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. fMC DISCAPS,

... Specified and Used
by Leading TV Makers

The list of satishied RMC DISCAP customers reads
like the “Blue Book” of the TV industry. Few are
missing from this top level roster.

RMC offers a full line of by-pass as well as tem-
. yopass .
perature compensating ceramic disc capacitors.

Engineers specify them for their uniform high
quality, low inherent inductance and small size.

Purchasing agents specify them because they can
depend on RMC to make delivery when needed.

RMC temperature compensating disc capacitors
(which meet the RTMA spec for class one cera-
mic capacitors) are designed to replace tubular

: . . S5end for Samples
ceramic and mica capacitors at a Jower cost. P

and Technical Data

DISCAP
CERAMIC
CONDENSERS |

S|

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

" FACTORIES AT CHICAGO, ILL. AND ATTICA, IN
Two RMC Plants Devoted Exclusively to Ceramic Condensers

www americanradiohistorv com
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SEPTEMBER, 1952

FRONT COVER: MAP OF THE BOOMING WEST COAST shows the concentrations of
broadcasting and electronic-TV manufacturing instaflations in Califernia, Washington
and Oregon. Densest manufacturing area, indicated by the size of the symbol, is the
Los Angeles region which accounts for almost 70% of the more than 400 companies
engaged in production and development. AM and FM broadcasting shows a more even
geographical spread of some 300 stations. TV broadcasting is still an up-and-comer,
with California having 11 of the 12 stations on the air. Apace with the meteoric growth
of West Coast electronic industries, the curves show how the impressive rise of popula-

tion and generated electricity—key indications of a region's activity—have surpassed
the average for the U.S.

Microwave Pulse Power Measurement Techniques. .. ......... W. H. Dobberiin 54
Dielectric and Semiconductive Suspensions................. Hons E. Hollmon 56
A Combination UHF-VHF Tuner...................... H. A. Finke & S. Deuisch 58
Speech Input Systems for Broadcast and Recording Use........... 1 K. Hilliord 60
Passive Reflector Design Chart.......... e e et F. E. Bullerfield &3
Walkie-Pushie-Lookie Television Camera...................... I E. Burrell 64
Back-Pack Camera—TV's Roving Eye ... ... ... u i inuennnannns 65
VHF-UHF Sea Rescue Transceivers. .. ................ C. F. Moass ond R. R. Reilly 67
Improved Mobile Whip Anfenna. .. ... ... . ... . ... it iinneaean. 69
Subminiature Selenium Diodes in Electronic Equipment. .. .. ....... L 7. Cotalde 70

An Improved Direct-Reading Frequency Meter. .. ............ Leonard §. Cutler 72
The Elecfronic West Coast — A New Way of Life Dr. Louis N. Ridenour 74
Visual Display Mefhods for Microwave Measurements. ... ...... F. d. Burkhard 76
Allen S. Dunbor 79

Optics of Microwave Antennas

............................

Effect of Filument Voltage on Vacuum Tube Characteristics. .. ..... A. J. Winter 82
Cues for Broadeasters. ... ... o iu it it e et e 84
Directory of West Coast Electronic Manufacturers. .. .. ......covvvnnvn.. 86
Stability Characteristics of Standard Composition Resistors. ... .... C. K. Hooper 88
Fluid Magnetic Clutch Development. ... ... ... ... G. A. Wallers & A. P. Natthoff, Jr. 90
Improved Horizontal Sweep Circuits. .. .. ... ... ... ....... Byron M. Cole 92
Expanded Technical Program af Eighth Annual NEC Meet . ............. 94
Compuling with Servo-Driven Potentiometars. .. ....... F.R. Bradley & R. D. McCoy 95
DEPARTMENTS:

Tele-Tips . ... ... ... . ..., 10 Washingfon NMews Lletter . ... ..... 118

Editorial .. ......... ... ... ... 51 Personal . ... ... ... i 186

Radarscope . ............... ... 52 Military Contract Awards . ...... 191

New Equipment ... ............ 98 Letters o .o oo vi e i 197

News . ......... ... .. ........ 110 News of Manufacturers” Reps .... 201

Coming Events . ..... ... ....... 110 Bulletins . ....... ... v0n..n 204

CALDWELL-CLEMENTS, Inc.
Publication Office, Bristol, Conn.
Editorial/Business Offices, 480 Lexington Ave., New York 17, N, Y, Tel, Plaza 9-7880
Publishers also of TELEVISION RETAILING
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Physically De'péﬁndqble;/Elevcftritdily Absolute

MESH PARABOLAS—
9500 SERIES

Sturdy expanded metal
construclion presents mini-
mum wind load to lower
structure. lightweight alu-
minum far easy rigging and
reduced transportotion
costs, De-icing equipment
optional,

VHF ARRAYS—
9600 SERIES
Ruggedly consiructed,
broud band, high gain,
directional antennas. Easily
erected, complete with

mounting hardware.
Range: 25-175 me.

CORNER REFLECTOR—

9700 SERIES

High goin cavity fed corner
antenna for either vertical

TR
] BXRKR
A RXXA
A Sodeter:

' or harizontal polorization.
I’.‘"‘! L‘A’A’A’d Rugged, lightweight, com-
,‘J,' pletely weatherized. Three

types providing ranges
from 360-2200 mc.

l
4

pde

;

WEATHER

\ %

TO 2200 MCS

PRODELIN Microwave Antennas
are manufactured to meet maxi-
mum requirements for physical
and electrical service. They oper-
ate continuously over difficult ter-
rain regardless of weather or
temperature exposure. They are
consistently reliable in the most
critical services. There is a type
for most military and commercial
needs at frequencies up to 2200
megacycles.

JOB-PACKAGED FACILITIES

PRODELIN Job-Packaging mecns time
saved, money saved, on installatian ser-
vices. Complete systems, equipment and
tools are ready for your locatian when
and where you need them. Experienced
field engineers plan your complete trans-
mission system instollation. Write for lit-
erature and details,

" The World's Finest Coaxial Transmission Lines

DEVELOPMENT COMPANY, INC.

307 Bergen Avenue, Kearny, New Jersey

Manufacturers of Antennas, Transmission Lines and Associgted System Facilities

www americanradiohistorv com
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RADIO-TELEVISION-~ELECTRONIC INDUSTRIES

O. H. CALDWELL

Editorial Director

M. CLEMENTS
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BERNARD F. OSBAHR
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DR. A. F. MURRAY
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HARRY D. WULFORST
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KR“HN.H"'E is Setting the Pace for

Low Frequency Electronic Instrumentation
QUALITY INSTRUMENTS v» PROVEN PERFORMANCE

moderately priced

The Models 400-A,
490-A, and 430-A
are compact RC Os-
cillotors with out-

Models 400-A, 420-A, 430-A standing perform-

12* wide, 7* high

ance, moderaiely

riced, The Models 400-A and 420-A provide
Eorh sine and square wave oulput.

Madels 410-A, 400-C, 420-C
197 wide, 8% " high

The Models 410-A,
400-C, and 420-C
are designed with
sturdy steel cabinets
for rack panel
mounting. These

units feature sine and square wave output.
The Model 400-C provides either balanced

or single ended autput.

* Filters

*x Oscillators — .009 cps to 520 kc

Featuring

Frequency Range

Distortion Outpot

| Power

Prica

Sine and Square Wave
True RC Oscillotar
| Compact Deslgn

009 cps to 1.1 ke

1%

25 mw/10v |

| ansypplhn

45 watls

$350.00

410-A

Sine and Square Wave
Anmplilude .25 db
Low Distartion

.02 ¢ps 10 20 ke

1/49, 10 mw/5 v

150 walts

$950.00

490.A

Sine and Square Wave
Audio and Sub-Audio
Compact Design

.35 ¢cps to 5¢ ke

1% 25 mw/10

430-A

Wide Range
Compaci Design
Quistanding Value

5 cps ta 520 ke

1% 50 mw/10

v

v

45 watls

45 watts

|
$£90.00

$145.00

400-C

Sine and Square Wave
Rack Ponel
Ba|unc?dl0ulnul

009 ¢cps 1o 1.1 ke

1% 100 mw/10

v

65 watts

$375.00

420.C

Sine and Square Wave
Rack Panel

Audio and Sub-Audio

35 ¢cpsto 52 ke

1% 100 mw/10

440.A

Push-Bution Controlled
Excellent Resetability

| Low Distortion

.01 cps to 100 ke

v

65 watts

$3925.00
|

1/10%

100 mw/10 v | 120 watts | $450.00

The Models 310-A

Nobse Power
and 330-A are vari- Model Type 1 Faaturing Frequency Range & M_EP"“_'!P“"' | Price
f‘b'e bohnd"?c’ss fil- Variable Band-Width
ers with unity poss 310-A | Band-Pass Zero db [nsertion Loss 20 ¢ps to 200 ke 3 v 40 watts | $275.00
band goin and 94 | 24 db/cctave Slope et
db/oclove  outside "
the pass band. Both Band-P rof i Ry 0Repsto ke | 0.1 50 $450.00
- and-Pass ero nserfian Loss p cps o L1 mv walis 450,
Models 310-A ond 360-A high and fow cut-off 24 db/octave Slope |
12" wide, 7" high frequencies ore in- L R | ApdioandSut AudioRange ' S
dependenily adjust- Band-Pass 4 dbfociave Slope 0.2 cps 1o 20 ke 0.1 m 50 walis | $450.00
The Models 35_O‘A and  gble aver the entire Variable Band-Widih | o -
360-A are voriable re-  frequency range — e ———e— —
jection filters which : Proporlianal-Plus-Derivative
id ith i Servo Proportfional-Plus-Integral .01 cps to 100 cps 10 mv 40 watts | $350.00
pravide elt_ er a rejec- Sarve-Design Filter
tion band in which the T Caret P |
H ow Inlerng olse
ggln jgv;c?;vcé rocIre c;f Rejection Rgi‘ier‘:iiézln Band El' Noll .02 cps to 2 ke 0.1 mv S0 watts | $450.00
oclave Slope
sharp single frequenc e
null mehghi h Clgd [0\/\‘,; Variable Rejection Band
freq'uendesgm inde Reiection 24\cllg?able Nyl 20 ¢ps 1o 200 ke 5 mv 40 watts | $075.00
g . . cctave Slape |
pendently adjustable,  Moqg 330-A snd 350-A L

The Oscillators and Filters described here are being
effectively used in a growing number of interesting
applications for engineering, research, and production.

WRITE FOR A FREE DESCRIPTIVE CATALOG

All instruments are fully guaranteed for one year

against defective materials and workmanship,

Prices Net F.0.B. Cambridge

2) KROHN-HITE

TELE-TECH * September 1952

INSTRUMENT COMPANY
AVENUE
U.S.A,

580
CAMBRIDGE
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auland Tubes give you
prettier profit picture

When you rely on Rauland pie-
ture tubes you get the benefit of
acknowledged leadership in pic-
ture tube engineering . .. which
usually means that you'll be first
to know of the latest picture tube
improvements. Rauland research
has developed more picture tube
improvements in the past 5 years
than any other picture tube
source. And naturally, Rauland

customers get the break in an-
nouncing these firsts in their sets.

You get quality you can count
on, too. Rauland production
employs machines unique in the
industry —many of them de-
signed by Rauland engineers and
built in Rauland’s own plant.

And finally, you get assurance
of customer satisfaction beyond

THE RAULAND CORPORATION
N Perfection Thnough Reseanch |

4245 N. KNOX AVENUE ¢ CHICAGO 41, ILLINOIS

www americanradiohistorv com

what any other line can give you.
Installation and adjustment of
sets in the field is faster and bet-
ter with Rauland’s patented In-
dicator Ion Trap. It gives the
surest known protection against
ion burn and shortened tube life.
Specify Rauland—deliver Rau-
land—and assure yourself of
pleased dealers and consumers.

TELE-TECH * September 1952
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Only Mepco precision resistors
give you all seven features

o Crossover wire insulated from each winding by 2000v.
insulation (patented).

Special metal molded connecting feature, which bonds end
of winding and terminal in a non-corrosive and mechanically
secure manner—no solder or flux used.

Reversed and balanced Pl-windings for low inductance, with
use of only the finest resistance alloys.

Impregnated with approved fungus, moisture and salt water-
proofing compounds.

6 JAN approved non-hydroscopic steatite bobbin, specially
treated prior to winding in order to provide additional pro-
tection for fine enameled wire.

Protective fungi resistant acetate label.

Rigid hot solder coated brass terminals for easier soldering.

MEPCO INC., MORRISTOWN, NEW JERSEY

TELE-TECH °* September 1552 5
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R S MINIATURE
APACITOR KIT

DELIVERY !

n line with the new ARCO policy
of improved packaging, we are
happy to announce that the pop-

ular CM15 miniature mica kit is
now available in a colorful, com-
pact, more durable container. The
new kit is less than half the size of
its predecessor, but the capacitors
are far more accessible in plainly
marked individual tuck boxes. These
new packaging improvements make
ARCO kits easy to handle, easy on
the eyes, and easy to sell.

Actual Sive

9732 x h* x 3/16"
301-510 mmf.
/32" x " x 7/32"
For Television, Radio and other
Elactronic Applications.
1-420 mmf. cop. at 500v DCW,
1510 mmt. cap. at I00v DCW,
Temperalure Co-sificient =50
parts per million per degree
C for most capadity values.
6-dot color coded.

KIT DIMENSIONS
4" x 6" x 33"

Known the world over for their

reliability under all a ti
This Kit Loutalus o Each Of The TYPE CM-15 conditions, EL-MENCO %ec:;ql(?i?
Fﬂl'ﬂmluﬂ Cnpacitors i tors are chosen by manufacturers

who want successful performance
and long life fram their praducts.

TYPE CAP. ° DC WKG.  LIST TYPE . CAP. DG WKG.  LIST
DESIGNATION MMF.  VOLTAGE  PRICE DESIGNATION MMF. " VOLTAGE  PRICE EL-MENCO fixed mica dielec-
CM-15-C-010-M 1 500 $0.50 CM-15-E-750-0 = 75 500 $0.40 tric canacitor t or
CM-15-C-020-M 2 500 .50 CM-15-E-820-J 8% 500 a5 [iC capacitors are compact, pre-
c:.{g-gggg_! 4 500 50 CM-15-E-910-J 91 500 A% -cisian made. Manufactured in
G- 5 . BoO 40 CM-15-E-101:3 ° ' 100 2500 A5 i i ili-
CM-15-C-1004 10 500 40 CM-15-E-111-J 110 500 adri7  occordonce with Americon mil
CM-15.6-120-J ia 500 40 CM-i5.E-121-d 120 500 a5 ary standards to Mmeet Army
gu.}gg.ig&j ;g Eoo ,28 gM 12 E.lgl.J 180 500, ,:g and Navy JAN-C-5 Specifica-
-15-C-180: i 00 ; M-15-E-151-d 150 500 ! i i
CM-15-C-200-J 20 500 40 CM-15-E:161-J 160 500 50 “°|ns' Al!j'rgpregfmmd Ghnd AN,
CM-15-C-220-J 22 500 40 CM:-15:E:181-d 180 500 50 color coded unless otherwise
gm%gggga iy 500 ‘23 gulgeggij 200 506 50 specified. Standard specification
-15-E-270-J 27 500 : -15-E-221- 220 500 55 imi
e e R e
15.E-330- 251+ 260 500 55 i i
CMA15-E-360-J a6 500 40 CM.15.E-2714 370 500 50 Mou'éjm " '0“,' loss bakelite,
CM-15-E-390-J 39 500 A0 CM-15-£-301-J 300 500 B0 tested ot double the warking
2:,}252?’8;3 3? ggg ,23 gm.ig.g.géij 340 E00 65 voltage. Tests for dielectric
s 47 3 -15-E:361.- 260 500 J0 i i i
M E 200 S Eoo 40 CMASE 391 e o g strength, insulation resistance,
CM-15.£-510- 51 500 |40 CM-15.£-431.J 430 800 - .35 temperature  co - efficient and
gnMn }g.gzg(o)j gg fgg ig g:%g.gggij 470 200 20 capacitance drift, humidity and
CM-15-E- & 15-E-501- 500 400 .80 life tests according to JAN and
CM-15-E-680-J 58 500 A -15.E-5171- g a
SRl ] D oW ol 610 A b RCM STANDARDS. All units
All the above are silver mica only. Standard Tolerance: £5% -— Closest Tolerance: .5 mmfd. are wax dipped for salt water

immersion seal.

ARCO ELECTRONICS INC. 103 LAFAYETTE ST, N.Y.13,N.Y

ATT. WEST COAST BUYERS. You caon order the CM-15 Kit for immediote delivery direct from
Arco Copacitors lnec., 5281 West Pico Blvd.,, Los Angeles 19, California.

& TELE-TECH * September 152
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This is why El-Menco Capacitors are designed for
the ultimate in reliability and are built with razor-
edge accuracy.

Lessons have been learned from surgery . . . today
a doctor always allows a large margin of safety in
standard operations. For long life and freedom from
failure in your electronic applications every El-Menco
Silvered-Mica Capacitor is factory-tested at more
than-double its working voltage.

For peak performance in compact form . . . for higher
capacity values, which require extreme temperature
and time stabilization . . . there are no substitutes for
El-Menco Capacitors. Available for every specified
military capacity and voliage.

WRITE ON YOUR :
BUSINESS LETTERHEAD
FOR CATALOG AND
SAMPLES =) E n

MOLDED MICA

JOBBERS AND DISTRIBUTORS: For information
wrile to Arco Electronics, Inc., 103 Lafayette St.,
New York, N. Y.—Socle Agent for Jobbers and
Distributors in U. S. and Canada.

EUMICA TRIMMER

CAPACITORS

Radio and Television Manufacturers, Domestic and Foreign, Communicate Direct With Factory—

THE ELECTRO MOTIVE MFG. CO., INC,

TELE-TECH °* September 1952
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When you  use the

THE STANDARD OF 'COMPARISON IN

b : ,Augmented b_v many new comp-onents, the PRD line of RF Test Eqmpmem‘.
is presently the most complete line available covering the entire frequency
-range from .01 to 40 kllomegacycles per second. The units listed indicate the
wide diversity and applicability of PRD equipment. In addition to the stand-

ard line, PRD specializes in the design and manufacture of special eqmpment
to meet special requirements, A skilled staff of englneers is available to ana-
~lyze your requirements and to assist in the application of standard or special
components to your test pmblem PRD equipmeént is engineered and manu-

tohe Dih

factured to the highest attainable standards. No effort has been spared to
- VOLTAGE make this equipment the finest available anywhere with the result that PRD
STANDING equipment is now used in leading laboratories all over the world.
WAVE RATIO * ' : -
AMPLIFIER REG . , [
3003000 cps.
: Frequency Frequency Range Type Transmission Line Size R—Reactian
i Meters (kmc/sec) No. (Nominal O.D.—inches)| T—Transmission
Type 801 -A General 0.47—0.95 584 3 T
UN'VERSAL Purpose - 3.95-5.85 574 2x1 R
KLPY"DS;I:J!EDEN 4.00-10.0 562-A 3 Detector included
BT 5.85—8.20 575 12 x 3 R
SUPPLY 1T A
- 300-1500 ¥ 7.05—10.0 576 1V x % R
Al &S g ; 8.2-10.0 585-A 1x % R
C15-36KY 8.2-10.0 585-B 1x Y T
i 8.2—10.0 586-A Ve x % R
"]
e 8.2—10.0 586-B 1% x % T
in addition to the Generol Purpose Frequency Meters listed above, PRD manufactures
a complete line of Precision Frequency Meters covering the entire frequency ronge
fram 0.55 to 39.0 kmc/s. Transmission line sizes include 34" coaxial line and all
standord wave guide sizes from 0.280"" x 0.140” 1.D, to 2 x 1" O©.D. All types are
availoble in Reaction and Transmission styles,
. x A : The Type 500 Frequency Standord Multiplier is available to generate standard
b | frequency signols in the UHF and microwave regions when vsed with the Type §12-A
'I'ype 854. i ] Tunable Crystal Mownt.
UNIVERSAL .

.*; NSiSiUBEEE $ SIGNAL SOURCES AND RECEIVERS

. ANALYZER : ITEM DESCRIPTION
8,5-9.6 kmc/s - i

R

TUBE MOUNTS

| S s e Type 701 For type 2K28 klystrons, 2.400—3.445 kmc/sec

§ < - . Type 702 For type 2K25 klystrons, 8.50—9.60 kmc/sec, 14 x % waveguide
o & : = ek Type 703 For type 2K25 klystrons, 8.50—9.60 kmc/sec, 1 x Y, waveguide
Y

i1 OSCILLATORS

: Type 705 Covering the frequency range from 7.0 to 11.0 kmc/;ec
% “r: Type 706 Covering the frequency range from 3.6 to 7.3 km/sec
T - 907 f ‘| POWER SUPPLIES Providing all required elecirode veltages to operate a wide variety
ER;:T)BAND} Type 801-A of klystrans, plus internal modulators
SWEEP . . [specTRUM
! T ANALYZERS :
FREQUENCY 3 Type 853 Covering the frequency range from 2,40 to 3.40 kmc/sec
GENERATOR ¢ : Type 854 Covering the frequency range from 8.50 to 9.60 kmc/sec
35-900 me/s X 7 Type 855 Combining both of the above ranges in one instrument
3 < | GENERATORS
% i Type 902 Covering the frequency range from 3,65 to 7.30 kme/sec
- " Type 903 Covering the frequency range from 7.00 to 10.5 kmc/sec
g 2 Type 907 Covering the frequency range from 35 to 900 mc/sec
MNOISE
i i GENERATORS For the direct measurement of noise factors in the range of
: Type 9204 10 to 1000 mec/sec
Type 9204 vy :
VHF-UHF
NOISE Type 706
GENERATOR . BROADBAND
01-1.0 kme/s MICROWAVE
OSCILLATOR

'3.6-7.3 kmg/s
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QUALITY, ACCURACY, DEPENDABILITY

TRANSMISSION LINE SIZE

COAXIAL WAVEGUIDE
ITEM {Nominal 0.D.—inches] {Nominal O.D.—inches)

0.622x|0.420x[0. . A : : : o
i) Yo 3x1 1VaxY | 1Yax% D. | I.D. | I.D, pl'eﬂiSion 2
Test Equipment

Varioble

| Attenuators 154
Uncalibrated 171 | 162 | 161 | 160 | 159 | 189 | 190 | 191
196-A .
Dial ‘ 174-A|169-A| 177-A [184-A (196.B |187-A A
Precision 175-A | 170-A | 178-A |VB5-A |195-A [1B3-A [153-A | 192 Type 196-A é
Cut-oft 181, 198 180 VARIABLE
Fixed Attenuators 1346 series|130 series 140 ATTENUATOR
Low Power 142 series|135 series| s 5 s s |series $ §.20—12.4 kmc /s
High Power 141, 143 | 14a e
Terminations 145 139 129 | 115 | w21 | 114 | 116 | 131 | 132 | 133 ol
- Type 389
D A ry DMPO - COAXIAL
. TRANSMISSION
Waveguide to LINE ADAP
Coaxial Adapters 365 | 357 | 356 | 355 | 354 APTER
Coaxial 389, 390 | 389, 390 0-4.0 kme/s
Transitions 391, 392 | 391, 392
Directional .
Couplers 400 | 404 | 401 | 402 | 405
Waveguide »
Stands _ 375-A |376-A| 377-A |378-A |379-A| 386A |387-A |388-A . Type 481
E/H TEE
Flange Bolt ond : 20-12.4 kme/e.’
| Nut Assemblies 369-A | 369-B | 369-B [369-C |369-D |369-E | ¢ f = A b R SE
o 442
: Bends and Tees H s [ 4465 s $ I3
\ 481
) 1 3 O i [ [ [ ] N I [ I 4 L]

200-C 205-A

Slotted Sections 200-D 215-A |209-A | 201-A|204-A |202-A |203-A | 210 211 212 Typa 312
311 E/H TUNER
Tuners 306 309 | 300 | 305 | 302 303 | 314 | 313 | 312 . 26.5-40.0 kme/s

The Type 250-A Broadband Probe is designed for use with the Types 200-C through 209-A
and 215-A Sloited Sections; Types 210-212 are supplied with built-in tunoble probes. The
Type 3461 R-F Adapter is availeble for use with the Type 250-A Probe.

» [ ] s » Mo . 1 N
| Detector Mounts 812-A 2 Type 211 -
Crystal 613 801 | 616 | 621 | 615 | PRECISION
623, 624 [812-A,613 620 WAVEGUIDE
Bolometer 825, 626 | 627, 628 816 | 621 | 618 | SLOTTED
Thermistor ) 635 i SECT'ON

The Type 650 Universal Power Bridge is designed to be used with eny of the bolometers or
thermistors listed for the measurement of absolute power level.

BOLOMETERS

4 TYPE No. FOR USE WITH TYPE No. FOR USE WITH TYPE No. FOR USE WITH

18.0-26.5 kme/s - -

610-A  250-A,612-A, 613 629-A 623 630-B 626 Type 250-A

614 210,211, 616, 621 629-B 624 631-A 627 BROADBAND

617 212, 618, 620 630-A 625 628 ‘PROBE
——. e - “’

f=Equipmont supplied 100124 kmc/s

with captive ﬂ'd‘rr'ge k
serews
s—Avallable on spécial

NEW ILLUSTRATED (ATAI.OG

order only ' AVAILABLE ON REQUEST
Type 650-A * et e i
UNIVERSAL - | 'fype 627-A ?J‘i”?oﬁrtiﬁpi“'i‘o’éi‘;“én et

BROADBAND COAX!AL
BOLOMETER MOUNTS
" 4.0-10.0 kme/s

company letterhead — no obli-
gation; address Dept. T-0

' POWER BRIDGE

0.1, 1.0, 10, 100 mw |
full scale '
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Low insertion and extraction force with high individual
contact pressure.

Unique spring contact construction maintains positive
contact under vibration.

Wiping action insures positive contact at all times,

1-501 (Diallyl Phthalate) plastic used has high dimen-
sional stability and excellent dielectric properties.

Contact terminals will accommodate up to #16 stranded
conductors.

Contacts have heavy silver base plating with gold as the
surface finish.

Gold finished contacts will not tarnish or corrode and
remain easy to solder for an indefinite period of time.

Positive polarization prevents mis-mating of connectors.
Connector is ruggedly built.

Protective barriers between contact terminals insure
proper spacing.

Sturdy contacts resist abuse —are not easily damaged
by test prods, etc.

Corrosion rcsistant, passivated stainless steel, molded-in
mounting plates provide a sturdy mounting.

Float-mounted receptacle allows for possible mis-align-
ment of mating plug and receptacle.

PN / .
Provision incorporated to prevent tilting of float-mounted
receptacle.

Connectors pass 50 hour salt spray test.

LaMPHENOL

CROSS
SECTION

For complete infor-
muation on the New
Amphenol Blue Ribbon
Connectors, write Dept.
13C for a -capy of this
four poge bilietin.

AMERICAN PHENOLIC CORPORATION

www americanradiohistorv com
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COMMUNITY TV SYSTEMS,
because of “wired-in" audiences, of-
fer some new marketing potentiali-
ties. Municipalities employing these
wire services have an excellent
means for disseminating information
on local events and conditions. TV
camera(s) can feed video into the
distribution system which then can
be made available in subscribers
homes on an unused VHF channel
frequency. Thus local news, sperts
events, civic meetings and a host of
other activities can be telecast about
the town. Such installations could
also be used to familiarize would-be
future radio-TV-electronic engi-
neers with practical equipment and
operational techniques.

STATIC—Tests at the Bureau of
Standards have shown that frictional-
electricity potentials as high as 5000
volts can be developed by such com-
mon-everyday-occurences as getting
up from a plastic-covered chair! Qs-
cillographic records, however, indi-
cate that if the resistance between
the person and the chair is less than
20 megohms, the voltages will not
exceed 300 volts. This is less than the
minimum sparking veltage in air and
is thus not hazardous. Conductive
shoes, conductive soles, and conduc-
tive linoleum are now being required
in hospitals and other places involv-
ing explosive gases, to provide high-
resistance conductive paths for the
safe dissipation of the static charges
likely to be generated by ordinary
movement.

ELECTRONIC POLLS—Dr, W.

R. G. Baker, GE vice-president,

points cut that it is now possible for
legislators to take electronic opinion
polls of their wconstituents. “Our
electronic age, which broadcast ra-
dio ushered in, now has created a
means by which the American public
may be an interested and informed
participant in self-government. I be-
lieve most legislators keep a rather
sensitive finger on the public pulse,
Should they desire a means of in-
stantaneously recording the reac-
tions of an adequate number of
citizens to obtain a true sample of
opinion, our engineers can build the
electronic equipment to provide this
service.”
(Continued on page 16)
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DC POWER SUPPLY SPECIFICATIONS

REGULATION: %:% for both line (105-125 volts) and load variations. MODEL
REGULATION BIAS SUPPLIES: 10 millivolts for line 105-125 volts. 815
1/,0
RIPPLE: 5 millivolts RMS /1% for load at 150 volts.
VOLTS CURRENT MODEL | VOLTS CURRENT MODEL
100-325 0-150 Ma. 0-600 0-2.25 Amp.
0-150 Bias 0-5 Ma. 131 P | 770
g 6.3 AC.CT.* 10 Amp 0-600 0-3.00Amp. | 780
. { 100-400 0-150 Ma. #1 0-600 0-200 Ma.
6.3 AC.CT. 10 Amp. #2 0-600 0-200 Ma. 800
200-500 0-200 Ma. #3 6.3 ACCT. 10 Amp.
6.3 AC.CT. 6 Amp. #4 6.3 ACCT. 10 Amp.
0-300 0-150 Ma. -4 0-600 0-200 Ma.
0-150 Bias 0-5 Ma. ] 0-150Bias 0-5 Ma. 815
6.3 ACCT. 5 Amp. 6.3 AC.CT. 10 Amp.
0-500 0-300 Ma. - OTTOOO 0-50 Ma.
6.3 AC.CT. 10 Amp. R‘F:;Fjie 10 mv. 1020
#1 200-500 0-200 Ma. 63 AC.CT. 10 Amp.
#2 200-500 0-200 Ma. 0-1200 0-20 Ma.
| #3 63ACCT. | 6Amp. 510 Ripple 10 mv. 1220
_{ #4 63ACCT. 6 Amp. 8.3 ACLCT. 10 Amp. o
{ 0500 0-300 Ma. 200-1000 0-500Ma. | 1950f
1 0-150 Bias 0-5 Ma. 615 Ripple 20 mv. :
6.3 AC.CT. 10 Amp. 0-1000 0-500 Ma. :
Ripple 20 mv. 1350
0-350 0-750 Ma. 700
100-400 0-150 Ma. .
0-350 0-1.50 Amp. 710 Regulation 0.019% i
Ripple 1 Mv. 2000 :
{ 0-350 0-2.25Amp. | 720 4 6.3 AC.CT. 10 Amp. '
N ] 0-30 0-30 Amp.
0-350 0-3.00 Amp. | 730 Ripple 0.1% 3030 .
0-600 0-750 Ma. 750 0-3 0-100 Ma.
Regulation 5 Mv, 3100
0-1.50 Amp. 760 Ripple T Mv.

e
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The Kepco Voltage Regulated Po
Supplies are conservatively rated. The
regulation specified for each unit is
available under all line and load con-
ditions, within the range of the in-
strument. Write for specifications.

A b e
S S
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Pin-pointed for 1ts target...

to ultra-fine tolerances—is essential. Such are the

Increasing air speeds and higher level flight pose
ever tougher problems for bombing accuracy. Finer
and faster target pin-pointing requires bombing
mechanisms of extraordinary precision and almost
instantaneous action—yet they must function flaw-
lessly under the most rigorous conditions. Not only

engineering ingenuity but precision manufacture—

skills that Arma provides in close collaboration
with our Armed Forces in designing, developing
and producing the complex mnstruments that
strengthen our defensive striking power. The Arma
Corporation, Subsidiary of American Bosch Corpo-
ration, Brooklyn, N. Y.; Mineola, V. Y.

‘M‘ FOR THE ADVANCED IN CoNTrROLs (AEMB

TELE-TECH °* September 1952
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Complete harness assemblies with

detachable unit leads or rewirable :
leads. Igniter or ignition lead assem-
blies for jet and reciprocating air- :

craft engines and military vehicles.
f Desig
FLEXIBLE METAL TUBING

5 .
For electrical shielding, mechanical i Ex erle“ce ac s
protection, fluid lines, conduits and :

ducts, pressure lines, and high and
low temperature applications. Mate-
rial, shapes and sizes to specification.

“AERO-SEAL" HOSE CLAMPS

Precision worm drive — for aircraft,
automotive, marine, special-purpose
and industrial use. Vibration-proof
— will not work loose. Corrosion-
resistant steel.

You benefit from 25 years of
engineering design and manufacturing
experience when you call on Breeze

ACTUATING SYSTEMS : for precision production. Breeze offers

an extensive line of quality products

Electrical, mechanical, and hydraulic

actuators for aircraft controls, valve i for aviation, Communlcatlons’,_’j
closures, landing gear, or virwally automotive and general industty.
any other type of equipment to man- e .

ufacturer’s specifications. In addition, Breeze offers complete

engineering services for the design
and development of specialized
electrical and mechanical devices.

WELDED DIAPHRAGM BELLOWS

“Job engineered” to meet your re- s Breeze products meet the latest government specifications,
quirements and make possible the
use of bellows in applications where
they could not previously be con-
sidered.

LA

SPECIALIZED CONNECTORS

For electronic, aircraft, ordnance
and communications equipment. i

Water-tight or pressure sealed types, = 41 South Sixth St., Newark 7, N. J.
panel types, quick disconnects, or ]

other types for your new and special !

applications,

TELE-TECH * September 1952 13
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ADLAKE RELAYS AT WORK

One of a series of advertisements on specifle ADLAKE epplications

For Proved Dependability

Model 446, 350 Watt, 4 channel, 6 frequency
transmitter (A1, A3), manufactured by Aerocom.
Frequency range from 2.5 to 24 Mcs. Stability
003% using CR-18/U crystals. Operates on
any stable voltage from 200 to 250 volts, 50 /60
cycles, single phase. This tronsmiiter uses three
ADLAKE Relays.

14

Under all conditions

AEROCOM TRANSMITTERS USE

Adlakgssuars

When the *ceiling is zero"” —when
fog, rain or sleet pulls visibility
down and runs flying risks up—
then aeronautical transmitters
must not fail. Their reliability
under all conditions makes ADLAKE
Mercury Relays the choice of
Aerocom, leading electronic manu-
facturer of 3090 Douglas Road,
Miami 33, Florida.

ADLAKE Relays are designed and
built to meet the most exacting
requirements. Their mercury-to-
mercury contact prevents burning,

pitting and sticking, and their
sturdy construction armors them
against outside vibration or
impact. And most important of all
they require no maintenance, for
they are hermetically sealed against
dust, dirt and moisture.

Getthe full storyonthe part ADLARE
Relays can play in your business!
Write The Adams & Westlake
Company, 1130 N. Michigan,
Elkhart, Indiana. No obligation,
of course.

EVERY ADLAKE RELAY GIVES YOU THESE ADVANTAGES:
HERMETICALLY SEALED—dust, dirt, moisture, oxidation and temperature
changes can’t inferfere with operation.
MERCURY-TO-MERCURY CONTACT—prevents burning, pitting and sticking.
SILENT AND CHATTERLESS ABSOLUTELY SAFE REQUIRES NO MAINTENANCE

ams § Westlake =77

Established 1857 ¢ ELKHART, INDIANA » New York ® Chicogo o
Manvufacturers of ADLAKE Hermetically Sealed Mercury Relays

TELE-TECH ¢ September 1952
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AYAVAVAY!

Philco Advanced Design Microwave Systems are
unsurpassed in reliability, performance and economy.
They are designed to give you the greatest value for
your r_ommumcanons dollar!

Finest quality components, censervatively rated,

insure long life and economy of operation and main-
tenance. Years of production experience enable
Philco to produce microwave systems for the lowest
 possible cost consistent with highest quality. :

Philco Advanced Design Microwave is flexible. The
broadband microwave channel may be divided to
carry up to 24 simultaneous 2-way telephone con-
versations .. . or ‘be further divided for telegraph, -
teletype, telemetering, signaling or supervisory cir-
cuits. Future expansion can be easily accomplished :
with no loss of original investment. s
Philco Advanced Design Microwave Systems give you
maximum -re]iab_ilit}';.. plus: Jow cost inSL’alEa_t_ian,
operation and maintenance. Don’t settle for Less!

.-l
X\

L |
L

’ PHlECO CORPORATION

i ! o ki
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TELE-TIPS

(Continued from page 10)
NOT ALL TVI laid at their doors

is the responsikility of amateurs, but
during the last three years “hams”
have almost been driven off the air
because of rash actions of many TV
servicers in blaming ham rigs for all
interference which can’t be cured.
Because hams can play a very im-
portant part in civil defense (as they
did in World War II) it is essential
that they be allowed to continue
their activities, provided they do so
properly and within regulations laid

down for them by FCC, As a result,
joint action of the RTMA Service
Committee and the RTMA Amateur
Committee will be fostered, with the
objective of making servicemen more
cognizant of the problems of ama-
teurs, and how to recognize and cope
with genuine ham interference when
it exists.

ANY MUSICAL POTPOURRI
can be produced with a new elec-
tronic music box which is keyed by
a perforated roll of paper. Claimed
to be a composer’s and arranger’s
paradise, the music box can give the
operator at the flick of a switch a

. HYCOR e
'..Pl‘éyc__; n Wire-wound

LET’'S FACE FACTS !

Most manufacturers of precision wire-wound resistors offer
products having similar physical appearances and electrical

characteristics. Qur claim to

individuality is based upon

RELIABILITY OF PRODUCT. The formula to obtain RELIABILITY is:
Skilled, painstaking attention to EVERY detail in EVERY step

of fabrication!

Our steady customers tell us that the formula works!

, S

11423 VANOWEN STREET, NORTH HOLLYWOOD, CALIFORNIA ® SUnset 3-3860

Manufacturers of Toroid Inducters, Decode Inductor Instruments,
Wave Filters, Resistive Networks, ond Precision Resistors

Eastern Representative:

16

Burlingame Associates, 103 Lafayette Street, New York 13, N Y.

www americanradiohistorv com

note ‘higher than the highest one
produced on any known instrument,
an out-of-this-world vibrato, or a
simulated flute section sounding in
front of the reeds with the strings oft
to the right as in a symphony or-
chestra. With this versatile device,
the composer or arranger can trans-
late any musical idea directly into
music without the restrictions and
limitations of conventional instru-
ments. Speed, variety in tone quality
and color, in attack and release, in
volume and effects such as “tones
moving in space,” are obtained
merely by turning the proper knobs
and controls.

FREE-FLOATING buoy-type
weather stations have been devel-
oped by the National Bureau of
Standards for the Navy Bureau of
Ships, which report weather data by
radio, automatically and unattended.
Designed by P. D. Lowell and W.
Hakkarinen, the NBS buoy auto-
matic weather station incorporates
various weather-responsive devices
to switch a radio transmitter on and
off at rates that can be translated by
a receiving station into temperature,
pressure, and wind data. Information
is transmitted in predetermined se-
quence at intervals of three hours.
Self-contained  batteries provide
sufficient power for reliable opera-
tion at over-water distances up to
400 miles. E

UNDERWATER TV holds con-
siderable promise, reports the Jour-
nal of the British IRE. This was
dramatically indicated by the dis-
covery of the submarine Affray in
280 ft. of water with a modified TV
camera. Remote controls for focus-
ing and adjustment of lens aperture,
a lighting assembly and moisture
indicator were included with the
submerged TV unit. An inclinometer
was employed to show camera angle.
Future developments envisage op-
eration at depths greater than 100¢
ft. It has been found that unde:

certain conditions artificial lighting

is unnecessary down to 80 ft.,, and
experiments to date show that
tungsten lighting is superior to
sodium or mercury vapor.

TRY IT OUT!-—"“Long experi-
ence has taught me not always to
believe in the limitations indicated
by purely theoretical considerations
or even by calculations, These—as
we all know—are often based on in-
sufficient knowledge of all the rele-
vant factors. I believe, in spite of
adverse forecasts, in trying new
lines of research, however unprom-
ising they may seem at first sight.”
—Marconi.

TELE-TECH * September 1952
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SUPER-DRIVE

GRID WINDER

FOR HIGHER PITCH PRECISION

TO 500 T.P.l. AND OVER

THE PROBLEM:

to produce grids of higher
pitch and tep precision at greater

~

speed . . . and, at the same
time, to cut labor and maintenance
costs.

THE SOLUTION:

Kahle develeped a grid
winder with extra heavy, oversize
parts to provide greatly increased
smoothness and sensitivity of opera-
tion. Yibration was cut to a new
low by carrying main and draw
spindles on extra large bearings, by
using flexible couplings and by re-
placing ratchet and pawl with gears.
Lubrication is fully automatic requir-
ing nothing more than occasional
ottention to the oil level

HIGH SPEED AUTOMATIC
GRID WINDING MACHINE

NEW EXCLUSIVE FEATURES INCREASE PRODUCTION SPEED AND PRECISION

® spool carriage rides in its own two bearings and is dynamically balanced =~
® main and draw spindles are extra long; each mounted on two individual bearings
® double-row precision bearings are pre-loaded, extra large, anti-frictian
@ lubrication is provided by the Bijur fully automatic system
FEAmSm SIS TR R mmmm ommomS e mandrel head, draw spindle and cam shaft drives are sealed and run in an oil bath
fﬂ"“:"t'ji:;e‘f“'::i‘_[:i‘nie;‘;"r';’l"e"' ':"’m'gi"u':‘; ® lead screw and nut are never disengaged, assuring exact register at all time:s Y
power and cathode-ray tubes. Complete ® exclusive gear and clutch arrangement operates instantly at a flick of the finger
ceiclog Wc”.uble'\,; ® pneumatic cutter rises, cuts and recedes automatically leaving mandrel ° _
& 1979 completely accessible
Seal—EX @ tension control of grid wire spool is a special hysteresis-magnetic brake
Q:atm;ﬁ‘ @ cutting, notching, peening knives are easily adjustable to micrometer precision
Exhaust Machine ® side wire (mica-stop) swaging N
® smooth leg gapping; constant and yu?iuble pitch
@ operates at 1000 rpm, both right and left hand
® makes grids up to 7" diameter or width,

WRITE TODAY FOR COMPLETE
SPECIFICATIONS AND PRICES

# 1934
Auvtomatic Bulp
Making
Machine for
round Sub-
Miniature bulbs

(alse available l
for flat sub- !
miniature bulbs)

Ask  about the
new Kahle Fila-
ment Tab ‘Weld-
ing Machine.

Specialists in high-speed electranic tube machinery for over 40 years

TELE-TECH * Sepfember 1952 ‘ _ ) 17
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FREQ. DESCRIPTION
K BAND 23630-24580 TR, Integral Cavity, Tunable i 1B26
23500-24500 ATR, Fixed-Tuned, Low Q | 1B36
23350-24950 TR, Band Pass BL-11
X BAND 9300-9450 Cross Guide Duplexer BL-3
9050-9600 ATR, Fixed-Tuned, Low @ 1B35
9050-9600 ATR, Fixed-Tuned, Low Q Fast Recovery Time 6038
8750-9300 ATR, Fixed-Tuned, Low Q ATR388
8600-9650 TR, Glass Envelope, Fixed-Tuned 724B
8400-9050 ATR, Fixed-Tuned, Low Q 1B37
8490-9600 TR, integral Cavity, Tunable 1B24A
8490-9600 TR, Integral Cavity, Tunable 1B60
8490-9578 TR, Band Pass 1B43A
8490-9600 TR, Integral Cavity, Tunable Reservoirless BL-22
Xb BAND 6200-6700 ATR, Fixed-Tuned, Low Q 1B51
6000-7100 TR, Integral Cavity, Tunable _1B50
S BAND 3550-3700 ATR, Fixed-Tuned, Low Q 1B52
3400-3550 ATR, Fixed-Tuned, lLow Q 1B53
3300-3700 Pre-TR 1B54
3250-3400 ATR, Fixed-Tuned, low Q 1B57
3100-3650 TR, Band Pass 1B55
3000-3100 ATR, Fixed-Tuned, Low Q 5793
2900-3000 ATR, Fixed-Tuned, Low @ 5792
2870-3230 TR, Band Pass 5853
2800-2900 ATR, Fixed-Tuned, Low Q 1B56
2750-2850 ATR, Fixed-Tuned, Low Q ATR387
2700-3400 TR, Giass Envelope, Tunable 1827
2700-3300 TR, Glass Envelope, Fixed-Tuned 1B62
2700-3300 TR, Glass Envelope, Fixed-Tuned 721B
2700-2800 ATR, Fixed-Tuned, low Q 1B44
2650-2950 Pre-TR : 1B38
2600-3000 TR, Band Pass 1B58
2600-3000 TR, Band Pass Pressurized System 6117
L BAND 1215-1355 TR, Glass Envelope, Tunable BL-25
900-1200 TR, Glass Envelope, Fixed-Tuned 1B23
1075-1095 TR, Fixed-Tuned, Electrodeless Discharge 1840
Ku BAND 16,200-16,800| ATR, Fixed-Tuned, Llow Q BL-15
16,200-16,800| TR, Integral Cavity, Tunable BL-16

SPARK GAP MODULATORS

www americanradiohistorv com
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HYDROGEN THYRATRONS

Peak Anode Peak Anode Average Peak Trig‘ger
Type Voltage Current Anode Current Voltage
kv max, amps max. ma max. volts min
3C45 3.0 35 45 175
4C35 8.0 90 100 175

5C22 16.0 325 200 200

PRESSURIZING WINDOWS

TYPE FREQUENCY ’ DESCRIPTION

BL105 9375 Pressurizing Window RG 51 /u Guide
BL106 9245 Pressurizing Window RG 52 /u Guide
BL107 9310 Rectangular Window RG 51/u Guide
BL114 9310 Pressurizing Window RG 52 /u Guide
BL1i2 9080 Pressurizing Window RG 52 /u Guide

CRYSTALS — silicon Detectors & Germanium Diodes

To meet the growing demand for Germanium and Silicon crystals, Bomac now s in
limited quantity production. Availability to industry will be onnounced at a later
date. . .

We invite your

lllustrated catalog
available upon re-
quest. Write today on
your company ietter-
head.

inquiries regarding
o ENGINEERING
e DEVELOPMENT
¢ PRODUCTION

L
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the design

Conneclicut

TELEPHONE HANDSETS

conventional handset, but it can
stand terrific punishment in the
field. “Connecticut” Handsets are
molded of special impact-resisting
thermoplastic—light in weight but
exceptionally rugged. Drop one
20 feet on concrete —it won't

break. No soldered connections.
Equipped with replaceable cap-
sule type receiver and transmitter
units. Available with or without
push-button switches.

MILITARY TYPES
AVAILABLE:

78-9 H-22/U

1513 H-23/U

78-14 H-67/GT
T5-15 H-68/U

H-33/PT
MTS-1

M-29/U

Handsets

Under Helmet Type
Handsets

Hand Microphone

Army Headset

with Boom Microphone H-63/U

Navy Headset

less Boom Microphone CCN-495078

H-55/U

Air Force Headset

Signal Corps Handset-

Headset H-81/U

TELEP

.
(Cormec_tlcllt,

Connecircut

TELEPHONE & ELECTRIC CORP.

20

60 BRITANNIA STREET

MERIDEN * CONMECTICUT

SUBSCRIPTION — TV

Readers Comment on ‘‘Pay-as-You-See’ Television
as Discussed in July Tele-Tech, pages 33, 66 and 67

Improved Tastes, Wider
Enlightenment

Your editorial on subscription television in
TELE-TECH is well-conceived and well-ex-
pressed. Serious practical problems lie in the
path of the ultimate development of sub-
scription television as a publie service and
your editorial makes a realistic appraisal of

cm.

Certainly much good to the public and
to the television industry can come from a
successful establishment of subsecription
television, because it will provide entertain-
ment to a segment of the public which is not
getting as much of certain kinds of enter-
tainment and instruction as it would like.
And also because, in time, subscription tele-
viston would make contributions toward im-
proved tastes and wider enlightenment on
the part of the public at large.

. Vigorous effort should be applied to work-
ing out a solution of fhe many problems
involved in subscription television so that it
may be launched on a sound and permanent
basis. Your editorial, since it stimulates the
act'we interest of engineers in the possibili-
ties of subscription television and the prob-
lems which must be solved before it can be
a reality, makes a worthwhile contribution
toward a desirable goal.
Yours sincerely,
GLEN McDANIEL
. i President
Radio Television Mfrs. Assn.
777 14th St., Washington, D.C.

Eventual Authorization

My guess is that the F.C.C. will have to
authorize Subscription-TV ultimately, but
only after much delay. Educational stations
especially will need it. By that time it will
be obvious that uhf stations will have to be
used. Its competitive effeet on commercial
programming has yet to be appraised!

VERRORE S SIS
, Genera eleradio, .
President’s Office: ° €
1440 Broadway, New York

Keep Open Mind for New Ideas

. “Subscription-TV”” is, in my opinion, an
involved problem and it would bée most dif-
ficult for one to express himself very
clearly on the subject. As a matter of fact,
the entire problem of TV programming in
the future is anything but clear.

I am in favor of *“Subscription-TV"” or
any other formula which would insure
quality programming for the future. I am,
of course, not qualified to pass on the tech-
nicalities involved in connection with “Sub-
scription-TV.” I believe there are many, but
I also believe there is enough ingenuity to
enable the industry to solve such problems.

Since programming must play such a vital
part in the development of this industry, it
is important that all of us keep an open
mind on any new suggestions which may be
advanced, including “Subseription-TV,” in
the hope that a clear-cut formula may even-

tually be found.
BENJAMIN A]%RAMS
resident
Emerson Radio & Phonograph Co.
111 Eighth Ave., New York 11 N.Y.

TV Sponsor Will
Continve Carrying Load

Our company's view on subscription fele-
vision is quite objective. We have no strong
feeling one way or another for or against
subseription television. We do take with a
grain of salt many of the reasons that are
put forth to justify its existence. We feel
that broadcasters will, over free television,
fs_romde the American public with the qua-
ity of program that it wants (which, inci-
dentally, al this time we think is pretty
close to what the American public will con-
tinue to want). To be sure, television costs
are increasing and at the present time seem
awkward to many sponsors. We do not de-
spair, however, of American ingenuity eom-
ing into_play, and means will be found to
justify these costs—whether it be on a dual
sponsorship or local purchase basis, or some
other yet to be conceived scheme. Expendi-
tures on television will be justified, and the
sponsor will continue to carry a big part of
the load.

www americanradiohistorv com

Subscripiion television may wvery well of-
fer an excellent opportunity to supplement
the service of free television. I think that
as supplementary service it will provide
only a small margin of service to the Ameri-
can public but nevertheless one that may be
entirely sound, economically, and very de-
sirable from the entertainment standpoint.

ROBERT W. GALVIN
Executive Vice President
Motorola, Inec.
4545 Augusta Blvd., Chicago

‘‘A Most Revolutionary
Development’’

During the months ahead, the potentiali-
ties of Subscription-TV will inevitably in-
voke the attention of those who are
grappling with the mounting cost of TV
productions.

We, at Paramount, and our associates in
International Telemeter Corporation, believe
that Telemeter represents the inost simple,
convenient and practical deviee to enable
the public to pay for programs they would
like to see. Telemeter, as the only presentl
proposed “pay-as-you-see” system, may we
tum out to be one of the most revolu-
tionary developments in the history of the
entertainment business. It seems that every-
body likes to use the term “pay-as-you-see’
for his system but the term aptly fits only
Telemeter. X

Our recent demonstration of Telemeter in
New York, which inspired highly favorable
comments, established its technical practic-
ability. We shall endeavor to learn more
about the economic aspects of Telemeter in
the test planned for Palm Springs this fall.

PAUL RAIBORN
Vice President
Paramount Pictures Corp.
Times Square, New York

RCA Also Has
Subscription-TV System

“In response to a guestion about subserip-
tion television, Chairman Sarnoff explained
that subscription television is a system by
which a person who receives a television
program on his home receiver pays for the
program. General Samoff said that a system
of “subscription television is technically
feasible and that the Corporation has done
work on development of such a system. He
added that his own reaction to subscription
television s that, while there may be a
place for it in the future, the matter in-
valves not merely the technical ability to
provide subscription television service but
also involves the changing of the American
way of broadcasting without charge to the
listener or to the locker. The dgreatest thing
about radio broadeasting and about tele-
vision, the Chairman said, is its universality,
its ability to reach everyone, everywhere all
the time, without direct payment by the
owner of the receiver.”—From official re-
por;cg of RCA stockholders’ meeting of May
6, 52,

Other Cures forTV's [Hs

Since my responsibilities involve close as-
cociation with General Electric’s television
activities as a station operator and a spon-
sor, I should be happy to afford you a few of
my thoughts on the subject if you will let
me speak as an informal observer rather
than as an expert. Frankly, I have formed
no opinion for or against subscription tele-
vision of itself. I do think that {wo of the
arguments in favor of it presented in your
summary invite comment.

First, it does not seem to me that sub-
scription television is the only answer to
the problem of high costs. I believe that
competent station management would agree
and expects that increasing competition and
the development of television broadcasting
in the traditional pattern of a new industry
will produce improved methods and econ-
omies which cannot now be foreseen and
will result in lower unit time costs as well
as lower costs-per-thousand. It would also
seem that great opportunities for economy
exist In the production costs of felevision as
it stands today; the continued growth of the
medium and expanding competition in this
area may very well diminish or remove

(Continued on page 180)
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Men who design, engineer and buy America’s products

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

National! Laminated Plastics

“National’s quality control pro-
gram starts with engineering re-
search on the raw materials used
and the development of material
specifications. The next step is
the preparation of process speci-
fications for the various manu-
facturing operations. The final
step is the testing of all products
against specifications. We develop
such specifications for all of our
new products. For standard
grades, we actively co-operate
with A.S.T.M., NE.M.A., and
Government agencies in estab-
lishing standard values for essen-
tial properties. Rigid adherence
to this program of quality control
makes National products depend-
able—uniform.”

Gerald H. Mains
Director of Research, Phenolite Div.
National Vulcanized Fibre Co.

nationally known—nationally accepted

VULCANIZED

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.

‘DHENOLITE.

Mtaminated PLASTIC

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

insulator, great mechanical

National Vulcanized Fibre Company

Wilmington
Offices in

P

Delaware

Principal Cities

Since 1873

C. A. Mellinger, electrical engineer,
testing dielectric breakdown of phe-
nolic laminatedsheettomeet require-
ments of N.E.M.A. standards for
high dielectric strength. Test is made
after sheet has been soaked in hot
water (50°C) for 48 hours. This
transformer makes possible tests up
to 100 kilovolts.

www americanradiohistorv com

George Holton, in charge of electrical
testing laboratory, measuring dissipa-
tion or power factor at 1000 cycles of
silicone Fiberglas sheet, Grade G-7-834,
in a study of electrical characteristics of
this new grade. The silicone Fiberglas
material has heat resistance up to
250°C. and the lowest dissipation factor
of any thermosetting laminate yet
available.

Francis C?rcoran tests the flexural
strength of a piece of L4th inch thick
Phenolite, Grade XXX-401, against the
requirements of MIL-P Specification
3115B, type PBE. He uses a testing
machine which employs hydraulic pres-

sure to determine the number of pounds

“per square incli required to break the

specimen supported as a beam.
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TOUGH FOR ROUGH GOING!

Wilkor, the first licensee under Western Electric patents to pro-
duce carbon deposited precision resistors, takes another step
forward. Wilkor now offers hermetically-sealed Carbofilm
Resistors, the first fully-protected precision resistors available
on a produclion basis.

Primarily intended for circuits calling for the accuracy and
stability of wire-wound resistors, yet with the compactness of
carbon or composition-element resistors. Excellent for measur-
ing-instrument applications; in test and lab equipment; in oscil-
lography and other critical electronic circuits; in electronic
computers and allied techniques; and mnow, in the encased,
hermetically-sealed construction, particularly in applications
where resistance values must be critically maintained over long
service life, regardless of climatic conditions.
TEMPERATURE COEFFICENY OF RESISTANCE (TYPICAL)
R el N

TYPE CPH-1
Temperature
Coefficient
of Resistance
turves
typical of f d
samples 5 L Y DR i A
(5M, 100V.) S| i

!

40 - 0 W 0w @ lm m

TEMPERATURE IN ° CENTIGRADE

Literature on request. Let us collaborate in your precision-resistor requirements.

f

22
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B USS ruses L
~Help Protect Your Product. :
" Your Profit. .. Your Reputanon

Ksowss LINE OF FUSES

for: TELEVISION  INSTRUMENTS
RADIO CONTROLS
RADAR AVIONICS

38 year’s service ro American homes, farms .. ij
and industry is behind every fuse that bears the n
A COMPLETE LINE OF FUSE CLIPS,

BUSS trademark. Your customers have confidence
in BUSS .. . they know the BUSS name represents BLOCKS AND HOLDERS

fuses of unquestioned high quality.

To maintain this high standard each and
every BUSS fuse is tested in 4 highly sensitive
electronic device that rejects any fuse that is not
correctly calibrated — properly constructed
and right in physical dimensions.

It’s easy to select a BUSS fuse that’s right
for your fuse application. The ¢complete BUSS
line includes: Dual Element (Fusetron slow
blowing type fuses), Renewable and One-Time
types — available in all standard sizes, and
many special sizes and designs.

IFYOU HAVE APROTECTION PROBLEM
— We welcome requests for help in selecting the
fuse ot fuse mounting best suited to your
conditions. Submit sketch or description showing
type of fuse contemplated, number of circuits,
type of terminals, and the like. Our staff of fuse
engineers is at your service.

BUSSMANN Mfg. Co. {(Division of McGraw Electric Co.)
University at Jefferson, St. Louis 7, Mo.

Please send me bulletin SFB conraining complete facts on
BUSS small dimension fuses and fuse holders,

Name. ..o

For More Information
CLIP THIS HANDY COUPON NOW . ..

COMPANY ettt emaareaeecre oo eeeeeioe e ememana

Address............

BUSSMANN MFG. CQ., Division McGraw Electcic Company City & Zone........... State 1952

University ac Jefferson . Se, Louis 7, Mo.

[y N N B N N N B B N N N N |
=}
=
[
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Let’s be HONEST with the

American Public and ourselves ab%d

A messoge from

Sarkes Tarzian, prasident
of Sarkes Tarzian, Inc.,
the largest producer

of switch-type tuners.

“You can fool some of the people all of the time and all the people
some of the time, but you car's fool all the people eli ihe time”
—ABRAHAM LiNcOLN

® In the early days of commercial Television (1946-47)
even the major manufacturers of receivers thought that a
7 to 9 channel tuner was sufficient to take care of reeeption
in any area. They maintained the distributors and dealers
could easily retune or change strips to suit their own needs.

We believed then that since I3 channels were available
for Television, tuners should be designed and built to use
the FuLrL Rance of Television frequencies. We buiit only
tuners then—as we are building now—to take care of all
channels. It was only a matter of a year or two until all
manufacturers were doing the same thing . .. providing
FuLr RANGE coverage.

Today, we have a similar problem facing the industry.
The FCC has indicated that the frequency range from 470
megacycles to 890 megacyeles (UHF) will be opened
shortly for about seventy new Television Channels. These,
of course, in addition to the twelve now available for
VHF. This altocation will allow several thousand more
Television stations to operate all over the United States.

Is the Television industry going to face this challenge
honestly and courageously ? Is it going to design and man-
ufacture Television sets so that the AMERICAN PUBLIC—
in the years to come—can get FuLL RANGE Ultra High
Frequency when it wants it?

Or, is the industry going to temporize . . . be oppor-
tunistic. . . and insinuate it bas the answer to UHF through
single channel strips? Wherein, each time the set owner
adds a UHF channel strip in his tuner he loses the possible
service of a VHF channel!

Is the industry going to live up to its responsibility and
provide for Full Rance UHF? Or, is it going to try to

|

avoid immediate engineering and manufacturing problems
(which it must eventually face) by just providing LIMITED
RANGE receivers now , . . letting the public, distributors
and dealers “hold the bag’ in the future?
We believe the logical —and honest—approach to
the UHF problem js to design and produce VHF
tuners now that easily—and at nominal eost—may
have added to them at a later date FuLL Rance (70
Chanpel) coverage whenever the eustomer wants
UHF service.

We have such a VHF Tuner available now to the in-
dustry, It's the Tarzian TT16. Cost of this tuner to the
manufacturer is about the same as that for the regular
VHF Tuners in general use now. However, by using the
TT16 Tuner the manufacturer can honestly show his cus-
tomer that the set is designed for FULL Rance UHF Serv-
ice. Cost-wise, the manufacturer is ahead, because the
TT16—which includes this added feature—costs no more
than regular VHF Tuners. We estimate that the additional
cost to the set owner for FULL Ranage UHF Service will
be less than the cost of adding 2 or 3 channel strips . . .
piecemeal.

The manufacturer, by adopting this policy of produeing
sets which now—or later—can have incorporated FuiL
Rance UHF Service, enjoys these advantages:

{—He has a distinct competitive advantage over other

manufacturers who do not follow this plan and can offer
only partial UHF.

2—He eliminates future problems and headaches for
himself, his distributors, and the dealers by giving the
buyer FuLL RANGE Service once and for all.

3-—He contributes his efforts towards placing UHF
Television on 2 sound basis. By giving the buyer what he
rightfully expects, he gains the confidence of his customer
... adds prestige and value to his product, and his own
name on that product.

So, let’s be honest with the AMERICAN PupLic and Qur-
seLves about UHF, and provide for Futl Rance UHF
Service NOW,

s Tarzian, Ine.

TUNER DIVISION
Bloomington, Indiona

TELE
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a complete line of

Rectifiers

Small, lightweight o-c to d-¢ power supply units
for use with cathode-ray tubes, television camera
tubes and radar indicator scopes, electron micro-
scopes, and similar jobs. Typical outputs are 7,
9 and 13 kv. Low regulation—the 7-kv unit
illustrated does not exceed 3.5% regulotion per
0.1 milliampere load, holds ripple on output volt-
age to less than 1%. Size, only 6" x 6" x 7%;
weight 8 Ib.

Pulse Transformers

Pulse transformers for use with
either hard-tube or line-type modu-
lators. Available in voltage ratings of
10 kv or above. These units are ideal
for rodar applications, stepping up
or down, impedance motching, phase
reversing and plote-current medsure-
ments, Alsa suvitable for nucleor
physics research work, television and
numerous special applications in and
out of the communications fields.

Resonant Reactors
Resonant-charging reactors, accu-
rately designed ond constructed for
radar service. Usually required in
ratings of 40 kv and below, 1 ampere
and helow and 300 henries and be-
low. Higher ratings ore being built,
and can be considered. When re-
quired, small- and medium-size de-
signs can be provided with 3 to 1
range of inductance adjustment.

Filament Transformers

Filament transformers available
with or without tuhe socket mounted
integra! with the high-voltage ter-
minal. Low capacitance. Rotings to
match any tubes; insulated i prac-
fically ony required level.

TELE-TECH ¢ September 1952

hermetically
sealed
oil-filled

|GH-VOLTAGE COMPONENTS

Illustrated here are typical high-voltage com-
ponents manufactured by General Electric.
They are built to meet Armed Services re-
quirements. All are oil-filled and hermetically
scaled—with excellent ability to withstand
mechanical shocks and to operate continu-
ously for long periods in widely varying
temperatures.

Your inquiries will receive prompt atten-
tion. Since these compouents are usually
tailored to individual jobs, please include with
your inquiry, functional requirements and any
physical limitations. Address the nearest G- E
Apparatus Sales Office or write Section 401-
63, General Electri¢c Co., Schenectady 5, N.Y.

GENERAL ¥ ELECTRIC

<0163

25
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MALLORY
‘paper
dielectric

capacitors

JAN-C-25 types

For use in military electronic equipment, Mallory manufactures a
line of paper dielectric capacitors which will conform to Character-
istic E of Specification JAN-C-25. Included in the Mallory line are
the following types:

CP-25, CP-26, CP-27, CP-28

CP-29, CP-53, CP-54, CP-55

Into these military-type capacitors go the same engineering know-how
and production craftsmanship which have made Mallory capacitors
the standard of quality in the industrial and electronic fields. They
are now In quantity production and your inquiry will receive prompt
attention.

Look to Mallory for all your capacitor needs . . .

whether for military
or civilian applications.

. CP-25,26

New Folder Describes
JAN-C-62 Capacitor Types

In addition to paper dielectric
capacitors Mallory produces a
full line of electrolytic
capacitors conforming to
JAN-C-62. Write for your copy
of the new Technical
Information Bulletin. It is an
ideal reference for everyone
who uses or specifies
electrolytic capacitors.

P.R.MALLORY & CO.Inc.

R. MALLORY & CO., INC,.

www americanradiohistorv com

a : _SERVING INDUSTRY WITH THESE PRODUCTS:
M 5 Electromachanical —Resistors * Switchas = Television Tuners * Vibrators
A L L 0 R ‘Electrochemical—Capacitors » Rectifiers * Mercury Dry Batteries
: - _ Metallurgical —Contactss Special Metals and Ceramics » Welding Materials

INDIANAPOLIS

6, INDIANA
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CONSTRUCTIONAL HIGHLIGHTS
5Y3WGTA ;

For high altitudes: A. Cavity stem (patent
pending). B. Barrier base. C. Optimized lead
spacing. All three offer maximum isolation
ond insulation of high-voltage leads for
stratosphere aperation.

:

For ruggedization: D. Four-point mount
support. E. “Mouse-frap” filament tensioner
springs. F. Resilient superstructure cross
springs. G. Low-pass mechanical filter be-
tween base and mount structure to absorb
high-frequency components of shock. H.
Cataphoretic-coated filament,

Is your aircralt equipment climbing up...up
...up? Need an all-purpose rectifier — preferably
ruggedized — to meet the challenge? High-altitude
5Y3WGTA . . . also the original ruggedized fila-
mentary-type tube . . . 1s your answer.

At 50,000 feet* CBS-Hytron 5Y3WGTA offers you:
Same maximum current and voltage ratings (with safe
bulb temperatures) as the standard 5Y3GT at sea
level, Plus JAN-1A ruggedization to withstand de-
structive shock, vibration, acceleration, and impact.
And single-ended construction . . . convenient for both
new and older equipment. (The 5Y3WGTA is inter-
changeable with the 5Y3GT or 5Y3WGT.) Check the
SY3WGTA’s ratings . . . its rock-solid construction,

90,000 FEET UP! New CBS-HYTRON 6004

Climbing higher still? Plate con-
nections to top caps of 6004 push
stratosphere.
CBS-Hytron 6004 operates at
90,000 feet — higher at adjusted
ratings — free from arc-over and
at safe bulb temperatures. See

ceiling far into

comparative data for ratings.

MAIL TODAY
FOR COMPLETE DATA

(s 3 3G .f\‘_p_'\\\.c
SISO o% ChOANENR RO
o SN :

SALEM, MASSACHUSETTS
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COMPARATIVE DATA

Max. Ratings 5YIWGTA 6004
COperating altitude 50,000 #.* 90,000 f.*
Peck inverse plate voltage 1,400 v 1,000 vit
Peak plate current per plate 400 ma. 400 ma.
Bulb temperature 185° C 185° C
JAN-TA ruggedized Yes No
Basing Single-ended Double-ended

*Adjusted rating chort available for higher altitudes.t At 50,000 fest. T At 90,000 feet

HYTRON RADIO & ELECTRONICS CO.
Salem, Massachusetts

Please send me full data lincluding adjusted rating chart for higher altitudes)
on CBS-Hytron high-altitude rectifiers: 5Y3AWGTA and 6004,

YOUR NAME ... it e b e b
COMPANY
STREET ADDRESS
CITY AND STATE. i et e erra e

www americanradiohistorv com
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~VHF or UHF !

4 PROGRAM SERVICES

~ no local studios needed!

@« Network programs
s Local films (16mm)
*8tills’ from local slide projector

Test pattern from monoscope
(including individualized station
pattern in custom-built tube)

THIS PICTURE ILLUSTRATES
what we think is the minimum equip-
ment a TV station should have to start
with—and earn an income. The arrange-
ment can handle any TV show received

from the network and provides station
identification and locally inserted com-
mercials as required. In addition, it offers
an independent source of revenue—hy
including film and slide facilities for
handling local film shows and spots, or
network shows on kine recordings.

‘The BaAsIC BUY includes: A transmitter
and an antenna {necessary for any TV
station); monitoring eguipment (re-
quired by FCC); film and slide eguip-
ment {(for local programs—and extra
income); monoscope camera for repro-
ducing a test pattern of known quality
(important for good station operation
and as an aid to receiver adjustment);
and a control console that saves operator
time and effort (it enables one technical

man to run the station during nearly
all “on-air” periods).

RCA’s Basic Buy can be used in combi-
nation with any RCA TV transmitter
and antenna, of any power—VHF or
UHF. Matched design and appearance
make it easy to add facilities any time
(you need never discard one unit of a
basic package). And note this: RCA BAsIc
UNrrs ARe IDENTICAL To THE RCA
Unirs Usep IN THE BIGGEST TV
STATIONS!

RCA’s Basic Buy is already being
adopted by many TV station planners,
Let your RCA Sales Representative
work out a flexible package like this for
you—show you how to do the most with
the least equipment!

This is what the BASIC BUY includes!

ALK AUDIO-VIDEQ REMOTE PREVIEW
CAMERA CONTROL (oNTROL CONTROL MORITOR
o = Q Q
=
: Q0 Q
TRRHSIRIFTION RAHSCRIFTIN O Ol ate I ats
TORRTAALE TRNTABLE i e |~ 10 Tt
1 (O s QOO0 1 O o
| | R e
I [ =
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I Vkak 151
TRARLWITIER i GRATING 1M MDEITOR FEETER PRUEL
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RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT

CAMDEN. . N.J.



www.americanradiohistory.com

30

NEW MOTOROLA 460 uc. with A.F.C.

Mobile Transmitter
Output at 460 Mc.

AUTOMATIC FREQUENCY CONTROL
Motorola’s new crystal controlled A.F.C. sys-
tem provides positive barriers so that the
receiver cannot jump to a strong adjacent
channel signal.

This new Motorola A.F.C technique 1s forti-
fled with extraordinary system stability. The
AF.C. crystal controlled oscillator provides
a full 10 to 1 correction ratio and keeps the
receiver tuned on the nose to the distant
transmitted carrier.

The new U. H. F. tuned circuits and research
design cavities for ground grid amplifier oper-
ation provide phenomenal circuit stability,
spuriousrejectionand extraordinaryefficiency.

Silver Plated

O

920 FULL WATTS*of

TRANSMITTER

TRANSMITTER

The Motorola 460 Mc. system with 9 tuned
circuits provides 18* to 20* Watts with Effi-
ciencies of more than 659!

SILVER PLATED SEALED TUNED CAVITIES

By use of silver plated line sections, high
standards of selectivity protect the receiver
from high power U.H.F., TV intermodulation.

Motorola

Communications & Electronics Division
4545 Augusta Blvd., Chicago 51, Hlinois
Ragers Majestic Elecironics Ltd., Toronto, Canada

TELE-TECH * September 1952
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ADVANCED ENGINEERING! VOLUME 3-|i§nn¥e?m. '
MODEL L SERIES (3" DIAJ:

A high-precision smg!Mum uml‘ :
with continuous mechanical rotation
and minimum electrical decd mee. e
Model L has bushing mqunhng,
sleeve hearings . . . L5, serve mount-
ing, sleeve beurmgi . L5P, :ervn‘-‘ M
mounting, ball bﬂlnnu- Alare .
gangable to B sections, sections
phusechle ofter aszembly to withir
217, Many other features,”

MODEL J (2" DIA,):

fm the largest selection of ortret i bl oo bgRaT

standard feature—also vers|

‘g e
come o HBIII]Ut

-

three-way serve mwmmg hui
ual sections can be easily ‘gang
and independently phased by

usar after installotion without n(t- ;
ternol brackets or dnmp! M:ﬁy
other unique hulurﬂ. )

MODEL G (1 5}'15" Dlﬂa}t i
A compact, slngle«lufn Fm:lsioh
pofentiometer—low in _price, extra

rugged. Developed. Iniria'lly for re-

5 : L mete positionin d indicati
The same engincering know-how and precision air:r«g u;o;ir;ltr:n nilf;.;"f“'} -

manufacturing facilities that have made HeviroT the world’s > for general instrumentation and
largest manufacturer of multi-turn potentiometers, have also . serva mechanisms. Continusus 360°
established its leadership in the design and production of rotation. In certain resistance values

: s ; : : is excellant for high temperat -
high precision single-turn petentiometers. These single-turn Plicatlons st “‘iim 'E:F'l::s.grs‘ :’_

units are built with the same infinite care. .. on the same as high as 1657 l: nndlf
types of specially-designed equipment . . . by the same highly ¢onditions. *
trained personnel that have made Helipol multi-turn poten- il
tiometers the world’s standard. Result—a wide selection of m Iﬂlatlll'ﬂ
single-turn potentiometers, available in volume, built to the MODEL T “mmnqw_
highest-possible standards—at mass-production economies! (7/8" DIA.): :
. LS ; A miniat lira-low-t unit
Most of the units shown at right are readily adapt- far g:':,:: ,,:,:Eg, m,srq:\:“ﬁm

able to special requirements—servo mountings, ball or sleeve
bearings, panged assemblies, single or double shaft exten-
sions, taps spot-welded to a single turn of winding at virtually
any desired point, and many other optional features to meet

electronics. Features shielded boll
bearings, highest possible precisian
and quality, leng life, rugged de-
‘pendability. Length only 25/32"—

weight only 0.56 az.—starling tarque

the needs of your applications. only 0.005 oz. in., when specified—

: / negligible running torgue.. Sliders

So, no matter what your requirement in precision phaseable to within 3°. On vibra-
potentiometers, bring it to Helipot! tion fests units hove successfully

withstood frequencies 0 to 2000
c.p.t. in 3 planes, aceslerations wp
to 20 G's far pemuh io 1 hr*

Duodial turn-indicating knob-dials are ideal i ,

for Helipots and other multi-turn applica- See your nearest Helipot Representﬁﬁve or
tions. Available in a wide range of sizes and complete details. Or write dm';'n‘ 7
turns ratios . ..

n
Duodials
The beautiful new 10 turn Preci-
sion Duodial with a ‘feel” and THE LABORATORY HELIPOY
appearance that add distinctien b
f()’}" to the finest instrument panels, (MODEL Y-10):

Features excellent readability,

positive locking lever, easy as-

sembly. Available in 10:1 ratio

only. A 10 turn Helipot,
e . 3.

MODEL R: R” Duodial and

R binding posts
Standard 2" Duedial in 10:1, way & .
15:1, 25:1, 40:1 turns ratias for combined in g hond

. . . some walnut-cosed
various Helipot ranges. Locking wnit ideal far labo-
device, if desired.

ratory and instruc-

every
application

MODEL W: tion purposes. Simplifies making and changing
large 43%" Duedial for primary experimental <circuits. More compact unf‘ 5 times
control applications. Easy to ad- faster to set than decade boxes. Linearity 0.1%,
just and read. Finger hole for Power Rating 5 watts, Standard Resistance Ranges
rapid rotation. Available in turns 100 ro 100,000 ohms—others on order.

ratios of 10:1, 15:1, 251, 40:1.

Freld Offices: Boston (CO. 7~ 1%11] New Yark (nochville v:amz

|
H E i I ! 0 t ?hrladellp?h:a f[CDl;mgs\I:;d{'rsgn ?6 Rﬁh“grﬂé %‘:m?ga“};:hr

‘- g : | DE. 231%), mn elrait

THE wll CORPORATION Emm A Luﬁ?sw.mz, I.fos.hn':ehs{l\'.l is;,, “&ii
7515); Daflas (5T..3325), Fi. Myers, Fla. (7O, 1748 j

SOUTH PASADEMNA, CALIFORMNIA Lid, Toronte (PR, ]ﬂﬁgl;ﬁiifiulﬁnlldmﬂi
Co., Hnw York Clty 18, (BR. $-1296):

B

'HeulroT' AND “'Duopial’’—T. M. Rea.
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The Type H-12

Accurate — Portable— AVAILABLE

Gold Plating of the oscillator cavity ond luning
plunger assures smoath oction and reliable performance
over long periads. Generaus use of silicone-treated
ceramic insulatian, including resistor and capacitor
terminal baards, and the use of sealed capuacitors,
transformers, and chokes, insures aperation under can-
ditions af high humidiiy for lang periods.

UHF SIGNAL GENERATOR

This compact, self-contained unit, weigh-
ing only 43 Ibs., provides an accurate
source of CW or pulse amplitude-modu-
lated RF. A well-established design, the
Type 12 has been in production since 1948.
The power level is 0 to —120 dbm, con-
tinuously adjustable by a directly cali-
brated control accurate to *2 dbm. The
frequency range is controlled by a single
dial directly calibrated to *19%. Pulse
modulation is provided by a self-contained
pulse generator with controls for width,
delay, and rate; or by synchronization
with an external sine wave or pulse gen-
erator; or by direct amplification of ex-
ternally supplied pulses.

900-2100 Megacycles

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

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

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

WRITE TODAY for descriptive litera-

® e ture on A.R.C. Signal Generators or air-

barne LF and YHF communicatian and

lrcra a lo navigation equipments, CAA Type Cer-
CORPORATION-BOONTON, N. J.

Dept. 3 Dependable Electronic Equipment Since 1928

tificated for transport or private use,

TELE-TECH ¢ September 1952
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~ Send for the Second Edition

. of this Catalog which includes
\ ] NEW TUBE TYPES @

A
there are more RAYTHEON SUBMINIATURES

in world-wide use than all other makes combined
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A’ , meefmg

He_é.t‘er " Plateh (;rid 1 Screen i ¢ Amp i Mut
Type Description Volts | Ma | Volts| Ma Volts Volts| Ma Factor Cond,
E CK5702WA RF Amplifier Pentode | 6.3 | 200 | 120 | 7.5 | Rx=200 ohms| 120 | 2.5 - 5000
. CKST03WA High Frequency Triode | 6.3 | 200 | 120 | 9.0 |R.—200chms| — | — | 25 5000
i . CK5744WA High Mu Triode 6.3 | 200 | 250 | 4.0 | R,=500 ohmsi = 70 4000
E:(‘g'783WA Voltage Reference Operating voltage approximately 86 volts between 1.5 and 3.5 ma.
CK5784WA RF Mixer Pentode 6.3 | 200 | 120 | 5.2 —2 120 35 — 3200
ER?787WA Voltage Regulator Operating voltage approximately 100 volts between 5 and 25 ma.
8??829WA Dual Diode 6.3 | 150 Max. Peak Inverse 360 volts. 1, =5.5 ma. per plate
EREIOZI Medium Mu Dual Triode | 6.3 | 300 | 100 | 6.5 |R.=150 ohms| — | — 35 5400
” | 3?3;110 Dual Diode 6.3 | 150 Max. Peak Inverse 460 volts. 1,=4.4 ma. per plate
g:(\glll Medium Mu Dual Triode| 6.3 | 300 | 100 { 85 | R, =220 chms |— | — 20 5000 :
CK6112 High Mu Dual Triode | 63 | 300 | 100 | 08 |Ry=1500 ohms|— | — | 70 w
| CKels2 Low Mu Triode 63 | 200 | 200 | 125 | R,=680 ohms | — | — 158 4000
S

Note: All dual section tube ratings (except heater) are for each section,

“‘s Write for Ruytheon RELIABLE Sub-
miniature Tubes Catalog T containing
complete mechanical and electrical data

'I
( on these tubes.

RAYTHEON MANUFACTURING COMPANY RAYTHEON

RAYTHEON MAKES ALL THESE
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For any soldering job that demands freedom from corrosion and conductive flux
residue . . . for ease of working and unequalled consistency . . . there is nothing better
than Federated Rosin Core Solder.

Each Rosin Core Solder composition, of which there is a variety for different
purposes, is a tin and lead alloy with a rosin flux that is effective hut not corrosive.
Because the rosin residue is chemically inactive, current leakage at radio and tele-
vision frequencies is prevented.

Federated Rosin Core Sclder is a quality product that is unsurpassed for the
permanence of the bond it produces. .. for the consistently easier soldering job it
does! Look for it in 1, 5, 20, 25, and 50-pound sizes on the familiar orange and
black metal spool. Listed by Underwriters’ Laboratories Inc.

Feouidel Wetels Diviiore

AMERICAN SMELTING AND REFINING COMPANY . 120 BROADWAY, NEW YORK 5, N.Y.

TELE-TECH * September 1952 . 35
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MODEL 105-507

- —built man-size:
L o a sued

® Fully automatic—dry
air available without

interruption. Capacity

3 CFM

® Dewpoints below — e
-40° F. W B

® Floor model—26"'W e
x22"Dx 667" H :

¢ Qperating pressure e . :
adjustable up to 50 Bornsii i
PSl i

® Serves up to:

TR AUTO-DRYAIRE
Transmission Line, i sl -

10,0001, 3% :
Transmission Line, i 1 5 " . =S £
o DEHYDRATORS
Transmission Line. : i | - -
- i

L

MODEL 105-507 is fully au’mmatic»thjs-.'pa'rtiwcular unit delivers
3 CFM. There are many others in the complete family of Auto-

- Dryaire® Dehydrators having characteristics to meet all require-
ments—standard models with deliveries from .15 CFM to 3.0
CFM; larger capacities to specifications.

For performance plus, specify the following products of our manufacture:
SEAL-O-FLANGE *TRANSMISSION LINE, AM, FM and TV TOWER HARDWARE,
LO-LOSS SWITCHES, and COAXIAL DIPOLE ANTENNAS. Inquiries invited.

*REGISTERED @ WMWW%

TRADE MARK MARLBORO, NEW JERSEY — Telephone: FReehold 8-1880

36 TELE-TECH +* September 1952
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e

=

 Operating tempe

:‘*

CAPACITORS

SANGAMO ELECTRIC COMPANY

‘:__A, .. -MARION, ILLINOIS ‘__gg_g_gj
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‘38

L B AUDIO ENGINEER

®E S s eEse s e s

THE CINEMA 4031-B
PROGRAM EQUALIZER

Used in all types of speech input equip-
ment. The 4031-B corrective equalization
saves on recording retakes; improves
tonal quality; provides emphasis when
needed during the program. Widely used
in Motion Pictures, T-V, Recording and
Miltary Communications.

Is your audio system

‘within your reach —

CREDIT TITLES

Cl
doing justice to your experience? Maybe

S @

YOUR
AUDIO
IS
ENTITLED
TO THE
BEST

IMPORTANT
TO YOU?

the Boss can’t see buying a completely new system . . . Why not
~ bring your system up to par with the kind of audio that sells the
~ program and the sponsors’ products?

" Transmitting irije.lligiblé"'ééund is an admirable accomplishment
~...sound that entertains, emphasizes, and sells...is easily

s o

Cut off characteristics ideal for shorten-
ing frequency range; providing sound
effects, such as telephone, whispering,
spooks, etc. Clickiess control allows in-
sertion upon cue. Used in Motion Pictures,
T-V, and Scientific Laboratories.

Write for descriptive literature.

Export Agents: Frazor & Honsen, Ltd.

* 301 Clay Street * San Francisco, Calif,, U. S, A.

N. Y. Stock—Audio & Video Products Corp. ® 730 Fifth Ave. ® Plaza 7-3091

CINEMA ENGINEERING COMPANY

1510 WEST VERDUGO AVENUE, BURBANK, CALIFORNIA

TELE-TECH °* September 1952

www americanradiohistorv com


www.americanradiohistory.com

Fine receivers can be
made finer through the use of Du Mont Teleirons.”

Available in all popular screen sizes.

Cathode-ray Tube Division, Allen B. Du Mon! Laberatories, Inc., Clifton, N. J.

TELE-TECH * September 1952
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JK STABILIZED
H-7 GRYSTAL

FREQUENCY & MODULATION MONITOR
i 1asd CRYSTALS FOR THE CRITICAL

The H-7 erystal is in common use with two-
way police radio systems. Frequency range: 3
10 20 me. Water and dust-proof, it is pressure
mounted, has stainless steel elecirodes. Just
one of many JK crystals made to serve EVERY
cryslal need!

Manitoes any four frequencies anywhere between 25 me and

175 mc, checking both kequency deviation and amount of

modulation. Keeps the “beam' on allocotien, guaiantees
mere solid coverage, toaol

Time-Saver Yo Prowt (s, Life-Saverns to Thousands !
In-a split second your police station and the farthest cruising prowl W

car can respond as one man! Such "sofety at your deorstep’ is

possible only through compacily efficient two-way radio. JK crystals @
and moniters are in constant use 1o keep police radio frequencies

reliably ""on the beam."

oo

THE JAMES KNIGHTS COMPANY

SANDWICH 2, ILLINOIS

TELE-TECH * September 1952



www.americanradiohistory.com

o

thenew e DUPLE

EE =

G;UARA_ﬂTEEﬂ QUALITY SPEAKERS

The Los An .

Trading
throughout.
tures develo

. thel
10— For the |

, Aug. 3 The key =
B'E?E»?;ﬁ- ilgutlgxf histog}‘y' of the 2uCi0| ators ande
it tlrv a manufacturer is g‘lar"mt"f", | steady alm
l'nd-ush “quality of his 10udSP€ak§rS'T.1;' i but towapts
mg b i%tec Lansing “Duplex '101“1; | weakened
?;e):?-:keré., just introduced siiiHy \,‘ze;n:', A lew
i}I:we an unconditional f'actO(; }t fugt‘i,(}(lﬂ ifween 1

7 e of
iteed, frequency rag&glilgec state that no

the market have this

cyeles. Principals

.. bther speakers o

great a frequency rangc.

These

two' new

loudspeakers,

twelve ineh B01A and the fifteen

GOZA ale
famons £

improved

A 1
Atac, 604 D]G,%

versions of

i)

~ LOUDSPEAKERS

|ave they :
| Mozt 12 .
l+inns to :

602A

Net Price with network, $114.00

GUARANTEED QUALITY: When you buy an Altec

601A or 602A Loudspeaker, the quality of your purchase

is protected with this quarantee. “The Altec Lansing Cor- -

pordtiou unconditionally guarantees that, when mounted

in an adequate cabinet, this Ioudspeaker will reproduce
<" all of the tones from 30 cycles to. 22,000 cycles.”

601A Net Price with netwark, $89.00

TECHRICAL DATA GOTA 6024
Diameter: ; 12" 15"
Power Capacity: .20 watts 20 watts
Impedance: 8 ohins 8 ohms
Weight: 15 1bs. 25 Ibs.

FOR YEARS the Altec 604 "Duplex’” has repze.
sented the highest qudlity aftaingble in o loud-
speaker. Now two new speakers join the 604 to
provide you with an even higher standard for
quality sound reproduction. These two new
“Duplex" speakers, the twelve-inch 601A cnd the
fifteen-inch 6024, are the finest in the world, Hear
omd compare these guarénteed qualily speakers
ot your Altec dedler today.

ALTEL

]
LANSING CORPORATION

 *DUPLEX: Mechani

cally independent high and low fre-
quency loudapeakers mounied within
the physical size of u.ljﬂpla frome.

the Symbol of Quality

“ALTEC LANSING CdRPO'RATlON » 9356 SANTA MOMNICA BLVD., BEVERLY HILLS, CALIF.» 161 SIXTH AVE., NEW YORK'13, NEW YORK

TELE-TECH * September 1952
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Telephone Science Shares Its Knowledge

The Bell Telephone Laboratories Series of books is published
by D. Van Nostrand Company. Other technical books hy Lab-
oratories authors have been publisbed by John Wiley & Sons.
Completelist of titles, authors and publishers may he obtained from
Publication Dept., Bell Telepbone Laboratories, New York 14,

In their work to improve your telephone
service, Bell Laboratories make discoveries in
many sciences. Much of this new knowledge is
so basic that it contribuies naturally to other
fields. So Bell scientists and engineers publish
their findings in professional magazines, and
frequently they write books.

Most of these books are in the Bell Telephone
Laboratories Series. Since the first volume was
brought out in 1926, many of the books have be-

List of Subjects: Speech and hearing, mathematics, transmission
and switching cireuits, networks and wave filters, guality control,
transducers, servomechanisms, quartz crystals, capacitors, visible
speech, earth conduction, radar, electron beams, microwaves, wave-
guides, traveling wave tubes, semiconductors, ferromagnetism.

come standards. .. classies in their fields. Twenty-
eight have been published and several more are
in the making. They embody the discoveries and
experience of one of the world’s great research
institutions.

Bell scientists and engineers benefit greatly
from the published findings of workers else-
where; in return they make their own knowledge
available to scientists and engineers all over the
world.

BELL TELEPHONE LABORATORIES

Improving telephone service for America provides challenging opportunities

for individual achievement und recognition in scientific und technical fields.

42
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o "-\.\\ P

! ~ Kenvon
| TRANSFORMERS

for standard and
special applications

Kenyon quality transformers have
always represented the highest
standards of performance and dura-
bility. For more than a quarter
century discriminating engineers who
g 2L will settle for nothing but the best
EEEETIE . ket have consistently specified Kenyon,

4 KENYON TRANSFORMERS FOR HE el Ea
. MIiL Applications : | o
v Radar il e -
Gy Broadcast l l .
4 Atomic Energy Equipment
Special Machinery

Automati¢ Controls

Experimental Laboratories

i

| - Write for details .k

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

TELE-TECH * September 1952 43

www americanradiohistorv com


www.americanradiohistory.com

44

0 the E.E.OF PHYSICS GRADUATE

with experience in

RADAR OR ELECTRONICS

Hughes Research and Development Laboratories,

one of the nation's large elecironics organizations, is now e

creating a number of new openings ~

in an important phase of its operation.

Here is what one of these positions offers you:

1. THE COMPANY

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

2. THE NEW OPENINGS

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

of our equipment in the field.

3. THE TRAINING

Upon joining our organization,

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

4. WHERE YOU WORK

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

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

(3) be the Hughes representative

at a military base in this country —

HOW TO APPLY

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

5. YOUR FUTURE

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

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

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

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

N in radar or electronics,

write 0.

g HUGHES

" RESEARCH AND DEVELOPMENT LABORATORIES

Assurance is required

Engineering Personnel Department

that relocation of the applicant will not cause

disruption of an urgent military project.

www americanradiohistorv com

CULVER CITY,LOS ANGELES COUNTY, CALIFORNIA
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Sylvania has announced that construction
is under way on a modern, completely

SYIVCI nia to Serve equipped Electronics Division plant and

. laboratory in Mountain View, California.

West Coast Electronics Market This up-to-date facility of 35,000 square
feet is being made available to West Coast

from manufacturers as a source of electronic
. . . components including semiconductor devices,
Callfornla Loca"on microwave components, and special purpose
tubes.

A research and development laboratory
will be included to handle design and
applications problems on these and other
related products.

The addition of this California location
to Sylvania’s existing electronics facilities
marks another step in the company’s long-
term plan to provide the finest quality
products and fastest service to all markets.

For complete information on Sylvania
Electronic Products, write Dept. E-2909
Sylvania Electric Products Inc,

1740 Broadway, New York 19, N. Y.

SYINANIA

ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPHENT: RADID" TUBES; TELEVISION PICTURE TUBES; FLUORESCENT TUBES, FIXTURES, SIEN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS

TELE-TECH * September 1952 45
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GATES BC-250GY is a big, roomy 250 watt broadcast trans-
mitter that satisfies every engineer’s requirements for compo-
nent accessibility—easy servicing. In this “walk-in” transmitter
any part can be reached in seconds!

This freedom from cramping means extra dependability,
too, because bigger parts — rated conservatively — are used.
Air circulation is free, with no pockets or areas of stagnant air.

The popularity of GATES’ roomy, easy-to-service construc-
tion is apparent in the fact that, since World War II, more
United States broadcasters have bought GATES Transmitters
than any other make.

-'—"“&.
BC-250GY TRANSMITTER
Stands 78” high, 40” wide and 33" deep.
Beautifully finished in hand-rubbed satin
gray. Employs time proven 810 tubes
in final power amplifier and Class B
modulator. Eleven tubes and six tube
types in entire transmitter. Operates from
230 volts single phase 1.6KW power
consumption at 1009% modulation. All
transformers fully cased. Single or dval
sets of tubes and crystals opticnal. Avail-
ability prompt.

CONELRAD

sters of ayy

GATES GY=48 Broadcasting’s only complete 250 Broadaz

watt radie transmitting plant, ready to connect to Participatin Powersg,
antenna and studios, Consists of transmitter, all moni- will be ; & in Cone[,.ad’
tors, limiting amplifier, switching panel, monitor est Hlerested iy, the ’
speaker, joiner strip with call letter plate and all inter- oSt of +h mod.-

Transmigrer_ BC-250cy

connecting cables. — Ready to operate 120 minutes
after unpacking,

manufacturing engineers

2700 Polk Avenue, Houston, Texas ® Warner Building, Washington, D. €. ® International Divisien, 13 E. 401h 5t., New York City
Canadion Marconi Company, Monireal, Quebec

as TELE-TECH * September 1952
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HIPERSIL CORES

help revolutionize this soldering gun!

In designing their new Versa-Tool soldering gun,
Phillips Manufacturing Company wanted a power unit
that would provide instantaneous heat for off-on
operation, yet operate on household voltage. A trans-
former was needed to build adequate amperage. But
it had to be small, to fit into the handle.. . . lightweight,
for balance . . . reasonable in cost, to insure com-
petitive pricing of the assembled unit.

Westinghouse Type RC Hipersil Cores provided the
complete answer.

Because Hipersil Cores have greater flux-carrying
capacity, Phillips engineers were able to cut size and
weight of the transformer, effecting considerable sav-
ings in coil as well as core costs. But, better still,
because the two-piece cores simplified assembly, manu-
facturing costs were slashed.

TELE-TECH * September 1952

Hipersil Cores can cut cost, size and weight in
all types of electrical and electronic transformers.
Aviailable in a wide range of sizes and shapes
for low or high-frequency applications. Greater
flux-carrying capacity, compact construction, plus
the savings they effect in your manufacturing costs
make them the best transformer cores on the
market today. For more technical information on
applying Hipersil Cores to your product, write to
Westinghouse Electric Corporation, P. O. Box 868,

Pittsburgh 30, Pennsylvania, J-70628

HIPERSIL CORES

47
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PRESENTS A NEW CONCEPT IN METERS

LABORATORY TYPE INSTRUMENTS
RUGGEDIZED for FIELD SERVICE

AT A REALISTICALLY LOW PRICE

RANGE & SCALE
CHANGER automatically
changes meter electrical

5 RANGES, characteristics to

large, easy-to-read correspond to the

scales (only one scale selected scale.
and corresponding meter

range appear at a time)

SINGLE SCALE,
corresponding to selected

iminates th
range eliminates the MIRROR SCALE for

reading errors of o
laboratory precision.

Multi-Scale Instruments,

Proven, Military Type
RUGGEDIZED MOVEMENT

3 Way Binding Posts.

JLLUSTRATION APPROXIMATELY 3, SIZE

AVAILABLE IN FOUR MODELS
1000 OHMS PER VOLT DC VOLTMETER WITH 5 RANGES

0-2.5, 0-10, 0-50, 0-250, 0-1000

20,000 OHMS PER VOLT DC VOLTMETER WITH 5 RANGES

0-2.5, 0-10, 0-50, 0-250, 0-1000
AC VOLTMETER WITH 5 RANGES

0-10, 0-50, : 0-150, 0-500, 0-2500

DC MICRO-MILLIAMETER WITH 5 RANGES
0-250ua, 0-T MIL, 0-10, 0-100, 0-500

LITERATURE AVAILABLE ON REQUEST
JOBBER INQUIRIES INVITED

—REPRESENTED BY— ENVIRONMENT FREE
BLAIR-STEINBERG CO., New York, N.Y. ELECTRICAL EQUJP " "
WALTER BERGGREN & ASSOCIATES, Chicago, Il e %:

< g
MARSH ANK SALES CO., Los Angeles, Calif. P

PHAOSTRON COMPANY, 151 PASADENA AVENUE, SOUTH PASADENA, CALIFORNIA

[:3:3 TELE-TECH = September 1952
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SPRAGUE CATALOG 11

SPRAGUE CATALDG 11

SPRAGUE ELECTRIC COMPANY = MNorth Adams, Massochusetis

This complete guide to Sprague dry elecirolytic capacitors designed to
meet military requirements will gladly be sent to electronic engineers and
purchasing agents on letterhead request. Sprague’s new Catalog 11 is
printed in large, clear type to facilitate ready reference to its 24 pages of
military capacitor information. Write for your copy today to the Appli-
cation Engineering Dept., Sprague Electric Company, 233 Marshall Streer,
North Adams, Massachusetts.

World's Largest
Capacitor Manufacturer

TELE-TECH * September 1952
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0. H. CALDWELL, Editorial Director % M, CLEMENTS, Publisher % 480 Lexington Ave., New York (17) N. Y,

Electronic "Promised Land"

Every man in the radio-electronic industry probably harbors a hope of someday
visiting California and the West Coast—or eventually moving West to live!

And there is good reason for these dreams of the West Coast as the electronic
Promised Land—even aside from its happy and advantageous climate.

For no section of the USA has such complete and diversified development of the
radio-electronic-TV industries as does the far West—and California in particular.

* K Kk

Here is Hollywood with its extensive sound-picture, radio and TV studios, em-
ploying electronic equipment on an unparalleled scale.

Here are great airplane factories absorbing millions of dollars worth of elec-
tronic apparatus, as military needs soar and aircraft become 509, to 609, elec-
tronic.

Here are independent radio and TV receiver manufacturers initiating new ideas
in set design and efficiently serving the whole West with native brands.

Here are dozens of electronic equipment and component makers, continually
producing new ingenuities and new features, some bound to influence all U.S.
production.

Here are great research laboratories, bringing forth new fundamental electronic
conceptions. And here electronic invention flourishes, developing new tubes, new
circuits, new methods.

Here are famous universities, known worldwide for electronic teaching and re-
search. And here, too, reside many electronic notables—electronic scienrists and
inventors.

* ok Kk

So a great area of electronic activity has developed along the blue waters of the
Pacific, as shown by our front cover. The charts there depict the growth of popula-
tion over the last six years, the growth in the use of electricity, and the swelling
output of the West Coast electronic industries, measured against rate of national
growth. Like the rest of the nation’s recent electronic expansion, the West
Coast growth at present depends disproportionably on military production. But
this unbalance can be remedied with the eventual emergence of peacetime priori-
ties.

In the following pages of this special issue we salute the West Coast as a premier
radio-electronic-TV area—a region of electronic leadership and vision capable of

“showing the way” to the rest of the industry in both electronic expansion and a.

philosophy for comfortable individual living.
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RADARSCOPE

Revealing Important Advances Throughout the Spectrum
of Radio, TV and Tele Communications

PROPAGATION
BEYOND HORIZON—A new theory for the propa-

gation of VHF radio waves beyond the horizon has been
announced by the National Bureau of Standards, The
theory, developed by Dr. J. Feinstein of the NBS staff,
not only accounts for VHF and microwave signals that
have been observed at distances beyond the horizon but
explains the natural and inevitable—as against “un-
usual” or “accidental”—occurrence of such transmission.
The theory suggests a new role for the gradual change
in the refractive index of the atmosphere with height.
This change, or gradient, leads to reflection as well as
refraction of VHF waves as they travel out into space
from the transmitter. The amount of reflection is small,
but it is enough to lead to appreciable propagation of
signals beyond the horizon. This gradient-reflection
theory appears to be corroborated in regard to frequency,
angle dependence, range, etc., by NBS experiments and
by other research in the field. Further experimental
verification will be sought using new NBS transmitters

H. M. Crosby, GE engineer, adjusts new 15 KW kiystron in exper-
imental fransmitter af Syracuse plant. Tube, developed by Varlan

Associates of San Carlos, Callf., for GGE is said to be most powerfui
yet for UHF felecasting applications. In this test, tube provided sync
output of 12 KW operating at 750 MC. Driving power less than 100 watts.
The tube is now being marketed by GE.
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located at 8000 feet altitude on Cheyenne Mountain in
Colorado and extra-sensitive rcceiving equipment placed
on the gradually sloping plains eastward from the site.

AVIATION

DME FOR THE MASSES of private pilots will soon
be available. Weighing only 25 pounds the new model is
scheduled for delivery to the CAA in the near future.
This increasing use of radio egquipment, and therefore
increased battery drain, on private aircraft may eventu-
ally pose the same problem for aircraft lighting and
low-voltage circuit engineers that the increased radio
load on the automobile battery and lighting circuit posed
for automotive engineers. In the case of the auto it be-
came necessary to add an ac alternator and metal recti-
fier to maintain the auto battery at its proper condition
of charge. A similar, light-weight power plant may be
needed for light aircraft if this trend toward electrifica-
tion and radiofication continues.

BROADCASTING

IN ENGLAND, radio and television are about to be
put on the same footing as radio and television in Can-
ada; that is, there will be a government sponsored sys-
tem—the BBC,—while privately-owned and operated
stations will be allowed to broadcast limited commercial
announcements. Thus the Lion lies down with the
Huckster! The charter of the BBC was extended re-
cently by the House for a period of ten years with the
proviso that private commercial broadcasting will be
allowed as soon as equipment and materials are avail-
able. (England has 500,000 TV sets, France 40,000 and
Russia 30,000) v ’

COMMUNICATIONS
AIRCRAFT COMMUNICATIONS INTELLIGIBIL-

ITY was a key topic of discussion at the Intermational
Air Transport Association Technical Conference recently
held in Copenhagen. It was agreed that substantial im-
provement could be achieved through careful selection
of radio-telephone vocabulary, and better voice place-
ment and diction. Notice was taken of the fact that while
the range 200 to 6,200 CPS will cover almost all speech
sounds, the top limit of this range can be reduced to be-
tween 2,500 and 3,200 CPS without significant loss of un-
derstanding, as long as the vocabulary is familiar.
Speech clipping, which emphasizes the more important
sounds, was heavily siressed as a means of increasing
effective vocal transmission. Cockpit noise, either enter-
ing into transmission through the microphone or obscur-
ing reception through receivers, was held to be a major

TZLE-TECH + September 1952
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factor in limiting intelligibility. It was suggested that
manufacturers pay more attention to cockpit sound-
proofing. Because of the deterioration of quality occa-
sioned with carbon microphones, plus the fact that these
units have reached the limit of their capabilities, it was
felt future microphone improvements would be among
magnetic and dynamic types. Elimination of ear-batter-
ing radic noise between messages, which causes pilot
listening fatigue, could be achieved by selective signal-
ing or squelch circuits. Experimental evidence was in-
troduced to show that single sideband transmission
enhanced intelligibility in the face of interference, elimi-
nated distortion due to selective fading, and improved
signal strength by 9 db.

MOBILE
RADIO COMMUNICATIONS SYSTEMS will find

an increasing number of uses in serving retail stores.
One of the first of such two-way mobile-radio installa-
tions, station KGC209, was recently put into operation
at Hess Brothers Department Store, Allentown, Pa. The
35.94 Mmc transmitter can contact more than 30 delivery
and service vehicles in a 60-mile radius to expedite de-
liveries and appliance servicing to widely scattered cus-
tomers, As radio manufacturers make retailers more
aware of the advantages of mobile communications, ad-
ditional stores will install their own systems.

MANUFACTURING
$90,000,000,000—For the edification of the de

Forest 45-year celebration committee, we recently esti-
mated the total value of the radio, TV, LD telephony,
motion-picture and electronic equipment since the aud-
ion’s invention in 1907, putting this total at $60 billions.
But this $60 billions figure covers only the total physical
equipment to date, based on Dr. de Ferest's invention
since issue of his patent. If we add the annual income
from radio-TV broadcasting, communications tolls, and
sound-picture admissions (all services depending on the
tube), the total would be considerably greater—perhaps
$85 to $90 billions.

Annual dollar turnover based on the de Forest in-
vention will probably total $8 billions:

Equipment
Military electronic apparatus $3 billions
5,000,000 TV sets 1Y billions
12,000,000 radio sels 2 hillion
Miscellaneous communication and industrial
equipment 2 billien
Servicgs
Broadcasters’ income {radio and TV) 1 billion
Movie admissions 1 hillion
Communications tolls 2 hillion
Miscellaneous services V4 billion
Total $8 billions

TELE-TECH * September 1932

INTERNATIONAL
CARRIER-CURRENT transmission on a large scale!

In an effort to increase and improve radio coverage in
Italy the Italian broadcasting organization is using the
overhead power transmission lines in small cities of up
to 8,000 inhabitants to radiate low intensity signals on
approximately 1500 kc. About 20 watts rf is fed into a
260 volt transmission line. The street lighting wires are
used to carry rf over the whole of the town. Field in-
tensity about two miles from the town is negligible. But
almost all parts of the town receive adequate signal
strength which results in a signal-to-noise ratio of
about 40 db or better.

MACHINE PRODUCTION

At Motorola, conventional home radios are now machine mass-produced
using the “placir” plated-circuit process. In this a patiern of extremely
thin copper, duplicating the wiring layout of the set, is applied to o
die-stamped plastic base. Tube sockets are made by boring holes into
the plastic base when circuit is applied. Photo above compares size and
weight for new and cld type, electrically identical, chasses, Below, wide
variety of circuit designs and layouts possible with “placir’” plated circults.
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Flg. T1: Microwave pulse wattmeter provides a
direct power reading. Note scope presentation

By W. H. DOBBERTIN

Electronic Section
Consolidated Vultee Aircraft Corp.
San Diego 12, Calif.

Power is one of the few funda-
mental quantities which can be
measured at microwave frequencies:
at lower frequencies the voltage,
current, and impedance are the
quantities usually dealt with. At
microwave frequencies voltage and
current are ambiguous gquantities
and cannot be uniquely defined. On
the other hand, power is independent
of the characteristic impedance of
the transmission line.

Power measurements are usually
made by converting the microwave

Flg. 2: Spreading of wavefront into side arms
from E plane junction; side arms out of phase

Microwave Pulse

‘‘Notch’’ methods developed to measure -

unsatisfactory. Two equipment designs

energy directly into heat, although
there are a few instances where the
desired conversion is into light. The
microwave energy is converted to
heat in a resistance material and the
heat thus generated is conducted to a
fluid of some kind, allowing the
power to be computed by calorime-
tric methods. In some cases the
energy conversion is directly to the
fluid, while in others it is absorbed
directly in the thermocouple.

Practically all of the methods
mentioned above are wuseful for
measuring large or medium powers,
ie., powers down to approximately
one watt. Below this figure, varia-
tions in temperatures and rates of
fluid flow combine to introduce sig-
nificant errors in the measurements.
The equipment necessary to make
power measurements by the above
methods is rather cumbersome and
does not lend itself well to field use;
the results are usually not direct
reading.

Fig. 3: Canceliafion of waves at the magnetic
plane junction for reflected waves out of phase

Fig. 4: Spreading of wavefront into side arms
from magnetic plane junction; side arms in phase

Fig. 5: Cancellation of waves at the electric
plane [unction for reflected waves in phase
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For the measurement of low
powers, a different technique has
been used. The waveguide or coaxial
line is terminated in either a ther-
mistor, a resistive material having
a negative temperature coefficient,
or a barretter, a device which has a
positive temperature coefficient. The
microwave energy absorbed by these
materials changes their resistances.
It is this resistance change which
enables one to measure the power.
Knowing the resistance change as a
function of applied power, the unit
may be calibrated. The calibration
of these bolometers is dependent
upon their characteristics remaining
constant from dc to the microwave
frequencies; this is very nearly the
case. The element is usually con~
nected as one arm of a bridge cir-
cuit. To avoid changes in line ter-
mination, the bolometer is main-
tained at some constant resistance.
The bridge is balanced with zero r-f
signal and at some desired value of
current. With r-f power impressed
on the bolometer, the bridge is re-
balanced by changing the bridge
voltage. The change in power to the
bolometer element represents the
microwave power. Direct reading
bridges of this type are useful down
to about 1 mw. At lower levels these
bridges become unstable because of
temperature effects and bridge volt-
age variations.

Bridge Types

Several bridge types are available
which utilize a combination of ac
and dc to maintain bridge balance
automatically. The change in the ac
component required to maintain bal-
ance is used as a measure of r-f
power. These instruments are direct
reading and have a useful lower
limit of 0.02 mw. One such bridge
circuit, designed and built in the
laboratories at Convair in 1946 had
a lower useful limit of 2 pw.

The power meters described above
are basically designed for use with
CW signals, The thermal inertia of
the calorimeter, thermocouples, and
bolometers is quite large, which
makes it possible to use these ele-
ments for the measurement of pulse
power since they tend to integrate
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Power Measurement Techniques

levels down to the microwatt range where CW techniques prove

discussed, one for production use and one for field or laboratory
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Fiy. 6: {I} Unbalance vs. frequency for wattmeter T. Fig. 7 {r) Rack mounted microwave power measuring system has frequencty meter and bridge
the pulses. This technique is useful calibrated i-f signal generator is amplitude reference on the face of

where the average value does not
fall below the useful limit of the
meter. For the calorimeter meters,
the heat losses represent the lower
limit of sensitivity. The ability to
read a temperature difference is also
a limiting factor. The accuracies
usually become worse as the lower
limit is approached. The ac-de
bridge does not have such a definite
limit as the calorimeter types. The
lower limit here is in general one
of stability of the meter.

In any discussion of microwave
power it becomes necessary to dif-
ferentiate between average power
and pulse power. Both are time
averaged values but differ with re-
spect to the time interval involved.
If the power is averaged over a long
period of time with respect to both
the duration of a single pulse and
the time interval between pulses,
the average is known as average
power. Pulse power 1is always
greater than average power except
in the limiting case of CW power.

Comparison Methods

For measuring pulse powers be-
low 0.02 mw average power level,
techniques other than those using
only wattmeter bridges are neces-
sary. One such method utilizes a
microwave receiver to convert the
energy to a lower frequency, then
amplifying the pulse to a suitable
level for detection and scope or
meter presentation. A signal from a
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then fed through the i-f amplifier
with sufficient amplitude to produce
a signal equal in amplitude to the
unknown pulse. Having previously
measured the system conversion loss,
the unknown pulse level can then be
computed or read off a calibrated
dial. An alternative method would
be to use a constant-level oscillator
and a wvariable-gain i-f amplifier;
in either case, a scope presentation
is the most desirable since the read-
ings obtained are more independent
of pulse shape. This method, while
capable of measuring powers down
into the microwatt range, requires
an initial calibration and frequent
checks to verify the system conver-
sion loss.

One way of increasing the utility
of the average power meter having
a 0.02 mw useful lower limit is to
incorporate it as a part of a com-
parison system wherein a square
wave modulated signal is used to
calibrate a crystal detector as an
r-f envelope viewer.

The crystal detector, as a coaxial
line or waveguide termination, gen-
erates a current which is propor-
ticnal to the microwave power ab-
sorbed. Because the time constant
of the crystal is very small, the
output follows very closely the
modulation envelope of the micro-
wave energy. In using this compari-
son method, the microwave pulse is
first fed to the crystal detector, the
output of which is connected to an
oscilloscope. Having established an

www americanradiohistorv com

the scope, the detector is then con-
nected to a square wave modulated
microwave source. The level of this
signal is made equal to that of the
pulse. The square wave generator
output is then measured with the
wattmeter bridge. Since the duty
cycle of the square wave source is
one-half, a reading of 0.02 mw cor-
responds to an 0.04 mw power level.
It is important here to make sure
the reference generator is actually
generating an equal wave.

It should be noted here that a new
term, peak-pulse-power, must be
used since the peak amplitudes of
the modulation envelopes were com-
pared. To compute average pulse
power, the shape of the pulse must
be known. In many cases the desired
value is peak pulse power.

Noteh Method

If the duty cycle of the compari-
son generator is increased until the
off period is very small, say 1 u sec,
the average power, in a 1000-cycle
repetition rate system is practically
CW power since the error is only
0.19%, which in most cases is negligi-
ble. The detected wave-form enve-
lope becomes a notched CW sig-
nal. We have then a 1000-cycle
repetition rate, a pulse (notch) level
equivalent to the CW reference
level, and no corrections are neces-
sary for duty cycle. The peak pulse
power level is read directly on the

(Continued on page 162)
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Fig. 1: {A) Elec-
tric fluid before
energizing.  (B)
Electric field
causes  fibration

By HANS E. HOLLMANN
U.S. Naval Air Missile Test Center
P:. Mugu, Calif.

Ferromagnetism is caused by the
magnetic dipoles which, when
subjected to an external magnetizing
field, align their moments in a paral-
lel orientation. In soft iron, the di-
poles follow the magnetizing force
with a certain relaxation time, the
cause of hysteresis. In hard ferro-
magnetics, such as steel, the dipoles
keep their orientation when the ex-
ternal field is cut off so that a per-
manent magnet results. Another im-
plication of the hysteresis loop is
that the permeability is nonlinear.
Accordingly, the inductance of an
associated iron choke is also non-
linear, the principle of magnetic
modulators and amplifiers. Further-
more, the magnetic attraction of the
dipoles causes the iron to contract,
an effect known as magnetostriction.

Similar phenomena occur in crys-
talline dielectrics such as mica, ro-
chelle salt, barium titanate, mixtures
of barium and strontium titanate,
etc., the dielectric constant of which
builds up to values as high as 10,000.
In the case of ferrcelectricity, the
electric dipoles align their moments
in a parallel array either by mutual
attraction or by the influence of an
external polarization. At the same
time, the arrangement and the re-
sulting dielectric constant is a func-
tion of the applied field strength.
Consequently, the dielectric constant
of ferroelectrics is also nonlinear
and shows hysteresis loops. The
analogy between ferromagnetism
and ferroelectricity becomes even
more striking if the temperature ef-
fects are taken into consideration.

Dieleetric

Analysis of the fibration of ferromag-

clutches. Semiconductive fibers when

Since the orientation of the mag-.
netic as well as electric dipoles is
counteracted by thermal agitation,
the arrays break down at certain
temperatures: the Curie points.

In addition, ferrcelectrics also
contract or expand under the in-
fluence of an applied voltage. The
resulting electrostriction permits
significant use for electromechani-
cal transducers, in particular emit-
ters for supersonics.

It may be mentioned that the
multicrystalline ceramics show the
reciprocal effect in that they produce
electrical charges when subjected
to a mechanical strain or stress,
similar to the piezoelectric effect
commonly associated with single
crystals of a polar type of symmetry.

Colloidal Suspension

As far as ferromagnetism and
ferroelectricity is concerned, we deal
with dipoles and dipole moments
of atoms and molecules in particular
patterns. On the basis of this knowl-
edge, let us now turn to another field,
namely to the magnetic and electri-
cal performance of colloidal sus-
pension and solid colleids composed
of fine ferromagnetic, dielectrie, in-
sulating or semiconductive particles
suspended or dispersed in a suitable

Fig. 2: (1) Mognetic fluid from cup solidifies os 1t drops inte magnetic field. Fig. 3: (r) Electric fluid forms vistous bridge between electredes
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and Nemiconduetive Suspensions

netic and dielectric colloids guides design of magnetic and electric

‘frozen’’ permit formation of ‘‘Polaristors,’” a nonlinear resistor.

medium. In the field of such colloids,
the multimolecular particles take the
place of the former atoms and mole-
cules.

Fibration of Dieleetrice

The implications of this significant
step becomes clear when we refresh
our memory by considering the
peculiar properties of the so-called
magnetic fluids and electric fluids.
Both are suspensions of fine par-
ticles; in the one case iron dust, in
the other case dielectric powders
such as starch, flour, magnesium
oxide, etc, intermixed with oil.
When energized, i.e., when the mag-
netic fluid is acted upon by a mag-
netic field or the electric fluid by an
electric field, the particles become
magnetically or electrically polar-
ized, attract each other, and form
chains or fibers preponderantly along
the lines of force (Fig. 1).

This fibration manifests itself in
various ways. First, the fibers in-
crease the viscosity and shear re-
sistance transverse to the lines of
force, in the magnetic case to such
a degree that the fluid solidifies
when subjected to a strong magnetic
field. This may be demonstrated by
the experiments illustrated in Fig. 2.
The glass container is filled with
magnetic fluid. When energized by
the field of the nearby coil, the fluid
instantaneously becomes so viscous
that it resists flow. As soon as the
cup is lifted, the fluid is de-energized
and flows out, but again solidifies as
it drops into the field of the coil,
thus forming the strange looking ag-
glomeration with needle-sharp peaks
shown in the photograph. When the
coil is de-energized, the agglomera-
tion collapses and the solid suspen-
sion again assumes its original
liquid state.

Similar Experiment

A similar experiment may be car-
ried out in the electrical field
(Fig. 3). Electric fluid is poured
through an air-gap capacitor. Under
a high dc or ac voltage, the fluid
thickens and forms a viscous bridge
between the electrodes. It drops,
of course, as soon as the voltage is
cut off.
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Fig. 4: Particles in liquid capaciter (a} are distributed between theoretical extremes of |b) ond (¢}

This viscosity eflect has bheen put
into ingenious use in magnetic and
electric fluid clutches, where the in-
numerable fibers between the coup-
ling elements transmit torques from
the driving to the driven element
proportional to magnetic or electri-
cal control fields. Magnetic fluid
clutches are constructed for forces
up to thousands of horsepower,
while electric fluid clutches are less
powerful but require a negligibly
small energizing power and exhibit
a low relaxation time.

Pisiribuition of Particles

Any change of the distribution of
the suspended particles must be ac-
companied by electrical effects.
Consequently, the fibration increases
the dielectric constant of magnetic
as well as electric fluids. In order to
explain the phenomenon in a quali-
tative manner, let us consider the
liquid-filled capacitor illustrated in
Fig. 4. Its dielectric is a mixture of
equal volumes of high-dielectric par-
ticles having the dielectric constant
e, and of oil with the dielectric con-
stant ¢,. Normally, the particles are
in unknown random distribution.
It can, however, easily be seen that
the capacity under any distribution
must lie between the two theoreti-
cal extremes (b) and (c¢) according
to which the particles are packed
in a single layer parallel to the
electrodes (b) or parallel to the
electric field (¢). In case (b) there
obviously are two  capacities

waany americanradiohist

Cy=2¢,/4rt and C,=2:,/4r in series
so that the total capacity is

2 gy €,

4 e s,

In case (c¢), two capacities C,=
(e,/2) (4n) and C, = (&,/2) (4r1) are
in parallel so that the total capacity
becomes

1 ¢ +e,

Co=%"2 =

C,=

(z) Te5)? c

0y~
de) e,

Any fibration in the direction of the
electric field constitutes a change
from case (a) toward case (c).
Since C,, is always greater than
C.uy, such a change yields a greater
capacity or a greater dielectric con-
stant of an equivalent homogeneous
medium provided the mix ratio is
not too low.

In fact, such a capacity effect has
been verified by experiments with
the aid of a magnetic fluid capacitor
energized by a magnetic field, and
with the aid of an electric fluid capa-~
citor under the influences of dc or ac
voltages impressed upon its elec-
trodes. The effect, however, exhibits
a long relaxation time because the
particle migration through the vis-
cous medium is very sluggish. Al-
though the capacity of such a col-
loidal capacitor varies with the
applied control voltage, this non-
linearity does not conform with the
common conception because the
particles are unahble to follow even
moderate frequencies.

The dielectric control effect is

(Continued on page 135)
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TT;,_E'ZL most of which are either expensive

OSJCéLLTﬁTBOER or fail to meet optimum performance
R possibilities.

o Most tuner designers appear to be

L1 wocaL in agreement that an optirized com-

OeCiLATaR bination VHF-UHF tuner represents

L the most desirable long range solu-

F|g. 1:

Combination TV tuner covers VHF channels 2 to 13 ond UHF channels 14 to 83

tion to the problem. There will un-
doubtedly be many forms of com-
bination tuners. The optimum design
should be one that:

By H. A. FINKE & §. DEUTSCH
Polytechnic Research & Development Co., Inc.
202 Tillary Si., Brookiyn 1, N. Y.

a) Makes maximum use of the
same parts for the VHF and
UHF channels.

b) Obtains optimum performance
in all respects consistent with
the state of the art.

in the array of problems confront-
ing the set designer. Numerous in-
terim solutions are being offered,

ITH the recent opening of UHF
channels for TV broadcasting,
the tuner assumes a foremost position

¢) Makes use throughout of sim-

Fig. 2: Tuner cirevit uses 72 ohm coaxial cables to feed Input signal to separate UHF and VHF preselectors. Output to receiver i-f is 44 MC
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UHE-VHF Television Tuner

economical design uses prinfed circuit sub-assemblies, Noise

and 5 db me