible for
us to handle your tower or antenna job in its en-
tirety -— from planning to final completion.

Our modern equipment, operated by our skilled,
experienced workmen means quality workmanship,
proper construction and faster completion. We have
a proven record for dependability and integrity .
with hundreds of satisfied customers from coast to
coast. May we have the opportunity to bid on your
next job?

FREE brochure on request giving complete details.
Write for a copy TODAY!

ELECTRICAL TOWER SERVICE

P. 0. BOX 1205 — PEORIA, ILL. — PHONE: PEORIA 3-9846

Competent installation and erection of all types towers and antennas.

FM-AM

‘SIGNAL
GENERATOR

TYPE 202-B
54-216 Megucycles

Specrfcahons
RF RANGES 54-108, 103-216 rrl:
& *0.5% accuracy. Alse to\/ers_‘
:0.4 mc.to 25 mc. with accessory.
. 203-B Umverler
; VERNIER DIAL: 24: Y gear ruho WIlh
' main frequency dial.
'FREQUENCY DEVIATION RANGE
0-24 ke:, 0 80 ke, 0-240 ke.
 AMPLITUDE MODULAT!ON Con-
tinvously variable 0-50%, cdli-
.. brajed at 30% and 0% pomis :
MODULATING OSCILLATOR: Eight
infernal modulating “frequencies,
from 50 cycles to 15 ke., nvmluhiﬂ
for FM or AM; . :
RF OQUTPUT VOLTAGE: 0.2 volt to 0.1 micro-l
olf. Output impeddnte 26.5 ohms
DISTORTION: Less than 2% at 75 ke
ev:c!ion

AVAILABLE AS AN ACCESSORY
is the 207-A Univerter, a unity gain
frequency converter, which in com-
bination with the 202-B instrument
provides additional coverage of
from 0.1 to 55 megacycles.
Write for Catalog H

DESIGNERS AND MANUFACTURERS OF
THE Q@ METER » QX CHECKER
FREQUENCY MODULATED SIGNAL GENERATOR
BEAT FREQUENCY GENERATOR
AND OTHER DIRECT READING INSTRUMENTS

”-ﬂADlO
Otpotelion

BOONTO

BOONTON-N-J- U-5-A-
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For Manufacturers

(Continued from page 45)
plates. In so doing it permits two
powerful plate magnets, one opposite
the other on internal faces of the
hump, to set up magnetic barriers in
tandem; what contamination one
misses the other catches. Substantial
savings have been reported as well
hundred pounds of one material
used in the compound, for example,
normally contains 1/60 1b. of metal
filings. This particular ingredient is
only 0.19, of the entire formula.
Hence, the percentage of ferrous
contamination from this source was
only 1/60,000 of one percent! Yet, it
alone, without additional contami-
nants from other materials going
into the compound, would have been
enough to damage the stampers.

To remove the ferrous metal par-
ticles from the vinyl compound two
as the ability to “press many times
more records from a set of stampers
than when a contaminated batch of
compound is used.”

Photorelay Excitation

A 40-watt lamp is often the best
light source for a photorelay, reports
A. Edelman, Chief Engineer, Photo-
bell Co., 116 Nassau St., New York,
N. Y. The lamp can vibrate, shake,
turn or be pushed and it still fur-
nishes the required excitation per-
fectly. On the other hand, a focussed
light-beam projector must be accur-
ately adjusted, and only a skilled
hand can replace the lamp. Cost-
wise and maintenance-wise, the
plain lamp is often preferable.

Styroflex Cable Production

Whipple Jacobs, president of
Phelps Dodge Copper Products Cor-
poration, today announced that his
company had begun to market the
new type of coaxial cable! that em-
ploys aluminum as the outer con-
ductor and sheath. For microwave
uses, this cable is built with a central
conductor held in the exact center of
the outer sheath and conductor by a
spiral of interior polystyrene insula-
tion tape which occupies about 129
of the space—the rest being air di-
electric. The interior insulating helix
is built up of hundreds of extremely
thin Styroflex tapes wound on with
great precision by a taping machine.
The technique of insulating with
tape has many advantages:

1. the size of the inner or outer
conductor can be changed with-
out much trouble,

2, many new materials which are
available in the form of tapes
but which cannot be extruded
may be used, and
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3. the inner conductor is main-
tained absolutely centralized
even at sharp bends within the
thickness of one tape, namely 2
to 4 thousandths of an inch, a

feature of great importance at
2000 mc.

'New Type Coaxial Cable Permits Applications
in 1000-10,000 MC Range, B, F. Osbahr, Tele-
Tech, Nov. 1951, p. 42.

Bailey of NBS
Receives Fleming Award

The Arthur S. Fleming Award, given
each year by the Washington Junior
Chamber of Commerce, to the man in
government service under 36 years of
age who has been of greatest service
to the nation, has been awarded to
Dana K. Bailey of the National Bureau
of Standards.

Mr. Bailey received the award for
his contributions in the field of radio
propagation, and for his extensive serv-
ice in International relations as tech-
nical representative of the U.S. at
meetings of the International Telecom-
munications Union, an organization
concerned with the efficient utilization
of the radio spectrum, and the Interna-
tional Radic Consultive Committee.
His extensive compliations of propaga-
tion data have formed the basis for
subsequent work on world-wide fre-
quency allocations.

Selenium Replaces Cobalt
in Phone Ringers

Employing a two-cell selenium recti-
fier Tmm in diameter in place of the
cobalt steel magnet, the new telephone
subset ringer developed by Federal
Telephone and Radio Corp., Clifton,
N.J., retains existing tooling without
modification. The acute shortage of co-
balt encouraged this change. The rec-
tifier is connected so that current is
alternately passed through each mag-
netic coil in the ringer. An annealed
low carbon stel pole piece completes
the magnetic circuit. Tests indicate that
the redesigned unit performs satis-
factorily in the 1634 to 35 cps range
over 1400 ohm loops when not more
than four ringers are bridged on the
line and when the minimum ringing
voltage is 70 v.

Stevens Heads Emerald
Manufacturing Co.

George Stevens, president of the
Stevens Manufacturing Co., Chicago,
has acquired the complete ownership
and manufacturing facilities of Mallard
Coil Co. He will head the new organiza-
tion which will be known as Emerald
Manufacturing Co. Coils, flybacks,
transformers and television components
will be the company’s principal prod-
ucts.

TELE-TECH +« April 1952

Installs Instantly —

just SNAP ON

—stays put!

SNAP-ON
ION TRAP

Lower Priced, Too!

Saves you expensive production man-
hours with EXCLUSIVE instant snap-
on feature. Reduces your parts costs
because priced below competition.
Clamp-type construction of Hardened
Spring Steel.

FEATURES OF BOTH MODELS
@l STAYS PUT—No wobble; no shift during

shipment; no realignment necessary when
your TV set is installed in the home.

W EASILY ADJUSTED—Slides more uni-
formly over tube's neck due to metal-to-
glass contact,

W Each Individual Heppner lon Trap STA-
BILIZED and TESTED on special equip-
ment designed and used only by Heppner.
Guaranteed to meet your working re-
quirements.

Bl UNUSUALLY FAST DELIVERY.

W LIGHTWEIGHT—Snap-On Model weighs
only %2 ounce; Slip-On Model only 3/5
ounce. Will not harm tube's neck.

W Retains magnetism indefinitely —ALNICO
P. M, used.

SLIP-ON ION TRAP

Installs in a few seconds.
Steel construction with steel
tension spring. Lowest priced
lon trap on the market.

Write today for further information on better lon traps at lower prices.

HEPPNE

13 -3 B@' i
John J. Kopple
60 E, 42nd 5t, New York 17, N. Y.

James €. Muggleworth
506 Richey Ave, W. Collingswood, N. 1.

MANUFACTURING COMPANY

ROUND LAKE, ILLINOIS
{50 MILES NORTHWEST OF CHICAGO)

PHONE: 6-2161

Ralph Haffey
2417 Kenwood Ave,, Fort Wayne 3, Ind,

Irv. M. Cochrane Co.

REPRESENTATIVES
408 So. Alvarado $t., Los Angeles, Cal.

World's Largest Manufacturer of lon Traps
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'CENTER TV PICTURES

in 3 seconds

with the NEW

/.?eama usler

This efficient and easily installed Perfec-
tion cenlering device makes possible the
centering of TV pictures in 3 seconds in-
stead of 20 to 30 minutes. The Beamaluster
eliminates costly and complicated centering
controls of the resistor type.

It also replaces mechanical centering con-
trols which tilt the focus coil to center the
picture and require numerous springs, wing =
7 nuts and spema] brackets No drifting of picture. Perfect

SAS for conversions from small to ]arcre size tubes. Easily
installed.

(Fits

I. Snap Beamaluster on back cover of tube yoke.
any size tube.}

2. Rotate Beamaluster as shown here for approximate
q : centering of picture.

3. Make final adjustment by sliding outer plate of Beama-
Juster vertically or horizontally.
Write roday for specifications and prices!

‘ PERFECTION ELECTRIC CO:M'PANY

) quli'“f_ro N

2637 South Wabash Avenue, Chicago 16, lllinois
MAKERS OF PERFECTION SPEAKERS AND TELEVISION COMPONENTS

, 25-Waftt
Type RH-25

50-Watt
Type RH-50

EVERY DESIRABLE
CHARACTERISTIC

Smallest in size.
Sealed in Silicone.
100% impervious to moisture and salt spray.

Complete welded construction from terminal lo
terminal.

EE- S |

Type RS-2

AT

Type RS-5

ke o o

Temperature coefficient 0.00002% per degree C
Ranges from .05 Ohms to 55.000 Ohms, depend-
ing on type.

o Tolerance 1%, .5%. 1%. 3%. and 5%.

o RH Types—S8ilicone sealed in a die-cast. black]
anodized radiator finned housing and mounts
on sub-panel for maximum heat dissipation.

® Prompt Delivery.
® Let us quote on your immediate needs.

I-Watt

“DALOHM”

MINIATURE PRECISION
RESISTORS

Type RS-10

Phone, wire or write George Risk
Telephone 2139—2502 13th Street
For Price & Delivery

MANUFACTURED IN
‘ACCORDANCE TO *
JAN-R-26A Specifications
‘Characteristic G'

(We also manufacture deposited carbon resistors)

Columbus,
'Nebraska

DALE PRODUCTS, INC.
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“e«s" MANUFACTURERS’

\x ~ REPS

Heppner Manufacturing Co., Round
Lake, Mich., has appointed Ralph Haf-
fey, 2417 Kenwood, Ft. Wayne, Indiana,
a company representative for the In-
diana, Ohio and Michigan territories. He
was formerly a member of Magnavox’s
purchasing department in Fort Wayne.

Mandex Manufacturing Co., maker of
plugs, sockets and connectors, has narned
John B. Tubergen, Mandex rep for the
Southern California area. He is the
newly-elected president of the Los
Angeles chapter of “The Representa-
tives” of Radio Parts Manufacturers,
Ine.

Ray Bridge has joined the Arthur E.
Ackroyd organization, John Hancock
Bldg., Boston 16, Mass. as factory sales
representatives of radio parts and
equipment in the New England area.

C. Caurtis Engel, Ridgewood, N. J. has
been named representative for Gertsch
Produets, Inc, Los Angeles, Calif.,
Keithley Instruments, Cleveland, Ohio,
and Kron-Hite Instrument Co., Cam-
bridge, Mass.

Art Cerf & Co. will represent the
Bridgeport Brass Co., Bridgeport, Conn.,
in the sale of TV plastic and aluminum
spray. The territory includes New Eng-
land, New York, New Jersey, Delaware,
Eastern Pennsylvania, Maryland, Wash-
ington, D. C,, and Virginia.

Marshank Sales Co., Los Angeles,
Calif,, has acquired two new field engi-
neers: Irving R. Stern and William J.
Monteforte, They will cover the Chicago
territory.

R. Edward Stemm Co., manufacturers’
engineering representatives, 5707 West
Lake St., Chicago, has added Howard
J. Christianson to the staff. His back-
ground includes affiliations with the
General Electric X-Ray Div., as chief
engineer of communication parts, and
more recently as head of production for
Radio Craftsman, Inc., Chicago.

John 1. Moss, formerly head of the
Contract Planning section of the Navy
Bureau of Ships, has joined the George
Petitt Co., 549 W. Washington, Chicago,
as industrial sales manager. The Petitt
Co. serves as manufacturers’ represent-
atives in Illineis, Wisconsin and Iowa.

New York Reps
Publishing Buyers’ Guide

Harry Finkelstein, vice-president and
publicity chairman of the New York
Chapter of the Reps, 136 Liberty St.,
New York 6, N. Y. reports that the new
“Reps Buyers Guide” will be ready for
distribution shortly. This new guide is
so indexed that it will enable Purchas-
ing Agents to seek the names of Reps
that handle lines very quickly.
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Cincinnati IRE Plans
Spring Technical Meeting

The Spring Technical Meeting of the
Cincinnati Section of the IRE will be
held April 19, 1952 at the Engineering
Society of Cincinnati Bldg., 1349 E. Mec-
Millan St., Cincinnati, Ohio. Technical
papers on color television, UHF tuners,
and radio relay systems will be pre-
sented. Dr. D. B. Sinclair, national
president of the IRE, will speak at the
banquet.

Airtron Expdnds
in Linden, N. J.

Airtron, Inc,, designers and producers
of waveguide and electronic compo-
nents for aircraft and allied industries,
now has three bhusy plants going in
Linden, N. J,, having just acquired the
Duke Mifg. Co.s building which pro-
vides an additional 23,000 ft. of badly
needed space. David Ingalls, president,
states that ground will be broken May
1st for an addition to the newly ac-
quired building which will provide an
additional 13,000 ft.

SLOTTED UHF ANTENNA
G

-.v-._

0. 0. Fiet, of RCA Broadcast Engineering, views
new UHF TV ontenna which he helped to de-
velop at Camden, N. J. This antennda, RCA’s new
tommercial model, differs from NBC's instalia-
tion at Bridgeport in two main respects. The
experimental station's antenna is made up of
two sections, flanged at the center. The radiator,
shown in the picture, is monufactured in one
piece. Secondly, the Bridgeport antenna hos 4
slots arranged around the circumference of the
mast while the commaercial version has three.
Adjocent slots on the new antenno are stag-
gered 60° to provide a circular horlzontal put-
tern and also to maintain struetural strength

TELE-TECH * April 1952

MOPDEL 3 CK—3,000 watts,
Rugged, dependable Onan Stand- two-cylinder, air-cooled.
by units keep repeater stations
functioning when central station
power is cut off by storms, floods
or mechanical breakdowns,
Reliable automatic line transfer
controls start and stop plant dur-
ing emergencies. Units need no
attention between periods of op-
eration and will run continuously
if necessary. Their dependability
has been proved in installations
for Microwave systems serving
pipeline operators, state police,
utilities, television nerworks, and
others . . . making sure that vital
messages get through.
Write us for engineering assist-
ance or the name of the Onan
distributor nearest you.

STANDBY MODELS
1,000 to 35,000 watts

MODEL 5G0—35,000 watts. Powered by
four-cylinder, water-cooled engine,

MODEL 10 EL—10,000 walts, four-cyl-
inder, waler-cooled,

e e

“d D.w. ONAN & SONS INC.

PRODUCTS

POWER.& LIGHT
FOR EVERY HEED

7883 UNIVERSITY AVE., MINNEAPOLIS 14, MINN,
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Specifications:

CARRIER FREQUENCY

RANGE: Continvously variable from 20 to
250 megacycles, in ‘eight ranges.

MODULATION

PERCENTAGE: Continuously variable from
0 to 100%.

ENVELOPE: Sinusoidal, or composite
television.

OUTPUT

LEVEL: Continvously variable from 0.3
microvolt to 0.1 volt balanced to ground
{measured at 100% modulation level).

DIMENSIONS: Height—58 %"
Width—2814" Depth—25;"

POWER SUPPLY: 117 volts, 60
cycles, 700 waotts.

Complete Data On Request

MEASUREMENTS
CORPORATION

BOONTON 6 NEW JERSEY

Lengths from V2" to 30"
Inside Perimeters, .450" to 25"

PARAMOUNT Paper Tubes facilitate coil wind-
ing—insure coil accuracy and stability. Proved
by use, they have become standard with leading
manufacturers of electrical, radio and electronic
products. Here you are sure to obtain the exact
size and shape you need for coil forms and other
uses . .. from stock arbors, or specially engi-
neered to your specifications. Hi-Dielectric. Hi-
Strength. Kraft, Fish Paper, Red Rope, or any
combination, wound on automatic machines.
Tolerances plus or minus .002” @ Alse Shellac
Bonded Kraft Paper Tubes for absolute mois-
ture resistance.

PARAMOUNT PAPER TUBE CORP.

615 LAFAYETTE ST., FORT WAYNE, IND.
Mfrs. of Paper Tubing for the Electrical Industry Since 1931
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Cues for Broadcasters
(Continued from page 84)

tinues until reset by the operator.

(4) No modifications are required
in the receiver to use the device.
The volume control setting on the
receiver does not effect the opera-
tion. This means that when the buz-
zer sounds and the red signal light
comes on, the operator simply turns
up the volume to monitor what is
on the station. At all other times
the volume can be turned off.

The station being monitored is
tuned in by observing the minimum
plate current reading on the meter.
When the station is tuned in the
meter will read from 0 to 1 or 2
mils. RL, will not be energized be-
cause of the very low plate current.
Static, or a stronger signal, lowers
the plate current. With no carrier
present the plate current immedi-
ately rises to 6 ma energizing RL,
which causes RY, to become ener-
gized. Two of the contacts on RY,
are used to keep RY, energized
when this ocecurs, thus actuating
buzzer and red signal light until
reset by the operator.

TRACKING GUIDED MISSILES

Official Air Force photo of telemetry antenna
used to track path of a guided missile in
flight. The antenna receives data transmitted by
the guided missile as a modulated r-f carrier.
The information is fed to a hank of demodula-
tors and tape recorders where it is separated
and stored on muiti-track wide-range magnetic
tape recorders. See “Uses of Magnetic Tape
Recording in Instrumentation and Data Analysis’
in the next issue of TELE-TECH,
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Graybar to Enter
TV Broadcast Field

The Graybar Electric Co. has entered
into an agreement with Federal Tele-
communication Laboratories, Inc.,, Nut-
ley, N. J., associate of IT&T, covering
national distribution of Federal’'s TV
broadcasting equipment as the first step
toward full-scale entry into the tele-
vision field, announces J. W. La Marque,
general communications sales manager
for Graybar.

The agreement, which goes into effect
immediately, covers Federal’s complete

J. W. La Margue, general communi-
cations sales manager for Graybhar

line of TV transmitting and studio
equipments, which include transmitters,
auxiliary equipment, antennas, cameras,
TV film projectors, all studio equip-
ments, and microwave links.

The new line will feature the Labora-
tories’ latest TV microwave links for
operation hetween cities, between stu-
dio and transmitter, and for relaying
programs from remote pick-up points to
studio locations. Sound diplexing equip-
ment, an exclusive Federal develop-
ment that permits the transmission of
both sound and picture simultaneously
over a single radio link, will also be
available. Other TV equipment covered
by the distributorship includes single
and dual flying spot scanners; VIIF and
UHF transmitters and antennas; and
auxiliary units. :

IRE at Houston,
Texas, May 16-17

Program and plans for the 4th South-
western IRE Conference and Radio En-
gineering Show, scheduled for Houston,
Texas, on May 16-17 are nearing com-
pletion. In making this announcement,
general conference chairman G. K.
Miller, Schlumberger, Inc., said that an
attendance of more than 1,000 was ex-
pected for the Texas show.

Among the leading speakers assured
for the Conference are: IRE president
Dr. Donald B. Sinclair, chief engineer of
General Radio Corporation; Commander
T. A. M. Craven of Craven, Lohnes &
Culver, Washington, D. C.; A, Earl Cul-
lum, consulting engineer from Dallas;

John Reinartz, Eitel McCullough, Inc.;

and Col. Edwin White, FCC.
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/066’/0/67.‘5' IN RADIO, T-V,

AND ELEBTRDNIC COMPUNENTS

A—R. F. Filter unit {special military
application)

B—I. F. Transformer

C—Horizontal width coil

D--Video peaking coil

E—Flyback transformer conventional type

F—Flyback Transformer high efficiency
auto-transformer

G—Patented high voltage corona free
tube socket assembly

H—Patented feed-thru interlock assembly

I—Exclusive design duo decal sector
assembly

J—Duo-decal assembly for elecfro-sta‘hc tube

K—Special wiring harness {ARC-27}

RAYPAR also manufactures all sorts of 1. F. and R. F.
windings, such as antenna coils, oscillator coils, R. F. chokes,
flyback transformers, width coils, linearity coils, video peak-
ing coils, filter assemblies, and special purpose R. F. coils

of any type or construction.

QOur special products division handles all government
contracts such as chassis assemblies, cable harnesses, ter-

RAYPAR ...,

7800 WEST ADDISON STREET . CHICAGO 34 , ILLINOIS 5
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Available in rubber, neoprene and plastic

Tailered to your needs ... quality controlled from
start to finish..,deadly enemies of CORDelirium!
You make the elecironic products and we will
supply the dependable connecting parts,

Also

*‘NOFLAME-COR//
The Television Hookup Wire

MECHANIGAL ano
ELECTRONIC

ASSEMBLIES

& A PREGISION
A INSTRUMENTS

1i4
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Series Discriminator
(Continued from page 63)
25 k¢ used the following com-

ponents:
¢y ———— 0.0039 mfd.
Ce, Cs 0.01 mfd.
Di, D: ——— Type IN34 crystal
L,———— 10 mh (Q of 200)
Ri ——— 224 ohms
R.———— 56 ohms
R; ———— 0 ohms
Ry ——-——— 280 ohms
Rs, Re 220,000 ohms

(Component identification symbols
refer to Fig. 1.) Peak bandwidth was
-+2.5 xc, and operating bandwith for
linear response was chosen as =1.0
gc. Circuits of this type have been
designed for operation at various
center frequencies from 400 cps to
10 mc, and results have generally
agreed with design predictions.

Many circuit variations are pos-
sible, some providing operating or
coupling features which are difficult
to obtain in the more conventional
circuits. Fig. 4, for example, shows
a variable-bandwidth discriminator
working into a zero-center meter
which reads directly in terms of fre-
quency and deviation. The phase de-
tector in this case employs balanced
triodes. Center frequency could be
varied, if desired, by using a suitable
variable or step-type reactance ele-
ment. However, since the Q of the
series resonant circuit varies with
frequency, a slight readjustment of
the bandwidth control will be re-
quired when changing center fre-
quency if the deviation calibration
of the meter is to be maintained.

A circuit resembling the conven-
tional Foster-Seeley discriminator
is shown in Fig. 5. Care must, of
course, be taken in this circuit to
balance out phase shift errors. Some
of the methods that may be em-
ployed for this purpose are tuning,
resistance loading; and use of bifilar
windings to increase coupling.

The twin series circuit of Fig. 6 is
a version that may be of particular
interest to the economy-minded FM
circuit engineer. For this circuit, in-
ductor L, equals L,, and capacitor
C, equals C,. Impedance Z, may or
may not equal Z,, but should have
the same phasing sense, that is, both
may be resistive, inductive, or even
capacitive. If reactive elements are
used, they must have the same Q.
These impedances adjust the ampli-
tudes of the vectors as well as de-
termine the bandwidth. It is inter-
esting to note that coils L, and L,
when correctly phased, can be unity
coupled bifilar windings. This is
economical in that it permits the use
of a common coil form and slug for
both windings. Furthermore, if re-
sistors are used for the loading im-
pedances, the de plate cireuit is com-
pleted with really good parts econ-
omy. Capacitors C, and C,; are
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optional, They provide phase ratio
detection which may be more im-
mune to noise than the simple detec-
tion of the other circuits.

The twin series version is an
adaptation of the monocyclic square
which was described in detail by the
late Charles Proteus Steinmetz.

Split Channel Operation

(Continued from page 59)

the design problems can be over-
come. Requirements for frequency
stability and frequency setting would
not be as severe as for 30 KC chan-
nels and many of the 60 KC adjacent
channel equipments now in use
could be used on 40 KC channels

SHOWN FOR ONE SIDE UNMODULATED

0] W
OF CARRIER OMNLY.
10 OTHER $i0E SYMMETRICAL CARRIER LEVi‘/*

20 o

=4
]
o
[r4
3 N |
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=2 i Tz
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> Z 60 . DEV. 5XG__|
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3 DEVIATION
E 70 5 -
o P
@ 60’ L I}
60 50 40 30 20 10 0

FREQUENCY IN KC

Fig. 10: Voice modulated transmitter side-
band distribution for three deviations

without too much increase in inter-
ference, if the deviation were re-
duced. This system would require
shifting of the frequency assignment
of some of the present channels,
which is not required if 30 KC chan-
nels were used.

4. Intermodulation interference is
increased with split channel opera-
tion whether 20 xc or 30 xc.

5. With either 20 kc and 30 xc
channel splitting plans, a great deal
of thought on the part of the FCC
and the industry must be given to
how a change-over can be made,
especially in the more crowded parts
of the band, without too rapid obso-
lescence of equipment already in

use.

The author wishes to express his indebted-
ness to @ number of his associates in making
this study. Particularly to Mr. G. A. Kious
for his assistance in making the field tests,
Mr. R. P. Gifford for much of the work on
graphic analysis, and Mr. C. M. Heiden for
overall guidance in the project.

In Part I of this article appearing in the
March issue of TELE-TECH, for clarity the
first paragraph on page 65 should be
amended to read as follows: A receiver, B,
with a selectivity of about 100 db at + 20
KC as measured by the 20 db quieting
method, was obtained. It has been a com-
mon belief that such a receiver would give
acceptable adjacent channel operation even
on 20 KC spacing. As an additional check, a
second receiver, B, was modified to have ap-
proximately the same i-f selectivity using
multiple tuned i-f transformers.

1. C. A. Priest, C. M. Heiden and D. C. Pink-
erton, ‘“Narrow Band FM Doubles Number
of VHF Channels For Mobile Use,” Tele-
Tech, Sept. & Oct. ’50. .

-H. H. Davids, “Selectivity and Desensitiza-
tion of Communication Receivers,” FM and
TV Radic Communication, Sept, '51.

i
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General industries’ 3-Speed
Turret-type Phonomotor for
record-changer applications.

an important reason why leading manufacturers

prefer General Industries’ 3-Speed Phonomotors

Because they are extremely low in hum, wow, rumble and

speed variation, General Industries’ Phonomotors meet

every performance requirement of radio and television set

manufacturers and record-changer producers alike.

Write foday for detailed information, including specifica-

tions, design features and dimensions of General Industries’

complete line of phonomotors.

THE GENERAL INDUSTRIES CO.

Department MB e Elyria, Ohio
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THE HEART OF A GOOD TRANSMITTER

h 4

DX RADIO PRODUCTS CO.

GENERAL OFFICES: 2300 W. ARMITAGE AVE., CHICAGO 47, ILL.

R MPERITE CO., Inc., 561

116

PROVIDE DELAYS RANGING
FROM 1.T0 120-SECONDS

FEATURES: — Compensated for ambient tempera-
ture changes from —40° to 110° F . . . Hermetically
sealed; not affected by altitude, moisture or other
climate changes . . . Explosion-preof . . . QOctal radio
base . . . Compact, light, rugged, inexpensive . . .
Circuits available: SPST Normally Open;

SPST Normally Closed.

PROBLEM? Send for “Special Problem Sheet”

ATTE]&Y VOLTAGE
\

——\
o

Write for 4-page llustrated Bulletin,
Broadway, New York 12 ,N.Y.

In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto

wwWw americanradiohistorv com

VOLTAGE OF 24V 1 WITH AMPERITE Am perite
"limgshac| S | REGULATORS
. ;

‘ 50% ; 270 are the sim.-
plest, lightest,

cheapest, and most compact method of obtaining
current or voltage regulation . . . For currents of .060
to 6 Amps. . . . Hermetically sealed; not affected by
altitude, ambient temperature, humidity.

Electrostatic Relays
(Continued from page 87)

unit area of the ribbon. For this
reason, fast electrostatic relays are
limited to subminiature sizes.

Although neither the ribbon
length nor the tension enter ex-
plicitly into Eq. (8) above, they
enter indirectly through the re-
quirement the (Bgx,) < 0.6. Substi-
tuting appropriately,

X2 <9 ad h Y/Ve;
Xﬂ < 0.67 te /Y/(D

This equation completes the design
information relating the closing
time, the applied potential, and the
dimensions of the relay.

As an example, consider a relay
with a spacing of 0.002 in., an alumi-
num alloy ribbon with a density of
3 and 0.0001 in. thick, and actuated
with 500 v. The calculated closing
time is 12 upsec., but the calculated
stable length is only a little more
than % in., using the maximum safe
tension in the ribbon. If the thick-
ness of the ribbon is increased to
0.0004 in., while the wvoltage is
halved, the closing time is nearly 50
psec., but the ribbon length is now
about 0.5 in., a perfectly reasonable
size for modern subminiature as-
sembly techniques.

It was pointed out in the beginning
of this article that one of the advant-
ages of electrostatic construction is
the ability to operate from high fre-
quency sources directly. This implies
that these relays may be used di- .
rectly in conjunction with vacuum
tubes in low voltage circuits, since
the output voltage from the tube can
be stepped up to the relay operating.
potential in an extremely simple
air-core transformer. In switching
low voltage dc potentials with a
relay of this type, actuation with r-f
power carries the additional advant-
age that the actuating voltages,
which are capacitively coupled into
the contact circuits, in the simple
designs shown, can easily be filtered
out. (Similarly, a relay switching r-f
currents had best be operated on
de.)

Pamping Problem

One of the major problems as-
sociated with the actual design of a
ribbon relay is that of damping the
mechanical motion of the ribbon,
after it has been snapped against the
contacts by the electrostatic field.
Several solutions have been ad-
vanced, none of them wholly satis-
factory. For dc operation, one of the
contacts can be used to short
the deflecting plate to the ribbon
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through a small condenser which
recharges, after a short delay,

through a resistor in the line to the |

plate. This brings the deflecting
voltage down to very small values
for a short interval after the ribbon
strikes the contact; during this in-
terval the tension forces in the rib-
bon absorb its kinetic energy. As the
ribbon comes to a halt, the potential
on the deflecting plate rises again to
balance these tension forces, and
hold the ribbon in the deflected posi-
tion. For r-f operation, the plate volt-
age on the driving oscillator tube
can be shunted off for a few micro-
seconds by the same device. Alter-
natively, the change in capacity be-
tween the plate and the ribben, as
the latter deflects, can be made to
detune the transformer secondary,
and so to diminish the voltage on
the deflecting plate as the ribbon ap-
proaches the contacts.

Filling Relay with Fluid

One other solution to the damping
problem, which also trades speed for
ruggedness, is to fill the relay with a
viscous fluid of high dielectric con-
stant, high breakdown strength, and
a density as hearly equal to that of
the ribbon as possible. This reduces
the forces on the ribbon occasioned
by transverse acceleration of the re-
lay (since these are proportional to
the difference in density between
the ribbon and its ambient ma-
terial), and also reduces the voltage
required to deflect and hold the rib-
bon, by virtue of the high dielectric
constant. The effective mass of the
ribbon, and hence the closing time,
are increased very greatly, however.

Suitable fluids for this work are
currently expensive curiosities of
chemistry, but the quantity required
to fill one relay is so minute that
even a very expensive filling will
not increase the cost of the relay ap-
preciably above the cost of evacuting
it.

Although any extended discussion
of practical applications would be
premature, the small size and weight,
the low actuating power, and the
hermetic sealing suggest aircraft ap-
plications, particularly in gliders,
sounding balloons, and other special
types where power supplies are pre-
cious and vibration is not a problem.
The high speed suggests uses in com-
puters and telemetering devices. By
driving the ribbon at its resonant
frequency, chopping of thermocou-
ple voltages and other de¢ amplifier
inputs at 20 to 30 xc becomes prac-
tical,

This paper was first presented betore the

National Electronics Conference in Chicago,
I1l., Oct. 22.24, 1951.
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DESIGNED FOR NE-51 NEON LAMP
For 110 or 220 volt circuits

The required resistor is
an integral part of this assembly
- —""built-in,"”

RUGGED « DEPENDABLE
LOW IN COST

®

PATENTED: No. 2,421,321
Cat. No. 521308-997

W

SEND FOR THE 192

FOR YOUR PANEL

A NOVEL and UNIQUE CIRCUIT INDICATOR

LLYOUTRY AS

Write on your company letterhead. We will act at once.
No charge, of course.

PAGE HANDBOOK OF PILOT LIGHTS

Among our thousands of Pilot Light Assemblies there is one

which will fit your special conditions. Many are especially

made and approved for military use. We pride ourselves
on prompt deliveries—any quantity.

ASK FOR OUR APPLICATION ENGINEERING SERVICE

Foremost Manufacturer of Pilot Lights

The DIAL LIGHT COMPANY of AMERICA
900 BROADWAY, NEW YORK 3, N. Y.

e

MPLE?

SPRING 7-1300

1020 MEGOHMMETER
Self contained — A.C. operated

Electronically regulated supply
Direct reading

1010 COMPARISON BRIDGE
Self contained — A.C. operated
Speeds up uniform production of
Resistors, Condensers, Inductors.

I megohm to 2 million megohms.

o =
]

T110A INCREMENTAL
INDUCTANCE BRIDGE
For accurate testing of
communication and television
components under load conditions.

SEND FOR COMPLETE TRANSFORMER AND INSTRUMENT CATALOGS

1040 VACUUM TUBE VOLTMETER

Self contained — A.C. operated
High impedance — wide fJ:equency
Used at Audio &
Supersonic frequencies.

FREED TRANSFORMER CO., INC.

I INSTRUMENTS DIVISION
1726-B Wairfield Street, Brooklyn (Ridgewood) 27, N. Y.
EXPORT DIVISION
458 Broadway, N. Y. C, 13, N. Y.

1
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Harmonic Generation
(Continued from page 61)
megacycles because of the length
of the connection. Furthermore, a
grounded cathode, or more accur-
ately, a common cathode multiplier
is impractical because of the cathode
lead inductance. Further, the geom-
etry of the tube requires the output
circuit to be connected between the
anode and screen grid rather than
between the anode and cathode. The
circuit of Fig. 5 has therefore been
designed, and with it it is possible to

" obtain very satisfactory frequency

multiplier performance up to the
highest frequency at which the tube
will function as a straight amplifier,
that is, about 1100 mc and about 1600
MC pulsed.

From the equivalent circuit in Fig.
6 it can be seen that the feedback
occurs because of the passage of the
anode-to-cathode current through
the input or grid cathode circuit. An
explanation of the functioning of the
feedback in greater detail has al-
ready been given elsewhere, ¢ but
its principal characteristic is that it
is current feedback and is not ob-
tained by any external coupling
means between the output and input
circuits. Also, the magnitude of the
feedback voltage developed across
the input circuit is virtually indepen-
dent of the impedance of the output
circuit. It therefore follows that the
feedback will be present to about
the same extent whether the output
circuit is tuned to the fundamental
frequency or to a harmonic fre-
quency.

In practice, the amount of feed-
back is adjusted by wvarying the
length of the stub between the open
end of the grid conductor and the
movable shorting bar or by varying
the ratio of the capacitances of C,
and C,. Normally a stub length of
about A/8 is required for stable oper-
ation when C,=C,=0, or somewhat
less if the circuit is provided with C,
and C, in an adjustable form. The
amount of positive feedback is
roughly proportional to C,/C,. In-
creasing both C, and C, and main-
taining their ratio constant will lower
the resonant frequency of the circuit
without changing the feedback ap-
preciably. The ratio C,/C, required
for a given amount of feedback de-
pends not only on the stub length
but on the ratios of the diameters
of the coaxial lines.

Regarding the limit to the amount
of feedback that can be used, this
would seem to depend on the kind of
service intended. A continuous re-
duction in driving power required
is obtained even if the feedback is
increased beyond the point where
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self-oscillation persists when the
drive is removed. In ¢cw or FM-CW
service it may therefore be permis-
sible to use this much feedback. On
the other hand, the linearity of (r-f
output) / (r-f input) suffers as the
feedback is increased, and in certain
applications this might be inadmis-
sible.

The situation is illustrated graph-
ically in Fig. 7, showing that when
the feedback is just large enough to
cauge self-oscillation the driving
power required is still finite and
appreciably large. Only when the
feedback is increased considerably
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Fig. 8: Performance of 4X1506
multiplier shown in Fig. 5

beyond this point will the circuit give
maximum output with the drive re-
moved. This is the feedback adjust-
ment for most efficient self-oscilla-
- tion. The efficiency (n) curves in Fig.
8 represent about 909 of the maxi-
mum efficiency when driven to sat-
uration.

It will be seen from Fig. 8 that the
power gains are considerably supe-
rior to those in Fig. 4, due partly to
the reduction in input circuit losses
in the tube itself, but mainly to the
introduction of positive feedback.
There is still a frequency ceiling
however, and the efficiency vs. fre-
quency curves do not differ appre-
ciably in the two cases. This is
because r-f losses, and especially
electron transit time losses, cause a
broadening of the plate current
pulses energizing the output circuit
and a corresponding decrease in har-
monic content.

An examination of the equivalent
circuit indicates that at driving fre-
quencies lower than about 300 mc,
it is feasible to dispense with the
transmission line input circuit and
use instead a parallel wire arrange-
ment or lumped inductances in the
form of small coils coupled together
in the appropriate manner, as
shown in Fig. 9. This would result
in a more compact physical layout,

It should be emphasized that the
numerical values of the power gain

(Continued on page 120)
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ELECTRONICS USERS CALL FEDERATED FIRST. ..

BECAUSE FEDERATED is a one-source supply house

BECAUSE

BECAUSE

Toke advantage of our complefe stocks,
our unique service — Make FEDERATED
your one source of supply!

edera

New York City
06 Bey St.
Dighy 9-3050

Join the thousands of manufacturers, large

and small, now taking advantage of Federated’s
famous supply services. Only Federated offers

such conveniently located coast-to-coast
stockpiles. Only Federated meets the supply
demands ol so many diversified fields,

with innumerable in-stock electronic
materials available for immediate shipment.

You'll ind FEDERATED one of the nation’s

leading sources for JAN component

parts.

FEDERATED stocks a complete array of

electronic parts from all the leading
manufacturers. This assures you of b
delivery at all times,

FEDERATED sells in large or small
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MILITARY PACKAGING DISPLAY BY CLAROSTAT

Shown above-is a portion of a compact display on military packaging submitted
by the Clarostat Mfg. Co., Inc. of Dover, N. H. and which recently went on exhibi-
tion at the Rossford Ordnance Depot, Toledo, Ohio. Depicted are the successive
packaging steps required for aircraft power rheostats and for variable (potentiom-
meters) resistors. Steps include;: mounting hardware, wrapping in grade A paper,
placing in heat sealable bag in accordance with military specifications, and boxing.

and efficiency shown in Fig. 4 and
Fig. 8 represent the condition where
the efficiency, is 909 of the value

the driving power indefinitely, or to
the value giving the highest effi-
ciency. The relation between drive
and efficiency is always an inverse

one, and in the case of the positive
feedback multiplier, large power
gains are obtainable if the efficiency
is allowed to drop. This is shown in
Fig. 10 for the condition where there
is enough feedback to allow feeble
oscillation with the drive removed.
In order to draw curves of power
gain and efficiency vs. frequency, it
is necessary to choose a specific
condition which is independent of
frequency. The condition where the
efficiency is 909 of the highest at-
tainable value was chosen because
it represents a reasonable com-
promise between gain and efficiency
that may be useful in practice. These
remarks apply also to the curves in
Fig. 4, although not to the same
degree. For example, when fre-
quency tripling from 150 mc to 450
Mce with the 4X150A without posi-
tive feedback, a power gain of 7
times can be achieved if the efficiency
is allowed to fall to 17%, correspond-
ing to a power output of 31 watts for
150 watts plate dissipation.

Regarding the operating voltages
etc., on the tube’s electrodes, it is
assumed in the foregoing that opti-
mum grid bias is used according to
well-established formulae.?

These two tubes with their special
circuits offer substantial advantages

(Continued on page 123)

that can be obtained by increasing

Standardized
ELECTRONIC HARDWARE

Terminal Lugs, Standard and Mini-
ature — Shaft Locks — Panel Bush-
ings — Insulated Stand Offs and
Feed Thrus.

Terminal Boards Made to Customer
Print Specifications. Highest Qual-
ity. Prompt delivery. Immediate
attention to your terminal board
problems assured. Send for com-
plete Engineering Manual.

U. S. ENGINEERING CO.

521 Commercial St., Glendale 3, Calif.

“‘THE MACHINE TO COUNT ON"’

Your personal

laboratory calculator

For quick calculating in the laboratory
this compact, light-weight portable calcu-
lator is unsurpassed. Performs all needed
calculating operations, from the simplest
to the most complicated, with remarkable
time-saving ease. Weighs only 12 pounds
—the utmost in precision design and con-
struction—rapidly becomes vour all-round
inseparable lab companion. Priced low.

Send for bulletin JP-43

fvan Swa\\, Inc.

210 FIFTH AVENUE, NEW YORK 10.N. Y.
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PAPER
TUBES

PRECISIO

By use of up-to-date
laboratory equip-
ment, Precision is
able to test materials thor-
ogghly that are used in
making paper tubes of supe-

. rior grade. Better heat-dissipa-
tion, insulation and moisture-resis-
tance are some of the important
results—a stronger, lighter coil
form with more winding space, as
well. Any size, shape, length, ID
or OD, of dielectric Kraft, Fish Paper,
Cellulose Acetate or combinations.

Send specs. for sumple and ask for new
Mandrel List of 1,000 sizes.

/)

'PRECISION PAPER TUBE CO.

2057 Woest Charleston Street, Chicago 47, Il
Plant No. 2, 79 Chapel St., Hartford, Conn,
Also Mfrs. of Precision Coil Bobhins

PRECISION

REDUCE TESTING TIME TO A MINIMUM
WITH THIS SIMPLIFIED GRAYHILL
TEST CLIP. MERELY SLIP THE LEAD
BETWEEN THE SPRING TYPE PRONGS. NO
OPENING OR CLOSING OF JAWS ... NO LOST
MOTION. LEAD HELD SECURELY.
ASK FOR SAMPLES AND
GIVE THEM A TRY!

GET DETAILS—
Write for the Gray-
hill Catalog now.

4542 West Madison Street,

Chicago 24, Ilinois
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wherever there's a

instead of a

with AVERY JLJ &en@

LAID ON labels

HOW to label. .. Pressure-sensi-

tive Avery Kum-Kleen Labels are
quickly and easily applied—Laid
on with a fingertip touch.. theyre
self-adhesive and stick to any
clean, smooth surface without
moistening, soaking or heating...
will not pop, peel or curl even
under conditions of extreme tem-
perature and humidity.

Avery designs and prints Kum-
Kleen labels to any size, shape
and color desired...supplies indi-
vidually die-cut labels mounted
on backing sheets or on rolls for
high-speed labeling by Avery
Label dispensers.

WHY label...

Wherever there’s an
unanswered question—a
guess instead of a know, or
a hesitation on identification
or procedure—Label it with
Avery Kum-Kleen Labels
and savetime, labor and
costly mistakes!

WHAT fto label. ..

NAMEPLATES ® TRADEMARKS
GUARANTEE LABELS
INSTRUCTION LABELS
APPROVAL SEALS
HOW-TO-USE COPY

DIAGRAM LABELS

MASKING LABELS
INSPECTION LABELS

REPAIR RECORDS

WHERE can you use these labels in your business?

For Example . . .One electronic manufacturer uses Kum-Kleen
Labeling to identify component parts and to give

vital information to the users of
Chances are there’s some way these labels

meter,

a radio-active

can be of help to you in your business.
wrITE now for samples and further information.

AVERY ADHESIVE LABEL CORP.

117 Liberty St., New York 6 » 608 So. Dearborn St., Chicago 5
1616 So. California Ave,, Monrovia s Offices in Other Principal Cities

www americanradiohistorv com
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| SCREWS

Elco Screws
are
Good Screws

ELCO o SCREW CORPORATION

1930 BROADWAY o ROCKFORD, ILLINOIS
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CABLE ADDRESS — CAMERAMART

CAMART PRODUCTS

@ CAMART
CAMERA DOLLY

For motion picture or tele-

vision cameras. Two seats for
operator and assistant. Geared
lift for smooth operation of
boom arm from 26" to seven
feet. 30" width will go
through standard door.
Weight 350 pounds. Easily
transported.

WRITE FOR DETAILS

© CAMART
BABY DOLLY

New advanced type glide steer-
ing control. Platform for assist-
ant and acccssories. Adjustable
swivel seat for cameraman. For
tripod, baby 1tripod, or hi-hat.
Rigid clamps for triped legs.
Size 35 x 46 inches, it comes
apart!

TV EFFECTS "PRISMS AVAIL.
ABLE

THE CAMERA - MART INC.

1845 BROADWAY, NEAR 60TH STREET
NEW YORK 23, N. Y. CIRCLE 6-0930

Actval
Size

the advantages in performance and
economy that are yours with

suat NYLON COIL BOBBINS

These plastic moldings are more uniform,
more accurate, less expensive . . .

- THE SUPERIOR RESULT OF

an exclusive single cavity molding method
which assures low mold and maintenance
costs. Only from Gries can you get the
many advantages of

GRIES’ paro MOLDING METHOD

Write for sumple of Gries coil
bobbins and similar small Max. Wgt. .025 oz.
parts in nylon and other Max. lgth. 1

) SMALLNESS
thermoplastics, UNLIMITED

(e

U

Send Speciﬁculiéns for Prompt Quotation @

GRIES REPRODUCER CORP.

124 Willow Ave.,New York 54 » Phone: MON Haven 5-7400

TELE-TECH * April 1952
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MOVE FROM IDEA

TO EQUIPMENT FAST

Don't let the component building blocks of
new or protolype equipment sap your vital
engineering, tooling and manvufacturing time.
Get the skeleton (chassis), nerve system {(ca-
kles and connectors), and senses (indicating
components) for building your next piece of
new equipment to the best standards of mod-
ern design from Alden—

ALDEN BASIC CHASSIS

Circuits organize eas-
ily with standard
stock components for
‘rapid, edasy sub-as-
sembly.

Service and debug-
ging time cut to 30
second changeovers,

|

ALDEN “20" PACKAGES

From 17 stock ¢com-
ponents make 117
plug-in package vari-
ations.

90 % of electrical-elec-
tronic wnits for large
scale digital comput-
ers, telemetering re-
ceiving equipment —
communication transmission and receiving
equipment can be built up on these Alden
*20" Packages.

CONNECTORS AND CABLES

that are designed as units with connectors
that use the exclusive Alden top-connected
contracts—Leads and contacts are fully insu-
lated in the minimum of space—with mini-
mum of critical material-——or even moided
into connectors that bond wire and connec-
tor insulation into homogeneous unit—so
cables and’ interconnecting devices can be
quickly checked, replaced or serviced in the
field.

INDICATING COMPONENTS

Tiny indicating lights
with brilliant bulbs
that can be chonged
from front of panel.

Indicating fuseholders
that  instantly  spot
blown fuses — vyet
smaller than standard.

Tiny test points with
6,600 volt breakdown.

TO GET STARTED QUICKLY!
Send today for tremendously useful Labora-
tory Work Kits on the Alden Basic Chassis
Plug-in Packages and related Plug-in com-
ponents—or send for free booklet *“‘Basic
Chassis and Components for Plug-in Unit
Construction.”

Alden Prnducts Company

123 North Main St., Brockton 64, Mass.
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Output, nfy

Drive, 11

-vgl Vi

Fig. 9: Alternative arrangement of Fig.
5 for driving frequencies below 300 MC

|
EIMAC 4X150G
fin-250 MC.
foul500MC, |

N

0 \

L [ ——

10 100 1000
POWER GaIN (X

Fig. 10: lInverse relation of plate effi-
ciency and power guain for circuit of Fig. 5.

over the previous practice of using
triodes as frequency multipliers and
are of special benefit in the increasing
number of applications in which it is
necessary to drive a final amplifier
operated in the 1000 Mc range from
a crystal oscillating at less than 100
Mmc. In these applications the equip-
ment designer is always faced with
the problem of reducing the number
of stages to a minimum, and this is
equivalent to choosing a frequency
multiplier having the greatest pos-
sible power gain for a given multi-
plication factor.

1. Terman—Radio Engineers’ Handbook

2. Scott and Black—Harmonic Generation, Proc.
IRE, April 1938

3. Sterkv—Frequency Multiplication and Divi-
sion, Proc. IRE, Sept. 1937

4. Brown—Harmonic Amplifier
IRE, August 1947

5. Dow—A Recent Development in Vacuum
Tube Oscillator Circuits, Proc. IRE, Dec. 1951
6. Reinartz—A  Fundamental-Reinforced Har-
monic Generator, QST, July 1937

7. Preist—Pulsed R-F Tetrode Amplifier for
1000 »tc. Band, Tele-Tech, May ’51, p. 48

8. Preist~Coaxial Tetrode as a TV Amplifier at
VHF and UHF, Tele-Tech, Jan. ’52, p. 52

Design, Proc.

Facsimile Telegraph Grows

About 5,000 facsimile telegraph trans-
ceivers are scheduled for installation by
Western Union in subscriber offices
throughout the country during 1952
This will bring the total number of
Desk-Fax units in service up to 10,000.

www americanradiohistorv com
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may cure your
Insulating headaches

TEFLON

(glass bonded mica)

KELF

You are invited to explore the
wide possibilities of these 3 ma-
terials. They have limitless indus-
trial and electrical applications.
From ‘our experience with many
extraordinary high voltage, high
frequency and high temperature
requirements, we are certain one
of the 3 will hold the answer you
are looking for.

TEFLON, MYKROY and KEL-F are
available to you in sheets and
rods or molded and machined to
your specifications,

Write for descriptive literature on
any or all of these materials,
We'll be pleased to quote on your
own requirements. No obligation,

101 CLIFTON BOULEVARD,

CLIFTON, NEW JERSEY
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30 pulses
, per second

more than
900 cars
per minute!

E \& BY GUARDIAN

“SPOT"” YOUR CONTROL PROBLEMS

Small...to save weight and space in radar
and guided missile equipment, Guardian
Relays prove that quality still comes in small
packages. Basic...flexible...government ap-
proved...Guardian Relays are ruggedly built
and hermetically sealed to withstand every
atmospheric condition, including the rigors of
supersonic flight. Guardian Relays, specified

in devices that count—detect—indicate—direct
SERIES 125 —shoot—convey—compute—sort—package—
D.C. RELAY  vend—meter—hold the answer to your control
problem, Write,

GUARDIAN ELECTRIC

1607-D W. WALNUT STREET CHICAGO 12, ILLINOIS

A COMPLETLE LINE OF RELAYS SURYING AMLRICAN INOUSTYRY

If your product contains an electrical
circuit it may pay you well to investigate
the advantages of “printing”’ the circuit

LOOK!

No Wi esl in copper foil on Synthane laminated
r » plastics. This process is fast and relatively

_ inexpensive, cuts down wiring errors,

permits quick changes in circuits with- .
out the need for expensive retraining of
assembly workers. Get more information
aboutcopper-foil Synthane and itsplacein
electronies. Use the handy coupon today.

SYNTHANE CORPORATION

Manvufacturers of 12 River Road, QOaks, Pa.

I
I
: ) e
laminated plastics | Gentlemen:
| Please send me information on Synthane lami-
!
I

SIS nated plastics and its use in “printed” circuits.
RODS - TUBES Nome
MOLDED-LAMINATED
MOLDED-MACERATED (  Address -
FABRICATED PARTS | City_____ _ _Zone State____

124

PHALD

“Current’s Favorite Conductor”

PROVIDES QUALITY CABLES
FOR MOBILE COMMUNICATION!

You'll find the “Current’s Favorite
Conductor” trademark on the na-
tion's best mobile.radio and tele-
phone communication systems.

Look for the Phalo trademark on

the communication cable you use.

21-25 FOSTER STREET, WORCESfER, MASSACHUSETTS

Zere's BIG HELP IN
TERMINAI. WIRING!

e cortect wirg 15
Lorrect terming
The e =

Connections are made
through Fanning Strip,
on bench or anywhere
apart from barrier strip
and quickly slipped
inta assembly,

Designed for use
with Jones Barrier
Terminal Strips Nos. ~ 4
141 and 142, for 1
to 20 terminals o141

. Barrier Strip

®
9-141

Fanning

Simplifies and facilitates soldering. Insures
positive correct connections. Saves time,
Ideal for harness or cable assembly,

Strong construction: Brass ferminals, cad- i"itp'
\ . ; ‘ at.
mium plated. Heavy bhakelite mounting. applied for.

‘Howanrp B. JoNES DivisioN

CINCH MANUFACTURING CORPORATION

CHICAGO 24, ILLINCIS
SUBSIDIARY OF UNITED-CARR FASTENER CORP.

TELE-TECH ¢ April 1952
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Company
Collingdale, Pa.
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As We Go to Press . . ..
VHF-UHF-SHF TUBES

General Electric has announced a
new ceramic, air-cooled, 1 kw UHF
transmitting tube, the GL-6183, a
direct replacement for the water-
cooled GL-6019. Also scheduled for
early appearances are: a 5 kw, 800
MC tetrode designed primarily for
civilian applications; 150 watt, 900
MC tetrode, for military applications;
500 watt, 400 MC triode, military
applications; 2,500 MC ceramic tube,
2C39A; several new counter measure
tubes; and tubes for SHF communi-
cations, featuring ceramic and metal
construction.

COMPUTER

Raytheon is planning to show a
new computer in Boston during
April.

UHF TRANSMITTER

Allen B. DuMont Labs has intro-
duced a new 5 kw UHF transmitter
selling for $69,450. An interesting
feature of the equipment is the
Eimac Klystron amplifier which has
its cavity separate from the tube
proper, and requires only 50 watts
of driving power. Its design became
possible through the development of
a new ceramic insulation material.
The 50 watt exciter is expected to be
capable of driving final amplifiers
up to 50 kw.

TELEMETERING RECORDER

Ampex has introduced the Model
500 tape recorder, which has been
designed for telemetering and bal-
listic applications. The half-inch tape
records four channels of information
at 30 and 60 in./sec. Frequency re-
sponse is 200 cps to 80 ke (3 db
down) and flutter is less than 0.1%
peak-to-peak. Novel features are
vacuum pump system which holds
tape against capstan, and elliptoid
heads. Selling price is $14,000.

NEW TYPE WAVEGUIDE

Substantial savings in production
costs, critical materials and skilled
manpower is expected to result from
Federal Telecommunication Labs’
novel plumbing for microwave cir-
cuitry, This advance in the art is
based on the use of a ground plane
system that acts as a radio mirror for
a conductor supported above it. In
effect, a parallel wire system is cre-

ated in which perfect symmetry is

obtained without elaborate machin-
ing. The new wiring can be produced
directly from diagrams by etching
the circuits on a dielectrically coated
base plate or by employing stamping
(Continued on page 128)
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NATIONAL

* Proven
* D ependable

* Quality

7 AND 9 PIN MINIATURE
TUBE MOUNTING ASSEMBLIES

National mokes a complete line of mounting
assemblies for all types of 7 and 9 pin minia-
ture fubes. Sockets are of low-loss molded
bakelite and provide for perfect mechanical

Shield

base mounts in same holes as socket. Shield

installation and electrical contoct.
cap has spring in top ond locks in place for
firm support. Tube clamp also mounts in
same holes as socket, holds tube firmly in

place yet is eosily snapped on and off.

Write for drawings

Nat onal

EST, 1914

NATIONAL COMPANY, Inc.

MALDEN, MASSACHUSETTS
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ELECTROMNICS

whose background
advancement and recognition that is an integral part of MELPAR
policy. Work is in pleasant Alexandria,
ton, D.C.. in u modern plant with extensive laboratory facilities.

Hlelect‘ronic
engineers

Join a company of new ideas
and skilled inen

As a leader in the tield of electronic research and develop-
ent, MELPAR constantly deals in new ideas and works with

skilled men whose initiative and ability are an active factor in
the development of these ideas.

We want to add to our distinguished group of engineers men
entitles them to the substantia! salaries,

just outside Washing-

If you have had experience in any of the following fields we
ould like to hear from you:

Computers o Radar Beacons e Telemetering
Sub-miniaturization ¢ Microwave Receivers
e Microwave Transmitters
¢ Millimicrosecond Pulse Circuits
Research in Underwater Sound Systems.

Send resume to:
PERSONNEL DIRECTOR, Dept. T.T.

MELPAR. INC.

Subsidiary Westinghouse Air Brake Co.
452 Swann Ave. Alexandria, Virginia

WANTED
ENGINEERS

Excellent opportunities with
eastern manufacturer for per-.

manent positions with good

‘pay, advancement, work with

highly professional staff. Our
work does not depend on de-
fense alone. We need the fol-
lowing skills: (Write in com-

pete confidence)

PHYSICISTS

RADAR CIRCUITRY
COMMUNICATIONS
MICROWAVE

BOX 452 — TELE-TECH

480 Lexington Ave.
New York 17, N. Y.

[EN

GINEERS

Exist
Grad

Radar

Comm

Pulse

Product

- Analogue Computers

Hydrawlics

Electronic Packaging

Submit Résumé To
Employment Office

Unusual Opportunities
and Salaries

on project and product engineering work for
vate Engineers with Design, 'Developmeni and

experience in any of the

following:
Servo Mechanisms
Electronic Circuits
unicafion Equipment Aireraft Controls
Instrumentation
Printed Cireuits
Fractional H P Motors
Vacum Tube Techniques

Transformers

SPERRY
GYROSCOPE CO.

DIVISION OF THE SPERRY CORP.

GREAT NECK, L. 1., NEW YORK

www americanradiohistorv com

WANTED

/ Engineers and
Scientists

Unusual opportunities for out-
standing and experienced men,

These top positions involve prelim-
inary and production design in ad-
vanced military aircraft and special
weapons, including guided missiles,

JMMEDIATE POSITIONS INCLUDE:

Electronic project engineers
Electronic instrumentation engineers
Radar engineers
Flight test engineers
Stress engineers
Aero- and thermodynamicists

s Servo-mechanists
Power-plant instailation designers
Structural designers
Electro-mechanical designers
Electrical installation designers
Weight-control engineers

Excellent location in Southern Cali-
fornia, Generous allowance for travel
expenses.

Write today for complete informa-
tion on these essential, long-term po-
sitions. Please include resume of your
experience and training. Address in-
quiry to Director of Engineering.

NORTHROP AIRGRAFT, Inc.
1037 E. Broadway, Hawthorne
(Los Angeles County) California
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VARIATIONS
FOR
STANDARD
TUBES

NEW

CLAMP
FOR
MINIATURE

TUBES

You can’t shake, pull or rotate a tube
out of place when it's secured by a
Birtcher Tube Clamp. The tube is
there to stay. Made of Stainless Steel,
the Birtcher Tube Clamp is imper-
vious to wear and weather.

BIRTCHER TUBE CLAMPS can
be used in the most confined spaces
of any compact electronic device.
Added stray capacity is kept at a
minimum. Weight of tube clamp is
negligible.

Millions of Birtcher Tube Clamps
are in use in all parts of the world.
They're recommended for all types
of tubes: glass or metal —chassis or
sub-chassis mounted.

THERE'S A BIRTCHER TUBE CLAMP
FOR EVERY STANDARD AND
MINIATURE TUBE!

Write for samples, catalogue and price lists.

THE BIRTCHER CORPORATION
4371 Valley Blvd.
Los Angeles 32, Calif.
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TV Tours Plant Facilities

Stockholders of the Foote Mineral Co.
of Exton, Pa. recently viewed opera-
tions on their 8l-acre property via
closed circuit TV. Four image orthicon
field cameras at strategic locations cov-
ered such activities as processing lepid-
olite ores to obtain lithium. Supple-
mented by TV films of N. Carolina quar-
rying operations, the camera outputs
were fed over the RCA installed and
operated system to 12 receivers placed
in the meeting hall.

Nonlinear Elements
(Continued from page 47)
instead of all these, only liquid or
solid state varistors exhibiting a high
frequency response due to an elec-
trical control mechanism. Such va-
ristors are detectors and crystal
diodes, but also thyrites” and polar-
istors.® Furthermore, let us neglect
the crystalline semiconductors, sili-
con and germanium because their
picture has bheen well explored in
connection with the development of

transistors.

There exists, however, another
type of liquid and solid semicon-
ductors which cover the field of the
so-called “Polaresistivity.” This new
field may be characterized by the
fact that the peculiar properties of
crystalline semiconductors—with a
grain of salt—are transformed from
the atomic or molecular aspect so
to speak into the macromolecular or
microscopic region. In other words,
instead of preoccupying ourselves
with atoms and the configuration of
electrons in their shells, we consider
microscopically small particles in
colloidal suspensions, either in liquid
or solid state. Since we are then free
to select a great variety of particles,
we are not handicapped by the
limited number of natural or syn-
thetic products.

Part Two will appear in the May
issue.

REFERENCES

1. L. Snyder, E. Albers-Schoenberg, and
H. A. Goldsmith, “Magnetic Ferrites, Core
Materials for High Frequencies,” Elec. Mig.,
Dec. 1949

2 Ferroxcube Engr. Bull., Ferroxcube Corp. of
America, New York, N. Y.

8 W. C. Cady, ‘‘Piezoelectricity,” MeGraw-Hill
Book Co., New York, N. Y., 1946

1{W. P. Mason, “Piezoelectric Crystals and
their Application to Ultrasonics,” van Nos-
trand Co., New York, N. Y., 1950

58, Roberts, “Dielectric and Piezoelectric

Properties of Barium Titanate,” Phys. Rev.,
vol. 71, pp. 890-895, June, 1947 )
S. Roberts, ‘“‘Dielectrie Constants and Polar-
jzability of Jons in Simple Crystals and
Barium Titanate,” Phys. Rev., vol. 76, pp.
1215-1220, Oct., 1949

6 . Jaffe, “Titanate Ceramies for Electro-
mechanical Purposes,” Ind. and Eng. Chem-
istry, vol. 42, pp. 264-268, Feb., 1950

7F. Ashworth, W. Needham, and R. W. Sil-
lars, “Silicon Carbide Non-Ohmic Resis-
tors,” IEE Journ., vol. 93, p. 385, 1946

¢ H. £, Hollmann, “Semiconductive Colloidal
Suspensions with Nonlinear Properties,”
Journ. Appl. Phys., vol. 21, pp. 402-413,
May, 1950
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NEW ELECTRO

, A
390/4/

0

RIPPLE at
TOP LOAD

LESS THAN

Continuously
Variable,

0-28 Volts

up to 15 Amperes

Test, Service DC
Equipment from AC Lines
Faster ... at Less Cost!

NEW MODEL "NF’’ meets most re-
quirements in a DC power supply . . .
exiremely low AC ripple or hum, at
this output rangs ... low price ...
dependability. One control gives you
adjustable ouiput voltage over its rated
range. Exclusive “‘Electro” application
of selenium rectifiers increases rectifier
power rating and lowers cost per
ampere output. Tep quality compo-

nents and special design
withstand high overloads. Nei$1 95

For Broadcast. Aviation and
Laboratory Electronic Equipment.

Model “B” 6 Volts, 1-20 Amps. $49.80
Model “BJ" 6 Volts, 1-12.5 Amps, $37.50

Send for Details Today!

fectro TS

ELECTRONIC EQUIPMENT

ELECTRO PRODUCTS LABORATORIES

4501-Tf North Ravenswood Ave.
Chicago 40, I,

in Conoda
ATLAS RADIO CORP., LTD., TORONTO
PRECISION INSTRUMENTS SINCE 1944
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for E'ME.RGENCY SOUND POWERED
' INTERCOM +< TEST
SYSTEMS

&.: BULLETINS

Auvdio Attenudfors

Cinema Engineering Co., Burbank, Calif.
has issued a new 1952 catalog, No. 18-A, en-
titled “Audio Attenuators”, 16 pages with
two-color cover. Data inciudes 10 pictures,
16 tables and 10 diagrams.

DEPENDABILITY

WHEELER

& No auxiliary power is required

Voltage Transformers

Sola Electric Co., 4633 West 16th St., Chi-
cago 50, I11., has published & constant voltage
transformer catalog. This new 22-page book-
let, “Nurmober CV-142" is the only complete
guide to both the standard regulators and
the four new types, which have been added
to the Sola line since the last complete cata-
log was issued. These four new types are:
the harmonic neutralized type CVH, the plate
and filament type CVE, the adjustable
harmonic neutralized type CVL and the
television receiver Type CVA.

Meftal-Clad
Plastic Laminates

Metal-clad Insurok plastic laminates
(T-725 and T-812) for printed or etched
cireuits are deseribed in a bulletin published
by the Richardson Co., 2791 Lake St., Mel-
rose Park, I1l. These laminates, possessing a
unique combination of properties, are said to
perform well in critical HF applications.

% ONE OF AMERICA’'S GREAT RADIO STORES Insulators
RADIO “Stand-Off Insulators” is the title of a

new bulletin published by Thor Ceramics,

s (1] p P LY Inec. 225 Belleville Ave., Bloomfield, N. J. It

describes Thor’s complete line of standard

CORP DEPT. steatite units used in the construction and
e T4 installation of HF equipment

As We Go To Press

- (Continued from page 125)
and embossing techniques. Small
size and light weight (several hun-

. o dred times lighter than conventional
Precision Apparafus ! plumbing) immediately suggest air-
. . craft and mobile applications. The

i low cost of printed microwave cir-
TorOId co“ w"lders cuits advances the possibility of less
expensive radio relays for the ex-
panding cross-country television
networks.

Operates over two conductor full metallic or
single wire, ground return circuit

Satisfactory operation up to 25 miles with 16
twisted - up to 15 miles with 3#19 twisted

Explosion proof
No spark or fire hazard is generated
High fidelity speech transmission

12 handsets can be incorporated in communi-
cations system for group conversation

WRITE FOR NEW CATALOG
T-100 AND INDUSTRIAL PRICES
Distributed By

WRITE FOR CATALOG

SPOT WE L.DED" ' W
WITH EISLER

As an example of the marked difference in size
between conventional microwave plumbing and
the newly developed printed circuit, two magic
“T" waveguides are compared. The conventional
unit below weighs approximately 15 Ibs.
while the new wiring weighs only a few ounces

AN T ——
‘b'ﬂ:‘lﬂl-n ¥

GLASS WORKING
MACHINES FOR
ELECTRONICS

Wide - range, laboratory - type
machines available for winding

DESIGNER AND BUILDER OF

TRANSFORMERS — WELDERS ~ samples and small production

GLASS WORKING EQUIPMENT runs of toroid coils. Production
Cathode Ray; Radio Tubes (Standard, machines built to meet speciﬁc
Miniature, Sub Miniature); Fluorescent, requirements,

Lamps; Glass Ampoules; Vials;
Incandescent Lamps

~ - Mico Instrument Co.
EISLER ENGINEERING CO., Inc.

75 Trowbridge St., Cambridge, Mass.

770 So. 13th St. Newark 3, N. J.
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“just like
being
there”

This new

recorder incorporates

advances in dependahility and per-

formance found in no. other tape

recorder: direct drive, positive disc

hrakes, simple threading, push-
button contral.

Relay rack panel mounted (illus-
trated), in console cabinet or in port-
able cases, this dependable recorder
meets every requirement of broad-
cast studios. WRITE FOR BROCHURE

~ NWR-1.

Maonulactured By

_Berlant Associates
4917 W. Jefferson Boulevard
Los Angeles 14, Colifornio

TELE-TECH

CLOSING
DATES

25th of second month preceding date of issue,
for all ads requiring proofs, composition,

foundry work, key changes, eic.

1st of preceding month for complete plates
only—no setting.
20th of preceding month—Publication Date.

Cancellations not accepted after Tst of pre-

ceding month.

Caldwell-Clements, Inc.

480 LEXINGTON AVEMUE, NEW YORK 17
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Elco Tool & Serew Corp. . .................. 122
Electrical Industries, Inc. ... ... .. ... ... ...

Electrical Recctance Corp., Div. Aerovox Corp. 95
Electrical Tower Service ................... . 108
Electro Products Labs., Ine. ... .. ............ 127
Eiectronic Mechanics, Inc. ...... .. .......... 123
Federated Purchaser, Inc. .. ................. 119
Freed Transformer Co. ...................... 118
General Electric Co. .................... 21,75
General Industries Co. .. ................... 115
General Precision Lab., Inc. ................ 7
General Radio Co. ................. . hutn 31
Grayburne Corp. .......... ... ... .. .. 106
Gravhill ... . ... 121
Gries Reproducer Carp. .................... 122
Guardian Electric ............. ... ... . ... 124
Guthman & Co., Inc., Edwin L, .............. 90
Heath Co. ....... .. .. ... . i 30
Helipot Corp. ... ... i 71
Heppner Mfg. Co. . ..... ... ... .. ... . ... 109
Hermaseal Co., Inc. ... ... ... ... oo, 104
Hermetic Seal Products Co. ................. 17
Houston-Fearless Corp. ......... ... 1
Int’l Resistance Co. ... ..o i i 4,5

Jones, Howard B., Div. Cinch Mfg. Corp. ...124

Kahle Engineering Co. . .................... 105
Kenyon Transformer Co. .................... 84
Kester Solder Co. ........ ... .. ... . covu, 16
Kinetix instrument Co., Inc. .......... ...... 102
Kinney Mfg. Co. ............. ... .o oo 14
Knights Co.,/James .. ... ................... 88
Kollsman Instrument Corp. ............... ... 12
Lenkurt Electric Sales Co. .................. 70
Magnecord, Inc. ... .. ... . i 82
Mallery & Co,, Inc., P, R. ....... ... ... .. 77
Marion Electrical Instrument Co. ............. 19
Measurements Corp. .................... ...
Melpar, Inc. ... .. .. ... ..
Mico Instrument Co. .................... ...
National Co., Inc. ...........

National Vulcanized Fibre Co.
Niagara Radio Supply Corp.

Narthrop Aircraft .........................

N.R.K. Mfg. & Eng. Co. ... .. ............... 114
Onan & Sons, D, W. ... . ... ... ... ... ... 111
Paramount Paper Tube .. ................... 112
Perfection Electric Co, .............c......, 110
Phalo Plastics Corp. .. ... ..o o, 124
Philco Corp. .. oviii i i 8
Precision Paper Tube Co. .................. 121
Pyramid Electric Co, ................. Cover 3
Radio Corp. of America ............. 72, Cover 4
Radio Materials Corp. .................. Cover 2
Raypar, Inc. ... .. i 113
Raytheen Mfg. Co. ....... ... iun, 27
Sangamo Electric Co. . ......... .. ... ... ... 24
Shalleross Mfg. Co. ... ... ... . ..o 125
Sorvall, Ivan ....... ... ... ... . ... . 0 120
Sperry Gyroscope Co. . .................. ... 126
Sprague Electric Co. . ... .. o i 32
Stackpole Carbon Co. ...................... 89
Standard Electronics Corp. .................. 79
Standard Transformer Corp. .. ............... 2
Steward Mfg. Co., D. M. .. ... ... ... .. ... 26
Superior Tube Co. ... ... ... ... ... ... ... 20
Sylvania Electric Products Inc. ....... 13, 83, 93
Synthane Corp. ... ... ... . oo, 124
Taylor Fibre Co. . ...... .. e iii i 69
Tinmerman Products, Inc. ................... 81

Tru-Ohm Products (Div, Mode! Eng. & Mfg., Inc.) 3
Truscon Steel Co. ... . ... il 15
U. S. Engineering Co,
Weller Electric Corp.

Wells Sales, Inc. ... ... ... L
Western Electric Co. ... .
Westinghouse Electric Corp. ................ 22
White Dental Mfg., 8.5, ... ... v 76
Workshop Associgtes ... .. ...........uenus 28
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#he COMALLTE
ST7TULO LINE

MAXIMUM STABILITY: Maximum base
mass is concentrated at outer periphery, Bases
are self-Jeveling, shock-abserbing, anti-tip, anti-
scratch,

MAXIMUM QUIET AND
EASE: Special Full-Grip, Velvet-
Action clutches, innerdined with
wea-proof locking collets, function smoethly
at slight pressure, yet cannot creep, jam,
rasp, jolt or jar.

MAXIMUM WEAR: Heavy oversized
tube assemblies are super<chrome plated
for highest durability.

MAXIMUM VARIETY: Floor or table,
boom, orchestra or collapsible types—there’s an
ATLAS stond for your every studio need.

°

COMPARE ATLAS at your distributor TODAY,
See why more studios specify ATLAS than any
other. line. Write NOW faor FREE latest Cata-
log 551,

ATLAS also leads in the manufacture of public
address loudspeakers and occessories.

[1LIAS

ATLRLAS sounp core.
1445-3%9th Street, Brooklyn 18, New York
In Canada: Ailes Rodio Corp., Lid., Toronts, Ont.

il T8¢ &

with SIGNAL GENERATORS
" by AIRCRAFT RADIO CORPORATION

TYPE H-14
108-132 Megacycles

24 omni courses

Left-center-right
phase localizer

Left-center-right 90/150 cps localizer

~Signal source for bench or ramp test-
ing of VHF airborne omnirange and
localizer receivers. RF output for ramp
checks, 1 volt into 52 ohms; for bench
checks, 0-10,000 microvolts.

Price $885.00 net, f.o.b. Boonton, N.J.

IILHE] 900-2100 mc. RF signal

source, CW or pulse amplitude-modu-
lated. Equal to military TS-419/U.

Price: $1,950.00 net, f.0.b. Boonton, N.J.

WRITE FOR DETAILS AND SPECIFICATIONS

AIRCRAFT RADIO CORPORATION

Boonton New Jersey

Dependable Electronic Equipment Since 1928 |
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IMMEDIATE

DELIVERY OF

" O

7

MINIATURE

SWITCHES

Write for Catfalog

SEeley 8-4143

This list of brand new standard brand miniature switches rep-

resents only a few of many types in stock at Wells. Large

@ O quantities of most types are on hand for your immediate re=

quirements, Write or wire for quotations on switches not listed.

Stock #  Type # Contact  Fig. Price . Stouk # Type # Contact Fig.  Price

FIG. BB 4Mc2 2M03.1A NO P .50 4MC27  WIZ2RST NG D .55

4MM2  AC2101BB SPDT W .85 4MD16  WZ7R NC ¢ .55

4MCl7  B-1 NG Y 145 4AMC15  WZ7RQT2 NC A 70

T 4MCl6  B-1T NC DD .90 4AMD36  WITRST NC D .55

ﬁ 4Mc7  8-14 NO HH 170 4MC23  WZETROTN NC R 375

t - ¢ [Z) 4MD62  B-R SPDT ¢ 70 4MD54  WIRBX NG X .80
FIG. DD - 4MD63  B-RS36 SPDT D .80 AMC9  WIZR31 NC ¢ .65

A FIG.EE 4MD23 . BD-RL32 SPOT B 95 4MD57  WZR31 NC T 70
4c51 BZZFTCL SPDT ¢ .15 4MD31  WZRD NG ¢ .55

4ML4  BZR041 SPDT W .85 4MD19  WIRLS NC B .70

[ o2 o O — 4MD51  BZ-R37 spDT ¢ 70 4ML3  WZR04l NC W .65
FIG - = G ﬁ 4MD2  BZE7ROT2 sPDT GG 1.70 4ML2  WZV7RO9T1 NG 6 225
) FIG.FF ) 4MD21  BZ-7RST sPDT D .80 4MC21 X757 NG C 55

. " 4MD38 BZE2ROOTNL  SPDT G 2.65 4MD37  XCiA NC C .55

(METAL) 4MDE  GUM 24155 NO E .80 4MC5  XD45L SPDT B .95

( ) 4MLL D ND BB 1.50 4MD4 Y2 NO C a5
S S @ @ 4MC12 D in case NC Y 145 4MD40 YA2RLE4D13  NO B .70
4MD60  G-RL NO B .80 4MD24  YZ2YLTCL sPDT B .95

o o 4MC1l  G-RL 5 NO B .80 4mMcl  YZ2YST SPDT D .60

L 4MD61  G-RL35 NO 8 .80 4MD13  YZ3R3 NOD ) .60
FIG.GG 4MC32  HRO 7.1P2TSP1 NO K .65 4MD56  YZ3RLTC2 NO B .80

4MC1O  HRO7.4P2T NO 5 .60 4D79  YI3RT NG c .60

4MD8  HRRC 7.1A NG C 55 4D127  YI3RwW2 NG F .80

: 4MD27  HRRO 7.1A NO c .60 4MC14  YI3RW2T NO F. .90
W 4MC31  LN-11 HO3 SPDT M 1.70 4MD49  YZTRO9T6 NO FF .85
|:| 4Mcl8  MLB 321 SPDT B .95 4MD32  YITRST NO D .60
S 4MD1  MLR 643 NC B 79 4MC13  YITRAG NO EE  1.00
1G. 4MD55  PS 2000 SPDT G .85 46116  YZRE4 NO ¢ .65
(merac) 4Mc28  RC71P2T NC A .70 4MC20  YZR04 NO S .60
4D129  RD71AT2 SPDT ¢ 5 ame22 2 NG Y 145

F1G, 4MD22  RO2M NO E .80 4MD52  Blue Dot SPDT E .90

_ . 4MC28  RO2M12T NO E .80 4c73 Blue Dot SPDT D .80
4D87 507 8586 ND K 70 4MC8  Red Dot NC ¢ .65

FIG. § —_,—El— 4MC25  R-RS NC D .50 4MD18  Open Type SPDT 1 50
4MD9  SW-186 NC D .50 4MD39  Green Dot NO B 80

i X 4MC10  WP3M5 NC AA 50 4MC29  Green Dot NO D 55
OO 0 FIG. X © © 4MC4  WPSM3 NC AA .50 ap84 Green Dot NO B .80

“ ) 4MD53 WP5M5 NC AA .50 4MD26  Precision .SPDT B .95

Stock # Mmfr, Type # Contacts Terminals Price

FIG. W FIG. Yeeere, | SWITCHETTE 156 .83 e H o

All Rated 10A-230 VAC 4559 CRIOT0C103-F3 1.N.0. I-N.C. SIpE .53

41SF12 CR1070C123-83 © MO END .53

41SF10 CR1070C123-C3 1-N.0. 1-N.C END 53

41SF5 CR1070C123-03 N.C. SIDE gg

MANUFACTURERS A CRL07 oTotd ot S0t 5

AND DISTRIBUTORS: 415F]1 CR1070C128-C3 1-N.0. 1-N.C. END .83
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SALES, INC.

WIDE SELECTION OF ELECTRONIC COMPONENTS AT WELLS

¢ Resistors . Condensers . Wire and Cable
e Co-ax Connectors e« Rectifiers ¢ Transformers o Cholfes
+ Micro Switches, Toggles . Antennas . Accessories

« Electronic Assemblies

Dial Light Assemblies

Order Direct or Through Your Local Parts Jobber.

833 W.

CHICAGO AVE.,, DEPT. T, CHICAGO 22, ILL.

TELE-TECH °* April 1952

www americanradiohistorv com
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PYRAMID ULTRA-COMPACT

mefallized
paper capacitors |

| 'VF’vYR‘AM’ID Series M CAPACITORS use a specially-

" - prepared. metallized paper, providing all-important savings

in size and weight. .. .Pyramid now produces
large quantities of these capacitors in a wide variety of

‘cardboard or hermetically sealed metal containers.

Your letterhead inquiries are invited
1

///l;. '

PYRAMID ELECTRIC COMPANY - 1445 HUDSON BLVD., North Bergen, N. J.

e Y o
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RCA-6166

(Typical Operation in Class B or Grid-
Modulated Class C Television Service,
Grid-Drive Circuit, 54 to 216 Mc)

DC Plate Voltage

DC Grid-No. 2 Voltage
DC Grid-No. 1 Voltage*

5800 volts
1200 volts
—130 volts

Peak RF Grid-No. |1 Voltage 375 volts

DC Plate Current™

3.45 amp

Driver Power Output (Approx.)* 800 wotts

Power Output (Approx.)* -

12,000 watts

RCA-6181

(Typical Operuiion'in Class B or Bias-
Modulated Class C Television Service,
Cathode-Drive Circuit at 900 Mc)

DC Plate Voltage

DC Grid-No, 2 Voltage

1800 volts
475 volts

DC Cathode-to-Grid-No. 1 Voltage* 75 volts
Peak RF Grid-No. 1 Voltoge 120 volts

DC Plote Current®

1.7 amp

Driver Power Output (Approx.)* 200 watts
Useful Power Output (Approx.)* 1200 watis

*At synchronizing level

/V£ forced-air-cooled 7[/ power tetrodes

T HE new RCA-6166 and 6181... developed
for TV and radio services . « . represent the successful
application of forced-air cooling to power tetrodes
designed to operate at high efficiency at the higher
frequencies. ‘The use of forced-air cooling simplifies
transmitter design and effects substantial operating
economies,

Both tubes feature coaxial-electrode structures, and
are particularly suited to operation in circuits of the
coaxial-cylinder type.

The RCA-6166 VHF tetrode uses a time-proved
thoriated-tungsten filament that permits substantial
savings in filament power.

2 4
ﬁ ELECTRON TUBES

The RCA-6181 UHF tetrode has an indirectly heated,
low-temperature, coated cathode of the matrix type for
long serviceability. Further, it features seals between a
low-loss ceramic and a high-conductivity metal to
provide high-efficiency uhf performance.

For complete technical data on these or any other
RCA tubes, write RCA, Commercial Engineering,
Section DR57, Harrison, New Jersey . . . or contact
your nearest RCA Field Office ...

FIELD OFFICES: (East) Humboldt 5-3900, 415 S. 5th S,
Harrison, N. J. (Midwest)Whitehall 4-2900, 589 E. Illinois
St., Chicago, Ill. (West) Madison 9-3671, 420 S. San Pedro
St., Los Angeles, Calif.

RADIO CORPORATION of AMERICA

HARRISON, N. J.
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